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Chapter Marks With
Name of chapter _
No. Option
1 Logarithm 02
2 Determinant 06
3 Matrices 14
4 Partial Fraction 08
Tri.Ratios of Allied, Compound, Multiple & Sub-multiple
5 14
Angles
6 Factorization & De-factorization Formulae. 12
7 Inverse Tri.Ratios. 04
8 Straight Line 12
9 Mensuration 10
10 Statistics 20
Total Marks :- 102
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BOARD THEORY PAPER PATTERN
FOR ALL BRANCHES

Q.1 Attempt any FIVE 5*2=10

a) Logarithm

b) Determinant

c) Tri.Ratios of Allied, Compound, Multiple & Sub-multiple Angles.

d) Mensuration

e) Mensuration

f) Statistics

0) Statistics
Q.2 Attempt any THREE 3*4=12

a) Matrices

b) Partial Fraction

c) Determinant

d) Statistics
Q.3 Attempt any THREE 3*4=12
a) Tri.Ratios of Allied, Compound, Multiple & Sub-multiple Angles.

b) Factorization & De-factorization Formulae.

c) Factorization & De-factorization Formulae.

d) Inverse Tri.Ratios.
Q4 Attempt any FOUR 3*4=12

a) Matrices

b) Partial Fraction

c) Tri.Ratios of Allied, Compound, Multiple & Sub-multiple Angles.

d) Factorization & De-factorization Formulae.

e) Tri.Ratios of Allied, Compound, Multiple & Sub-multiple Angles.
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Q5 Attempt any TWO 2*6=12
a) 1) Straight Line
1) Straight Line
b) 1) Straight Line
i) Straight Line
c) 1) Mensuration
i) Mensuration
Q.6 Attempt any FOUR 2*6=12
a) 1) Statistics
i) Statistics
b) 1) Statistics
i) Statistics
c) Matrices
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DEPARTMENT OF SCIENCE AND HUMANITY

CLASS TEST -1

PAPER PATTERN

COURSE:- BASIC MATHEMATICS (22103) (Common to All Branches)

Syllabus:-
UNr;i.t Name of the Unit Course(ggt)come
Logarithm
1 Determinant CO-103.1
Matrices
Partial Fraction CO-103.2
Tri.Ratios of Allied,Compound, Multiple & Sub-multiple CO0-103.3
? Angles.
Q.1 Attempt any FOUR 4*2=8Marks Course Outcome
(CO)
a) Determinant CO-103.1
b) Determinant CO-103.1
c) Matrices CO-103.1
d) Partial Fraction CO-103.2
€) Logarithm CO-103.1
f) Tri.Ratios of Allied, Compound, Multiple & Sub-multiple Angles.],  CO-103.3
Q.2 Attempt any THREE 3*4=12 Marks
a) Partial Fraction CO-103.2
b) Determinant CO-103.1
c) Matrices CO-103.1
d) Tri.Ratios of Allied, Compound, Multiple & Sub-multiple Angles|  CO-103.3
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CLASS TEST - Il
PAPER PATTERN

COURSE:- BASIC MATHEMATICS (22103) (Common to All Branches)

Syllabus:-
: . Course Outcome
Unit Name of the Unit
No. ! (CO)
Tri.Ratios of Allied,Compound, Multiple & Sub-multiple
Angles.
2 Factorization & De-factorization Formulae. CO-103.3
Inverse Tri.Ratios.
3 Straight Line CO-1034
4 Mensuration CO-103.5
5 Statistics CO-103.6

Course Outcome
(CO)

Q.1 Attempt any FOUR 4*2=8Marks

a) Tri.Ratios of Allied,Compound, Multiple & Sub-multiple Angles. CO0-103.3

b) Tri.Ratios of Allied,Compound, Multiple & Sub-multiple Angles., C0O-103.3

c) Inverse Tri.Ratios. CO-103.3
d) Straight Line CO-103.4
€) Mensuration CO-103.5
f) Statistics CO-103.6
Q.2 Attempt any THREE 3*4=12 Marks

a) Factorization & De-factorization Formulae. CO-103.3
b) Statistics CO-103.6
c) Straight Line CO-103.4
d) Mensuration CO-103.5
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COURSE OUTCOME (CO)

COURSE:- BASIC MATHEMATICS (22103) (Common to All Branches)

PROGRAMME: - ALL

CO.NO Course Outcome
CO-103.1 | Apply the concepts of algebra to solve engineering related problems.

CO-103.2 | Apply the concept of algebra to solve partial fraction.

Utilize basic concepts of trigonometry to solve elementary engineering

CO-103.3
problems.

CO-103.4 | Solve basic engineering problems under the condition of straight lines.

Solve the problems based on measurement of regular closed figures and
CO-103.5 )
regular solids.

CO-103.6 | Use basic concepts of statistics to solve engineering related problems.
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LOGARITHM

Position in Question Paper Total Marks-02

Q.1. a) 2-Marks.

1)

2)
3)

4)

5)

Types of Logarithm:
Common Logarithm:-

The logarithm to base 10 is called common logarithm. i.e.

logqox

Natural Logarithm:-

The logarithm to base e is called natural logarithm. i.e.
log.x

Laws of Logarithm
log,1=0

log,a=1

loga + logb = log(a.b)

a
loga — logb = log(z)

loga® = b.loga
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6)

7)

8)

9)

Que.

1)

Ans.

2)

AnSs.

3)

AnSs.

] __loga
082 = logb
alogay =y

a b
log( ) = ~log(-)

If a* =b then log,b = x

Examples:-

Write the following terms in logarithmic form

5% =125
53 =125
logs125 =3
3* =81
3% =81
log;81 =4
79=1
7°=1
log;1=0
1
572 = R
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Ans. g-2 — %
logs % = -2
9 guol
Ans. g-2 — 6_14
logg6i4 =-2
O ga_l
Ans. 9g-2 — 8_11
logggi1 = -2

7) 1073 =0.001
Ans. 1073 =0.001
log,0,0.001 = -3
8) 1072 =10.01
Ans. 1072 =0.01
log100.01 = -2
9) x¥ =2z

Ans. xY =z
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Que.

1)

AnSs.

2)

AnSs.

3)

Ans.

4)

AnSs.

5)

Ans.

6)

Ans.
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Write the following terms in exponential form

logs27 =3
logz27 =3
33 =27
log;81 = 4
logs81 = 4
3* =81

log; 18 = 2
log; 18 =2
(3V2)? =18

l (1)— 2
094 16) ~

log, (1—16) = -2

1
" 16
logy010.0001 = 2

4—2

l0g0_010.0001 = 2

(0.01)2 = 0.0001

log, 7343 =6
log 7343 =6
(V7)® = 343
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Que. Evaluate without using log table

]_) 25l0gs8
AnS. lon S IOQ Q
a5 © et ST
257 =[(3)1.7
2
2loge 8 _loge 87
— D D — D 8]
_ log5 64
log. 8
=64
2) 3210925
Ans. log, 3 0g, 3
32" = )]
_ lms_ e, $ _ 5oz 3128
log,y 5
32 7 =3125
3) 8log23
Ans. logg 3 ( )nnuzu) Flogs (3)
Il)uz k)

27
4)  (625)W957

Ans. (625)log5 T o= {(554}10357
sz (5)4 xlogs 7

= (5)o8s(M*-
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— (S)log5(2401)

= 2401
5  (18)"9sv”

Ans. (18)'083\57' _ {(3\/§)z]Ioll3ﬁ7

= (3@2 xloga.ﬁ7
o
_ (3\/5)‘]0g3ﬁ49
=49
6)  (12)"9%°
Ans.
~ log12
_ log(2/3)
loé(2J§)2

_ 5 xlog(i@ -

2 xlog(2y3) - 2

5
10812(2\5)5 | _Lg(Zﬁ)
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Que. Evaluate OR find the value of following
1) logg3

Ans. |Qg3
logg13 = log 81

2) log;81 [W-18 , W-17]

= 4log,3
~4(1)
=4
3) log;243
Ans log 243
log, 243 1§g3
log(3)°
log3
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- 5xlog3 -
— log3
=5
4) l0g3437
Ans. log7
93437 = 159343
log7
l0g3437 = log7?
log7
093437 = —31097
093437 = 3
5) logs9
Ans. o _log9
937 = log3
log3?
log;9 = log3
l _ 2.log3
0937 = log3
log;9 = 2
6) log,32
Ans. log32
2 =
log,3 log2
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log2°
log,32 = log2
5.log?2
log,32 = l0g2
log,32 =5
7) 1
logs( 8)
Ans.

8)

Ans.

9)

1
logg ( §> = —logg8
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z (1) -1
00s g3)~
10912(2\/§)5
10912(2@)5 = 510912(2\/§)
5 _ 5.log(2v3)
10912(2@) = T logiz
5 _ 5.10g(2V3)
5 _ 5.1o0g(2V3)
loglz(z\/g) - Zlog(Z\/§)

l0g;,(2V3)° =2

log,0.25
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1
ADS. log,0.25 = log4Z
log,0.25 = —log,4
log,0.25 = -1
10 L
) L

1
Ans. log 5 —= ~log 5 (V3)12
1
lOg\/g ;9 = —12logﬁﬁ
1
lOg\/g ;9 = —12. (1)

1
lOg\/§59= —12

11)  log,, V100

AnSs.

log;4(¥1000) = ( 1000)

log 10

55 log(1000y1/3

log 10

1

_ log{(10)3]3
~ log10

— log10 _ 1

log10 —
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ANs. logo8 =logio(2)*
=3 X logyo2
=3%0.3010
= 09030
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Que. Using logarithms to solve the following equations OR Find x if
1) 2¥ =4

Ans. 2¥ =4

2) 3*=9

Ans. 3*=9
logs;9 = x
log;3?% = x
2.log;3 = x
2(1) =x
2=x

3) 4* =16

Ans. 4*¥ =16
log,16 = x
log,4* = x
2.log,4 =x
2(1) =x

2=x
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4)  12% =144

Ans. 12%¥ =144

5)

AnSs.

6)

Ans.
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2=x

log, 19" —X
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l 49
097 =X
—log,49 = —x
—log,7% = —x
—2.log,7 = —x
—-2(1) = —x
—2=—-x
2=x
7) 1
97 = —
81
Ans. 1
97 = —
81
! L _
] 81
0go— =%
—l0gy81 = —x
—logy9% = —x
—2.loge9 = —x
—2(1) = —x
—2=—x
2=x
8) .1
=1
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1
Ans. 11-% = —
log1s L ==X
121
—logi1 E =X
1
—log,1121 = —x
—log,,11% = —x
—2.log1111 = —x
—-2(1) = —x
—2=—x
2=x
1
%) 127% = 124
Ans. 12-% — o
l0gi, — =X
144
—logs, g =X
1
—log,,144 = —x
—log,,12% = —x
—2.log,,12 = —x
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—-2(1) = —x
—2=-x
2=x

10) 10* =5

Ans. 10* =5
log105 = x
log5
log10 —
log5
log10 —
0.6989 = x

11) e* =16

Ans. e* =16
log,16 = x
log16
loge -
logl6 y

1

2.7725 = x
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Que.

1)

Ans.

2)

AnSs.

3)

Ans.

4)

Ans.

5)
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Find x if
logs27 = x
log; 27 = X
3% =27
3 =3
log,(x —3) =3
logy(x=3) =3
x-3=2
x-3=28
x=8+3
x=11

log,(7x+2) =3

log,(7x+2) =3

23 =7x+2
8=7x+2
6 =7x

6

Z=x

logs(x+4) =4

logs(x+4) =4

3*=x+4
8l=x+4
77 =x

log;(x+6)=2 [W-19]
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Ans.

6)

Ans.

/)

Ans.

8)

Ans.

log;(x+6)=2
-2

SLXx+6=3
SLX+6=9
Sx=3

logs(x +5) =4

logs;(x+5)=4

3*=x+45
8l=x+5
76 = x

log,(x? —6x +40) =5
log,(x*> —6x+40) =5
25 =x%—6x + 40

32 =x%—6x+ 40

Maratha Vidya Prasarak Samaj’s
Rajarshi Shahu Maharaj Polytechnic, Nashik
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DTE CODE:- 5247
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ACADEMIC YEAR-2020-2021

log;(x —4) + log;(x —2) =1

logs(x —4) + logs(x —2) =1

logs[(x —4).(x = 2)] =1

log;[(x* —6x+8)] =1
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3l=x2—-6x+8
3=x%>—6x+8
0=x%2—6x+5
x=5,1
9) logs(x —3) + logs(x + 4) = log8

Ans.  logs(x —3) + logs(x +4) = logs8
logs(x —3) + logs(x +4) —logs8 =0
logs[(x —3).(x +4)] — logs8 =0
logs[(x* + x —12)] — logs8 = 0

x> +x—12
logs| — 8 1=0

5O_Jc2+x—12
8
x?+x—12
R

8=x%+x—12
0=x%+x—20
x=4,-5

10) logiox +logp(x —3) =1

Ans.  logiox +logp(x —3) =1
logio[x(x—3)] =1
log;o[x* —3x] =1

10! = x% — 3x
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10 = x% — 3x
0=x%-3x—-10
x=5,-2

11) log,(x +5) +log,(x —2) =3

Ans.  log,(x+5) +log,(x-2) =3

o logy [(x+5) (x-2)]=3
(x+5)(x=2) =2’
X' —2x+5x-10 =8
X +3x-10=8
X +3x-10-8 =0
X" +3x—18 =0
X=-6 OR . x=3
12) log,x —log,(x —1) =5
Ans. log,x —log,(x-1) =5
X
logz(rlj=5
. SN
x—12
-L_ ’)
— =32
X =32(x~ 1)
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X =32x-32
X-32x=-32
-3Ix=-32
3Ix =32
32
Y731

13) log,(3x +7) = log,(5x+1) OR log,(3x+7)— log,(5x+1) =0
Ans. log,(3x+7) = log,(5x + 1)

log,(3x +7) — log,(5x+1) =0

l (3x+7>_0
°92\5x+ 1)~

_3x+7
C Sx+1

0

_3x+7
S5x+1

S5x+1=3x+7
2x =8
x=4
14) log,2 + log,4 + log,8 =6

Ans. log,2 +log,4 + log,8 =6
log2 log4 log8
g + g + go _ 6

logx  logx logx
log2 +log4 + log8 _ 6
logx B
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log(2.4.8)
_— 6
logx

log(64) _ 6
logx

log64 = 6.logx
log64 = logx®

64 = x°
26 = x©
2=x

15) log,x +log,2 =2

ANS. Given: . log, x + logy 2= 2
1
log; X

= logyx + =2

Let log, X =2 say

41 _,

d

U

a’+1=2a
a’—2a+1=0
@-12=0
a=1
logox=1
X=ar =2

uu_uuuu

16) logx _ log64
logd logl6

AnS. log x _log 64
log4 " log 16
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logx log 64
log 4 log 16
_log64
log x log g log4 |
1og 64 y log 64 .
1og @ og4 2log 4 log 4
1
=5 log 64
log x = log (64)"”
logx = log 8
x=38
17) logx _ log25

logs . log125

ANS. logx _ log5?
logs  logs3

logx _ 2.log5

log5 - 3.log5
logx _ 2

log5 3

3.logx = 2.log5

logx3 = log52
x3 = 52

3 =125

3

x =7V25
18) 4log3.logx

= 27
log9 log

Ans. 4log3.logx

= log27
log9 °g
4log3.logx
———— = log27
log3? °g
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19)

AnSs.

20)

Ans.

21)

Ans.

4log3.logx

= 27
2.log3 log

2.logx = log27
logx? = log27

x? =27
x =27
log,[ logs(log,x)] =1
log, [log, (log, x)] = 1
log, (log; x) = 2
log; (logy x) = 2
log,x = 3*
log,x =9
x=2
X =512
logs,x = =
-3
10 N= —
832 P
N = (32)-3{5
N= (25)“3f5= 2-3
N= L_1
2° .8
l _ -3
0g16X = 4
l B -3
0d16X = 4
(16) /4 = x
1 —
5= X

Prepared By: Prof.T. K. Thange-Mob.- 9763072774 (Department of Science and Humanity) Page 32 of 456



Maratha Vidya Prasarak Samaj’s
Rajarshi Shahu Maharaj Polytechnic, Nashik

Udoji Maratha Boarding Campus, Near KBTCOE, Horizon, Wagh Guruji School, Gangapur Road, Nashik-13.
Affiliated to MSBTE Mumbai, Approved by AICTE New Delhi, DTE Mumbai & Govt. of Maharashtra, Mumbai.

RSM OLY MSBTE CODE-1002 DTE CODE:- 5247
DEPARTMENT OF SCIENCE AND HUMANITY
ACADEMIC YEAR-2020-2021

Que. Simplify

1) log,(log;3)

Ans. log,(log;3) = log,(1)
log,(log;3) =0

2)  (logz4)(logs81)

Ans.  (log,4) (log, 81)

_ 10g4xlog81
log3 " log4

:lgg81=1og.34 _4log3
log3 log3 = log3 =%

3) logg81
log,9

log81l
Ans. logg81 _ logs

log,9 99
log2

logg81 _ log81 log?2

log,9 - log8 logo

logg81 _ log9? ., log2

log,9  log23" log9
logg81 _ 2.log9 log2

log,9 - 3.log2 log9
logg81 2

log,9 3

4) log,14 — log,7

Ans.  log,14 - log,7
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5)

Ans.

6)

Ans.

7)

Ans.

log§ + logg — log 1% [5-18]

log(£]+log(;
3 5

e
—
|
[—

[

i ]=}
—
| o0
—

Il

—

o

L]
T,
L | o

.t
N | e
e

|

—

=]

i =]
N
—
oo
L S—

o

log(1)=0

|m|§‘m

et
Lh

log% — logg—i + logﬁ [SQP]

729

64

225 25
log3—2 — logg—1 + log —

= 64
= log (%) +log —

81

= log (%) + logﬁ

729
729 |, 64

= l0g (57X 755)

= log 2

15 35

9
logﬁ—log1—6+logﬁ

9
2 _ 15 35 _ 14 35
log ” log 16+logz4— log(i_g)+log24
9 15 35 24 35
loga - log; + logz = log(g) + logz

9 15 35 24 35
loga— log;+ logz = log(g*z)

9 15 35
loga — log; + logz = log(1)
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9 15 35
loga—logg+ logz =0

) 1002 1002 00 _10g5
0976 T 0981 19957709

15 64 4 15 64 4
Ans. log—+1log—-—log——log5 = log(; *=7) — log > — log5

15 64 4 20 4
logl—6 + logg—1 — log; —log5 = log(;) — log; —log5
20

logi—i + logZ—j — log% — log5 = log(%) — log5

27

logi—i + logg—j — log% —log5 = log(5) — log5

l0g1—2+logZ—i— log%—logS =0

9) 145 3 54
logT— 3 log§+ logﬁ
Ans. :
145
Iog—8 -3log% +|og%
145 %’
- 18 (3 13

= g (145 27 54)
log( 2 )—log? HOg(ﬁ/

145 54
= log—g" T 10g2—9 —log(%)

Il
o
o
A
oo,-!k
()
X
S|¥
~—
|
o
o
o |3

Il

145 54 g
58" 353
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AnS. 21 16+l 25 l 32
0915 097347 %957

=1 241 25 l 32
og( ) 0g 57— log >
256 25 32

log225 +log — 7 logﬁ

256 25 32
= log(ﬁXﬁ —logﬁ
256 25 32
= log(ﬁXﬁ —logﬁ
32 32
logﬁ— logﬁ
=0

11) 1

2 3 1
§l098 +6logV2 — ElogZ

Ans. 2 35 _1 (1>
3I098+6Iog\fi Zloaly

: 1
log (2) +6log ()" +7 log (4)

; . 1 2
log () +6log(2)  += 5log (2)

W WIS

|
W

1
+3log2+6- Slog2-;7 log 2

= 210g2+2log2+log2
2+2+1)log2=5log2

12) g il (131)+l (71)
Og4 Og 3 Og 2

Ans. 2|°g(15)+|og(5> Iog(z-,)
(i () - )
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13) Lo, 1
logs10  log,,10
Ans. 1 1

25 21
56)+10g (72_-1) +log('33>

256
log |55

256 25 21 —
- 10g(§2—§x-2—4x-3—2>=10g(1)—0

1 1

logs10 * l0g,,10 ~ Tog10

1

1

+ log10
log5 log20

_ log5 log20

logs10 * l0g,,10  log10 * log10

1 N 1 log5+1log20
logs10  1og,,10 log10
1 1 log(5*20)

logs10 * log,,10  log10

1

1

_ log(100)

logs10 * l0g,0,10 ~ 1log10

1

1

_ log(10)?

log .10 * log,,10  log10

1

1

_ 2.1og10

logs10 * l0g,0,10  log10

1

1

logs10 * log,,10 -

2

Ans. 2310023 4 12100:310 — 10g23° 4 [(24/3)?]1092310

23l0g23 + 1210,92\/510 — 33 + [(2\/5)]210,92\/510

2310g23 + 1zlog2\/§10 — 33 + [(2\/5)]1092\/5102
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23logz3 4 121095310 — 33 4 102
230923 4 12109,310 = 27 4 100
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Que. Prove that

1) log( x2+1+x)+l0g(\/x2+1—x)=0

ANS.  og(xt VFTT) +log(x—V=D)
= log{(x+\/xT:_1) X(X' Vx? = 1)}
= lbg{(X)z—(sz‘l)z} '

= log {x* - (x* - 1)}

= log{1}
=0 a
2) 1 1 1
+ + =
log,abc  logyabc log.abc
AnNS. 1 + 1 + 1 _ loga logb logc
logqabc logpabc logcabc logabc logabc logabc
1 1 1 __loga+logb+logc
logqabc logpabc logcabc o logabc
1 1 1 __log(axbxc)
logqabc logpabc logcabc o logabc
1 1 1

logqabc logpabc logcabc

3) 1 1 1 _,

+
loggapabc logpcabc loggcabc

AnSs.

LHS, = 1 1 1

log,,abc " logy .abc T log.,abc

= logapc ab +1og,pc be +1og,pc ca

= logabc(ab-b.c'ca)'
= logapc(abc)?. |
= 2logapc(abe) -
=2x1

=2

= R.HS.
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4) 1 1 1
- + =3
log,8 10ges8 10g,8

Ans. 1.1 . 1
LHS. = [5g,8 " log8 " log,8

1 1 1

= log8+ log8  log 8
log2 log64 log4

_ loo::2;10g64+1024
= log8  log8 "log8

log 2 +log 64 +log 4

- log 8
3
log (2 x64%x4) log (512) _ log 8
- log 8 = log8 log 8
_ 3log8_ 3
log 8
= R.H.S.
1 1 1
% to——t——=3 [S19]

logz6 loggb log96_

Ans.  rpps-—t . L . 1
log,6 logg6 log,6

log3 log8& log9
= + +
log6 log6 logh6

Prepared By: Prof.T. K. Thange-Mob.- 9763072774 (Department of Science and Humanity) Page 40 of 456



Maratha Vidya Prasarak Samaj’s
Rajarshi Shahu Maharaj Polytechnic, Nashik

Udoji Maratha Boarding Campus, Near KBTCOE, Horizon, Wagh Guruji School, Gangapur Road, Nashik-13.
Affiliated to MSBTE Mumbai, Approved by AICTE New Delhi, DTE Mumbai & Govt. of Maharashtra, Mumbai.

RSM OLY MSBTE CODE-1002 DTE CODE:- 5247
DEPARTMENT OF SCIENCE AND HUMANITY
ACADEMIC YEAR-2020-2021

6) 1 1 1
+ + =
loge24 log,,24 logg24
ANS. 1 1 1 _ logé log12 log8
loge24 logq224 logg24 log24 log24 log24
1 1 1 __log6+1log12+log8
loge24 logq224 logg24 - log24
1 1 1 __ log(6x12x8)
loge24 logq224 logg24 - log24
1 1 1 __log576
loge24 log1224  logg24 - log24
1 1,1 log24*
loge24  logq,24 logg24 o log24
1 1 1 2log24
loge24 logq224 logg24 o log24
1 1 1
+ =2

loge24  logq,24 logg24

/) log( )+log( )+log( )=0 [SQP]

Ans. . il
L.H.S. = log ({-]T) [111) +log qu]

\

P_ @
= log ar “p qu
LL _l__g }_] o [ ] =(
= IOL[(“ p pq og[l]
= R.H.S.

D tog(57)+10g(55) ~teg (7) =0
Ans. log(%)+log(g)—log(l—:)
=zog(%5*§)—109(1_:)
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tog (35 ) +10a (55) ~109 (3)

=log (7) ~toa ()

7
9) log(logx”) —log(logx3) = log( §)

Ans. L.H.S. = log (log x7) - log (log XS)

.
log X
= log (log x)

10) logyx.log,y.log,z = 1

Ans.  log,x.log,y.log,z

_logx logy logz
~ logy logz logx

=1

11)  logyx?.log,y®.log,z* = 24

9 3 4
log, x” x log,y™ X log,z
log X log y3 " log z
logy - logz ™ log x

2logx 3logy 4dlogz_, 5. 4-24
logy ““logz * logx  ~ -

R.H.S.

Il

Ans. 1 ys.

Prepared By: Prof.T. K. Thange-Mob.- 9763072774 (Department of Science and Humanity) Page 42 of 456



Maratha Vidya Prasarak Samaj’s
Rajarshi Shahu Maharaj Polytechnic, Nashik

Udoji Maratha Boarding Campus, Near KBTCOE, Horizon, Wagh Guruji School, Gangapur Road, Nashik-13.
Affiliated to MSBTE Mumbai, Approved by AICTE New Delhi, DTE Mumbai & Govt. of Maharashtra, Mumbai.

MSBTE CODE-1002 DTE CODE:- 5247
RSM POLY

DEPARTMENT OF SCIENCE AND HUMANITY
ACADEMIC YEAR-2020-2021

12)

Ans.

13)

AnSs.

14)

AnSs.

log,a.log.b3.log,c® = 27

logpa3.log.b3.log,c3® = 3log,a.3log.b.3log,c
3loga 3.logb 3.logc

3 3 3 —
logba .logcb .lOQaC lOgb ) logc ' lOga

logya3.log.b3.log,c® =33 %3
logya3.log.b3.log,c® = 27

log,Vx.log,y*.log,\/z* =
log, Y% 10g,y*. 10, Y72 = l0g, (). 10g,y* 10g,(z%):

1 1
log, ¥x.log,y*. logxﬁ=—* logy(x).4.10g,y. 7 * log(z*)

1 logx logy 1 logz3

logyVx.log;y*. log: 2 = 3" logy'4 logz" 4 logx

1 logx 4 logy 1 3+xlogz

l l 41 z3 =— :
0gyVx.logy*. 097 3*logy logz 2" logx

1 1
logy‘/_ logzy4 logx\/_3 = §* 4 *Z* 3

log,Vx.log,y*. log, /73 =

1 1 1

1+ log,bc * 1+ logyca * 1+ log.ab =

L.H. s = - 1 ‘ . ) ‘ 1
. logabc-i-1-+logbca+1+logcab+1

1_ . -2 v loggx=1

= +

log, bc +log, a + log, ca + logy, b log, gb + log.C _

1 1 1

. +

log,(bc X a) + logy,(ca X b) log (ab X ¢)

I T 1

= +

log, abc " log, abc ' log abc
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= logapca+ logapc b +108abc €
— logape(a-h-)
= l.ogabc(abc)

= 1
— R.HS

15) - + - + - =2
1+ logye.a 1+1log.b 1+loggc

AnS. 1 1 1 1 n 1 n 1
1+logpca = 1+logegh  1+loggpc  1+-292 +Logb 4 Loge
logbc logca logab

1 1 1 . 1 n 1 n 1

1+logpca 1+10gcqb 1+loggpC — logbc+loga logca+logb logab+logc
logbc logca logab

1 1 1 _ logbc logca logab
1+logpca 1+logcqb 1+logapc o logbc+loga logca+logb logab+logc

1 1 1 __ logbc logca logab
1+logpca  1+logcqb 1+loggpcC o log(bc*a) log(caxb) log(abxc)

1 1 1 __ logbc logca logab
1+logpca  1+logcqb 1+loggpcC o log(abc)  log(abc)) log(abc)

1 1 1 __logbc+logca+logab
1+logpca  1+logcqb 1+loggapcC log(abc)

1 1 1 __log(bcxca*ab)
1+logpca  1+logcqb 1+loggpcC - log(abc)

1 1 1 __log(abc)?
1+logpca  1+logcqb 1+loggpcC - log(abc)

1 1 1 __ 2xlog(abc))
1+logpca  1+logcqb 1+loggpcC - log(abc)

1 1 1

=2

1+logpca 1+logcqb 1+loggapC

16) log(1+2+3) =1logl+log2+log3
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ANS. LHS. = log(1+2+3)
= log(6)
= log(1 X2 X3)
= log(1) + log(2) + log(3)
" = RHS:
17) logx _ logy _ 1097 ghoyy that xyz=1
b—c c—a a-b
AnNS. logx _ logy _ logz _
b-c  c¢-a a-b
logx . _ _
= ~ logx = pb — pc
logy . _ _
T ~ logy =pc —pa
logz . _ _
— = ~ logz = pa — pb

18)

Ans.

~ logx + logy + logz = pb — pc + pc — pa + pa — pb

log(x*y*z) =0

.'.x*y*Z

If x2 + y?

=0
= 7xy thenshowthat 2log(x+y) = logx + logy + log9

Given: x? +y? =Txy

Add 2xy toboth sides we have

=  x%+y?+2xy=Txy + 2xy

> x+y)P=owy .

Take logarithm of both sides we get

: B

=

lo\g(x +v)? = log(9xy)
2-log(x +y) = log(9) +log(x) + log(y)

2-log(x + S;) =log(x) + 10g(yj +1og(9)
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TUTORIAL NO.1
LOGARITHM

1) Evaluate: logg,3
2)  Evaluate: log;81 [W-18, W-17]
3) Find x if log,2 +log,4 + log,8 =6

4 simplify:  log=+logz—log— [S-18]

5 simplify:  logZ —logZ +log—= [SQP]

729

6)  Provethatt — +—+——=3 [S5-19]
log;6 logg6 loge6

7) Prove that: log ( ) + log ( ) + log ( ) =0 [SQP]

8) Prove that: log(logx”) —log(logx3) = log(%)
9) Prove that: log,x?.log,y>.log,z* = 24

10)  Provethat: log(1+2+3)=1logl+log2+log3
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DETERMINANT

Position in Question Paper Total Marks-06
Q.1. a) 2-Marks.
Q.2. ¢) 4-Marks.

A. DETERMINANT : - Definition :-

An arrangement of an element or object in a equal No. of horizontal lines
called ROWS & vertical lines called COLUMN enclosed between two vertical

bars or lines

Examples:-

Que. Evaluate OR Expand OR Find the value of determinant

1) 17 0
2 19
0 8
Ans. 1 7 0
D=|2 1. 9
6

-9 2.9 |2 1
D=1 |—7| ’+0|
0 8 6 8 6 0

e
Il

-

1(8-0)—7(16~54)+0

(w}
Il

274
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2 3 5
1 4 2
3 1 6

2)
[W-14]

Ans. 12 3 5
4 2/=2(24-2)-3(6-6)+5(1-12)

3 1 6
=-11
3) 3 -5 -1
1 3 5| [W-12]
-5 1 3
Ans. 3 -5 -1
1 3 5|=3(9-5)+5(3+25)-1(1+15)
-5 1 3
=136
4) 1 -1 1
2 1 -1
1 1 -3
Ans. i =1 "I | -1 2_1"‘2 1‘
[) = 2 | —1=1‘1 _3_(—1)1_37_11 1
I 4. =3

I(-3-(-1)+1(=6-(-1))*+12-1)

I(=2)+ 1(-5)+1(1)==2-5+1

D=-6
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5) cosf —sinf 0
sin@ cos6 0
0 0 1
Ans. P ,
_‘ cosB - —sin®@ 0
‘D= sind cos® 0
0 0 1
| cosb 0 |sin@ 0 i
D = cosé ‘—(—"sinﬁ) | ‘+(0) P Losl
0 1 0 1 0 0

D = cosB (cosB — 0) + sin8 (sind - 0) + 0—
D = cos? 0 + sin? 0

D=1
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B. Solve OR Find 'x’ if
Examples:-

1) 2 3 1
6 x 2|=0 [S-14]
4 x =2

AnSs. 2 3 1
6 x 2|=0
4 x =2

52(—2x-2x)-3(-12-8)+1(6x—4x)=0

So—8x+60+2x=0
S.=6x+60=0
S.o—6x =-060 or 6x =60
y=10
2) 1 1 1
3 x 3|=0 [S-17]
1 x 2
Ans. 111
3 x 3|=0
1 x 2

.'.1(2><x—x><3)—1(3><2—1><3)+1(3><x—1><x)=0
C—x—3+2x=10

L x—-3=0

3)
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ANS. ) 2
X X
1 2 4 |1=0
1 3 9

L1(18-12)-x(9-4)+x'(3-2)=0

5

L6—-5x+x =0
S(x=3)(x-2)=0

x=3 orx=2

4) X 0 O
3 -2 1|=0 [S-18]
-2 -4 1
Ans. x 0 0
3 -2 1/=0
2 4 1
x(-2+4)=0
2x =0
y=0
5) 0 7 2
11 x 10/=0 [W-13]
4 8 1
AnNS. 0o 7 -2
11 x 10/=0
4 8 1
0—7(1x11-4x10)-2(88—4x)=0
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~77+280-176+8x=0
27+8x=0

:__27 OR

Sox=-3375

sox(—8+4)-4(12+2)-4(-12-4)=0
so—Ax—56+64=0
So—4x =8
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8) 4 3 9
3 -2 7|/=0 [S-19, S-15, SQP] OR
11 4 «x
4 3 9
Find missingterm |3 -2 7| =0 [W-15]
11 4 -
Ans. Let consider the missing term x
4 3 9
3 -2 7|1=0
11 4 «x
S 4(—2x-28)-3(3x—77)+9(12+22)=0
co—8x—112-9x+231+306=0
S=17x+425=0
425
X =—
17
Solx =25
9) X 4 -4
3 -2 1|=0 [S-19] OR
-2 -4 1
. p 4 —4
Find thevalueof p’'if [3 -2 1|=0 [W-17]
-2 -4 1
Ans. x 4 -4
3 -2 1|=0
2 -4 1
v(-2+4)-4(3+2)-4(-12-4)=0
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S 2x—-20+64=0

S2x+44=0
Sox=-=-22
10) 2 K 7
Find the value of 'K’ if [3 —4 13|=0 [S-13]
8 —11 33
Ans. 2 -k 7
3 -4 13|=0
8§ —-11 33

2(—4x33+11x13)+k(3x33-13x8)+7(-33+32)=0
22+k(-5)-7=0

15-5k=0

15="5k

k=3
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Que.

1)

AnSs.

Application Of Determinant(Crammer’s Rule):-

_ Dx _ Dy _ D,
Y= Yy=57 2=
Examples:-

Solve the following equations by Crammer’s Rule / Determinant

method.
x+y+z=3 x—y+z=1 x+y—2z=0
[S-19, 5-17 ]

1 1 1

=6
1 3 1
D=1 1 1
1 0 -2

1(-2-0)-3(-2-1)+1(0-1)

=6
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-6
D 6
x= —X - — =1
D 6
D, &
y=—"<=—=1
D 6
D 6
z=—F=-—=1
D 6
2) 3x+y+z=4 2x—3y+z=7 x+y+3z=6
[S-18]
Ans. 3011
D=2 -3 1:3(—9—')—'1(6—1)+'1(2+3):—30
1 1 3
4 1 1
D =7 -3 l:4(—9—1)—'1(21—6)+1(7+18):—30
6 1 3
D =30
= ": :]_
D =30
3 4 1
D},:Z 7 1:3(2'1—6)—4(6—1)+1('12—7):30
1 6 3
D
y=—= 30 =—1
D 30
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4
-3 7|=3(-18-7)-1(12-7)+4(2+3) =60
6

3) x—y—2z=1 2x+3y+4z =4 3x -2y —6z=5

AnNS.
Let D=|2

-2 -6

=1(-18+8)+1(-12-12)-2(-4-9)

2 3 4
325
=1(15+8)+1(10-12)+1(—4-9)

D, -
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4) 3x+3y—z=11 2x — y+2z=9 4x + 3y + 2z =125
[W-17]
Ans. 3 03 -1
D=2 -1 2
4 3 2
=3(-2-6)-3(4-8)-1(6+4)
=-22
11 3 -1
D=9 -1 2
25 3 2
=11(—2-6)—-3(18-50)—1(27+25)
=—44
_D._—#_,
D -22
311 -1
D=2 9 2
4 25 2
=3(18-50)-11(4-8)—-1(50-36)
=—66
D -
=280,
" D 22
33 11
D,=2 -1 9
4 3 25
=3(-25-27)-3(50-36)+11(6+4)
=88
__&:_88:4
D -22
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5) x+y=4—-z y+z=1-2x xX+z=y
[S-15]
Ans. X+y+z=¢
2x+y+z=]
X—y+z=
1 1 1
D=2 1 1l=1(1+1)-1(2-1)+1(-2-1)
I -1 1
=-2
4 1 1
D =1 1 l=4(1+1)-1(1-0)+1(-1-0)
0 -1 1
=6
|
D, =2 1 1=1(1-0)-4(2-1)+1(0-1)
1
=—4
1 1 4
D =2 1 1|=1(0+1)-1(0-1)+4(-2-1)
1 -1 0
=-10
D. 6
X=—FT=—=-"
D 2
._D..‘-'__4_
YT hLT
__D._-lo_,
D 2
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6) x+z=4 y+z=2 x+y=0
[S-19]
Ans 1 0 1
D=0 1 1 :1(0—1)—0(0—1)+1(0—1):—2
1 1 0
4 0 1
D =21 1:4(0—1)—0(0—0)+'1(2—0):—2
01 0
D -2
x=—2X=—"=1
D 2
1 4 1
D =0 2 1 :1(0—0)—4(0—1)+1(0—2]:2
1 0 0
D 2
D 2
1 0 4
D =01 2 :'1(0—2]—0(0—2}+4(0—'1):—6
1 1 0
::g__—{ﬁ:S
D 2
7) x+y=0 y+z=2 x+z=4
[W-18,W-12]

Ans. 1 1 0
D=0 1 1/=1(1-0)-1(0-1)+0=1+1=2
1 0

1
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0 1 0
D=2 1 1]=0-1(2-4)+0=2
4 0 1
D 2
y=—x="—1
D 2
1 0 0
DJ,:[] 2 ]:1(2—4)—O+0:—2
1 4 1
D 2
y=—"{=—=-1
’ D 2
1 1 0
D, =0 1 2/=1(4-0)-1(0-2)+0=4+2=6
1 0 4
D. 6 .
2
D 2
8) 2x + 3y = y—3z=-2 z+3x =4

Ans. 23 0

D=0 1 -3=2(1+0)-3(0+9)=-25
3.0 1
530

D,=-2 1 -3]=5(140)-3(-2+12)=-25
4 0 1
25 0

D, =0 -2 —3[=2(-2+12)-5(0+9)=-25
304 1
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2 3 5
D=0 1 -2/=2(4+0)-3(0+6)+5(0-3)=-25
3 0 4
D =25
x=TE =T
D =25
D, 25
D 25
_75
_':D: = = :]_
D =25
9) x+y=3 y+z=5 x+z=4
[S-16]
Ans. 1 1 0

D=0 1 1=l(1—0)—1(0—1}+0(0—1)=2

D =5 1 1/=3(1-0)-1(5-4)+0=2

D =10 5 1=1(5—4)—3(0—1]+0=4

D =0 1 5(=1(4-0)-1(0-5)+3(0-1)=6
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D —25

Lx=r= =]
D =25
D _25
D =25

__D._-25_

D 25

10) xX+y+z= y+z=1 x+z=3

AnSs.
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1 1 2
D=0 1 1
1 0 3
~1(3-0)-1(0-1)+2(0-1)=2
)
D 1
11 R L IR B
) x+2 y+1 x+2 y+1

[W-15]

AnSs.
Let

= p and i—q
x+2 v+1

S Sp+3g=2
10p—-3¢g =1

5 3
=-15-30=-45
10 —3‘

=—6-3=-9

10 1
D, -9 1

=5-20=-15

q

D -45 5
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o
1+1_
11
y+l 3
yv+1=3
v=2
1 1 1 3 1 2 9 1 4
12) —+—t+-=1 —+—+-=4 —+-—+-=16
X Yy Z X Yy Z X Yy Z

AnS. Given equations are

11 1
Xty e
Put £=a. 5:[)_ é=c
The given equations becomes
atb+c=1
Jatb+2c=4
9a+b+dc=16
Now the determinant of coefficients a, b, ¢ is given by
11
= 2| = - 3 2], .[3:1
0 3}41 ]‘ I‘”"“
= 14-2)-1(12-18)+1(3-9)
=12)-1(-6)+1(-6)=2+6-6
D=2
111 » ,
D, = ]46 12 -1} ‘ 1'16 11116 :l
= 1(4-2)-1(16-32)+ 1(4 - 16)
= 1(2)=1(-16)+1(-12)=2+16-12
D,=6
D= ; i 2 ‘1'16 4 ‘;i”'é 161
9 16 4
= 1(16-32) - 1(12 - 18)) + 1(48 - 36)
= 1(-16) - 1(-6)+ 1(12)=-16+6+ 12
D, = 2
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111
31 4
911

1 4 3 4 3.
=1’ ‘_1‘ +1
16 9 16
6 |

D, = 9 1
_ 1(16-4)- 1(48-36) 716G~
-12-12-6
=1[12)—1(lil+1(‘53”2 12
D, = =0
D:‘ é__ﬂ
R=pH=n *
Dh_;_]
b=D~ 2"
D(u :‘g_ ~
c:-[—)-= ) =2
ﬂ=3,- b:l’ C=—3
1 L. b '1’=C
J__ a —l‘= | -l_=—3
2 <3 ¥ z
| = 3x | -y I
3x = | y = 1 -3z =1
1 W
x=3 .. Zi= 3
13) 4yz + 3zx + 5xy = 10xyz S5yz+6xz+7xy =0 3yz+2xz+xy =0
Ans. dyz + 3zx + Sxy = 10xyz

Syz+6zx +Txy = 0
3}’2"' 2zx + Xy =0
Divide the equations xyz on both sides

—— L — —

4vz 32X  5xy  10xyz
rxy y + e
XYZ XYZ Xyz xyz

vz  6zx  TIxy, 0
XYZ XYZ Xyz xvz
3yz 2zx xy 0
e T e — L —
XYZ XyZ Xyz  xyz
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Then
i*é+§=10
X g
5.6.17
x—y—;=0
3.2 1
,X—,-;"-.L;:O

To convert them into linear form.

Put i='u. §= i %=c
4a+3b+5c=10"
Sa+6b+7c=0
3a+2b+c=0

Now the determinant of coefficients a, b, ¢ is given by

4 35
56 7 =4
3:2 1l

46— 14) - 3(5-21) + 5(10 - 18)
4(- 8) = 3(- 16) + 5(- 8)
—32+48 -40

|

-3

5 7|,5|5 6|
3 ’|3 2]

317

6 7|

2 11"

Here D =

— )

0
]
e —
o
O Wy

o 7l _]0 6)
01 "!o 2

= 10| 4
= 10(6- 14) - 3(0—0) = 5(0-0)
= 10(-8)-3(0) = 5(0)=—80—0=0

R
1105
D=5 07
30 1 -
07 |57 _I50
=4|!o 1!‘1013 1!"13 0

= 4(0-0)-10(5-21)=5(0-0)
= 4(0) - 10(- 160) + 5(0) =0+ 160 + 0
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D, = 160
4310
D,=(56 0
320

160 50 15 6
'42J‘J3J*m32!
= 4(0-0)-3(0-0)+ 10(10 - 18)

= 4(0)=3(0)+ 10(- 8)=0~0- 80
D, = - 80

By using Cramer’s rule,

_ D, -S0_80_10
T D -4 2473
D, 160 -20
Sk e T il
D._—-80_S0_10
C=D -24 2473
10 -20 10
g =g hmTyeRy
1 ! 1_
But ;=1 ;=b i
1_10 1 =20 1_10
R .. 9 y 3 zZ: 3
3 = 10x 3 = =20y 3= 10z
10x = 3 s =20y =3 o 10z =3
3, -3 _ 8
T Y= 2= 10
X Yy z X y z X y z
14 —_Z4-=5 e —— =l 4 =2
) 4 3 2 3 2 5 7 9 6

[W-14]

Ans. 3x—4y+62=60
10x4+15y—-62=330
18x—14y+21z=-252
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3 4
~D=[10 15 -6=3(315-84)+4(210+108)+6(~140—270)
18 —14
— 495
3 60 6
D =[10 330 —6=3(6930~1512)—60(210+108)+6(-2520—5940)
s 252 21
— 53586
3 4 60
D =10 15 330|=3(-3780+4620)+4(-2520~5940) + 60(~140—270)
18 —14 252
55920
D, _ 53586 _ o
D 495
:% = _:ia =112.970
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D. Engineering Application:-
Examples:-
Que. Solve the following equations by Crammer’s Rule / Determinant method.
1) The voltage in an electric circuit are related by the following equation .Find the
values of V;, V,,V; by using crammers rule

V1+V2+V3=9 Vl_V2+V3=3 V1+V2_V3=1

[W-19,5-18 , S-14]

Ans. I 1 1
D=l -1 1|=1(1-1)-1(-1-1)+1(1+1)=4
11—l
9 1 1
D, =3 -1 1|=9(1-1)=1(-3-1)+1(3+1)=8
I VS R
I’;:DH:ﬁ:z
D 4
19 1
D, =]l 3 1|=1(-3-1)-9(-1-1)+1(1-3)=12
B
oD 125
"D 4
1 1 9
D, = -1 3[=1(-1-3)-1(1-3)+9(1+1)=16
o1
I;:&:E:—ﬂt
D 4
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2) The following equations are obtained as a result of experiment. Find the values

of P,, P,,P; by using crammers rule

P,+P,—Py=0 2P, + P, + P = 26 P, + P, =14
[SQP]
Ans P1+P2"P3=0:2P1+P2+P3=26‘0p1+p2+p3="14'
1 1 -1
Here D=2 1 1 =1(1-1)-1(2-0)-1(2-0)
0 1 1 |
> D=0-2-2 = D=-4
- 1o 1 -1 - |
Mso, Dy =[26 c1 1| - =0-1026-14)-1(26-14)
Jia 1 a2l o
' D, =-12-12 =  Dp, =-24
11 0, -1 | .
Also, D,,=|2 26 1| -+ =1(26-14)-0-1(28-0)
0 14 1 o |
= D,=12-28, = D, =-16
1 4 B | .
Also, Dy =[2 1 26| = 1(14—26) — 1(28 — 0) + 0
o 1 14 .
= Dy, =-12-28 = D, =-40
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By Cramer’s rule,

s A =6
D,, —16
= P2 e
P2 = 5 ="g 4.
D -40
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Que.

1)

2)

AREA OF TRIANGLE

1 |1 N 1
A= EX X2 Y2 1
x3 y3 1

Note:-

1) If the value of Determinant is Zero then the given points are
Collinear points.

2) If the value of Determinant is Non-Zero then the given points are
Non Collinear points

Examples:-

Find the area of the triangle whose vertices are

(4,3) (1,4) (2,3) [W-18]

(3,1) (-1,3) (-3,-2) [S-18]
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Ans. o on 1

(3+2)-1(-1+3)+1(2+9)]

L)

1
2_
2

3) (-3,1) (1,-3) (23) [W-19]

Ans. | S |
A:E X W 1
o S L |
-3 1 1
cA=11 31
2
2 3 1
]' B 3 3> 3 3
" A:E_—J(_J_J)—l(l—z)ﬂ(g+6)]
A=14

4) (4,7) (1,3) (5,1) [SQP]

Ans. . xl y1 1
1

=s e e

X3 y3 1
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1

=z04B-1-71-5) +1(1 - 15))

_Leg -
=;{8+28-14)
=2

=={22}

= 11sq. units,

5) (6,6)(2,3)(4,7)

6 6 I
231
47 1

[:631

AnSs.

I
19 |—

2 1

4 1

2 3

4 7

7 1

}

[6CG-7)-6(2—-4)+1(14-12)]

|—6 \71

[—24+12+2]

I

g
2
1
9
l
=5 [6(-4)-6(-2)+ 1(2)]
1
)
1
)

) -
= 55qunits’ (. Areais always positive)
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Ans. X1 V1 1
7 |
=32 %2 Y2 1
X3 Yz 1
1-8 -2 1
1] .
=-]-¢ -6 1
-1 5 1l
o
= -{-8(=6=5) +2(=4 + 1) + 1(=20 - 6)}
1
=-{88-6-26)
1
==>{56}

7) (2,1)(1,4)(-3, 2)

ANS. 9)

1
=% 1 4 1
Tlegie i
_ AT, ! 4
) 7 l ll 3 2.‘
1
= 5[2@-2)-1(01-(-3)+ 12 - (- 12))]
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1 .
= 5[2Q2) - 1)+ 1(14)]
= %[4—4+14]

]
= 5[14]

= 7 Sq. units.

8) (-1,5)(3,1)(5,7)

Ans. -1 1

1
71

SIRIERTR ‘3 IH
_‘1|7 1“5'[5 1"‘ 5 7

[-1(1 —7)—5(3—5)+ 1(21 - 5)]

5
1

Lo

2] —
L

b | —

1 | —

[~ 1(- 6) - 5(- 2) + 1(16)]

[6+ 10+ 16]

= N —

Il
—
L
I3
| S

= 16 Sq. units
9) (2,3)(5,7)(-3, 4)

2 31
5 71

-3 4 1

Ans.

P | —
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71’ |51H
“41331‘ ]

[2(7=4)=3(5 = (= 3) + 1(20 - (- 21)]

1
2
1
2
= 2120)-3(8) + 1(41)]
2 16-24+ 41]
1
2

23
[73] 5 OR

11.5 Sq. units

10) (1,2 )(-6,1)(0,8)

AnSs. 1 2 1
I Pl
= 5 -6.1 1
0 8 1
BRI -6 1 -6 1
= z[‘ 8 1"2‘0 1]“’0 8]
= %[1(1—8)—2(—6—0)+1('48'0)]
| .
1 ‘ )
: ‘
= 5[~ 43]

' 43 : ‘ -
= $5 Sq. units OR 21.5 Sq. units
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11)  Show that the points (8,1) (3,—4) (2,—5) are collinear using

determinant method. [W-17]

Ans. g 1 1
=3 4 1
2 51
=8(—4+5)-1(3-2)+1(-15+8)
=0

.. Points are collinear

12)  If the area of the triangle formed by the points (=7,8) (9,—-12) (13,y;)

IS 248 Sq.unit. Find y;

Ans. . l X, Y,
Area of AABC = 35|% Yy, 1
. X; ¥ 1
| -7 8 1
248 = 5 9 —-12 1
113y, ]
[ -12 I{ 9 1r o —12|7
248 = =<| - _ N
; 2L 7J yi o 813 1|™] 13y, J
1
= E[_ (= I,?,v-}.'l)._.gfg— 13) + 1(9 y, + 156}]

1
248 = S[84+7y,+ 329y, + 156]
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248x2 = 272+ 16y,
496 = 272+ 16y,

496-272 = 16y,

224 = 16y,
_ 224
Y 16 v, =14
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1)

2)

3)

4)

5)

6)

7)

8)
9)

10)

DEPARTMENT OF SCIENCE AND HUMANITY
ACADEMIC YEAR-2020-2021

TUTORIAL NO.2
DETERMINANT

3 =5 -1
Evaluate {1 3 5| [W-12]
-5 1 3
4 3 9
Find the valueof "x’ if |3 —2 7|=0 [S-19, S-15, SQP]
11 4 «x
1 1 1
Findthevalueof "x' if [3 x 3|=0 [S-18]
1 x 2

Solve by using crammersrule x—y—2z=1, 2x+3y+4z=4,
3x—2y—6z=5 [W-17,5-13]

Solve by using crammersrule x+y=0, y+z=2, x+z=4
[W-18,W-12]

The voltage in an electric circuit are related by the following equation .Find the

values of V;, V,,V; by using crammers rule Vi+V,+V;=9,

Vi—-Vo+ V=3, V+V,—V;=1 [W-19,S-18, S-14]
The following equations are obtained as a result of experiment. Find the values

of P, P,,P; by using crammers rule

Pp+P,—P;=0 , 2P, +P,+P; =26, P,+P;=14 [SQP]
Find the area of triangle whose vertices are (4,3) (1,4) (2,3)[W-18]
Find the area of triangle whose vertices are (3,1) (-=1,3) (=3,-2)[S-18]

Show that the points (8,1) (3,—4) (2,—5) are collinear using
determinant method [W-17]

Prepared By: Prof.T. K. Thange-Mob.- 9763072774 (Department of Science and Humanity) Page 83 of 456



Maratha Vidya Prasarak Samaj’s
Rajarshi Shahu Maharaj Polytechnic, Nashik

Udoji Maratha Boarding Campus, Near KBTCOE, Horizon, Wagh Guruji School, Gangapur Road, Nashik-13.

: Affiliated to MSBTE Mumbai, Approved by AICTE New Delhi, DTE Mumbai & Govt. of Maharashtra, Mumbai.

RSM OLY MSBTE CODE-1002 DTE CODE:- 5247
DEPARTMENT OF SCIENCE AND HUMANITY

ACADEMIC YEAR-2020-2021

Prepared By: Prof.T. K. Thange-Mob.- 9763072774 (Department of Science and Humanity) Page 84 of 456



Maratha Vidya Prasarak Samaj’s
Rajarshi Shahu Maharaj Polytechnic, Nashik

Udoji Maratha Boarding Campus, Near KBTCOE, Horizon, Wagh Guruji School, Gangapur Road, Nashik-13.
Affiliated to MSBTE Mumbai, Approved by AICTE New Delhi, DTE Mumbai & Govt. of Maharashtra, Mumbai.

MSBTE CODE-1002 DTE CODE:- 5247
DEPARTMENT OF SCIENCE AND HUMANITY
ACADEMIC YEAR-2020-2021

MATRICES

Position in Question Paper Total Marks-14
Q.2. a) 4-Marks.
Q.4. a) 4-Marks.
Q.6. ¢) 6-Marks.

Matrix: - Definition:-
An arrangement of an element or object in a horizontal lines called ROWS &
vertical lines called COLUMN enclosed between two closed brackets or

Square brackets.

Types of Matrices:-

1) Row matrix:- A matrix of order 1xn is called Row matrix OR
A matrix containing only one row & any number of columns is called row
matrix.

e.g..- 1) [1 2 3 4 5],45 iSrow matrix.

i) [1]ix1 IS row matrix.
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IS not row matrix.

2) Column matrix:- A matrix of order n x1 is called column matrix OR

A matrix containing any number of row & only one column is called column

matrix.
e.g..- 1) 1
23 IS column matrix.
4 4x1
i) [1]ix; is column matrix.
i) [1 2 3 4 5]345is not column matrix.
3) Square matrix: - A matrix having equal number of rows & columns,

e.g..- i) 1 2 - -
[3 _7]2X2|s Square matrix.

i)  If A= [1],x IS Square matrix.

iii) 1 2
-5 9 IS not Square matrix.
1 —6 3x2
4) Rectangular Matrix:- A matrix in which No of rows # No. of column.
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e.g..- 1) [1 2 3 4 5]4sis rectangular matrix.

i) [1 ]ix1is not rectangular matrix.

5) Upper triangular matrix: - A square matrix in which all the elements below
the principal diagonal are zero is called an upper triangular matrix.

e.g..- 1) 1 2 3
0 -5 6| Iisuppertriangular matrix.

0 0 2343

i) (1 2 3
0 0 6| isuppertriangular matrix.
0 0 Olzgs

i) [1 2 3
1 0 6| isnotupper triangular matrix
0 0 0lzgs

v) [l ] IS upper triangular matrix.
0 -7 2X2

V) [1 ] . . )

is not upper triangular matrix.
2 =7 2x2
6) Lower triangular matrix:- A square matrix in which all the elements above

the principal diagonal are zero is called an upper triangular matrix.

e.g..- i) 1 0 O
2 =5 0] islower triangular matrix.
3x3

3 6 2
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i) 1 0 0
0 0 0| is lower triangular matrix.
1 2 O0lsgs

i) [1 2 O
1 0 O0f isnotlower triangular matrix
0 0 O0lzgs

iv) 10 is lower triangular matrix.
0 -7l 2X2

vy L2 is not lower triangular matrix.
0 -7 2xX2

7) Triangular matrix:- A matrix which is either an upper triangular or lower

triangular is called triangular matrix.

eg:- [l is triangular matrix
[0 _7]2)(2 g .
i) 1 0 : . .
is lower triangular matrix.
[0 _7]2X2 s lower triangular ma
8) Diagonal matrix: - A square matrix in which all non- diagonal elements are

zero & at least one principal diagonal element is non-zero is called a diagonal
matrix.

e.g.:- 1) [1 ]1xq11S diagonal matrix.
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i) [0 O

o _7]2X2|s diagonal matrix.

=
o R
o o
o o

Is diagonal matrix.

0 0 2343

—_
)
o

IS not diagonal matrix.

0 0 0lsys

9) Scalar matrix:- A diagonal matrix in which all the principal diagonal
(diagonal) elements are equal & all non-diagonal elements are zeros is called
Scalar matrix.

e.g..- 1) [1 ]1x11S Scalar matrix.

o

0 0
0 0 IS not Scalar matrix.
0 0 3xX3

i)

o R

i) [1 0 O
0 -5 0 IS not Scalar matrix.
0 0 2l

iv) [1 5 O
1 0 Is not Scalar matrix.
3x3

o

0 0 1

10) Identity matrix: - A diagonal matrix in which all the principal diagonal

(diagonal) elements are ‘1’ (unity) & all non-diagonal elements are zeros is
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called Scalar matrix.

e.g..- 1) [1 ]1x11S Identity matrix.

i) [1 0] . Identi :
o 1]2X2IS dentity matrix.

i) [1 0 O
0 1 0] isldentity matrix.
0 0 1l3x3

iv) [1 0 O
3 1 0| isnotldentity matrix.
0 0 1l3y3

11)  Symmetric matrix:- A square matrix A = AT .

e.g..- 1) [1 2] IS Symmetric matrix.
1 2X2

2

i) 1 2 0
2 1 0| isSymmetric matrix.
0 0 1l3y3

i) [1 2 0
3 1 0| isnotSymmetric matrix.
0 0 1l3x3

12)  Skew-Symmetric matrix:- A square matrix A = —AT & all diagonal

elements are zeros.

Prepared By: Prof.T. K. Thange-Mob.- 9763072774 (Department of Science and Humanity) Page 90 of 456



Maratha Vidya Prasarak Samaj’s
Rajarshi Shahu Maharaj Polytechnic, Nashik

Udoji Maratha Boarding Campus, Near KBTCOE, Horizon, Wagh Guruji School, Gangapur Road, Nashik-13.
Affiliated to MSBTE Mumbai, Approved by AICTE New Delhi, DTE Mumbai & Govt. of Maharashtra, Mumbai.

RSM OLY MSBTE CODE-1002 DTE CODE:- 5247
DEPARTMENT OF SCIENCE AND HUMANITY
ACADEMIC YEAR-2020-2021

e.g..- 1) 0 2 -3
-2 0 4 IS skew-Symmetric matrix
3x3

3 —4 0

Note: A= %(A + AT) + %(A — AT) = symmetric + skew — symetric
13) Idempotent matrix:- A square matrix A is said to be idempotent matrix if
A% = A.

eg:- 1) A= 1 0

Is Idempotent matrix.
5 O]ZXZ p

14) Involuntary matrix:- A square matrix A is said to be Involuntary matrix if
A2 =1

15)  Nilpotent matrix:- A square matrix A is said to be nilpotent matrix if there
exist a positive integer m such that A™ = Null matrix = Zero matrix = 0

16)  Zero matrix OR Null matrix:- A square matrix containing all zero elements
Is called zero matrix OR Null matrix.

eg:.- i) [0 O

] is Zero matrix OR Null matrix.
-0 0 2X2

i) [0 0 O
0 0 Is Zero matrix OR Null matrix.
0 0 O0lsx3

o

17)  Orthogonal matrix:- A square matrix A is said to be orthogonal matrix if

AAT=1 OR AT.A=1
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Singular matrix OR Non-invertible matrix:- A square matrix A is called
singular matrix if |[A] =0

Non-singular matrix OR invertible matrix:- A square matrix A is called

non-singular matrix if |[A| = 0

Transpose of matrix:- The interchange of rows into column or column into

rows is called transpose of matrix.

e.g..- 1) 1 2 0 1 3 0
A=13 1 0| thenAT=[2 1 0
0 O 1 3x3 0 0 1 3x3

ALGEBRA OF MATRICES :-

EQUALITY.

ADDITION.

SUBTRACTION.

SCALAR MULTIPLICATION.

MULTIPLICATION.
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A. EQUALITY, ADDITION, SUBTRACTION, SCALAR

RSM POLY

MULTIPLICATION OF MATRIX :-

Examples:-
1) 3 —6].[2 31_Ja bl )
If [4 2_+[_2 1]_[C d]flnd a,b,c,d. [W-15]
AnS. 13 6] [2 3] [a b
4 22 117 e a

D Findthevalueofa&pif [*7 % ° J=['1 5] [S-16W-14]

AMS. a4 s T s
6 —a+b| |6 -5

sa—4b=11
—a+b=-5

~—3b=06

nb=-2

la=3

3) IfA = [i 3] B = Ll} 2] find the matrix 34— 2B [S-14,W-12]
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Ans. 23 1 3
34-2B=3 -2
4 7 4 6
6 9] ]2 6
12 21 |8 12
43
149

wael2 3.

4) B 7

11 9

Ans. 23] 37
24+3B=2 +3
4 57719

] find the matrix 24 + 38 [W-13]

I
I

O

[a—

==
I—
-+
1
) D
2 2
~]
1

13 27
113
O ara=[> 3|, B=[; 7| findthematrix 24-38 [SQP]

Ans. A= [—5 3} .and B = [2 ‘_1}..

st $ oo [ 3F

6) If X = [_13 ﬂ Y = [‘1} _53] find the matrix 3X +vY  [SQP]

AnNS. [1«2][4 5}
3X+Y=3 3 4 + 1 -3
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I3x1 3x2] l:4 5 }
+
3x(-3) 3x4 1 -3

=l
L5 a5
| o

3+4 6+5 :l

+1 124 (-3)
X+y [ ]
7) If A= [_13 ﬂ B = [‘1L _53] Find the matrix 24 + B [S-18]

Ans. 1 2] [4 5
24+B=2 +
3 4] |1 -3

8) 12 3 71 371 .~ B : :
IfA—[4 ],B—[_z 5] Find 24 + 3B — 51 where [ the unit matrix of

order two. [W-16]

Ans. i 2 3 1 3 1 0
24+3B-51=2 +3 -5
4 7 5 '

4 6] [3 9] (50
s 14 J{—G '15}[0 5}

2

2

15
24
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9) If A= B _41] find the matrix B Such that 24 + 3B =0 [W-14]

Ans. 24+3B=0

©.3B=-24
ERE!
2 4}

[-6 2
|4 -8

1[-6 2
.B==
34 -8

1) 4f a= [(3) _41] find the matrix B suchthat24 +B =0 [W-18]

Ans. 24+8B=0 LwB=-24

W wra=[; S B=[2 7] findthe matrix X Suchthat 24+ X = 3B

4 3

[S-17]
ANs. Y24+ X =3B
X =3B -24
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[o —61 [4 -2]
Z{—s 12J_[8 SJ
5 -4

th—ll GJ

12)  ifa= [3 1] B = [ g] Find matrix X if 2X + 34 — 4B = I
[S-18,W-15]

ANs. 2y 4+34-4B=]

ol T o
olg ol o )]
s M

C[1oo] [5 -11]
2X = -
0 1] [18 12

4 11
2X=| N
~18 -11

1] -4 11
S z‘f —_-
21 -18 -11

13) 4= LlL _32] Find matrix X suchthat A + 2X = [?) ﬂ [W-17]
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[l 4}
X =
-2 -1

1) Find x suchthat | % 5]+x=[10° | [s15]
AnS. {10 —1} [4
.'.X’: —
0 —6| |-3
[10-4 -1-5
1 043 —-6-6
6 -6
13 12

15  Find4 if 2A+3[; §]=[2 7] [S-19,5-13]

(= N
| I
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Ans. 1 3 :
244 3[ } _
3

5 71 [3 9
24— -
6 3] |6 15]
SRR
24 =
0 -12]
1 4
T o -6
16) 1 3 2 1 0 0 2 1 2
If A=|-1 2 ol , B=|1 2 0o| ,C=[2 2 1|thenfindthe
4 0 3 1 0 3 1 2 2

matrix D suchthat24 —3B—D =C [S-13]

Ans. Given. 24-3B-D=C

D=24-3B-C
1 3 2] |1 0] [2 1 2

D=2/-1 2 0|-3|1 0/-]2 21
4 0 3 1 3] 11 2 2
(2 6 4] [3 0 0] 21 2

D240}[360-221
'8 0 6] [3 0 9] [1 22
-3 5 2

D=|-7T —4 -1

4 2 -5
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17) " Prove that the matrix [é g is a non- singular matrix.  [S-15,S-13]
Ans. 1 4
Consider,
=9-24
=-15=0
- Given matrix is non-singular matrix.
18) 2 -1 3
If A=(4 1 —3]| find |A| & verify that A is singular or non- singular
0 -1 1
matrix. [S-17]
Ans. 2 1 3
l4|=]4 1 -3
0 -1 1
=2(1-3)+1(4-0)+3(-4-0)
= —4+4-12
=-12%0
. A is non-singular matrix
19) 7 0 2
If A=(1 2 6| findwhether A issingular or non-singular matrix.
4 5 3
[S-16]
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Ans. (7 0 2]
a='1 2 ¢!

l4 5 3]

7 0 2

|A‘=1 2 6

4 5 3

=7(6-30)-0(3-24)+2(5-8)=-174%0

. Matrix A is non singular

20) [x 2 =51 ., _ [2y+5 6 —15 : .
ta=[3 1 | B=[P5> § T andif3a=5 finaxey

[S-14]

ANS.  Given 34=B
| x

- -5 [2y+5 6 -15
312y | 9 3 -6

2

I
[3x 6 -15] [2v+5 6 -5
{9 3 6_1.}:{ 9 3 —6}

S3x=2y+5 and 6y=-6

nx=1 and yv=-1
21) 2+x -1 3 1+x 2 3 6 1 6
Find x,y,z 0 y z|[+]| O 1+y 4]=[0 -1 6]
4 1 3 2 3 5 6 4 8
[W-15]
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Ans _
3+42x 1 6 6 1 6
0 142y z+4|=(0 -1 6
6 4 8 6 4 8
342y =6
2x=3
3
=
2
1+2y=-1
2y=-2
'_1":_1
z2+4=0
z=2
22) 3 2 -1 -1
fA=[1 —-1|,B=|3 2 |verifythatA+B=B+4 [S-16]
0 4 4 =2
Ans. (3 27 [-1 -17 T2 1]
A+B=|1 —1|+|% 2|=|-1 1|
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B.  MATRIX MULTIPLICATION :-
Examples:-
1) 2] ,_[1 -5 i
|fA_[2 3],3_[0 1]fmol AB [W-16]
Ans. 121 -5
AB =
2 3|0 1
(10 —5+2
[2+0 -10+3
1 =37
12 7]
2) 5 4] p_[-3 47, B
If A= [4 o B—[4 _5] verify that AB = BA [SQP]
Ans. [5 4] ' .[—3 ,4]
= and B= _
4 3] 4 =5

i allls £
AB= : B
4 4 -5
—15+16 20— 20
AB =
—12412 16-15
1 0
AB =
‘ 0 1
[~3 4] [s 4]
BA = |
4 -5] 14 3
—15 + 16 —12+1z}
BA=| .
| 20-20 16-15
10
BAz[ ]
0 1
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3 fa=[3 _05], B = [51, _22] verify that AB = BA [S-18]

Ans F —5} [1 —2]
AB =
2 0 3 2
[3-15 —6-10
2+0 —4+0
[-12 -16
2 -4
1 -2 3 =5
BA =
3 2 2 0
[3-4 -5+0
9+4 —-15+0
-1 -5
113 —15
AB = BA

D ara=* 2 =3 _25]showthat AB=BA=1 [S-19]

1 3 -1
ANs 2 5|13 -5
AB =
1 3|-1 2
6—5 —10+10
AB = }
3-3  -5+6
1 0
AB =
_0 1:|
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[ 6-5 15-15
- BA- }

_—2+2 —54+6
1 0

s BA=

SAB=BA=1

if A= [; g] ,B = [i g] , C= [g g] then show that AB = AC [S-13]

Ans. 2 212 3
AB =
2 2 4 5

12 16
|12 16
2 2[4 5
4C =
[2 2} 2 3}
[12 16]
|12 16
AB=AC
6) B 2 -1
fa=[> * 7° . B=|3 4]find AB [W-18,5-15]
2 1 0
-0 2
Ans. 2 -1
34 22
4B = 3 4
L 1 0}

0 2
6+12-0 —3+16-4
44340 24440

]
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-1
3 4 =2

4B = 3 4
2 1 0

0o 2

443+0 —2+4+0

i

[6+12—0 —3+16—4}

7) 1
if A=, g 2],3: 9]find AB [W-12]
8
Ans. 1
1 2 3
AB = 9
45 6
8
[1+18+24
| 4+45+48
43
|97
8) 4 2] ,_[2 6 : : _
LIV P B—[_4 _12] show that AB is null matrix.[\WW-12]
Ans. 4 22 6
AB =
8 4] 4 -12
[ 8-8 24-24
|16-16 48-48

1o o
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9 afa=[% *]showthat 4 is null matrix. [S-18,W-17,W-16]

Ans. 4> =44

2 472 4
B! —2“—1 —2}
[4-4 8-3
| 2+2 —4+4}

0 0
o 0}

b T .
- A7 1s a null matrix.

10) yfa= [_31 _93] show that 42 is not null matrix. [S-17]

AnS.

[9-9 27-27]
L—3+3 —9+9J

[0 0]
"o o]

A isnull matrix

1) jfa= [_31 _99] show that A% not is null matrix. [SQP]

ANS. a2 _ g 4= _31 _99]'[—31 —99]

[9—-9 27-81

-3+9 -9+81
[0 54
6 72
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~ A% not is null matrix

12) 1 =5 1 07 . : _ . )
If A= [6 4 ] B = [0 _1] find the matrix AB — 21 where I identity

matrix. [S-14]

S 1 P P

_[1+0 05|10
16+0 0-4| T|0 1

1 57 [1 0
= _2

6 —4 L} J
1 5720
16 —4| o 2

1 5
16 -6

AnS.

13)  yfa= i ‘1‘] show that 42 — 34 = 21. [W-13]

Ans.  4’-34=4.4-34

2 4} [2 4} _{2 4}
111 11
(444 8+4] [6 12

T 241 4+1}{3 3}
8 12] [6 12

13 5}{3 3}

[2 0
1o 2
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=27
14) 1 -2 3
IfA=|2 3 —1|Find A% —3A4+ 91 where [ is unit matrix. [WW-14]
-3 1 2

ANS. 4234491

MMt -2 371 -2 3 1 -2 3 1 0 0
—12 3 —1/l2 3 -11-312 3 -1/49/0 1 o0
3 1 2|-3 1 2 3 1 2 0 0 1

[1-4-9 —2-6+3 34246 [3 -6 97 [9 0 0
=| 24+6+3 —4+9-1 6-3-2|-[6 9 -3[+/0
|-3+2-6 6+3+2 -9-1+4| [-9 3 6| [0 0 9
12 -5 117 [3 -6 97 [9 00

=11 4 1|-[6 9 =3/+[0 9 0

| -7 11 —6| [-9 3 6] |0 0 9

[-12-3+49 —5+46+0 11-9+0

=| 11-6+0 4-9+9 1+3+0

| =749+0 11-3+0 —6-6+9

12 6
7 4 10‘Find A% —34+1. [W-13]
13 5

15)
IfA =
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ANS. 34T —Ad-34+1
1 2 6][1 2 6 1 2 61 00
=17 4 10| |7 4 10{-3|7 4 10}{0 1 0
13 5]|1 35 1 3 5[]001
[1+14+46 2+8+18 6420430 [3 6 18] [1 0 0O
=|7+28+10 14+16+30 42+40+50|—|2 301+(0 1 0
142145 2412415 6+30+25 { 15/ [0 0 1
(21 28 56 [3 6 1 00
=145 60 132]-|21 12 30|+[0 1 0
27 29 61 [3 9 15] [0 0 1
[ 21-3+1 28—-6+0 356-18+0
=145-21+0 60-12+1 132-30+0
| 27-3+0  29-9+0 61-15+1
(19 22 38
=24 49 102
24 20 47
16) _ 2 X
Findx &y, if{4[} % J]-2[ ° 41]}[_01]=[y] [S-18]
Ans
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0 p—
4 2 4 3
~1
4+0-2] [«
8+0-4| |
2 —
4__ -
yr=2,v=4
17) 1 3 2 3 0 2 1 X
If A= 0 1| ,B=1]1 4 5 ,C=2,X=[y] such that
3 1 2 2 10 3 z
(A+2B)C =X find x,v,z [W-17]
Ans. 132 302117 T«
30 01(+2(1 45([2(=
1312 210])3 z
(1 32] [6 0 4])1 X
30 1(+[2810([2]=|y
13 12] [42 _3 z
(7 3 6])[1
58 11|12
|73 2])|3
7+6+18 31 X
=|5+16+33
T+6+06

by equating
x=3l,y=54,z=19
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18) 1 3 2 3 0 2
Findx,y,z,ifuz 0 1{+2|1 4 5“ H [S-17]
3 1 2 2 1 0
Ans.  (ry 3 21 T3 o 2NT11 T«

J}z 0 1}+2}1 4 S}L}EHJ-}

5 1t 2] [2 1 off[3] L=J

M1 3 27 [6 o 471711 Tx]

Alz o by 6 welflallt)

3 1 2] [+ 2 of|[3] L=J

(M7 3 61111 [x]

i I

--JH s |L|-|—|‘|

L7 s zJJm =]

[ 7+6+18 ] [ax]

.'.:-1+16+3 I I\I

'_?+(+CJ L:j

NN

.|53|=|}‘|

lro] =]

r=31 v =253 =19

19) If {3 F (1) ] —2 [_02 5”[—21] = F/] findx,y,z [S-16,W-12,SQP]
-5 4 z
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3 0 _ | X
4 0 (-2/-2 3 { }: )
2
3 -3 | =5 A
9 3] [0 4 | x 9-0 3-4 | x
12 0|-| 4 6 L}_ v| or [12+4 0-6 L} v
9 9| |-10 8 z 9+10 -9-8 z
9 1] X
-1
16 -6 { }_ .
5 .
19 -17 z
- 9-2 X
s =16-12|=|y
-19-34| |z
11 X
S =28 =y
| =33 Z
sx=-11, v=-28, z=-353

20) " Find the values of x & y if [é g] [’ZC }51 _53]= [3 _73 Z] [SQP]

Ans. |1 2”x 5 —3]: [5 -3 7]
3 2112 y 5 7 7 1

x+4 542y -3+10 _[5 -3 7]
3x+4 15+2y —-9+10/ 17 7 1

[x+4 5+ 2y 7]_[5 -3 7]
3x+4 15+2y 1| 7 7 1
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x+4=5 5+ 2y=-3 3x+4=7 15+ 2y =7
x=5-4 2y =-3-5 3x=7—-4 2y =7 —15
x=1 2y = -8 3x =3 2y = -8
y=—4 x=1 y=—4
21) 2 -1 1
fA=|-2 3 —2| find 42 [W-18W-14]
—4 4 -3
Ans. 2 -1 12 -1 1
A"=4-4=|-2 3 -2|-2 3 =2
4 4 3|4 4 -3
[ 4+2-4 -2-3+4 2+2-3
=| —4-6+8 2+9-8 -2-6+6
| -8-8+12 4+12-12 —4-8+9
2 -1 1
=2 3 2
|4 4 -3
22) 0o 1 -1
IfA=[4 -3 4 |Provethat4?=1 [S-19,W-18,S-18]
3 -3 4
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Ans 0 1 -l
A=[4 -3 4
3 3 4
0 1 -1]fo 1 -1
AEAA% -3 4|4 =3 4
3 3 4|3 =3 4
0+4—3 0-3+3 0+4-4
L}12+12 4+49-12 —-4-12+16
0-12+12 3+9-12 —3-12+16
1 0 0]
=0 1 0|=1
{0 0 1|
23) 0 1 —1]
IfA=|3 —2 3 |[ProvethatA?=1 [S-14]
2 -2 3|
Ans.

A*=4-4=/3 2 3|3 =2
2 =2 3|2 =2

[0+3-2 0-2+2 0+43-3

=10-6+6 3+4-6 —3-6+9

[0-6+6 2+4-6 —-2-6+9

1 0 0

=10 1 0

0 0 1

(WS ]

(WS ]
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24) 2 4 4
IfA=|4 2 4]find Az [W-13]
4 4 2
OR
2 4 4
IfA=14 2 4] find 42 —84. [S-19,W-18]
4 4 2
OR
2 4 4
IfA=|4 2 4] Show that A% — 84 is scalar matrix.[S-19,5-18,5-14]
4 4 2
Ans. 2 4 4
A= |4 2
4 4 2
2 4 4][2 4 4
A*=44=[4 2 4|4 2 4
4 4 2[4 4 2

4+16+16 8+8+16 8+16+8
=| 8+8+16 16+4+16 16+8+8
8+16+8 16+8+8 16+16+4

I

) )

| S o
LN I S R Y]
| S T o A ]
b Ll

| ST (]

4
[
()
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2 4 4 16 32 32
84=8[4 2 4|=|32 16 32
4 4 2 32 32 16
36 32 32 16 32 32 20 0 O
A°—84=[32 36 32|-|32 16 32|=0 20 0
32 32 36 32 32 16 0 0 20

7 . .
.. A° —8.4 1s a scalar matrix

® o as[ 5 s=[p 5l c=[5 )

verify that A(B + C) = AB + AC [W-18,W-14,SQP]

Ans. -1 2
B+C=

S

4B+ C) I 2 |-1 2 —1+8 2+6 7 8
S + = = —
-2 3 4 3 2+12 —4+9 14 5
1

2 244  1+6] [6 7
2 3| |-446 —2+49| |2 7

. 1 273 1] [-3+4 1+0 11
ST l2 03 2 0| | 646 —2+0| [12 -2
6 7 1 11 [7 8
AB+ AC = + =
2 7| |12 —2| |14 5

L AB+C)=4AB+ AC

SETE i IS PR e

verify that (AB)C = A(BC) [W-12]
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Ans. _
2 =271 5
4B =
3 1|4 -3
[-10 16
B
-10 16][7 -5
(4B)C =
1 12]l0 5
_[-70 130
1755
-1 57[7 -5
BC = )
P o
[-7 30
|28 35
2 27 30
A4(BC)=
3 1 [28 -35
_[-70 130
17 ss
~|(4B)C = 4(BC)
27) B 1 1
fa=[> 1 Y, B=|2 o, c=[}] verifythat A(BC) = aB)C
3 1 2 5 3

[W-17]
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Ans. 1 1
31 -1 1
LHS= 4(BC)=|_ 2 0|
31 2 3
3 -1
o 143
L3 1 -l
A(BC)= s o |20
- -[3-3
(3 1 1‘_4
.4(3(.“):; L 2
- -lo
((BC [12+2-0]
A( ')__'12+2+0_
. [14
A(BC)= '14}
11
31 -1 1
RHS= (4B)C= 12 0
312 3
3 -1
B C_‘3+2—3 3+0+1[1
( )'__3+2+5 3+0-2]13
2 411
B)C=ly; u
[2+12]]
(4B)C= 11,5
14
(AB)C:LJ
.. A(BC)=(4B)C
28) 6 -7 0
(1 =21 ,_[4 2 =51 ~_|_
fa=[", Z5B=[] § 3],C—[11 (2) g]

verify that(AB)C = A(BC) [S-15]
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Ans.

[a—
(¥ 3]

6 -7 0

2 2 -n )
(4B)C = -1 2 5
“13 -6 12 -

2

—78+6+12 91-12+0 0-30+36
-1 -10 —23}

[12—2—11 —14+4-0 0+¢0—33}
[—60 79 6

N
I
-1
L T

[a—
=
L)

[24-2-5 —28+4-0 0+10-15

T 6-0+3 —7+0+0 0+0+9}
17 24 -5

9 7 9}
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24 -5
-5 Al 5]
17-18 -24+14 -5-18
[—ﬂ 9  72+7 15—9}

-1 -10 -23
_—60 79 6

~.(4B)C = A(BC)

29) _[2 1 _n 2 — w
If A= [0 3] , B= [3 _2] whether AB is singular or non-singular

matrix? [W-17]

5 2
AB= }
19 -6

5 2
".|4B|= =-30-18=-48
9 —6

~.|4B|=0

. AB 1s non-singular matrix

30) 2 0 1 0 1
If A= 3], B =|2 3| Show that AB is non-singular matrix.
1 1
[SQP]
Ans.

S Y | 0 1
‘AB = . 2 3
b1 2 3l 4
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‘ T0O+0+1 —240+1
Al = ]

| 0+4+3° 1+6+3
1 '

‘AB= |7 '10]

|AB| = ‘ =10—-(=7) =17 # 0

{7 S (1)

AB is non-singular matrix,

ey 2 0 2 a1
If A=[ ] , B=13 5| whether AB issingular or non-singular
3 4 5
0 2
matrix. [W-19]
Ans. _ 2 1
2 0 2}
AB = 3 5
3045
- 0 2
-4 2
|18 33}
, — 2
Consider |AB|:
18 33
— 13236
=—168=0
. AB 1s non singular matrix
32) 1 3 4
If A+I=|-1 1 3| obtainthe matrix (A +1)(A—1). [W-16]
-2 -3 1
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Ans., 1 3 4
A=[-1 1 3|-I
-2 -3 1
1 3 4] 1 0 0
={-1 1 3(-(0 1 0
-2 -3 1| [0 0 1
0 3 4]
={-1 0 3
2 3 0]
0 3 4] [1 0 0
A-I=|-1 0 3|{-{0 1 0
-2 -3 0/ |0 0 1
-1 3 4
= -1 -1 3
-2 -3 -l
1 3 4][-1 3
(A+I)(4-I)=/-1 1 3| -1 -1 3

-2 -3 1|2 -3 -1
—1-3-8 3-3-12 4+9-4
=l 1-1-6 -3-1-9 -4+3-3
| 2+43-2 —6+3-3 -8-9-1

—12 -12 9
= 6 -13 —4
3 -6 -8

Prepared By: Prof.T. K. Thange-Mob.- 9763072774 (Department of Science and Humanity) Page 123 of 456



Maratha Vidya Prasarak Samaj’s
Rajarshi Shahu Maharaj Polytechnic, Nashik

Udoji Maratha Boarding Campus, Near KBTCOE, Horizon, Wagh Guruji School, Gangapur Road, Nashik-13.
Affiliated to MSBTE Mumbai, Approved by AICTE New Delhi, DTE Mumbai & Govt. of Maharashtra, Mumbai.

RSM OLY MSBTE CODE-1002 OTE CODE:. 5047
DEPARTMENT OF SCIENCE AND HUMANITY

ACADEMIC YEAR-2020-2021
C. TRANSPOSE OF A MATRIX :-

Examples:-

D ifa= [g ‘41] B = [; 01] find AT + BT & AT —BT [W-15]

AnSs. _2 g_ 1 2
AT+ BT = T+ )
-1 4] |0 -1
a“'eri_?T:_3 o
r BT—_‘Z 3] 13
) -1 4] {0 -1
4T—BT__1 0!
2 ata=[) 3 B=[2 T Verifythat (4+B)" = A" + BT [S-14]
2 4 3 2
ANS. 1 3] [2 -1
A+B= +
2 4] |3 2
[3 2
15 6
r [35
A+B) =|
( ) |2 6}

(4+B) =4" +B’
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3 fa= [i g _01], B=[_11 g g] Verify that (A +B)' = A’ + B’

[S-19]

E
1 s
~(4+B) =|5 8
3
2 4] [-1 1
A+B'=3 5[+ 2 3
1 0| |4 o
1 5
A+B'=|5 8
30

.'.(A+B)':.—1’+B’
4) _[2 -3 3 -1 2 - T _ pT T
IfA—[1 5], B_[l 0 1] Verify that (AB)" =B A

[S-16,W-13, SQP]
Ans. {2 —3} {3 -1 2}
AB =
1 5 1 0 1
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6-3 -2 4-3
4B = }

345 1 245

3 -2 1
AB =

8 -1 7
38
(4B) =[-2 -1
1 7
3 1 5
B'4AT=1-1 0 { }
_3 5
2 1
"3 8
B'4 =2 -1
17

O ara=[; =], 2 é] Verify that (4B)T = BTAT [W-12]

-1
Ans. 4}5,__.1 _3:||:1 0 1:|
2 -1]|2 1 3
-5 3 -8
1o 1 J
5 0
(4BY =3 1
-8 -1
1 2]
B'4"=|0 —1[1 2}
Lo 3
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-5 0
= 3 1
-8 -1
6) B -3 7
If A= [2 > 1], B =|-5 Verify that (AB)' = B'A’ [S-13]
1 0 4
—4 4
AnS. -3
, 2 3 -1
Consider AB = -5 6
1 0 4
4
[—6-15+4 14+18—4
AB = |
| -3-16 7+16
[—17 28
AB =
19 23
-17 -19
(AB)'=
28 23
_ ) 2 1
3 -5 4
B'A'= 3 0
7 6 4
- -1 4
[—17 -19
BIA!:
28 23
o (A4B)'=B'A
7)

if A= [2 5 %], B=

0 1 2 04

Verify that (AB)" = BTAT [W-17]
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OR
2 5 6 6 1
If 4= | |, B=|o 4| find (4B [W-17]
0 1 2
5 7
Ans. - 6 1
2 5 6
AB= 0 4
01 2
- 57
43—_12+0+30 2+20+42
T 040410 0+4+14
42 64
AB =
10 18
42 10
(4B) =
64 18
6 0 5 20
B'4" = 51
1 4 7
- 2
; r [12+40+30 0+0+10
B'4" =
2+20+42 0+4+14
BIAT:_42 10
64 18
. (4BY =B* A"
8) 1 2 -1 100
If A=|3 0 2|, B=|2 1 0| Verifythat (AB)" = BTA"
4 5 0 0 1 3
[W-19,S-18]
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00
1 0
1 3

[ 1+440 0+2-1 0+03}

=|3+0+0 0+0+2 0+0+6
| 4+10+0 0+5+0 0+0+0

[5 1 -3
AB=|3 2 6

14 5 0

5 3 14
(4B) ={ 1 2 5
36 0

1 2 0][1 3 4
Bf4A"=|l0o 1 1|2 0 5
0 0 3||-1 2 0

[1+4+0 3+0+0 4+10+0]

=|0+2-1 0+0+2 0+5+0
|0+0-3 0+0+6 0+0+0

5 3 14
= 2 5
-3 6 0

(4B) =B™A"
9) Express the matrix A as the sum of symmetric & skew-symmetric matrices
1 7 1
A= ] [W-18, S-17,5-15]

_—171—121{—171—121
:%234+730+%234—730
50514%[1505145[
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29 6] [0 5 -4
o 6 4lslls 0 4

2
6 4 10 4 -4 0

10) cos6@ 0 sin@
Showthatmatrix A= 0 1 0 [ isorthogonal matrix. [WW-16]
—sin@ 0 cosO
Ans. cos@ 0 smé cos@ 0 —siné@
A= 0 1 0 A= 0 1 0
—smmé@ 0 cosé smé 0 cosé@

[ cos@ 0 sinfl[cosd 0 —sind
447=| o0 1 0 0 1 0
_—5i11t9 0 cosé@||smé@@ 0 cosé

cos’ @+0+sin’ @ 0+0+0 —cos@sinéd+sinfcosé
= 0+0+0 0+1+0 0+0+0
—smé&cos@+0+cos@smé 0+0+0 sin® @+0+cos* &
1 0 0
=10 1 0|=1
0 0 1

. A 1s an orthogonal matrix.
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1)

2)

3)
4)

5)

6)

7)

8)

9)

10)

DEPARTMENT OF SCIENCE AND HUMANITY
ACADEMIC YEAR-2020-2021

TUTORIAL NO.3
MATRICES

Find the value of a & b if [* 7 *” =[\' 5] [s-16w-14]

ot
ifa=[> ' B=[1, 7] Findmatrix x if2x+34—-4B=1
[S-18,W-15]

FindA if 24+3 [1 3 = [5 7] [5-19,5-13]

If A= [ 2 show that A2 is null matrix. [S-18,W-17,W-16]
{ [ ] - 2[ ]}[—21] - H findx,y,z [S-16,W-12,SQP]

0

IfA=|4 —3 4] Prove that 4> =1 [S-19,W-18,5-18]
K]
2

-3 4
2 4 4
IfA=|4 2 4] Show that A% — 84 is scalar matrix. [S-19,S-18,S-14]
4 4 2
2 3 —1 2
A= ] = |3

verify that (AB)T = BTAT [5-16,W'13,SQP]

1 2 2 1 -3
ta=[2, 3. 8=[3 3l.c=1[3
verify that A(B+C) = AB+AC [W-18,W-14,SQP]

Express the matrix A as the sum of symmetric & skew-symmetric matrices

171
A=

] [W-18, S-17,S-15]
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D. ADJOINT OF A MATRIX :-

s

Sign for matrix 2X2:- | +

+ - +
Sign for matrix 3X3:- |— + -—
+ - +

Examples:-

Que. Find the adjiont of the matrix
1) _[4 -6 _
a=[t 7] w4

Ans.

1~ 4, =-1
4, =6 4,=4
7 -1
s C(4)=|
IR
7 6
soadi(A4)=
/j(4) {_1 J

YA §) we

Ans. | 2
Matrix of Minors = L 6}

1 -2
Matrix of C.‘ofactorsz[ ~ }
-5 6
. 1 -5
Adj. 4=
-2 6
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3) 2 5 3
A=|3 1 2] [S-19]
1 2 1
Ans. 7 5 3
A=|3 1 2
1 21
o2 13 2] 3 1]
2 1) |1 1f |1 2
5 03 |2 3 |2 5
Matrix of minors = - ) 5
5 3 (2 3 |2 5
t 2 32 31
-3 1 5
—|-1 -1 —1}
7 =5 =13
-3 1 5
Matrix of cofactors={ 1 -1 1
T 5 -13
-3 1 7
AdjiA={-1 1 5
5 1 =13
4) 1 0 -1
A=13 4 5]
0 -6 -7
Ans. 10 -1 1 0 -1
Ang Hore A=[(3; _‘Z _gJ deLA=IA|=g _‘; _-3

We know, cof (ay)) = (-=1)"*. minor (ay).

4 .5|_ _
An = cof(1) =(—1)m|_6 _7|——28+30 =2

]

A - cof (0) =(—1)x+zg _§| = (=21 -0) =21

Az

_‘é|=—18—0 =18

1+ 3
cof (-1).= (—1)1+3 0
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0 -1 —
An - cof@) =S 5[ =-(-0-6) =6
1 -1 o
A = cof(4)=(—1)2+2|0 _7|=—7+o_—7
Aw - cof () =(—1)2+33 _°6|=-(—6—0)=6
Ay - cof@ =1 T} =0+4 =2
MES Sl S 4 5 ,
1 -1 _ w
Ay - cof (-6) = (-1)17[5 5,| =—(5+3)=-8
Au - cof (-7) =(—1)3+3;' 2] =4-0=4
Thus the matrix formed by the cofactors of the elements of |A| is
2. 21 -—18
cof(A)=[6 -7 6]
4 -8 4
2 6 4
ade=(cofA)’=[ 21 -7 —8]
: -18 6 4
5) -1 1 1
A=12 4 4
3 21
ADS. -1 1 17 |a, ay ag;
A=|2 4 4|=la, ay ay
302 U lay ay ay
-111 ay ap ap + - +
3 21 a3 axp ap| - |t -+
A,; = Co-factor ofa,, =+ .4 =(4-8)=-4
i 21 '
Ay, = Co-factor of a;,=— s =-(2-12)= 10)=10
12 12 31 ~)—-(“ )
A,; = Co-factor ofa,.=+ = =4 (4-12)=-8§
13 3= 3 9| T (4-12)= -
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11
) 1‘ = g ) e (e s

'#
I

Co-factor of 2y, =~

s
Il

. =1 ‘
Co-factor of ay, =+ 3 l‘:-y(_1_3)=_4

A,; = Co-factor of ay,= -

=1 1 |
3 2' s (e D Qe [ 5= 5

A; = Co-factor of a,, =+ }1 H =+(@-4)=0
A;, = Co-factor of a,, = — _21 31 =-(-4-2)=-(-6)=6
A;; = Co-factor of ay,=+ _21 }1 =l D G
Ay Ap Ag) [-4 10 -8
-Co-factor of matrix = | Ay Ay Apl=| 1 -4 5

adj A = Transpose of cofactor of matrix

-4 1 0
adiA=|10 -4 6

-8 -5 =
6) 1 2 3
A=12 4 5
3 5 6
Ans. '[123
Here A=|2 4 5]
3'56>
l1 2 3
det.A=|A|=2 4 B
13 5 6

Weknow, cof (ay) = (=1)"). minor (ay).
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Au - cof (1) =(-1)1+1§

2| 2438 =

A - cof(2) = (-1)1+z|§ gl =—(12-15) = —(-3) = 3

Az = Cof (3) =(-1)1+3|23 s|=10-12 =

A = cof(2) = (-1)z+1|2 6| - —(12— e e

Az - cof (4)= (1)z+2|1 3| =6-9 =—3
B _— L 217 '
23 Acof(S) (1)2+3|3 5| —'—(5—6) =1
Asi = cof (3) =(-1)3+1|2 3|=1o-1’2’=—2

Az - cof (5)= (1)3+2 L 3 = —(5 6) =1

Az

w

_ cof (6) _(1)3+3|1 2| Lk=h =

Thus the matrix formed by the cofactors of the elements of |A| is

—1 3 -2
cof (A) = -3 1]
—2 "1 0

-' -1 3 =2
adjA = (cofp)'= [ 3 =3 1]
-2 1 0
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E. INVERSE OF A MATRIX BY ADJOINT METHOD :-

1
(adjA)

Al =—
Al

Examples:-

Que. Find A™! by Adjoint method OR Find inverse by Adjoint method if

DAl

Ans. i _[4 .3—_[3.” '312]
: 13 2] Lay ay
Al = 4 3| |an 3
I' 3-2 a1 4
=8-9==1#0
~ A is non-singular matrix. .. A is exists

A, = Co-factor of a;; =2
A, = Co-factor of a;,= -3
A,, = Co-factor of a,;=-3
A,, = Co-factor of ap=14

" Ay A]?} [2 —3}
Co-factor 0f111at11x~|:A21 A,l=l-3 4

. 3 g
adJA‘{—s 4}

T _L[z —3}_[— 3]
A=A =75 473 -4

o

2) 1 1 1
A=[1 1 -1| [S-19]
1 -1 0
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Ans., 1 1 1
A=|1 1 -1
1 -1 0
1 1 1
sl4=p 1 -
1 -1 0
=1(0-1)-1(0+1)+1(-1-1)
=420
;. Alexists
M1 =1 =1 1]
-1 ol 1 o ‘1 -1
Matrix of minors = b1 bl ‘1 !
—1 0 L oo p -1
1 1] o] o
IR
(-1 1 =2
=1 -1 -2
-2 =2
Matrix of cofactors = { 2
0
Adjd=|— 2]
0
A“=iAdJ.A
|4
-1 -1 =2
el BRI
H2 2 o
3) 1 2 3
A=1|2 4 5] [W-18,W-16]
3 5 6
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ANS. 1 2 3
w4 =2 4 5=1(24-25)-2(12-15)+3(10-12)
3 5 6
=—1+6-6
A=-1=0
o A7 exists
4 5] |2 5] |2 4]
5 6 [3 6 |3 5
-1 -3 =2
L 2 3 |1 31 |1 2
Matnx of mmors =| | _ =-3 -3 -1
5 6 |3 6/ [3 5
-2 -1 0
2 3 |1 3 |1 2
4 5 |2 5 |2 4
-1 3 =2
Matrix of cofactors =] 3 -3 1
-2 1 0
-1 3 =2
Adj4=|3 -3 1
-2 1 0
41 .
A" =—Ad.A4
4
-1 3 =2 1 -3 2
A‘lzi] 3 3 1 |=/-3 3 -1
2 1 o 2 -1 0
4) 1 2 =2
A=|-1 3 o[ [W-17]
0o -2 1
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Ans. 1 2 -2
[4]=[-1 3 0]|=1(3+0)-2(-1-0)-2(2-0)=1=0.. 4" exists
0 -2 1

13 o -1 0 |-1 3]
-2 1 0 1 0o -2
3 -1 2
_ _ 2 =2 1 -2 1 2 _
Matrix of minors = =12 1 =2
-2 1 0 1 0 -2
6 -2 5
2 2 1 -2 1 2
_% 0 -1 0 -1 3_
31 2
Matrx of cofactors =2 1 2
6 2 5
3 2 6
Adj 1 1 2
2 25
| 3 2 6 3 2 6
4‘—%..:1(15;‘.14:%1 1 2/=|1 1 2
H 2 2 5 2 25
5) —1 0
A= [S-17]
—1 1
Ans. 2 -1 0]
A=I1 0 4I
1 -1 1]
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L
|

'_I.

=

-.M=1 0 4

1 -1 1
=2(0+4)+1(1-4)+0(-1-0)
= 5£0
A exists

M atrix of minors =

e — |

4 -3 -1]
= -1 2 —1I
-4 8 1|
T4 3 -1
M atrix of cofactors =I 1 2 1 I
|-4 -8 1|
r4 1 -47
Adj.A=I3 2 —EI
-1 1 1|
A'1=L§Ldj‘4
|4
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6) 3 -3 4
A=|2 -3 4] [W-15]
0 -1 1
Ans, 3 -3 4
Let4=2 -3 4
0 -1 1
3 -3
slAl=2 -3
0 -1

|4|=3(-3+4)+3(2-0)+4(-2-0)

=3+6-8
4]=120
o A7 exists
-3 4 |2 4] |2 -3
-1 1} [0 11 |0 -1
Matrix of minors = I I o
-1 1] |0 1] [0 -1
=3 4 (3 4 |3 -3
-3 4 |2 4 2 3]
1 2 -2
=1 3 3
0 4 -3
[1 2 -2
Matrix of cofactors =/ -1 3 3
0 -4 -3
1 -1 0
Adjid=|-2 3 -4
-2 3 -3
A= adig
[
1 -1 0
T B S S
1—3 3 =3
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7) 1 2 4
A=|-1 2 3| [S-15]
1 4 1
Ans. 1 2 4
Let A=1-1 2 3
1 4 1
co A4 :'1{2—12)—2{—1—3)+4(—4_2}:_26
- A7 exists.

Matrix of Cotactor of A 1s,

2 3
4 1
2 4 I 4 '
41 -
2 4
‘23
10 4 -6
=| 14 -3 -2
2 -7 4

C(4)=|-

f—

-10 14 -2
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8) 2 -1 -3
A=|3 —4 -2 [W-13]
5 2 4
Ans. 2 -1 -3
Consider, |4|=|13 -4 -2
5 2 4
=2(-16+4)+1(12+10)-3(6+20)
=-24+22-78
=—80
[ ) I KR! B
2 4| |5 4] ) 2
ST I I I P
Matrix of minors=
> 4| s 4] |5 2
1 3 o3 o
S
-16+4 12410 6+20 -12 22 26
= 446 8+15 4+5|= 2 23 9

2-12 4+9 843 =10 5 -5

-12 22 26
Matrix of cofactor=| -2 23 -9
-10 -5 -5
-12 -2 -10
Adjd=|-22 23 -5
26 -9 -5
-12 -2 -10
4 1 . 1
A =—.adjA=——7[-22 23 -5
|4 ~80
26 9 -5
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F. Solution of simultaneous equation by matrix- inversion Method:-

1
X=A"1B = Tl (adjA).B

Que. Solve the following equations by matrix inversion method

1) S5x +y =13 3x+2y=5
[S-14]
Ans. 5¥+ y=13
3x+2y=5
L [x _[13
oy ] ]
51
.'.|A|:‘3 |F10-3=7

C(‘“:{—zl _'j

.. the solution is,

X=4"'B
1[2 -1]13
:?{—3 SHS}
1 21
:?{—14}

SLx=3, y=-2

2) x+y+z=6 3x—y+3z=10 5x+5y—4z=3
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Ans. 11 1 6 x
Letd=|3 -1 3| . B=|10 . X=|y
5 5 4 3 z
1 1 1
|4=]3 -1 3
5 5 4
|4 =1(4-15)-1(-12-15)+1(15+5)
|4 =360
- A7 exists
-1 3] |3 3] |3 -1
5 4 |5 -4 |5 5
. . 1 1 1 1 1 1
Matrix of minors =
s 4 |5 -4 |5 5
1 1 11 11
-1 3 33 |3 -1
—-11 =27 20
Matrix of minors=| -9 -9 0
| 4 0 -4
-11 27 20
Matrix of cofactors=] 9 -9 0
4 0 -4
-11 9 4
Adjd=|27 9 0
20 0 -4
A7 = LAclj..»;
||
-11 9 4
;1'1=i 27 -9 0
36
20 0 -4
~X=4"B
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x| -11 9 4][s
y L 27 -9 0 |10
T
|z ]| 20 0 -4 3
E3 [—66+90+12
y _1 162—90+0

36
H | 120+0-12
[x] [ 36 1

1 _
yl=—|72|=|2

36
H 108 3

~x=1, y=2,z=3.
3) x+y+z=3 x+2y+3z=4 xX+4y+9z=6

[S-19,W-17, S-17, S-13]

Ans. X+y+z=3.x+2y+3z=4 . x+4y+9z=6

111
LetA=[1 2 3
1 49
11 1
4=t 2 3
1 4
c |4 =1(18-12)-1(9-3)+1(4-2)
L l4=2+0
- A7 exists
R
4 9 1 9 1 4
Matrix of minors = o I I
4 9o [t o I 4
S | VR I R
2 3 03 v o2
6 6 2
=5 8 5}
1 21
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6 -6 2
Matrix of cofactors=| -5 & -3
1 =2 1
6 -5 1
Adjid=|-6 8 -2
2 -3 1
4 1
A7 = Adj4
|4]
6 -5 1
a6 s
2
2 -3 1
X=A"B
x 6 -5 113
vl=ll 6 8 2|4
T2
- 2 -3 11l6
[ 18-20+6
1
=—|-18+32-12
Tl 6-12+6
4
_1 ]
-2
0

4) x+3y+2z2=6 3x —2y+5z=5 2x —3y+6z=7

[W-18,W-15,SQP]

AnNS.
1 3 2 6 X
letd=|3 -2 5 B=|5 X =
2 -3 6 7 z
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1 3 2
\.-1|=3 -2 5
2 -3 6

4| =1(-12+15)-3(18-10)+2(-9+4)

4| =-31
.'.|A|¢O
oo A7 exists
-2 5| |3 3] |3 -]
-3 6/ 2 6 [2 -3
Matrix of minors = S
-3 6/ 2 6/ |2 -3
3020 |1 2 |1 3
=2 5 3 5 3 -2/
3 8 -5
=124 2 -9
19 -1 -11
3 -8 -5
Matrix of cofactors =| =24 2 9
19 1 -11
3 24 19
AdjA=|-8 2 1
-5 9 -I1
A1 = iAdj.A
47
3 24 19
=_;1 -8 2 1
-5 9 -1l
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X=A4'B
E3 3 24 1916
1
vi= -8 2 1 |5
-31
E -5 9 1117
E3 [18—-120+133
1
V| = - —48+10+7
o] [ -30+45-77
E3 31
1 =—1 —31
—31
z —62
S
.1. =
_:_ 2_

~x=-1, y=1, z=2

5) x+3y+3z=12 x+4y+4z =15 x+3y+4z=13

[S-18,SQP]

Ans. 1
Letd=|1

1

W s
oW
[ |
=3}

1]
1
—
[P R
[ |
I
| ——
[ R R
[ |

1 3

1 4 4
1 3 4
|[4|=1(16-12)-3(4-4)+3(3-4)
|4|=4-0-3

|4|=1=0

14-

-1 -
oo AT exasts
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a4 1 4 b 4]
34 @1 4 1 3
Matrix of minors = I s I
34 1 4 o3
3 03 1 o3 B3
4 4 1 4 1 4]
4 0 -1
={3 1 0
01 1
4 0 -1
Matrix of cofactors=|-3 1 0
0 -1 1
4 -3 0
Adjd=l0 1 -1
-1 0 1
f‘:j;A@41
|4
4 -3 0
_1{0 1 -1
-1 0 1
X=4"B
'x] [4 -3 o]12
yl={0 1 =115
z| [-1 o 113
[x] [48-45+0
y|=| 0+15-13
[ z| |-12+0+13]
[x] [3
y|=|2
| Z | _1
x=3_ y=2, z=1
6) 3x+y+2z=3 2x —3y—z=-3 xX+2y+z=4

[S-18, S-16, S-15, SQP]
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Ans. 301 2
Letd=|2 -3 -1
1 2 1
|4|=3(=3+2)-1(2+1)+2(4+3)
-.\A\=8
31 2
A=|2 -3 -1
1 2 1
-3 -1 |2 -1 ]2 -3
2 1@ o1 o2
_ , 1 2 320 31
MatrlK Of 1MInNors =
201 11 @12
1 2013 21 13 1
-3 -1 |2 -1y 2 -3
-1 3 7
=3 1 5
5 -7 -11
1 -3 7
Matrix of cofactors =| 3 1 -5
5 7 -11
-1 3 5
Adjd=|-3 1 7
7 -5 -11
4 1
A =—AdjA4
4]
-1 3 5
Aa=Yi3 1 7
8
7 -5 -11
X=A4"'B
X -1 3 5773
1
vi=—|-3 1 7 -3
8
z 7 -5 -111| 4
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[ x [ —3-9+20
Y -1 -0-3+18

§ <
| z | 21+15-44

x| 8

Sy =l 16
8

E | -8

7) 2x+3y—z=-3 5x+y+3z=10 4x +3y —2z=-3

Ans. 2 3 -1 X -3
Letd=[{5 1 3 [ X=|v|andB=|10
4 3 2 z -3

2 3 -1

Consider. |A‘ =51 3

4 3 2

2(-2-9)-3(-10-12)-1(15-4)
33

2 0.. A exists

1 3 5 3 5 1
3 -2 4 -2 4 3
-11 -22 11
_ _ 3 -1 2 -1 (2 3
Matrix of minors = = =3 0 -6
3 -2 4 -2 4 3 N
10 11 -13
3 - 2 -1 |2 3
i 1 3 5 3 5 1 |
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11 22 11
Matrix of cofactors =| 3 0 6
10 —11 —13
[—11 3 10 |
Adid=| 22 0 -11
11 6 —13]
| 1_—11 3 10 |
A'=—adid =—| 22 0 -11
4| 33)
11 6 -13]
X=A4"'B
-11 3 10 -3
=i 22 0 -11 10
33 _
11 6 —-13||-3
[ 33+30-30 33
~ 1| 6610433 |=2| 33
33 33
—33+60+39 66
Y 1
vi=|-1
Z 2
8) x+y+z=3 3x—2y+3z=4 5x+5y+z=11

[W-19,W-16,W-12]

AnSs. 1 1 1 X 3
4=13 -2 3|. X=|1 B=|4
5 5 1 z 11
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1 1 1
|4]=3 =2 3=1(-2-15)-1(3-15)+1(15+10)
5 5 1
=20
-17 4 5
radi(4)=] 12 -4 0
25 0 -5
o= L)
4
-17 4 5
Ll oo
20 25 -5
.. thesolution is.
X=4"B
17 4 5
L 4 ol
20
25 0 5|11
20
=% 20
20
1
=1
1
x=1 y=1 z=1
9) x+2y+3z=1 2x+3y+2z=2 3x+2y+4z=1

[W-14]
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Ans.
1 23 X |
4={2 3 2 X=|y K=l2
3 2 4 - |
~|4l=1(12-4)-2(8-6)+3(2-9) =11
3 2 2 ool 2 3]
‘2 a3 4‘ 302
C(4)= _‘2 3 ‘1 3 2‘
24 B4 B2
23 |13 |12
‘3 2 22 |23
8 -2 -5
=2 -5 4
-5 4 -l

-5 4 -1

8 2 -5

a=Ltls 5 4
-1
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|
11
_| 8
11
2
11
1 8 2
X=— V=— T=——
11 11 11
10) 2x+y =13 2y+3z=4 2x+2z=28
[W-13]
Ans. 21 0 [ x 3
LetA=|0 2 3|.X=|y|andB=|4
20 2 z 8
210
Consider. |A|=O 23
20 2
=2(4-0)-1(0-6)+0
=8+6
=140
- A lexists
12 3] |0 3] [0 2]
0O 2 |12 20 2 0
) ) 1 0 |2 0 [2 1
Matrix of minors=
0O 20 |2 20 2 0
1 0 |2 0 [2 1
2 3 |0 3 [0 2
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4 -6 -4
=l2 4 =2
|3 6 4
(4 6 —4
matrix of cofactors=| -2 4 2
'3 -6
4 -2 3
Adjd=l6 4 -6
-4 2 4
X=4"B
x| 4 -2 3
v =i 6 4 -6 |4
-4 2 8
[x | 12-8+24 28
v -1 18+16-48 1L -14
14 14
E4 -12+8+32 28
o
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1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

TUTORIAL NO.4
MATRICES

Find the adjiont of the matrix A = [g ;3] [W-13]

2 5 3
Find the adjiont of the matrix A4 = (3 1 2] [S-19]
1 2 1
1 2 3
Find A~ by Adjoint method A= (2 4 5] [W-18,W-16]
3 56
~3 4
Find A~* by Adjoint method A = -3 4] [W-15]
-1 1

Solve the equation by matrix inversion method x+y+2z =3,
xX+2y+3z=4, x+4y+9z=6 [S-lg,W-l7,S-l7,S-13]
Solve the equation by matrix inversion method x+3y+2z=6,
3x—2y+5z=5, 2x—3y+6z=7 [W-18,W-15,SQP]
Solve the equation by matrix inversion method x+3y+3z=12,
x+4y+4z=15, x+3y+4z=13 [S5-18,SQP]

Solve the equation by matrix inversion method 3x+y +2z=3,
2x—3y—z=-3,x+2y+z=4 [3-18, 3-16,5- 15,SQP]
Solve the equation by matrix inversion method 2x+3y—z=-3 ,
5x+y+3z=10 , 4x+ 3y —2z= -3 [W-l?]

Solve the equation by matrix inversion method x+y+2z=3 |,

3x—2y+3z=4 , 5x+5y+z=11 [W-19,W-16,W-12]
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PARTIAL FRACTION

Position in Question Paper Total Marks-08

Q.2. b) 4-Marks.
Q.4. b) 4-Marks.

Proper fraction :-
In the rational fraction if the degree of the numerator is smaller than the degree
of denominator is called Proper Fraction

e.g..- 1) x+5 i) 2x + 3
X% —x x2—2x—3

Improper fraction :-
In the rational fraction if the degree of the numerator is greater than or equal to
the degree of denominator is called Improper Fraction

e.g.;- i) x* i) x3
x3+1 x3+4+1

Function = Q + —
Q D
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Que.

1)

AnSs.

2)

AnNS.

SIMPLE NON REPEATED LINEAR FACTORS :-
Examples:-

Resolve into partial fraction

x—2
pr—y [S-19]
x—2 A B

=—+
x(x—=1) x x-1

Sx=2 :(.\'—1).—1+.\'B

Putx=20
5 0=2=4(0-1)+ B(0)
SLA=2
Putx=1
1-2=A4(1-1)+ B(1)
SLB=-1
x—2 :E_'_{—l)

x(x-1) x x-1

x+4
. [S-18,5-17]

x+4 A B

x(.\'+1) x+x+1
.T-i—'—'l-:A(.‘.‘—l—l)—I—B(l‘)
Putx=0 A=4

Putx=-1 |B=-3

x+4 4 3
-—+

x(x+1) x x+l
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I [S-15,SQP]

x2—x

ANS.  y4+5  x+5 4 B

Y- x(x—1) oy ox—1

Sx+5=(x-1)4+xB

Put x=0
.'+0+5:(0—1)A+0
S3=-4
S=5=4
Put x—1=0 Sox=1
S 1+5=04+8B
S.6=8B

x+5 =5 6

R R
r—-x x x-1

4 1 - 1 -
) L [W-17] OR 1. [W-16]
AnNS. 1 A4 B
N x(x+1) Ty x+l
l:(_r+l)A+_rB
Put x =0
LA=1
Put x=-1
S B=-1

I I -1

B _r(_r+l) x x+l1

5 14— [S-16]

x2—x
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Ans. 1 _ 1
x>=x (x—-1Dx+1)

1 ~ A B
(x=1)(x+1) (x=-1) (x+1)

1=4(x+1)+B(x-1)

putx =1
Ll=A(1+1)
1
A= —
putx=-1
~1=B(-1-1)
1
B: — —
) 1
PRI R S
x% —x x—1 x+1
6 = [W-18,W-14]
xXc—x-2
Ans. X X
X —x=2 (x=2)(x+D
X A B

C2)(x+l) x—2 x+l
nx=A(x+1)+B(x-2)

;pmx:2:.A:23
Putx=-1..B= 1/

2
% L
X _ 3 i 3

T(x-2)(x+1) x-2 x+1
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7 2x -
) x2+x-2 [W 13]
Ans. 2x _ 2x
Yax—2 (x-1)(x+2)
2x A B

= +
(x=1)(x+2) x-1 x+2
2x=(x+2)4+(x-1)B
put x=1

2x B
(x=1)(x+2) Cx-1 «x

8) z [S-13]

xZ4+x-2

Ans. ) X A B

C(x+2)(x-1) x+2+ x—1
x=(x-1)4+(x+2)B

Putx=-2
—2:;1(—3)
4=2

3
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Putx=1
1=3R8
5ol
3
X 2/3 1/3
= +

(x+2)(x=1) x=3 x+1

g)  _zx+3 [W-19,S-13]

x2—2x-3
Ans. 2x+3 A B
= +
(x=3)(x+1) x-3 x+1
2x+3=(x+1)4+(x—3)B
Putx=-1
9=44
=2
4
Putx=3
1=-4B
_1
4
2x+3 _9;"'4+—1f"4_l 9 1
(x=3)(x+1) x-3 «x+1 4|[x-3 x+1
10 C -
) x2+3x+2 [W 12]
Ans. | 1 A B

X +3x+42 B (x+'l)(:f+2) B x+1 +x+2
Ll=(x+2)4+(x+1)B

Pur x=-1

S l=(=1+2)4+0

s4=1
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Put x=-2
L1=0+(-2+1)B
S| B=-1
1 1 —1
oy - = +
Y 4+3x+2 x+1 x+2
11 1 -
) — [S-14,SQP]
Ans. 1 1 A B

_|_
1-x* (I-x)(l+x) 1-x Il+x

'.L:ﬂ+x}A+U—w]B
Putrl—-x=0 .. x=1
~1=(1+1)4+0

P L

2
Putl+x=0 .. x=-1
;1=0+(LHJB

B L

2

1 1

-2 2
l-x 1-x 1+4x

12) X% +4x+1 [8_14]

(x—1)(x+1)(x+3)

Ans. ¥ +4x+1 4 B C

(x=1)(x+1)(x+3) x—1+x+1+x+3

Lx3+4x+1=(x—lﬂx+1ﬂx+3)[44 N B_+ (,}
x—1 x+1 x+3
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sl ax+1=(x+1)(x+3) A+ (x=1)(x+3) B+(x-1)(x+1)C

Put x=1
P 4(1)+1=(1+1)(143) 4+0+0
- 6=84
3
S—=A4
4
Put x=-1
c(=1) +4(=1)+1=0+(-1-1)(-1+3) B+0
—2=—4B
s
Put x=-3
(=3)" +4(=3)+1=0+0+(-3-1)(-3+1)C
—2=8C
¢
4
3 1 1
‘ Xt +4x+1 4 N B N 4
B (x—l)(r+l}{x+3)_ x—=1 x+1 x+3
13 x+3 x+3 _
) (x%2-1)(x+5) OR (x=1)(x+1)(x+5) [W 17]
Ans. x+3 x+3

(2—1D(x+5) (x—1D(x+1)(x+5)

X+3 4 B C
(x=1)(x+1)(x+5) Tro1 x+l x+s
x+3=A(x+1)(x+5)+B(x—1)(x+5)+C(x—1)(x+1)
Putx=1
1+3=A(1+1)(1+5)
4=4(12)

Let

1
SoA=—
3
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Putx=-1
-1+3= B(—l—l](—l+5)
2=B{—8}

1

B=-=
4

Putx=-5
—5+3=C(-5-1)(-5+1)
-2=C(24)
1

12

S C=

i1 1
x+3 3 _1_+ 12

'.'(.r—l}(x+1)[x+5) - .r—1+x+l x+5

14) 1 [S-19,W-18]

(x—4)(x+1)(x—-1)

AnS. 3x-1 4 N B . C
(x=4)(x+1)(x=1) x-4 x+1 x-1

S3x=1=A(x+1)(x=1)+B(x—4)(x=1)+ C(x-4)(x+1)
Putx=4
3(4)-1=A(4+1)(4-1)
s 11=154

_u

15

Putx=-1
3(-1)-1=B(-1-4)(-1-1)
. —4=B(-5)(-2)

3(1)-1=C(1-4)(1+1)
~2=0(-3)(2)

LO=—
3

no2
: 3x-1 _15 . 5 . 3
”(x—4)(x+1)(x—1) x—4+x+1+x—1
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15) 1 [S.18,W-16]

(x—4)(2x+1)(x—1)

Ans. - 3x—1 _4, B C
(x—4)(2x+1)(x-1) x—4 2x+1 x-1
S 3x—1=4(2x+1)(x—1)+ B(x—4)(x 1)+ C(x—4)(2x +1)
Putx=4
3[4]—1=A[:2{4;J+l')[4—];1
11=4(9)(3)
11=4(27)

3(1)-1=C(1-4)(2(1)+1)
2=C(-3)(3)
cc=2

9

1 -0 2

: 3x-1 _21 , 21 , 9
(=) (2x+1)(x-1) x—-4 2x+1 x-1

16 _ s -
) x3+x2—6x [S 16’SQP]
Ans. xX—25 _ xX—5
x3+x2—6x x(x2+x—6)
x—5 x—5

x(x?+x—6) =x(x—2)(x+3)
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x—5 A B C
—+ +

x(x—E)(x+3}_x r—2 x+3

x=5=(x-2)(x+3)Ad+x(x+3)B+x(x-2)C

Putx =20
—5=(—2}(3}A
5
A= —
§]
Putx=2
-3= (2)(5)8
-3
B =—
10
Putx=-3
-8 = (—3)(—5)(:‘
8
O = - —
15
5 -3 8
x—35 ﬁ u 15
x(x—l){x+3] ¥ x-2 x+3

7)) [W-15]

x3+4+3x2+2x
AnNS. 1 1
¥ a3+ 2x .T(x+1)(x+ 2)
1 A B C
— +

x(x—l—l)(x-l—2):x X+1 x+2
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Sl=(x+1)(x+2)A+x(x+2)B+x(x+1)C
Putx=0

1=(1)(2)4

A=t
2

Put x=-1
'l:(—l)(l)B

S B=-1

Put x=-2

1= (—2)(—2 +1)C

"+r(.T+1)(r+2) x x+1 x

18)  _x+1 [S-18,5-17,W-12,SQP]

x(x2%2-1)

Ans. 2+l X +1 4 B C
x(xz—l]:x[erl][x—l):?-'-x+1+x—l

cxt+1=(x+1)(x-1) A+ x(x-1)B+x(x+1)C

Put x=10

S 0+1=(0+1)(0-1)A4+0+0

S l=-4

Put x=-1

T+1=0-1(-1-1)B+0
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Pur x=1
L(1) +1=0+0+1(1+1)C

199 _ 3 [w-17] OR 143 [W-17]

(x2-1)(x+5) (x—1)(x+1)(x+5)

Ans. x+3 _ 4 N B N C
(x=1)(x+1)(x+5) x-1 x+1 x+5
Sox+3=A(x+1)(x+5)+B(x-1)(x+5)+C(x-1)(x+1)
Putx=1
4= 4(2)(6)
4=124

1

A==
3

Putx=-1
-1+3 =B{—I’.}(4]
2=-8B
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20) L [S-15]
Ans. 1 _ 1
X —x x(x+1)(x-1)
_4. B ¢

x x+l x-1
Sl=(x+1)(x=1)4d+x(x-1)B+x(x+1)C
Put x=0
S 1=(0+1)(0-1)4+0+0
nl=-4
Put x=-1
.'.1=lC]—l(—l—1)}j’+{JI
n1=2B

R
2

Put x=1
S 1=0+0+1(1+1)C
s1=2C
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B. SIMPLE NON REPEATED LINEAR FACTORS BY SUBSTITUTION :-
Examples:-

Que. Resolve into partial fraction

1) tan@ [W_ 1 6]

(tan6+2)(tan6+3)

Ans.  Let tan@ =1
t __ 4 N B
(t+2)(r+3) t+2 +3
Sot=(t+3)4+(t+2)B
putf=-2
—2=(-2+3)4
SA==2
put 7 =-3
(-3+2)B
=-B
~B=3
‘ t —2 3
”(r+2)(r+3):r+2+r+3
tan & _ —2 N 3
(tan6+2)(tan#+3) tanf+2 tan6+3

-
-2

sl

2 ] [W-18,5-15,SQP]

(tanB+2)(tanb+3)
Ans. Puf tanf =x
tan @ +1 x+1 A B

+
(tan6+2)(tanf+3) (x+2)(x+3) x+2 x+3
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Sx+l=(x+3)4+(x+2)B

Put x=-2
S=2+1=(-2+3)4+0

Put x=-3
S=3+1=0+(-3+2)B

S B=2
) x+1 -1 N
C(x+2)(x+3) x+2 x+3

tan & +1 -1 2

= +
(tanf+2)(tanf+3) tanf+2 tanéd+3

3) sinf+1 [W_12]

(sin6+2)(sinf+3)

ANns.  Pursinf=x
sin 6 +1 _ x+1 _ A N B
(sin@+2)(sinf+3) (x+2)(x+3) x+2 x+3
Lx+l=(x+3)4+(x+2)B
Put x=-2

L241=(-2+3)4+0

Put x=-3
=3+1=0+(-3+2)B
S B=2

x+1 -1 2

= +
(x+2)(x+3) x+2 x+3

) sin@+1 1 N 2
”(si11|9+2)(s'1116'+3) sinf@+2 sinf+3
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4) _eF+l [W-15]

(e*+2)(e*+3)

Ans. Put e* =m
) m+1 ! N B
..{1.’}+2)(??i‘+3) m+2 m+3

comAl=(m+3)A+(m+2)B

Putm=-2

co-1=4

Putm=-3

s—2=(-1)B

~B=2

m+1 _ -1 N 2

(m+2)(m+3) m+2 m+3
e’ +1 —1 2

[:ex +2)(e"' -|—3] e +2 i e +3

5 [W-17,5-13]

e2¥+4e¥+3

Ans, pute® =t

f t
F+ar+3 (1+3)(1+1)
r A B

(1+3)(r+1) t+3 1
st=(r+1)A+(t+3)B

putt=-3

—3=-24
3

A==
2
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putt=-1
_1=2B
:_l
2
ot 32
”[r+3)(r+1) t+3  t+1
e’ 3/2 -1/2
- +

[4:"v +3)(ex +1] e +3 e +1

6) _ef+1 [W-14]

2e2X4+7eX+5

Ans. &1l
2e +7e" +5
y+1

(Pm‘ e’ =_1-')

y+1
(2y+5)(y+1)
1
2y+5
1
2e" +5

OR

e +1
o y+l
_ y+1 __ 4 B
(2y+5)(y+1) 2y+5 y+1

(Pm‘ e = y)

n|y+1=(y+1)4+(2y+5)B|

5
Put 2y+5=0 ,',_1.-:—E

:._£+1:|,.-_£+1~.‘A+0
2 L2
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Put y+1=0 SLy=-1
~—1+1=0+(-2+5)B
~0=3B
y+1 1 0
So—t = +
2y +7y+5 Zy+5 y+1

. e+l 1
26 +76°+5 2e +5

N [S-14]

(x2+1)(x2%+2)

AnS Put _1'3 =y

x’ _ h% _A+B

(x2+1)(x:+2) [y+1]{y+..'-')__1-‘+1 y+2

=) S

y+1 y+2

y=(y+2)4+(y+1)B

Put y=-1
s—1=(-142)4+0

Put y=-2

(]

= +
(y+1)(y+2) y+1 y+2

X -1 2

; (x2+1)(.r:+2) .r3+1+x2+2
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8 I [W-18]

x*+x2-2

Ans.  Putx’=y

X 2 ¥y

: (xd'+:c2 —2) Vey=2

Re place v by x°

3
“(_744—_1'2—2) x3+2 x -1

9 X1 [W-14]

2x%+5x2+42

Ans, x4l 2_,
2 45y +2 (Put =)
y+1

T2 syt
v+l 4 B

C(2y+1)(y+2) 2y+l . y42

|y+1=(y+2)4+(2y+1)B]

1
Put 2y+1=0 or y=-=

.‘.—l+1=[ll —l+2 “A+O
2 L2
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Put y+2=0 or y=-2
=241=0+(-4+1)B
~.—-1=-3B

=B

|1
13

11
_y+¥l 3 3

2y"+5y+2 2y+1 y+2

1
x +1 3 3
142

B - =+
2x"4+5x +2 2x 41 x
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Examples:-

Que. Resolve into partial fraction

1) xzz(’;ll) [S-19,W-18,S-16,5-14]
Ans. 2x+1 4 B C
— VY =—+t—F+
Cx+l) x 27 x4+l
.'.2x+1=x2(x+l]i£+€ %}
X X x

~2x+1=x(x+1) 4+ (x+1)B+x°C

Put x=0

~2(0)+1=0+(0+1)B+0

“|l=B

Put x=-1

2 2(-1)+1=0+40+(-1)’C

Put x=1

~2(1)+1=1(1+1) 4+(1+1) B+1°C
3=24+2B+C
~3=24+2(1)-1

3=24+1
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2) 2x+3 [W_ 15]

x2(x—1)

v (x-1) N
2x+3=x(x—-1)4+(x-1)B+x°C
Putx=0

3=(-1)B

~.B=-3

Putx =1

n5=C

Ans. 2x+3 4 B C
X

xr x-—1

Putx=-1
f1=(-1)(~1-1)4+(-1-1)B+(-1)'C
21=24-2B+C

2 1=24+46+5

n—-10=24

L Ad=-5

2x+3

| 5.5
2 (x—1) 2

+—

-5
=—+
X X x—1

3 2 [5.19]

(x+1)(x%2-1)

Ans. 3x +2 A B C
R = + =+
(x+]) (.\'—1) x+1 (x+]) x—1

23x+2=A(x=1)(x+1)+ B(x=1)+C(x+1)

Prepared By: Prof.T. K. Thange-Mob.- 9763072774 (Department of Science and Humanity) Page 183 of 456



Maratha Vidya Prasarak Samaj’s
Rajarshi Shahu Maharaj Polytechnic, Nashik

Udoji Maratha Boarding Campus, Near KBTCOE, Horizon, Wagh Guruji School, Gangapur Road, Nashik-13.

s Affiliated to MSBTE Mumbai, Approved by AICTE New Delhi, DTE Mumbai & Govt. of Maharashtra, Mumbai.

RSM OLY MSBTE CODE-1002 DTE CODE:- 5247
DEPARTMENT OF SCIENCE AND HUMANITY

ACADEMIC YEAR-2020-2021

Putx =1

. =3+2=B(-1-1)

_1
2

Putx =1

B

n3+2=C(1+1)

==
4

Putx:(},B:%,C:

5
4

.'.2=A(D—l)({)+1)+%(0—1)+§(0+1)2

5
A=——
4
> 1 S
- 3.’6:—2 _ 4 N 2 i 4 4
(x+l)‘(x—l) x+1 (x+1)‘ x—1
4 2x-3 _
) (x+1)(x%2-1) [S 18]
AnSs. 2x-3 2x-3 A B C

Let — =- - — = +- +
r=1j{x+1) (x-1)(x+1) x-1 (x+1}) (x+1
(¢ =1)(x+1) (r-n)(x+1)’ x=1 (341) (x21)

. 2x-3=A(x+1)" +B(x-1)(x+1)+C(x-1)

Putx=1
2(1)-3=4(1+1)
~1=4(4)

1
SA=—
4
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Putx=-1
2(-1)-3=C(-1-1)
-5=C(-2)
5

LC==
2

Putx=10
=3=A4A-B-C

5 X [S-17]

(x+1)(x+2)2

Ans. % A B c
Let o= -+ + 2
(x+1)(x+2) x+1 x+2 (x42)

xl=[x+2jz.~l+{r+1j{x+2}B+[1+1]C
Putx=-1
~1l=(1)4
LA=1
Putx=-2
~4=(-1)C
L C=-4
Putx =20
L0=44+2B+C
~0=4-28B-4
~B=0
x’ 1 0 (—4)

-

- (x+1)({x+2)

X 1 4

[.1'+1}|{.1'+2]: x+1 [x+2]l
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6) x%2-2x+7 [W'13]

(x+1)(x—1)2

Ans.

x2—2x+7 A B C
+ 5

(x+1)(x—1)" x+1 -"_1+(~T_UL
xz_2x+7:(x_”24+(x+lﬂx—lﬁf+-
¥ -2x+7=(x-1) A+ (x+1)(x—1)B+(x+1)C
put x=—1
1+2+7=44
10=44

5

A==
2

put x=1
1-2+7=2C
6=2C
C=3

—
-
_|_
[

p—
r‘":,

put x=0
T=4-B+C

5
B=—+3-7
2

N [5-13]

(x—1)(x+2)2
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Ans. 9 A B C

(x—1)(x+2)

2

+ + >
x—1 x+2 (x+ 2)‘

9=(x+2)" A+(x+2)(x=1)B+(x-1)C
Putx =1

9=94

. A=l

Putx =-2

-3C

L C=-3
Putx=0

9=4A-2B-C

9=4(1)-2B+3

9=7-2B

2B=-2

L B=-1

9 | -1 -3

(x-

8)

Ans.

2

- + + .
D(x+2) x—1 x+2 (x+2)

! [W-12]

(x+2)(x+1)2

1 A B C

. = + e
(x+1) (x+2) x+1 (x+1) (x+2)
cl=(x+1)(x+2) A+ (x+2)B+(x+1)'C
Put x=-1
s 1=0+(-1+2)B+0

sB=1

Prepared By: Prof.T. K. Thange-Mob.- 9763072774 (Department of Science and Humanity) Page 187 of 456



Maratha Vidya Prasarak Samaj’s
Rajarshi Shahu Maharaj Polytechnic, Nashik

Udoji Maratha Boarding Campus, Near KBTCOE, Horizon, Wagh Guruji School, Gangapur Road, Nashik-13.

: Affiliated to MSBTE Mumbai, Approved by AICTE New Delhi, DTE Mumbai & Govt. of Maharashtra, Mumbai.

RSM OLY MSBTE CODE-1002 DTE CODE:- 5247
DEPARTMENT OF SCIENCE AND HUMANITY

ACADEMIC YEAR-2020-2021

Put x=-2
S 1=0+0+(-2+1)°C

C=1
Put x=0
s 1=(1)(2)4+(2)B+(1)’C
S=2A4A+2B+C
lA=-1
1 -1 1 1
a _ = + —+
(x+1) (x+2) x+1 (x+1) (x+2)
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D. NON- REPEATED LINEAR AND IRREDUCIBLE QUADRATIC

FACTORS :-
Examples:-

Que. Resolve into partial fraction

1) x4z 1519 \W-18,W-16,5-14,SQP]

(x+3)(x%+1)
Ans. Y2423 4  Br+C
=
(x+3)(x +1) x+3 x+1
9 : A Bx+C
X+ 23 =(x+3) (2 +1)| —+ ——
( J( )|:.\'+3 .\‘2+1}

S| +23x = (3" +1) 4+ (x+3)(Bx+C)

Put x=-3
(3)+23(-3)=((-3)" +1) 4+0

5 —60=104

Putx=0

~07+23(0)=(0+1) 4+(0+3)(0+C)
~0=4+3C

~0=-6+3C

~.6=3C

~2=C

Putx=1

AP +23(1)=(P+1) 4+(1+3)(B+C)
~.24=24+4B+4C
~.24=2(-6)+4B+4(2)
~.28=4B

~|7=B

x* +23x -6 Tx+2

(.\f+3](x2 +'1_] x+3+ ¥i+l
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2)  _xrax o n\Wo14]

(x—3)(x%2+1)

Ans. ¥+23x A4 | Bx+C
(.v—3](3-2+1) x=3 x+1
A B.T+C}
+

r—3 x’+1

o7 +23x=(v=3)(« +1)[

o |x?+23x=(x" +1) A+(x=3)(Bx+C)

Putx=13
~(3)+23(3)=((3)" +1) 440
S 78=104

P2
]
Putx=10
507 +23(0)=(0° +1) 4+(0-3)(0+C)
n0=4-3C

.'.0=£—3C‘
5

30
B
13
5
Putx=1
~F+23(1)=(F+1)4+(1-3)(B+C)
524=24-2B-2C

224-2(3%) 252 |'XE'1|
5 ) 5

-0

(39 ,(13)
#2B=2 2 J-z|_\?;|—z4

~2=-%8

5

34
~|B=—2

5

: L
. X +Bx 5 L5 g
Cl(x=3)(x*+1) x-3 0 X+l
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3 _Bn_ [51g]

(x—1)(x%2+1)

Ans. 2x+1 4 Bx+C

(x—l)(.*r2 +1) Cx-l ’ ¥ +1
2 2x+1=(x"+1)4+(x—1)(Bx+C)
Putx =1

~2(1)

S3=2

+

1:(12+1)A

He

A=

2 | L

Put x =0.
% 2(0)+1=(0+1)4+(0-1)(B(0)+C)

sL1=4-C
=3¢

2

-

nC=

o | =

Putx=-1
2 2(=1)+1=((-1)"+1) 4+ (-1-1)(B(-1)+C)

S—-1=24+28B-2C

;—1=2(£J+23—2(l}
2 2

s—1=3+2B-1

3
~B=-=

2

-
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4) x%—x+3 _
(x—2)(x2+1) [W 17]

Ans. ¥ —x+3 A Bx+C

(x=2)(x"+1) x-2 e
nx—x+3=(x?+1) 4+ (x—2)(Bx+C)
Putx=2
5=54
A=1
Putx=0
3=4-2C
L C=-1
Putx=1
3=24+(-1)(B+C)
3=2-B+1
~B=0
X —x+3 1 (0)x-1

{x—2](.\'1+]] x—2 " ¥ +1

¥ —x+3 1 1

{x—2](.\'1+]] -2 x’+1

5) x2+36x+6 [8'15]

(x—1)(x2+2)

Ans. x2+36x+6 A Bx+C

(.1‘—1}(x3+2) x—1 x*+2

¥t +36x+6=(x"+2) 4+ (x—1)(Bx+C)

Put x—-1=0 ie.x=1
S +36(1)+6=4(1+2)+0

. 43=34
43

n|==4
3
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Put x=0

2 0+0+6=(0+2)4+(0-1)(0+C)
. 6=24-C

S6-24=—C

.'.6—2(?]=—C

. 68_
neg s
|68
. Tz
Put x=2

. 27+36(2)+6=(2"+2)4+(2-1)(2B+C)
~.82=64+2B+C

.82-64-C=2B

43 68
o082 —6(—)——= 2B
3 3

-C

C

X +36x+6 3 3
" = = +
(x-1)(x*+2) x-1 «x

6 _x*_ [S-17]

(x+1)(x%2+4)

Ans. x? el A4 Bx+C
Let - = + —
{x+1](.‘r'+4] x+1 x +4

Lx +1=(x +4)4d+(x+1)(Bx+C)

Putx=-1

w2=54
2

A =—
5
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NEATSN )
N Y AR
6
—=2B
5
3
. B =—
5
2 3 3
2 — —x-—
] x +1 _ 5 N 5 3
(x+l){x2+4} x+1 x +4
7 3x—2 _
) (x+2)(x2+4) [W 19]
AnS. 3x-2 A +BJ£+C
[;H—"(g' x+2 x +4

n3x=2=(x +4)A+[x+ )(Bx+C)

Putx=-2
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=3(1)-2=((1)" +4) 4+ (1+2)(B(1)+C)

S 1=54+3B+3C
= 5[—1)+SB+3[1}
..3=3B
B=1
Ix-2 -1 x+1

'..(x+2)[x:+4] .r+2+x3+4

8) x2-2x+3 [W'l?]

x3+x

ANS. ¥’ —x+3 4 | Bx+C

(r—2)(r2 +1) x—2 i x+1
X —x+3= (.TE +1).~1+(1‘—2)(Bx+ C')

Putx =2

5=54

A=1

Putx=0

3=4-2C

s C=-1

Put x =1
3=24+(-1)(B+C)
3=2-B+1

SB=0

¥ —x+3 _ 1 +(0)r—1
(x—2)(x2+1) x—2  x+1
X’ —x+3 1 1

(r—2)(r2 +1) x—2 x*+1
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x—2
9 2 [S-18]
Ans. x—2 B x—2
x +1 (x+1)(x2 —x+])
x—2 A Bx+C

(x+1)(x1—x+1) N .T+1+.T1—.\’+1

Sox—2 :A(.T2 —1‘+1)+(Bx+(.“)(x+1)

Putx=-1

—3=34
LA=-1
Putx=0

Putx =1
~1-2=(1)4+2(B+C)
S—=1=A4A+2B+2C
S—1=-1+2B-2
s —1+3=2B
=2B
=1
x—2 —1 x—1

-2

ox)

”(.T+1)(x1—nr+1) .Y+1+.\‘2—.T—|—1
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10 x%+1
) == [W-13]
Ans. x4l x*+1 _ 4, Bx+C

Y+l [x+1](x3 —x+1]) x4l X —x+1

Put x=-1 (-1):+1=A((-1f—(-1]+1) ~2=34 .'.A=1;

Putx=10
1=A+C
3
1=—+C
3

-‘.‘I'=1—E
3

C=
Put 1

(1) +1= A(uf —(1)+1)+(BM+C)(1+1)
1)

1
3
x=

1 [W-15]
Ans. x X

e [x+l](f —x+l]
x A Bx+C
8 = +—
[x+1]{x'—x+1] x+1 x —x+1

.r=(x1—1‘+1)A+(x+1)(Bx+C‘)
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3
Putx=0
O=[1)A+{1]C

Putx =1
.'.1=(1)A+2(B+C)

-1 2
Sl=—+2B+—
3 3

-1 1
— —x+
X 3 3

1
. _ 3
”[J:+l]{x3—x+l] x+1 xP—x+1

1) = [W-12]
Ans. X al
-1 [x—l){x"+x+l}
_ A N Bx+C

x—1 x'+x+1
.r=(x3+x+l]A+(x—1)[Bx+ C)
Putx =1
21=((-1) +1+1)4+0
n1=34 ‘

aa=1
3
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Purx=0
2 0=(07+0+1)4+(0-1)(0+C)
L0=4-C
L0=2-C
3
1
L|C==
3
Putx=-1
n=1=(~141)4+(-1-1)(-B+C)
~.—1=A4+2B-2C
2
f1=242B-2
3 3
|B=-2
3
1 11
X 3,33
3 =t -
-1 x-1 x +x+1

13) 2 \W-18]

(x—1)(x2+x+1)

Ans. x+2 4  Bx+C
Let ﬁ = +—

(x—D(x"+x+1) x-1 x"+x+1

.'.J:+2=A(.r:+x+1}+[Bx+C}[x—1)

Putx =1

S3=34

LA=1

Putx =0

l={1]A+(—1)C

2=(1)(1)=C

LC=-1

Putx=-1

=1+2=(1)4+(-2)(-B+C)
. 1=A4+2B-2C
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~1=1+2B-2(-1)

S1-3=1F8

S.—2=1R

S B=-1

) x+2 _ 1 . —x—1

(x-D(x*+x+1) x-1 x +x+1
x+2 1 x+1

T x=D(x"+x+1) T -1 x4l
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E. IMPROPER FRACTION :-

Examples:-

Que. Resolve into partial fraction

) X [S-19,5-17]

x3+1

Ans. x
3 4
X +ljx
4
X o+ X
-~
1
X X
- ="-_ <
x +1 x +1
x X

x A Bx+ C

(x+l][.r]—x—1) ¥+l x —x+l
x=(.1'] —1‘+1)A—[.\'+1)[BI+C’}

Putx = -1
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1 1 1
-— —X+ —
X
_ 3+ 3 3
(x+1)(x" —-x+1) x+1 x —-x+1
1 1 17
S LA
TRl e i s
X +1 |x+] x —1‘+1|
J

.'.xz_l=[;~;2+1]+le_1
1 _ 1 _ 4 . B
x -1 (x+1)(x-1) x+1 x-1
© 1=A(x-1)+B(x+1)

putx=-1

L 1=4(-1-1)

R

2

Let

putx=1
g 1=B(1+1}

2
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3) x® -
= [S-16]
Ans. X
%=1 )x]
XJ—'X
- +
X
X) X
2 = X472
x =1 x -1
X A B
] x=l TR
x= (x+1)A+(x-1)B
Put x=1
I =2A A= %
Put x=-1
~-1==~2B B = %
1 1
X 2 2
Pog TP oy R AT
4 x3+x
) = [W-17,W-14]
AnNS. ¥ +x 10x
— =X+—
" -9 " —9
10x 10x A B
¥ = = +
=9 (x=3)(x+3) x-3 x+3
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Put x+3=0 je. x=-3

S.=30=0-6F

5=8

10x 5 5

5 = +

¥ =9 x-3 x+3

¥ 4 5 5
=x+ -

¥~ —9 x—3 x+3

0 2= [w-16]

x2

Ans. -
7 Vo3
X —4E|x +x
' —4x
-+
Sx
3
XX Sx

Putx=2 5(2)=(2+2)4
4=-10
4
5
4 s
2
Putx=-2 ~.5(-2)=(-2-2)B
B:—ID
4
.q
B="
2
5 5
5x __2 2
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6 x3+42
) [S-13]
AnSs. X
Y —1)x’+2
r?'—x
- 4+
x+2
Y42 x+2
R =X+
x =1 x =1
) x+2 x+2
Consider, ’C;L = T
x*—1 (x+l)(x—l}
x+2 A B
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(x+1)(x-1) B x+1+ x—1
x+2=(x-1)4+(x+1)B

Putx=-1
1=-24

SoA=—

b2 | =

Putx=1

x+2 -1/2 3/2

(x+1)(x-1) T Al -1

©+2 -1/2 3/2
: =X+ -+

..T'z—l_ ¥x+1 x-1
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N2 [W-15]

x24+2x

ANS. x—-2

x? +2‘TW

v+ 2x7

—2x" +1
—2x7 —4x

dx+1
3, - A~
NE: PR 22
X" +2x x4+ 2x
dx+1 A B

x(x+2) X x+2
SAx+l=(x+2)4+xB
Putx=0

1=24
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8 x3+1
) x2+6x [8-15]
ANs. s 36x+1
- =x—6+—
X+ 6x X+ 6x
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_36x+1 36x+1 A4 B

Uyl i6x .r(x+6)_?+x+6

|36x+1=(x+6)A4A+xB
Put x=10
S 0+1 =[D+6)A +0

1=064
1
—=4
6
Put x+6=0 ie. x=-6
.'.36{—6)+1={]—GB
S.—215=-68
P
. -1J=B
&
1 215
3 -l
1
X+l 5,6
x+0x x x+2
1 215
3 - ==
1
J,:+ =J»;—6+g 6
X+ 0x Y x+2
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TUTORIAL NO.5
PARTIAL FRACTION
Que. Resolve into partial fraction
1 3x—-1 _ _
) (x—4)(2x+1)(x—1) [S 18,W 16]
2) x;j ) [S-18,5-17,W-12,SQP]
an6+1
3) (tan9:-2)(tan9+3) [W-18,5-15,SQP]
4 e+
) 2e2x+7elx+5 [W-14]
5) xj(’;:ll) [S-19,W-18,S-16,S-14]
6) x? -
(x+1)(x+2)? [S 17]

7) ﬁ [S-19,W-18,W-16,5-14,SQP]
8 X2 [S-18]
N [S-19,5-17]
10 x3+1

) x%+6x [8-15]
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TRIGONOMETRIC RATIOS OF ALLIED , COMPOUND ,
MULTIPLE & SUB-MULTIPLE ANGLES.

Position in Question Paper Total Marks-14
Q.1. ¢) 2-Marks.
Q.3. a) 4-Marks.
Q.4. c¢) 4-Marks.
Q.4. e) 4-Marks.

TRIGONOMETRIC RATIOS OF ALLIED & COMPOUND ANGLES

Allied Angles :- [S-18,S-13]

If the sum or difference of two angles is either 0 or is an integral multiple of

T

~i.e90”  Formsof Allied Angles:- 6, g+ 0, g-e, g+ 9, % +0..
Compound Angles:- [W-16,5-15,SQP]

If the sum or difference of two or more angles are generally called compound
angles & respective angles are called Constituent angles.
Forms of Compound Angles:-

A+B, A—-B, A+B+(C, A-B+(C, A+B-C, A—-B-C.
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Que.

1)

AnS.

2)

AnS.

3)

AnS.

4)

AnS.

5)

AnS.

6)

Ans.

DEPARTMENT OF SCIENCE AND HUMANITY
ACADEMIC YEAR-2020-2021

Examples:-

Write the formulae for

sin(A + B) [S-14]

sin(A + B) = sinA.cosB + cosA.sinB
sin(A — B)

sin(A — B) = sinA.cosB — cosA.sinB
cos(A + B)

cos(A + B) = cosA.cosB — sinA.sinB
cos(A—B) [S-14]

cos(A — B) = cosA.cosB + sinA.sinB

tan(A + B)
tan(A + B) = tanA + tanB
an " 1 — tanA.tanB
tan(A — B)
tanA — tanB
tan(A — B) =

1 + tanA.tanB
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Que. Without using calculator find the value of
1) sin 15° [W-18]

Ans. siu(lio)
=sm(45“ —300)
—sin45" c0s30° — cos45° sin 30°
(F15 HE
22 2\ 2
Aol
22

2) cos 15°

or 0.2588

Ans.  cos15° = cos(45° — 309)

= c0s45%c0s30° + sin45%sin30°

1 V3, 1 1
BECREINAR
V3+1
V2.2
3) sin 75° [S-19,W-15]

ANS. 5in75° =sin (45° + 300)
=sin45° c0s 30° + cos 45” sin 30°
1311
RCERRF)
R
22
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4) cos 75° [S-17]

ANs.  cos(75)° = cos(30° +45°%)

=c0s30°. cos45® —sin30".sin 45°

o
EN AN
= 3_
22
5) tan 75° [W-12]
Ans.  tan(75°) = tan(30°+45°)
B tan (30°)+ tan (45°)
1—tan(30°)tan (45°)
1
—=+1
B
1
1——-1
Jg
1+
-1
6)  sin105° [W-17]
Ans. 5"111(:1050)
=sin(60° +45"}

—sin 60° cos 45° + cos 60° sin 45°
J‘ 1 1

= @ OR 0.9659

22
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7) cos 105° [S-19]

Ans.  cos(105°)=cos(60° +45°)
=c0s 60° cos 45° —sin 60° sin 45°
@)@
L2 2) 2 )2
R
- N

or —02588

8) tan 105°

Ans.  tan 105° = tan( 60° + 45°)

__ tan 60°+tan4s®
1—tan 60°.tan45°

V341
T 1-y31

_ V3+1
=15

9) sin? 120°

Ans.  sin?120° = (sin1209)2
= [sin(60° + 60°)]?
= [sin 60°.cos60° + c0s60°. sin60°]?
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10)  gin(=330°) [S-14,SQP]

Ans. sin(—330°) = —sin330°
= —sin(360°-30°)
=—sin(—30°)
=sin(30°)
=% or 0.5

11)  sin(-765%) [W-19,W-16,SQP]

ANS.  oin (—?650 ) — —sin 765"

8x£+45”]
2 ,

= —sin (8 % 90° +45° ) or —sin
= —sin 45°

—i or —0.7071

NG

12)  cos(—390°)

Ans.  cos(—390°) = cos(390°)
= cos(360° + 30°)
= c0s30°

V3

2

13)  cos(36602) [W-15]

N

ANS. ¢05(3660) = cos(3600+60)
=c0s(40x90+60)

Prepared By: Prof.T. K. Thange-Mob.- 9763072774 (Department of Science and Humanity) Page 214 of 456



Maratha Vidya Prasarak Samaj’s
Rajarshi Shahu Maharaj Polytechnic, Nashik

Udoji Maratha Boarding Campus, Near KBTCOE, Horizon, Wagh Guruji School, Gangapur Road, Nashik-13.
Affiliated to MSBTE Mumbai, Approved by AICTE New Delhi, DTE Mumbai & Govt. of Maharashtra, Mumbai.

RSM OLY MSBTE CODE-1002 DTE CODE:- 5247
DEPARTMENT OF SCIENCE AND HUMANITY
ACADEMIC YEAR-2020-2021

=cos(60)
1
2
14)  sec(3660°) [S-18]
Ans.
sec (36600) = sec(40 x 907 + 6()0)
=sec 60’
=2
15) 5m
cosec —
6
Ans. m
cosec? = cosec150
= cosec(180 — 30)
= cosec(180 — 30)
= cosec30
=2
16) ne
tan 2
T
ANS. tanZ =tan(45) =1
17) sec 3—n
2
Ans.

31
sec—- = sec(270) = oo
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18) cos7—1T
2
7

ANS. 00571T = cos(630) =0

19 sinZ [W-l7]
12

Ans,

sin(%} = sin(li“) = si11(45° —300)

=sin45° c0s30° —cos 45 sin 30°

NER|
2 2
-1

Mll—'

2 65 -

eV

20) 191t
COtT

191t
ADS. cotT = cot(570)

= cot(540 + 30)
= cot(30)
-3
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Que.  Without using calculator find the value of
1) sin(229).cos(38°%) + cos(22°).sin(38°)
Ans.  sin(22%).cos(38°) + cos(22°).sin(38°)

= sin(22 + 38)
= sin(60)

2) 5 11 N Sn. 00w
sin( B ). cos( 12) cos( B ). sin( 12)

Ans. b5 m N Sm. 0w
sin( B ). cos( 12) cos( 7 ).sin( 12)

. 51‘[+T[
=sin(Z+75)

o 6T
= sin( 12)

s
= sin(E)

=1
3) sin?60 + tan?45 — cosec?30 [S-16]

Ans.  sin?60 + tan?45 — cosec?30

= (sin60)? + (tan45)? — (cosec30)?
=D+ 1) - (202

=211-4
4

_ -9

Prepared By: Prof.T. K. Thange-Mob.- 9763072774 (Department of Science and Humanity) Page 217 of 456



Maratha Vidya Prasarak Samaj’s
Rajarshi Shahu Maharaj Polytechnic, Nashik

Udoji Maratha Boarding Campus, Near KBTCOE, Horizon, Wagh Guruji School, Gangapur Road, Nashik-13.
Affiliated to MSBTE Mumbai, Approved by AICTE New Delhi, DTE Mumbai & Govt. of Maharashtra, Mumbai.

y
RSM POLY MSBTE CODE-1002 DTE CODE:- 5247
DEPARTMENT OF SCIENCE AND HUMANITY

ACADEMIC YEAR-2020-2021

4)  tan(585°).cot(—495%) — cot(405°). tan(—495°) [W-16]

Ans,  tan(585°)= tan(6x90° +45°)

= tan 45°
=1

cot (—495%) = —cot (495°)
=—cot(5x90° +45°)
= tan 45°
=1

cot (405°) = cot (4x90° +45°)
=cot 45°
=1

tan (—495%) = —tan (495°)

= —tan(5x90° + 45°)

=cot 45°
=1

tan (585°). cot(—495°)—cot (405°). tan(—495°)

=(1)(1)-(1)(1)

=0
5) sin(150°%) + cos(300%) — tan(315%)+sec?(360°) [S-15]

ANS- in (150°) = sin (90° +60°)

= cos 60°

1
T2
cos(300°)=cos(270°+30°)
= cos(3x90°4+30°)
=sin 30°

1
2
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tan (315°) = tan (270°+45°)
= tan (3x90°+45°)
=—cot45°
——1
sec” (360°) =sec’(0°) =1
~.sin(150°)—tan (315°) +cos(300°) +sec” (360°)

. |
:—+'1+l+'1
2 2
=3
6) sin(150°) + cos(300°) — tan(315%)+sec?(3660°) [W-17,S-17]
AN, in(150°) = sin (290 ~30) = sin 30 = =
1
0y _ _ — —
cos(S{}{} }—c05{4:<9{} 6{]) cos 60 5

tan(315”) = tan (4x90—45) = —tan 45 = -1

sec? (3660° ) = sec(3660° )T —[sec(40x90+60) | =[sec(60)] =[2] =4

~.sin (150" )+ cos (300°) — tan (315° )+ sec? (3660° )

) sin(510°).cos(570%) + sin(—330°).cos(—390°) [S-18]
ANS: in(~330°) =—sin(330°)

=—sin[4:<9{:r“ —3ﬂ°]=—(—sinm°]=

b | =

Prepared By: Prof.T. K. Thange-Mob.- 9763072774 (Department of Science and Humanity) Page 219 of 456



Maratha Vidya Prasarak Samaj’s
Rajarshi Shahu Maharaj Polytechnic, Nashik

Udoji Maratha Boarding Campus, Near KBTCOE, Horizon, Wagh Guruji School, Gangapur Road, Nashik-13.
Affiliated to MSBTE Mumbai, Approved by AICTE New Delhi, DTE Mumbai & Govt. of Maharashtra, Mumbai.

RSM OLY MSBTE CODE-1002 DTE CODE:- 5247
DEPARTMENT OF SCIENCE AND HUMANITY
ACADEMIC YEAR-2020-2021

cos570% = coa(ﬁxg{]u +30° )

£

q

c0s570" = —cos 30" =—

sin(—330° ) =—sin(330°)

=—5i11[4:-<9{}ﬂ —m“]:—(—:_.inm"']:

b | =

cos(—SQ{]ﬂ } = c0s300°

= cos(-’lxgﬂu + 5{]ﬂ}=c053t]u = £

-

c0s570%in510% +sin [—3 30° )cos [—390” ]

:{_é

-

=0

8) sin( 420).co0s(390) + cos(—300).sin(330) [W-18]

Ans. sin 420 - c0s390" + cos 300" - sin 330°
=sin(360° +60%) -cos(360° +30") + cos(360° —60%) sin(360° — 30%)

=sin 60° - cos 30% + cos 60° - (—sin 30%)

9 + cos?270 [W-14]

. 3
+ 3sin%*120 — cosec?30 —
3tan230 4cot2120
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Ans.

2

tan” 30°= [

1
3

v

A

sinl20°= si11(90°+30°) =co0s30°= %

~.sin’120°= i
cosec3N®=2

~.cosec 30°=4

cot120°=cot(90°+30°)
=—tan 30°

-

seott120°=

Ll |

cos 270°=cos [3 ><9'D°+D)
=sin ()
=0
c.c0s”270°=0
But given that
3l 30° ta; 00 +3sin’ 12D°—c059€33{}°——4 o2 120° +c
4

33)

+3['é'\‘—4— "’31 ‘ +0
[ _1[ 1
3)

\
.
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1) Prove that: cos( 510).cos(330) + sin(390).cos(120) = -1 [W-12]

ANS.  cos(510°) = cos(6x90°—30°)

= —cos30°
= —% or —0.866

cos(330°) = cos(4x90°-30°)
=cos30°

3

T n
sin(390°)=sin(4x=90°+30°)
=3in 30°

cos(120%) =cos(90°+30°)
=—sin 30°

cos(510%)cos(330°)+sin (390°)cos (1207)
TN
& £j’r|_j;||k‘§_.|
2) Prove that: sin (420).cos(390) + cos(—300).sin(—330) =1
[S-19,S-16]

AnS. sin420" =sin (90" x4+ 60"
= 5in 60° =§

c0s390° = cos (90° x4+30°)

B

—cos30° =X
cOs 7

cos(—300° ) = cos(300° )
=cos(90° x3+30°)

=sin 30 =l
2
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sin(—330° ) = —sin(330°)
— —sin(90° <3+ 60°)

|
0
=—|—cos60 }=3

5in420° cos 390° +cos(—300° )sin(-330° )

L1(3)3)
2 J'2/\2)

=1

3 Evaluater — %) [W-15]

0s(—2409)—2sin(9309)

AnSs.

sec” 135" sec” 135"
cm[—24ﬂn) 7'5111(9 ] cm[u{]n)—_ain(%{]n)
sec” (9'1]'3 ]
~ c0s(2x90° +60°) - 2sin (10x90° +30°)
~ cosec” ( ]
_—coa[ﬁﬂa]—-am(ﬂﬂ }
2 2
—l+2l —l+1
2 2 2
=4
4 . .. c0s?(180-8) ., cos?(270+8) _
) Simplify: sin(—0) i sin(180+0) [W 19’SQP]

Ans. cos’ (180° —8) =(—cos @) =cos’ &
cos’ (270° +6) =sin’ 0
sin(—60) =—sin@
sin (180 +6) =—sin &
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' 0552(180"]—9) cosz(ZTOU +8]

sin(-6) B sin (180 +86)

vl . 2
cos 6 sin @
= +

—sinfd —sind

cos® @ +sin’ @

—sin @
B 1
—sin &
=—cosect
tan66%+tan69°
5) Evaluate: o
1-tan669.tan69°
ADS. 66° + tan 69°
tan +tan
: = tan (66°+69°)
1 —tan 66° tan 69°
=tan135°
= tan (90°+45°)
=—cot45°
=-—1
tan32°%+tangg’
6) Evaluate anes v am
1-tan329.tan88°
ANS. tan32%+tangg’

1—tan320.tan88°
= tan (32" +88")

o
=tanl20

tan(go“' + 30“)
— cotSOU

-
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7) Evaluate; —on8s’ tanio [S-13]

1+tan859%.tan10°

Ans. tan83° — tan40"
1+tan85° tan40°

— tan (85° _ 40“)
— tan 45°
=1

8) Prove that:  cosec?6 — cos?6.cosec?0 =1  [W-13]

Ans. LH.S.=cosec’@—cos’ Bcosec’d
=Cos e?ifzﬁ'(fl—cas2 6’]

a . )
=cosec @sin 6

1 .
=———sm" ¢
sm- &
=]1=R_H.S.
9) Prove that: L 41— 2cosec?A [S-17]
1-COSA  1+COSA
AnNS. 1 1
+

1—cos 4 l+cos 4

B (1+cosd)+(l—-cos A4)

(1-cosA)l+cosd)

l+cosd+1—-—cos 4

2 2
1" —cos™ 4
2
- . 2
sin A4
= 2cosec A
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10) Show that:  sina . cos(B—a) + cosa. sin(f —a) = sinf

ol

Ans. LHS. = sina-cos (B —a) + cosa - sin (B— a)
= sin{a+ (B—a)} usingsin {A + B} formula
= sinf |

— RHS.

11) Prove that:

+B) —cos(%+A).sin(E

sin (% + A) .COS (E 2 + B) = sin(A—B)

4

e

Ans. Sin(E+A)_COS(E+B) —co ( + )sm(%+3) —Sm(4+A)—(%+B)]

sin(E+A).cos(z+ )—c ( +A) sm(n+B) = Sm4+A—%—B]

o

sin(%+A).cos(%+B) —cos(%+A).sin(Z+B) = sin[A — B]

12)  provethat: sin (6 + %) - sin (6 — %) = cos® [W-15W-12]

sin(8+ } 5111[ 9——}

) T . T T T
:{51116c05—+c056511lg} (smﬁ?cosg—cos@smg

LT
= 20056’51113

:2{*056'-l
2

=Ccosé
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13) Prove that: sin (g + 0) = cosf

Ans.

+
)

@
2
TSENYERYIE
+
(W)
N—" N—— N——— N———

. 7T 7T .
= SmE. cosf + cosE.SmQ

= 1.cos0 + 0.sin6

a.
S

%]

.

S
AN N N

14) Prove that:  tan( % — 0) = 1-tand [W'18,W'14]

1+tan@

OR

cosf—sinf
cosO+sinb

Prove that:  tan(45— 0) =

OR

cosf—sinf

Prove that:  tan(; — 6) = ————

Ans. tan= — tand

s
tan(—— 0) =
(4 ) 1+tan%.tan0

1-tan@
1+1.tan@

1-tan@
1+tan@

sinf
1_0059
sinf
1-I_cose

cosf—sinf

— cos6
cosB+sinf

cos6

cos@—sinf
cos@+sinf
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15)  Provethat: tan(Z— A) = <arsnd
4 COSA—sinA

AnNS. (71' J
fan| —+ A4
._1_

T
ra11:+ tan 4

T
l-tan—tan 4
4

_1+MHA
| —tan 4
sin 4
1+
_ cos 4
sin 4
1—
cos A4
_ cos A+sin 4

cos 4—sin 4

16) Prove that: tan G + A) .tan G — A) =1

Ans. n
LHS. = tn (z * A) tan GE- - A) |

T
tan%+tanA | tany —tan A )

' T
l—tan%-tanA . .1+tanz-tanA)

1 +tan A 1—tanA) T
- (l—l-tan (1+1-tanA k=1

_ 1+tanA) (l—tanA)
~ U-tan A 4 1 + tan A

= R.H.S.
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17) If tanA =% , tanB =§ find tan(A + B) [W-18,S-16]

AnS. tan 4 +tan B

l-tan Atan B

tan(A4+B)=

18 _3 —— _=I -
) Iftanx—6 & tany = — , prove that x+y=7 [W14]

AnS.

tanx=—. tan vy =—

>
6

199 1fa+B= = Showthat (1+tand)(1+tanB) =2  [S-19,S-16]

Ans. A= --B  Takingtan on both side

T
(1 + tanA)(1 + tanB) = [1 +tan (Z — B)] .[1 + tanB]
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tan"—tanB
= 4—11] .[1 + tanB]
1+tanz.tanB
= |1+ =22 1+ tanB)
| 1+1.tanB
=1+ 1_“””9] .[1 + tanB]
i 1+tanB
_ 1+tanB+1—tanB].[1 n tanB]
i 1+tanB
=141

=2
20) Iftan(A+B) = 3, tan(A—B) = 5 find tan2A.

Ans. 24=A+A
2A=A+A+B—-B
24=(A+B)+ (4—-B)
Taking tan on both side
tan(2A) = tan[(A+ B) + (A — B)]
tan[(A + B) + tan(A — B)]

tan(24) = 37— tan[(A + B).tan(A — B)]
3+5
tan(24) = 1-3¢%
8
tan(24) = 12
—4
tan(24) = —

21) Given that tan(x +y) = % ,tan(x —y) = % prove that tan 2x = %

[S-18,W-17]
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Ans. 2x=x+y+x—y
tan 2x = tan(x+y+x—y)
_ tan(x+y)+tan(x—y)
1 —tan(x+ y)tan(x—y)
3 8
__I__
4 15

-338
415

:E
36

22)  Giventhat tan(A+B) => , tan(A—B) = g find

i) tan24 [S-16] ity tan2B  [S-19]
Ans. Q)

Let A+ B=x.A-B=y
x+y=A+B+A4A-B=24

cotan(x+ y)=tan24

tan ¥ + tan ¥

wtan 24 =
l - tan x-tan y

i 77
_+_
4 36

i 77

1— —x —

4 36

416
= =-4.7816
87
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ii)

tan 2B = tan [(4 +B)—(A—B)]
_ tan(A+ B)—tan(4-B)
1+ran(A+B)rau(,—i—B)

3.
__4 36

3 77
l+—x—

4 36
15

23) Given that tan(x +y) = % , tan(x —y) = % find

iy tan2x [W-16] ii) tan2y [W-16]

AnNS.

(7)tan2x = tan[(x+ y)+(x —_1')]
tan (x+y)+tan(x—y)

I—tan (x+y)tan(x—y)

(ii)tan2y = tan [(x+ v)—(x- 1)]
_ tan(x+y)—tan(x—y)

 l+tan(x+y)tan(x—y)
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o) | b

1

+

o | =
®

| =

1
-
24) In any AABC show that tand + tanB + tanC = tanA.tanB.tanC

[S-19,S-18,W-14]

Ans. We have, A+B+C=180° or =«
S A+B=180°-C
. tan(A4+ B)=tan(180°—C)

tan 4 +tan B ‘
=—tan C

l—tan Atan B
StanA+tan B=—tanC [l —tan 4 tan B]

StanA+tan B=—tanC+tan Atan Btan C
SLtanA+tan B+ tanC=tan Atan S tan C

25)  Showthat: tan70° — tan50° — tan20° = tan70°.tan50°.tan20°
[S-19,S-18]

Ans. consider tan70° = tan (500 +20° )

tan 50° + tan 20°
1—tan 50° tan 20°
tan 70° (1 —tan 50% tan 20° ) — tan 50" + tan 20°

tan 70° =

tan 70° — tan 70°. tan 50°.tan 20° = tan 50° + tan 20°

tan 70° — tan 50° — tan 20° = tan 70° tan 50°. tan 20°
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27)

AnS.

28)

AnNS.
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Show that: tan3A — tan24 — tand = tan3A.tan2A.tand

A=2A+A
tan3A = tan (2A+A)

tan2A + t
tan3A = i
1~—tan2A-tanA

tan3A (1 —tan2A - tanA) = tan2A + tanA
tan3A - tan3A- tan2A- tan A = tan2A + tan A

tan3A - tan2A - tan A = tan3A- tan2A- tan A

Prove that: cos(A4 + B).cos(A — B) = cos?A — sin®B

cos(A + B).cos(A — B) = [cosA.cosB — sinA.sinB]. [cosA.cosB + sinA. sinB]
cos(A + B).cos(A — B) = [cosA.cosB]? — [sinA. sinB]?

cos(A + B).cos(A — B) = cos?A.cos?B — sin?A. sin’B

cos(A + B).cos(A — B) = cos?A.(1 — sin’B) — (1 — cos?A).sin*B

cos(A + B).cos(A — B) = cos?A. —cos?Asin®B — (sin’B — sin*Bcos?A)
cos(A + B).cos(A — B) = cos?A. —cos?Asin?B — sin®B + sin?Bcos?A

cos(A + B).cos(A — B) = cos?A — sin®B

Prove that: sin(A + B).Sin(A— B) = sin?A—sin*B  [W-17,S-14]
= cos?B—cos?A [S-18]

sin (A4 + B)sin(4—-B)

= (sin 4 cos B +cos Asin B)(sin A4 cos B—cos 4sin B)
=sin” 4cos’ B—cos” 4sin’ B

= sin’ .ﬁl(l—sin2 B)—(l—snf A)siJf B

—sin® 4—sin’ 4sin’ B—sin’ B+sin’ 4sin’ B

=sin’ 4—sin’ B
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LHS=sin(A+B).sin(4-B)
= (sin A4.cos B+cos 4.sin B)(sin A.cos B—cos 4.sin B)
=(sin A.cos B}z —(cos A. 5.1'11}5?}2
= sin’A cos’ B—cos” 4sin” B

LI-IE-}=(1—-:DS1 :1)-:051ﬁ—msJ A[l—rx‘rs2 B]
=cos’ B—cos” B.cos’ A—cos’ A+cos” B.cos” 4
=cos’ B—cos” A
=RHS

29)  If sin = 1—3 where 6 lies in 11"¢ quadrant find the value of tan® [W-13]

AnS.

cos@=+1—sin" @

17,
_ |64
289

cosﬂzﬁ . @ 15 1in II quadrant

mgzsinéi

cost
_15/17
- -8/17
13

-8

30) If A & B both are obtuse angles & sinA = % , 0SB = _?4. Evaluate
i) sin(A+B) [S-18,5-13] ii) cos(A+B)

iii) tan(4 + B) iv) Quadrant of angle A+ B [S-15]
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Ans. i)
. . 5
Given simd=— cos B= —i
13 5
5 13 3 5
[ A B
12 4
12 .
S.cosd=— smBZE

.. A and B are obtuse

-12 . 3
t:c:<uf1=L . smB=—
13 5
~osin{A+ B)=sin A.cosB+cos A.sm B
5 -4 123
=_._+ —
13 5 13 5
—56
65

ii)

cos(A + B) = cosA.cosB — sinA.sinB
cos(A+ B) = %%4—1—532

cos(A + B) =%458—2—§

cos(A+ B) = _6—653
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iii)
sin(A + B)
tan(A+ B) =———
an( ) cos(A + B)
=56
tan(A+ B) = _%
65
tan(A+ B) = o6
an =3
iv)
si1:u1=i azc:ﬁﬁ.ﬁi':—i
13 5
13 5
5 3
A B
12 4

As A and B are abtuse angles. cos 4 is negative and sin B is positive.

S.cosA=——
13

. 3
smB=—

C.cos (A + B) =cosAcosB—sin Asin B

B O B o (#

13 ( 5) 13 5 )
33

P o [*
65 (*)

As A and B are abtuse angles. 180°< 4+ B < 360°.
In T quadrant, cos is -ve.

.. A+ B 1s in IV quadrant.
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31) If A & B both are obtuse angles & sinA = 11—5 , cosB = _?4. Evaluate

iy sin(A+B) [SQP] ii) cos(A+B) [W-19]
Ans. i)
smzi:E c053=_—4

cos’ A=1—sin" 4

(oY
BEE)

144 25
T 169 169

J
cosd=1+"—

13
5 : 3
cosd= T (£A is obtuse angle )

sin" B=1-cos” B

| ZB 1s obtuse angle:]

sin(A + B) = sinA.cosB + cosA. sinB

ey 124 53

sin(A + )—13.5+13.5

n(A+B) = 24 2

St ~ 65 ' 65
—63

m(A+B) = ——

sin(A + B) oc
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ii)

~cos({A+B)=cosA.cos B—sin A sin B
(5 [ 4) (12 (3
(22
\ 13 I, \].3 t~5

16

65
32) _ = 1 _ 20 i rd nd
If cosA = . & sinB = ” where A & Barein III"* & II™*quadrant

respectively find tan(4 + B) [S-15]

AnNS. 3 . 20

cosA=— smB=—
29

5 29
4 20

As A is the third quadrant, tan A is positive and B is in the

second quadrant, tan B is negative.
4 20
stand=— and tanB=-—
3 21
tan A+ tan B
l-tan Atan B

4 20

24 0.168
=—— or : ———""
143 [ )

tau(A +B)=

33) f tanA=§ L 0<A<Z, &tanB =, m<B <= find sin(A+B)
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[W-16]

AnNS. J10

tsuuf=l . 1
3

3

T 1
O0<A<— (A liesin first quadrant) sind=——. cosd=
2 ( d ) Jf10

&Iw
(=]

1
tanB=— .
4

37 -1 4
7 < B<— (B lies in third quadrant) sinB=-—, cosB=——

sin{A+B) =sin Acos B+cosAsinB

|l &=
———_ or —0.5369

V170

34)  If sina= I—: , cosp = ;—; and a & B lies in third quadrant find
sin(a—p) [W-13]

Ans. ~sin(a—pB)=sinacos f—cosasinf = ———————— (1)

cosd = '\’]—Siﬂg a

G

13

=

169

_ [169-25
69

1
-12 .
cosd = H o lies i 1T quadrant
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35)

AnS.

.+ 0 lies 1 [T quadrant

e GIEHEIE)

325

If sina=% , cosp = %, g<a<n and 0<,8<gfind cos(a+ B)

SO =—— a5 —=a <’

. 4
Csin f=+—
A 5

; 4 T
Lsmf=— asl< f<—
B 5 g 3

cos(a+ f)=cosacosf —sinasinf= (L3 -—J—{—-

=£
65
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TRIGONOMETRIC RATIOS OF MULTIPLE & SUB-MULTIPLE ANGLES

1)

AnSs.

2)

Ans.

3)

AnSs.

Multiple Angles:- If A is an angle then the angles 2A,3A,4A... are called
multiple angles.
Sub-multiple Angles:- If A is an angle then the angles A/2 , A/3, A/4 ... are

called sub-multiple angles.

Examples:-
If sinA=04 find sin34 [W-14]
sin3.4 = 3sin .4 —4sin’ 4

=3(0.4)-4(0.4)
=0.944

If sinA=- find sin34 [W-17,5-17,S-14]

sin34=23sin.4—4sin° 4
. o3
1 (1)
=313 )43
=1

If cosa =04 find cos3a [W-13]

cos34=4cos’ 4—3cos A4
=4(0.4)’ —3(0.4)
=0.256-1.2
—_0.944

Prepared By: Prof.T. K. Thange-Mob.- 9763072774 (Department of Science and Humanity) Page 242 of 456



Maratha Vidya Prasarak Samaj’s
Rajarshi Shahu Maharaj Polytechnic, Nashik

Udoji Maratha Boarding Campus, Near KBTCOE, Horizon, Wagh Guruji School, Gangapur Road, Nashik-13.
Affiliated to MSBTE Mumbai, Approved by AICTE New Delhi, DTE Mumbai & Govt. of Maharashtra, Mumbai.

:
RSM POLY MSBTE CODE-1002 DTE CODE:- 5247
DEPARTMENT OF SCIENCE AND HUMANITY
ACADEMIC YEAR-2020-2021
4 4_1 &
) If tan =7 find

i) sinA [W-17,5-17,W-16] ii) cosA [SQP]

, 3
.= =tan™ {LJ
3
A_ 30°
2
L A=060°

|4

- sin 4 =sin (f)(]”) =

ii)
cosA = cos60° = %

5) If tan%z% find 2sind +3cosA [S-18]

ANS. 2sinf+3cos @

2tang l—tanZE
—2 2{9 +3 é
1+ tan®> — 1+ tan® —
2 2

S

2

2| o2

2

= 2 +3 2 2
14{—} 1+[:]

.J .

=3
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6) If A=30° Verify that

— 2
i) sin2A = 2sinA.cosA [W-17]  ii) cos24 = Lizzzi [W-17]
AnS. I)LH.S =sin24
=5in 2(30°)

— sin 60°

RH.S =2smn Acos A

. 0 0
=2sm30" cos30

{212

cosin24=2smn Acos 4

if)L.H.S.=cos 24 =cos2(30°)

= c0s60°

1—tan® 4
1+tan® 4
1= tan” 30°
~ 1+tan’30°

RHS =
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7) Prove that: 8cos? g - 6cosg =1
ANS. | H.S. = 8cos® = — 6cos—
9 9
= 2[4cos? % _3cos E]
9 9
T
= 2[cos3 6]
i
= 2[cos 5]
1
=2[5]
= R.H.S.

8) Prove that: 1+ tan @ tan20 = sec2d [W-19,W-18,S-15]

Ans. sind  sin24
l+tanA-tan 24 =1+ x

cosAd cos2A
cosAcos2A+sin Asin2.4

cos Acos 24
cos(4-24)
cosAcos2A

cos(—4)
cos Acos2 A
cos A
cos Acos2A
=seclA

9) e 1-tan260tan® _ cos36 [S'l7,W'13]

1+tan20tand  cos@

Ans. —tz :
JHS — 1—tan2 @ tan &
l+tan 28 tan &
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sin28 sin &
__ cosl@cosd
sin28 sin &

+

cos 26 cos &

cos2f8cos@ —sin28sin @

~ c0s20cos@—sin 20sin @
_cos (26' +6)

cos(26-6)
_ cos3d

cosd

=RH.S.

cotA—cot2A _ sinA

10)  Prove that: = =
cotA+cot2A sin3A

cotA—cot2A
cotA+cot2A

Ans. | HS =

CcoSA cos2A
__ SinA_sin2A
COSA  c0s2A
sinA  sin2A

C0SA.SinN2A—c0s2A.sinA

SinA.sin2A
CO0SA.Sin2A+c0s2A.sinA

SinA.sin2A
sinA
sin3A
=R.H.S.

11) Prove that:

1+cos26

ANS. sin26
LHS=——
1+ cos26

_ 2sinfcos0
"~ 2cos20
sin6

cosf

= tan6

=R.H.S.
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12)  provethat: =" — tqné
1+cos@ 2
Ans. sin6
LHS=——
1+ cosf
ZSiTlQCOSQ
_ 2 2
2c0s? g
2
. 6
sin—
_ 2
0
coS —
2
= an2
= R.H.S.
13)  provethat: 2029 _ 4429 [W-18,S-18,S-15,S-13,W-12]
1+c0s260+cos40
Ans. sin46 +sm26 sin2(26)+sin 20
14+c0s26 +cos46 I+cos2(28)+cos28
~ 2sm260cos28+sm26
2cos” 20+ cos 26
_ sin26(2cos26+1)
 cos 20(2cos26+1)
_ sin26
cos 26
= tan 26

14)  provethat: 220229 _ o [W-17]

sin@ cosf
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Ans. sin 219_cos 26

Consider

s é cos@
_ sin26.cos @ —cos26.sm 0

sin .cos &
_sin(20-6)
" sin6.cos@
_ sin(6)
" sinf.cos@
1
 cos@

=secd

15)  provethat; Sm30_cos36 _ 5

sin@ cos6
ARS. sin360 cos36 sin36.cosf—cos36.sinf
sin6 N cos6 - sinf.cos0O
sin(36-6)
= sinf.cos0O
sin(260)
= sinf.cosO

2sin6@.cosb
sinf.cosf

=2

in90 90
16)  provethat: 2129 _ <09 _ 5
sin36 cos36

ANS. sin96 c0s96 __ sin96.cos360—c0s96.sin36

sin30  cos30 sin36.cos30
sin(96-386)
sin36.cos360
sin(60)
sin36.cos30
sin2(360)
sin36.cos30
sin(30) cos(360)

sin36.cos360

=2
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17)  provethat: 2524239 _ 400520 [S-19,W-14,SQP]

cosO sinf

Ans. cos3d sin3d B sin@cos3@ +cos@sin 3@

cosé * sin@ cosfsin

_ sin(6+36)

~ cos@sind

_ sin4d

 cos@sind
sin2(26)

 cos@sind

_ 2sm26cos26

~ cos@sind

_ 2-2sinéfcosf-cos28

- cosdsind

=4cos26

18)  provethat: —In2A*co?d _ 44 [SQP]

1+sin2A—cos2A

ANS 1+sin2A+cos2A _ 14+co0s2A+sin2A
1+sin2A—cos2A 1—co0s2A+sin2A
__ 2cos?A+sin2A
2sin2A+sin2A

2c0S%2A+2sinA.cosA
25in2A+2sinA.cosA

__ 2c0sA(cosA+sinA)
o 25inA(sinA+cosA)
cosA

" sinA

= cotA
1+sinf—cosO 0

19)  provethat: 9% _ tgnZ  [S-19]

1+sinf+cosO 2
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AnNS. l1+sinf@—cosé
1+sin@+cosé
_1-cos@+sinf

l+cos@+sind

., 0 .
2smm° —+2sin—xcos—
2 2 2

)

, 60 .
2c08 —+ 25N —xCOo8s—
2 2 2

-

.8 . 8 e
28— SIn—+Cos—
2 2 2

9[ .8 9]
20055 SIN—+ COS —

2 2
[6]
=tan| —
2

20)  provethat:  sinA.sin(60° — A).sin(60° + A) =24 [W-18,W-12]

4

Ans., . _ o L .
sin Asin(60— 4 )sin(60+ A4) =sin 4(sin” 60 —sin” A4)

(3,00
=51t1A[ Z_—sin” A4 ]
\ A
1 . -
=—sm.d| 3—4dsm” 4
4-3111 [ sin ]
=l[35ﬁ1A—45ﬁ13AJ
4

1 .
=—sm3iAd
4

coS3A

21)  Pprovethat: cosA.cos(60° — A).cos(60° + A) = "

Ans. L.H.S.= cosA.cos(60° — A).cos(60° + A)

= cosA. [cos 60°. cosA + sin60°. sinA] . [cos60°. cosA — sin60°. sinA]

1 V3 1 V3

= cosA. [E' cosA + T.SinA] : [E' coSA — 7.sinA]
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1 3 .
= cosA.{ [E' cosA)* — [7.smA]2}

= cosA . ZA > in’A
= cos .[4.cos 7 5in ]

= cosA.Z [cos?A — 3sin?A]
1

= cosA.Z [cos?A — 3(1 — cos?A)]
1

= cosA.Z [cos?A — 3 + 3cos?A]
1

= cosA.Z [4cos?A — 3]

[4cos3A — 3cosA]

cos3A

el Bl

= R.H.S.
22)  Provethat: tanA.tan(60° — A).tan(60° + A) = tan34

[W-19,S-17,W-15]

ANSs.  tanA tan (-‘500 — A) tan(ﬁi}o + A)

" tan60° —tan 4 ) tan60° +tan 4
= tan A4

. 1+tan60° tan 4 /| 1—tan 60° tan 4

’ -\E—tauA ]l \EHBHA 1

L 1+\/§ta11A. l—ﬁtauA_,

A

= tan A4

" 3—tan’ 4
:tanA[—q]
\1-3tan” 4

&
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B 3tan 4 —tan’ A4
1—3tan’ 4
—tan3.4

23)  provethat: 2+ V2 + 2cos40 = 2cosf [S-14]

AnS.

J2++/2+2c0s48 :\/2+\/2(1+cos4f9)

:\/2+\/m
—\2++1cos? 20
=\2+2cos26

= J2(1+cos26)
:\/m
=/1cos? 0

=2cosé

24)

Prove that: \/ 2+v2+ 2 + 2cos80 = 2cosd [W-18]

Ans.

LHS =2+ 242+ 2c0s 54

— \/2+ J2 + .\/2(1+ cos8.4)
— \/2+J2+\/2*2c052 44
= \2+2+2cos44

= 2+ 2(1+ cos 44)
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— 242 2c052 24
=2+2-cos24
= \2(1+cos2.4)

:V2-2c052A

—2cos 4
=RHS

25)  prove that; 2971 - tant9 T\ 15 W-13]

sec26-1 tanf

ANS.  sec46-1
sec26-1

: -1
cos 46

1
cos20
_ cos260(1—cos 46)
" cos 46(1—cos20)
_ 2cos26sin’ 26
~ 2cos40sin’ @
_ sin4#sin 26
~ 2cos48sin’ @
_ 2tan4@sinfcos b
- 2sin” @
=tan46cotd
_ tan 46
" tan@
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sec86—1 _ tan86

26) Prove that: =
sec46—-1 tan20

OR
Prove that: z:zzjj = zzgj [W-17]
Ans. LR
IHS — sec84—1 _ cos84
sec44—1 1 1
cos4A4
B ('l — CDSSA) cos4A4
N (1-cos44)cos84
2 sin44cos4A4
~ 2sin’24cos84
_sin44sm44cos44
~ sin2A4sin24cos84
_2sm2A4cos24sm4dAdcos44
N sm2A4sm24cos84
_cos24sm84
~ sin2A4cos84
=cot2A4xtan8.4
_cot24
~ cot84
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TUTORIAL NO.6
TRIGONOMETRIC RATIOS OF ALLIED , COMPOUND ,
MULTIPLE & SUB-MULTIPLE ANGLES.

1) Without using calculator find the value of sin(150°) + cos(300°) —

tan(315%)+sec?(3660°) [W-17,5-17]
2) Prove that sin (6 + %) - sin (9 - g) = cos§ [W-15W-12]

3) If tanA =§ , tanB =§ find tan(d+B) [W-18,S-16]

4) IfA+B = Show that (1 + tand)(1+tanB) = 2 [S-19,5-16]

5) Given that tan(A + B) = % , tan(A—B) = % find

i)y tan24 [S-19,5-16] ii) tan2B  [S-19]
6) In any AABC show that  tand + tanB + tanC = tanA.tanB.tanC

[S-19,5-18,W-14]

7) Prove that: 1-tan26tan6 _ cos360 [S'l7,W'13]

1+tan20tand  cos6

8) Prove that: smad+sin2%  _ tan20 [W-18,5-18,5-15,5-13,W-12]

14+cos20+cos40

9) Prove that: €039 + 239 _ 4cos26 [S-19,W-14,5QP]

cos@ sin@

10)  provethat:  sinA.sin(60° — A).sin(60° + A) = S"’fA [W-18,W-12]
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FACTORIZATION & DE-FACTORIZATION FORMULAE

Position in Question Paper Total Marks-12

Q.3. b) 4-Marks.
Q.3. ¢) 4-Marks.
Q.4. d) 4-Marks.

De- factorization: - To express product as sum or difference.

Factorization: - To express sum or difference as product.

Examples:-

Que. Express as product:

1) cos 46 + cos 86 [8-17]

AnNS. cos 48 +cos 8§88
(40 + 88 ) (46 —88 )
lcosl J.coaL J
\ 2 2

2cos(66).cos(-20)

2005(649].4.:05{36‘}
2) sin 560 + sin 760
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Ans.

3)

AnS.

4)

AnS.

5)

Ans.

. , - (50+76 56 — 76
sin 560 + sin 70 = 2 sin (—) : COS(T
126 —20
sin 50 + sin 760 = 2 sin (T) . COS(T)

sin 50 + sin 70 = 2 sin(60).cos(—0)
sin 56 + sin 70 = 2 sin(68) .cos(0)
sin 760 + sin 36

. ) (760 + 36 76 — 36
sin 78 4+ sin30 = 2 sin (—) . COS(T
106 460
sin 70 + sin30 = 2 sin (T) . 005(7)

sin 76 + sin360 = 2 sin(560).cos(26)

sin99 — sin81

99 + 81 99 — 81
sin99 + sin81 = 2 cos ( ) .Sin

2
_ _ 180 - 18
sin99 + sin81 = 2 cos (T) .sm(7)
sin99 + sin81 = 2c0s90.sin18
sin99 + sin81 = 2.0.s5in18
sin99 + sin81 =0
coss—n + cos =
11 11
S5 N 71 _ <5n + 7n) Sm—T7m
cos 11 cos 1= cos > .COS >
S5 N 7 _5 (12n) —27
cos Tz + cos 7 =2cos|— .cos( >
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S5m N m 2 cos(6m)
cos T3 + coso7 = Zcos(6m .cos(—m)
T 4 cos2E = 2 cos(6m)
cos T + cos = Zcos(6m .cos (1)
6) 3w L 2T
cos — cos —
3w 2 3 2
S N e AW
cos 7 cos 7= cos 5 cos( 5 )
3n N 2m ) <57‘[> s
cos 7 cos 7 cos |17 cos(14
7) 7T n 61
cos = + cos
Ans. 7 6 7T | 6T 7T 6T
I /i — T Pr
cos 7= + oS 7= = 2cos | 2 > 13 1. cos(E > 13y
7T N omr 5 (13 ) s
cos = + cos= = 2cos|——|.cos(¢
7T N omr 5 (n) s
cos Tz + cosz =2cos |3 .cos(26
7T N bm 0 T
cosT= + cos= = .605(26
7T N bm 0
cos = + cos= =
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Que.

1)

AnS.

2)

AnS.

3)

Ans.

4)

Express as sum or difference:
2sin 46.cos 26
2sin 46.cos 20 = sin(460 + 20) + sin(46 — 260)

2sin 46.cos 20 = sin(60) + sin(20)

2sin 15.cos15

2sin 15.cos15 = sin(15 + 15).cos(15 — 15)
2sin 15.cos15 = sin(30).cos(0)

2sin 15.cos15 =-=.1

2sin 15.cos15 =

Nl R, N| -

2cos 75.cos15  [S-18,W-17,S-14]

2c0s75°cos15°=cos(75°+15°) +cos(75°-15°)

=¢0s(90°)+cos(60°)
=0+
2
:l o1 0.5
2

4c0s530.sin 20
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Ans.

5)

AnSs.

6)

Ans.

4c0s30.sin 20 = 2.2¢0s30.sin20

4c0s30.sin 20 = 2.[sin(30 + 20) — sin(30 — 10)]
4c0s30.sin 20 = 2. [sin50 — sin20]

4c0s30.sin 20 = 2.5in50 — 2sin20

4sin 50.sin 20

4sin 50.sin 20 = 2.25in50. sin20
4sin 50.sin 20 = 2.[2cos(50 — 20) — cos(50 + 20)]
4sin 50.sin 20 = 2.[2c0s(30) — cos(70)]

1
4sin 50.sin 20 = 2. [2.5 —cos(70)]

4sin 50.sin 20 = 2.[1 — cos(70)]
4sin 50.sin 20 = 2 — 2.co0s70

3 7T
coSs ? .COS ?
3 7T 3 7m 3n Im
€OS -5~ . €0S 5~ = €OS (? + ?) + cos(? - ?)
3 7T 107 —4m
€OS 5 . €OS 5= = €OS (T) + COS(T)
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Que.

1)

AnSs.

2)

AnS.

3)

Ans.

Find Aand B

2s5in 40.cos 10 = sinA + sin B [SQP]

2s5in 40.cos 10 = sinA +sin B

sin(40 + 10) + sin(40 —10) = sin A+ sin B
sin(50) + sin(30) = sin A + sin B

~A=50 , B=30

2c0s70sin 50 = sinA — sinB [W-18,W-12]

2co0s70°sin50°=sin 4—sin B
~.sin(70°+50°)—sin (70°~50°) =sin A —sin B
~.sin(120°) —sin(20°) = sin A —sin B
s A=120°

B=20°

2 cos 60.cos10 = cosA + cosB [8-13]

c0s60°.cos10” = cos 4 +cos B
cos(G{)” +10° )+cos(60° —10“) —cosA+cosB
c0s70% +cos50° =cos 4 +cos B

5 A=70"° and B=50°
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4) sin80 + sin50 = 2sinA. cosB [S-18]

Ans. sin80 + sin50 = 2sinA.cosB

2 sin (80:50) .sin (80;50) = 2sinA.cosB

130 30
2sin (T) .Sin <7> = 2sinA.cosB

2 sin(65).sin(15) = 2sinA.cosB

A=65 , B=15

5) sin4d0 - cos70 = /3 cosA

ANS.  5in40 - cos70 = /3 cosA
sin40 - cos(90 — 20) =3 cosA
sin40 - sin20 = V3 cosA

40+ 20\ . 40-20
cos ( ).sm ) = V3 cosA
2 2
60 20
2 cos (7) .sin(T) = V3 cosA

2 cos(30).sin(10) = V3 cosA

V3
27.sin(10) = /3 cosA

V3.5in(10) = V3 cosA
V3.5in(90 — 80) = V3 cosA

V3.c0s80 = V3 cosA
A =80
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1)

AnSs.

2)

Ans.

Find the exact value of sin(52.5)°.cos(7.5)°

sin(52.5)°. cos(7.5)° =

NN

sin(52.5)°%. cos(7.5)° =

N |-

sin(52.5)%. cos(7.5)° =

N|R

sin(52.5)%. cos(7.5)° = % [sin(60) + sin(45)]
: 0 o_1p3, 1
sin(52.5)%.cos(7.5)" = ;[ + 7]
. V3, 1
sin(52.5)%. cos(7.5)° = -+ NG

Show that c0s59° + sin59° = /2. cos14°

L.HS.=co0s59° +sin 59°

= ¢0s59° + cos 31°

[sin(52.5)°. cos(7.5)°]
[2.5in(52.5)°. cos(7.5)°]

[sin(52.5 4+ 7.5) + sin(52.5 — 7.5)]

[W-17]
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| ('59%31" 59° —31°
= 2¢co8| —— |-co8| —— —
L 2 2
—2cos45%-cos14°
1 0
=2| — |-cos 14
V2
:\/Ecoslélo

= RH.S.
3) Prove that: 232 _ 95ina [W-12]
sin“A—cos<A
ANS. sin4—sin34 2cos2A4sin(—4)
sin? 4—cos* 4 sin®A4—cos? 4
~ —2cos24sm 4
—(cos2 A—sin’ A)
_ —2cos24smA4
—cos24
=2sm A
4) Prove that: 3472 _ yona [S-18]
cos3A+cosA
Ans. LHS — sin34—sin 4

cos3d+cos A

['3A+ A] : ['3.4— .4]
2.cos .sin 5

~ 2cos2A4.sin 4
2cos2A4.cos A4
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=tan 4
=RHS
5) Prove that:  S2534%°%%4 _ htA
Sin3A—sinA
3A+A 34-A
ARS. cos3A + cosA 2 cos (T) .cos(——)
sin3A — sindA 34+4 . 3A-A
Zcos( > ).sm( > )
coS3A + cosA ZCOS( ) cos (_)
sin3A4 — sind 44 24
2COS(2).SlTL(2)
cos3A + cosA _ 2cos(24).cos(4)
sin3A —sind 2 cos(24).sin(A)
cos3A + cosA _ cos(4A)
sin3A — sinA sin(A)
coS3A + cosA — cotA
sin3A —sind _ °°
6) Prove that: —8Atsin2d _ 4 n54
c0S8A +cos2A
8A+2A 8A—2A
ANS. sin8A4 + sin2A ( ) > )
cos8A + cos2A 2 cos (8A+2A) SA;ZA)

104
Sin8A4 + SinZA 2 Sm( 2 ) COS(_)
cos8A + cosZA 2 cos (10A) 005(7)

sinBA + sin2A 2 sin(54).cos(34)
c0s8A + cos2A 2 cos(54).cos(34)
sin8A + sin2A
cos8A + cos2A

= tanb5A
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T .
/) Prove that: ot — ¢indx — cos2x. cotx [S-14,W-13,SQP]
c0S5x -cos3x
Ans. [ Tx+x) [ Tx—x)
, ) 2sin Jcos| |
sm7x+smx . 2 \
cOs5x—cos3x . [ Sx+3x) . [ 5x-3x
=2 sin| ——— Jsm ‘
I'\. 2 \, 2
_ 2sin(4x)cos(3x)
~ —2sin(4x)sin(x)
cos(3x)
 _sinx
cos(x+2x)
—sin x
_ COSxCOS2x —sin xsin2x
—sinx
cosxcos2x sinxsin2x
—sin x —sinx
=—cotxcos2x+sin2x
OR sin2x—cotxcos2x
3A—cos7A .
8) Prove that: ——2"9%"% _ os2Atan4A — sin2A
SIN9A+sinA
. (3A+7A . 3A-7A
ADS. cos3A — cos7TA  —2 Sm( > ).sm( > )
i i - . [9A+A 94—A
sin94 + sinA ZSm( 2+ ).cos( - )
. (104 . —4A
coS3A — cos7A —2sin (T) sm(T)
i i - . (104 8A
sin94 + sinA 2 sin (T) _ cos(?)
. —4A
coS3A — cos7A —sm(T)
sin9A + sinA cos(7)
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cos3A —cos7A _ —sin(—24)

Sin94 + sinA
c0S3A — cos7A

cos(4A)
— —sin(24)

Sin94 + sinA
coS3A — cos7A

cos(44)

sin(24)

Sin94 + sinA
coS3A — cos7A

~ cos(44)
sin(44 — 24)

Sin94 + sinA
coS3A — cos7A

cos 4A

Sin4dA.cos2A — cos4A.sin2A

Sin94 + sind
coS3A — cos7A

cos 4A

SindA.cos2A cos4A.sin2A

Sin94 + sind
c0S3A — cos7A

Sin94 + sinA

9) Prove that:

Ans.

sin8x — sinbx

sin860—sin50

cos76 +cos60

cos7x + cosbx

8x = 5x

= sinx — cosx.tan 5

cos 4A cos 4A

= tan4A.cos24 — sin2A

[S-15,5-13]

. 2]
= sin6@ + coso. tan;

X

8x —5x

2c05—

. Sin 5

Tx + 6x
. CO

7x —6x
Ay

A
LC08 5

=

2 13 ;
2cos——.sin

5 13x 3
2005 ——.C055

=

Sin '2—

X
cos i
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. X
Sin (.‘!.' T 3)

X
cos 5

. X .
SINXCO0S 5 + CosSxsin=

-

X
cos '2-

s
sinx + cosx.tan =

&~

Sin4A+sin5A+sin6A
c0S4A +cos5A+cos6A

[W-19,5-19,W-18, W-17,5-17,S-16, S-15,W-14,SQP]

10) Prove that: = tan5A

AnNS. . : : . ) .
smdA4d+smsS4+smn6A4 smd44+sm64+smsA4
cosd44+cos54A+cos6A4 cosdAd+cos64+c0os54
2sin54cos(—A)+sin54
2¢cos5.4cos (—:1) +cos54
sin 5;1[2 cos (—;I) + 1]
cos SA[E CoS (—.4) + 1]
=tan5A4
SsinA+sin3A+sin5A4A
11) Prove that: = tan34
c0SA+cos3A+cos54A
Ans. SsinA+sin3A+sin5A _ SinA+sin5A+sin3A
c0SA+cos3A+cos54A o c0SA+cos5A+cos3A
. (A+5A A-5A .
sinA+sin3A+sin54 2 sm( > )-COS( 5 )tsin3A

cosA+cos3A+cos5A 2 COS(A"'ZSA),COS(A_ZSA) +cos3A
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SinA+sin3A+sin5A
= tan3A
cosA+cos3A+cos5A
sinx+sin5x+sin9x
12) Prove that: = tan5x
cosx+cos5x+cos9x
AnNS. sinx+sin5x+sin9x _ Sinx+sin9x+sin5x
cosx+cos5x+cos9x cosx+cos9x+cos5x
. X+9Xx X—9X .
sinx+sin9x+sin5x Zsm( ) 0s(—; ) +sin5x
- x+9x X—9x
cosx+cos9x+cos5x 2005( > ) os( > ) +cos5x
. (10x -8x .
Sinx+sin5x+sin9x 251”(7)-‘305(7)"'51”596
coSx+cos5x+cos9x o 10x —8x
2cos( > ).cos( > ) +cos9x
sinx+sin5x+sin9x 2 sin(5x).cos(—4x)+sin5x
€coSx+cos5x+cos9x 2 cos(5x).cos(—4x) +cos5x
sinx+sin5x+sin9x __ sin(5x)[2cos(—4x+1]
cOSX+C0S5x+Cc0s9x cos(5x)[2cos(—4x+1]
sinx+sin5x+sin9x
= tan5x
cosx+cos5x+cos9x
Sin5A+2sin8A+sin11A Sin8A
13) Prove that: — : : = =
Sin8A+2sinl11A+sinl14A sinl11A
AnNS. sin5A+2sin8A+sin11A __ sin5A+sin11A +2sin8A
Sin8A+2sin11A+sin144  sin8A+sin14A+2sin11A
) ) ) . (5A+11A 54-11A
Sin5A+2sin8A+sin11A 25”1( 2 )-COS( 5
Sin8A+2sin11A+sin144 ZSin(BA““A) 05(8““214A)+25in11,4
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. (6A —4A, | .
SinA+sin3A+sinSA 251”(7)-005(7)"‘5”1314

c0SA+cos3A+cos5A 2 cos(%).cos(_;ﬁ) +cos3A

sinA+sin3A+sin5A __ 2sin(34).cos(—2A)+sin3A

coSA+c0oS3A+cosSA 2 cos(34).cos(—2A) +cos3A

SinA+sin3A+sin5A sin(3A4)[2cos(—2A)+1]

cosA+cos3A+cos5A cos(3A)[2cos(—24) +1]

Page 270 of 456



Maratha Vidya Prasarak Samaj’s
Rajarshi Shahu Maharaj Polytechnic, Nashik

Udoji Maratha Boarding Campus, Near KBTCOE, Horizon, Wagh Guruji School, Gangapur Road, Nashik-13.
Affiliated to MSBTE Mumbai, Approved by AICTE New Delhi, DTE Mumbai & Govt. of Maharashtra, Mumbai.

RSM OLY MSBTE CODE-1002 DTE CODE:- 5247
DEPARTMENT OF SCIENCE AND HUMANITY
ACADEMIC YEAR-2020-2021

. (16A —-64 .
Sin5A+2sin8A+sin11A 2 sm(T).cos(T) +25in8A
Sin8A+2sin11A+sin14A 25in(%).cos(_2ﬂ)+25in11A
sin5A+2sin8A+sin11A _ 2sin(8A).cos(—3A) +2sin8A
Sin8A+2sin11A+sin14A 2 sin(114).cos(—3A)+2sin11A
sin5A+2sin8A+sin11A _ 2sin(8A)[cos(—3A) +1]
Sin8A+2sin11A+sin14A 2sin(11A)[cos(—34)+1]
sin5A+2sin8A+sin11A _ sin(84)

Sin8A+2sin11A+sin144 sin(114)

inA in2A+sin3A
14) Prove that; “oar2sI2ATSISA_ _ an2A [S-14]
coSA+2cos2A+cos3A

AnSs.

smA+2sin2A4+sin34  sinA+sin34+2sm2A4
oS A+2c0524+C0s34 oS A+CoS34+2c0524
_ 2sin24cos(—A4)+2sin24
" 2cos2Acos(—4)+2cos24

_ sin24[ 2cos(-4)+2]
~ cos 2:1[2 cos(—A}+2]

_ sin24( 2cos(—4)+2]
cos2.4[ 2cos(—4)+2 ]
sin24

- cos24

=tan24

15) Prove that; S2SAY2COSAYCOSTA _ s524-sin2A.tan34  [W-14]

COSA + 2c0S3A + cos5A
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AnSs. cos34+2cos54+cos74 cos34d+cos7A+2cosd5A4
cos A+2cos34+cosdA cosdA+cos54+2cos34
_ 2cos5Acos(—24)+2cos54

" 2co0s34 cos(—24)+2cos34
cos 54| 2cos(—24)+2 |
" cos 314[2 cos(-24)+ 2]

_ Cos 54

cos34
_cos(24+ 34)

cos3A4

_cos2A4cos34— sin2A4sin3A4

cos3A4
=cos24—sin2A4tan3 4

16) COS2A + 2 coS4A + cos6A

Prove that: = cosA-tan3A. sinA

COSA + 2c0S3A + cos5A
[S-19,5-18,W-13]

AnSs. LHS = cos2A+2cosd4+cos 64

cosA+2cos3A+cosSA
_cos2d+cos64d+2cosdAd

cosA+cosS54A+2cos3A4
24+64 (24-64)
_.co-’:{ J.cost 5 J+3cos4A

4
5

= Y o
2.COSLA 1:“{ ].cos(A _’:!A ]—ZcosiA
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_ 2cosdd.cos(—24)+2cos44
2cos3d.cos(—24)+2cos34

B lcoa—'lA[cos (—2A)+1}

 2cos 3A[c05{—2A]+1]

_cos(34+ A)

"~ cos3d

_cos34.cosd sin3A4.sin4
- cos3A cos3A4

=cosA—tan34.sin A= RHS
17) Prove that: SinA+sin2A+sin3A+sin4A tan( 57A) [S'lg,W'16,W'12]

COSA+c0s2A+cos3A+cos4A -

ANS. sinA+sm24+sin3d+sm4dAd

cos A+cos2A4+cos34d+cosdA
 (sinA4+sin4.4)+(sin24+sin34)

B (cos A+cos4.4)+(cos24+cos34)
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18) Prove that Ssinx—sin5x+sin9x—sin13x — cotdx [8'18,W'15]

CO0SX—Cc0S5x—Cc0S9x+cos13x

Ans. SINx —sin Sx+sin9x —sinl3x
TEHS — ; 5x 4 ; 3:
COS Y —CO85x—cos9x+cosl3x
(sinx +sin 9x ) —(sin 5x +sin13x)
LHS =

(cos x —cos9x)—(cos5x —cos13x)

. x+9x x—9x [ 5x+13x S5x—13x

2.51n .COS —2sm| — |.co§| ———
_ 2 2 2 2

[ x+9x ) . [ 9x—x . 5x+13x . [ 13x—5x

2.s1n .S1n —-2.sm| —— |.sm| ——
2 2 2 2

_ sin5x.cos(—4x)—sin9x.cos(—4x)

sin Sx.sin4dxy —sin9x.sin4x
cos (—4x)[sin 5x —sin 9x|

sin4x [sin 5x —sin 9.?]
_ cosdx
sin 4x
=cot4x =RHS

sinllx.sinx+sin7x.sin3x

19) Prove that: = tan8x

cosllx.sinx+cos7x.sin3x

AnNs sinllx.sinx+sin7x.sin3x 2sinllx.sinx+2sin7x.sin3x

cosllx.sinx+cos7x.sin3x 2cosllx.sinx+2cos7x.Sin3x

sinllx.sinx+sin7x.sin3x [cos(11x—x)—cos(11x+x)]+[cos(7x—3x)—cos(7x+3x)]

cosllx.sinx+cos7x.sin3x [sin(11x+x)—cos(11x—x)]+[sin(7x+3x)—sin(7x—3x)]

sinllx.sinx+sin7x.sin3x [cos(10x)—cos(12x)]+[cos(4x)—cos(10x)]

cosllx.sinx+cos7x.sin3x [sin(12x)—cos(10x)]+[sin(10x)—sin(4x)]

sinllx.sinx+sin7x.sin3x cos(10x)—cos(12x)+cos(4x)—cos(10x)

cosllx.sinx+cos7x.sin3x sin(12x)—sin(10x)+sin(10x)—sin(4x)

sinllx.sinx+sin7x.sin3x —cos(12x)+cos(4x)

cosllx.sinx+cos7x.sin3x sin(12x)—-sin(4x)

sinllx.sinx+sin7x.sin3x cos(4x)—cos(12x)

cosllx.sinx+cos7x.sin3x sin(12x)—sin(4x)
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sinllx.sinx+sin7x.sin3x _

4x—12X

sin( 5 )

. (4x+12x
—Zsm( 2 )

cosllx.sinx+cos7x.sin3x

sinllx.sinx+sin7x.sin3x

12x—4x

sin( 5 )

12x+4Xx
2 cos( )

2

-2 sm( ) Si (—)

cosllx.sinx+cos7x.sin3x

sinllx.sinx+sin7x.sin3x

2 cos( ) sm(—)

—2 sin(8x).sin(—4x)

cosllx.sinx+cos7x.sin3x

sinllx.sinx+sin7x.sin3x

2 cos(8x).sin(4x)

——2sin(8x).sin(4x)

cosllx.sinx+cos7x.sin3x

sinllx.sinx+sin7x.sin3x

2 cos(8x).sin(4x)

sin(8x)

cosllx.sinx+cos7x.sin3x

sinllx.sinx+sin7x.sin3x

cosllx.sinx+cos7x.sin3x

cos(8x)

tan8x

C0S3A.Sin9A—sinA.cos5A

20) Prove that: = tan8A [W-17]

CO0SA.c0S5A—Sin3A.sin9A

Ans.

.?J_ . A4— . ) ,5 )
[ g - S0s34sin9.4—sin 4cos54

Ccos.Acos54—sin34sin94
2cos3A4sin94—2sin Acos5A
" 2cos Acos5A—2sin3A4sin9A4
[sin (34+94)-sin(34- 9A)} - [sin (A+54)+sin(4- SA)]

- [cos A+54)+cos(A4—-54) ]—[cos 3.4—9A)—cos(3‘4+9.4)]

[sm(]ZA —sin 6A)] ‘:S]_ll 6A +sin —1-[1):|
[ s(64)+cos( ——1-A):| [cos 6.4) LOS(]ZA)]

_ [sin (124)+ 5111(6.4)] —[si11(6:1) —sin (4.4)]
[cos(GA)+cos(4.4)]—[cos(GA)—cos(DA)}
sin(12.4)+sin(6.4)—sin(64)+sin(44)

B cos(6.4)+cos(4.4)—cos(64)+cos(12.4)
sin (12.4)+sin(4.4)

N cos(44)+cos(124)

Prepared By: Prof.T. K. Thange-Mob.- 9763072774 (Department of Science and Humanity) Page 275 of 456



Maratha Vidya Prasarak Samaj’s
Rajarshi Shahu Maharaj Polytechnic, Nashik

Udoji Maratha Boarding Campus, Near KBTCOE, Horizon, Wagh Guruji School, Gangapur Road, Nashik-13.
Affiliated to MSBTE Mumbai, Approved by AICTE New Delhi, DTE Mumbai & Govt. of Maharashtra, Mumbai.

RSM OLY MSBTE CODE-1002 DTE CODE:- 5247
DEPARTMENT OF SCIENCE AND HUMANITY
ACADEMIC YEAR-2020-2021

2

“ “

. {12A+4A) (1214—4.4}
2sin — .cos| ——

- (4A+12.4J (4,4—1214]
<CO0s # .COS #

_ 2sin(84).cos(44)
2¢0s(84).cos(—44)

_ sin(84).cos(44)
cos(84).cos(44)

=tan84=RH.S.

sin86.cosf—cos360.sin60

21) Prove that: = tan26

cos26.cosf—sin36.sin40

AnNS. sin86.cosf—cos360.sin66 __ 2sin86.cosf—2co0s36.sin660

c0s26.cos0—sin36.sind  2c0s26.cosO—2sin36.sin4
sin86.cosf—co0s360.sin60 __ [sin(80+60)+sin(80—-0)]—[sin(30+66)—sin(36-60)]
c0520.c0s@—sin30.sindd [cos(20+6)+cos(20—60)]—[cos(36—460)—cos(36+46)]

sin86.cosf—co0s360.sin60 __ [sin(90)+sin(76)]—[sin(96)—sin(-30)]
c0520.c0s@—sin30.sindd [cos(30)+cos(0)]—[cos(—8)—cos(76)]

sin86.cosf—cos30.5sin60 __ [sin(90)+sin(76)]—[sin(96)——sin(36)]
c0520.c0s0 —sin30.sin4d [cos(30)+cos(0)]—[cos(B)—cos(70)]

sin86.cosf—cos30.5sin60 __ [sin(90)+sin(76)]—[sin(96)+sin(36)]
c0520.c0s0—sin30.sin4d [cos(30)+cos(0)]—[cos(8)—cos(70)]

sin86.cosf—cos36.sin66 sin(96)+sin(70)—-sin(960)—sin(36)
c0s20.cosf—sin36.sin40 cos(360)+cos(8)—cos(8)+cos(70)

sin86.cosf—cos36.sin60 sin(70)—sin(36)
c0s5260.cosf—sin36.sin40 cos(36)+cos(76)

sin860.cosf@—cos360.sin60 2 505(79:39)'51'"(79;36)
39+79).COS(39_76)

€0520.cosf—sin36.sin40 2 cos(

2 2

sin86.cosf—cos30.sin60 2 005(1(2)_9)'5""(42_6)

c0s26.cos@—sin36.sin4 605(1‘2)_9)_605(%“9)

sin86.cosf—cos36.sin66 2 cos(50).sin(26)
c0s26.cosf—sin30.sin46 2 cos(50).cos(—26)

sin86.cos0—cos360.sin66 sin(20)
c0s20.cosf—sin36.sin40 cos(—20)
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sin86.cosf—cos36.sin60 __ sin(26)
c0s26.cosO—sin36.sind6 cos(26)

sin86.cosf—cos360.sin60

= tan26
co0s20.cosf@—sin36.sin40
cotA + tanB
22) Prove that: ———— = cotA.tanB
tanA + cotB
AnNS. CcoSA sinB
cotA + tanB G4 + 5
tanA + cotB  Sn4  cosB
cosA sinB
c0SA.cosB+sinA.sinB
cotA + tanB _ SInACOSH
tanA + cotB " sinA.sinB+cosB.cosA
coSA.sinB
1
cotA + tanB _ sinAcosB
tanA + cotB _1
coSA.sinB

cotA + tanB  cosA.sinB
tanA + cotB  sinA.cosB
cotA + tanB
tanA + cotB

= cotA.tanB

c0s21%— sin21°

23) Prove that: : = cot66° = tan24°
c0s21%+ sin210

AnNS. c0s21°-5in21° _ cos21-sin21

c0s210+ s5in21°  cos21+ sin21

€0s21-5in(90—-69)

0521+ sin(90—-69)

c0Ss21— cos69
cos21+ cos69

—-2sin

. (21+69) . 21—69
( ).sm(—

)
21+69 21-69
(557 <ost

2 cos > )

. (90) . ,—48
-2 sm(7).sm(T)

90 —48
2 cos(;).cos(T)
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—2sin(45).sin(—24)
2 cos(45).cos(—24)

——2sin(45).sin(24)
2 cos(45).cos(24)

2%.51’11(24)

2\/%.603(24)
= tan(24)
= cot(66)

=R.H.S.
24) c0s35%— sin35°

Prove that: = tan10° = cot80°

c0s359%+ sin350°

ANS. c0s35°-5in35° _ c0s(90—55)— sin35
c0s35%+ sin359  ¢0s(90-55)+ sin35

c0s359—-sin35%  sin55- sin35
05359+ sin35° sin55+ sin35

55 35
c0s35%— sin35° ( ) )
c0s35%+ sin350 n(5 +35) 55 35)

co0s35°%- sin35° ZCOS( )Sln(—

04 j 0 90
cos35Y+ sin35 2 51n(7),cos(7)

c0s35%-s5in35°% 2 cos(45).sin(10)
c0s35%+ sin359  2sin(45).cos(10)

1.
c0s35°— sin350 _ 25-5in(10)

c0s35%+ sin350 2\%.005(10)

c0s35%-sin35°%  sin(10)
c0s35%+ sin359  cos(10)

c0s35%— sin35°
c0s350+ sin350

= tanl0

c0s35%— sin35°
c0s35%+ sin350

= tan(90 — 80)
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c0s11°+ sin11°
25) Prove that: —— = tan56° = cot34°
c0s119— sin11°
ANS. cos11%+ 5in11° _ cos(90-79)+ sin1l
c0s119-5in11°  c0s(90-79)— sin11l
cos11°+ 5in11° _ sin79+ sinll
c0s119-5in11%  sin79- sinl1
. (79+11 79-11
cos11%+ sin11° 251"( ) 0s(—;
c0s11%—sin110 2 COS(79+11) sin(79_11
2 2
. (90 68
cos11%+ sin11° 25”1(7)-005(7)

0_ j 0o 90\ . 68
c0s11°-sin11 ZCOS(T)'Sm(7)
c0s11%+ sin11° _ 2sin(45).cos(34)
c0s11%-sin11° 2 cos(45).sin(34)

2 4
cos11%+ sin110 _ 25:€05(34)
c0s11%— sin11° Losi

Zﬁ.sm(34)
cos11°+ 5in11° _ cos(34)
cos119-5in11°  sin(34)
c0s11%+ sin11°

: = cot34
c0511%— sin11°
cos11%+ sin11°
: = cot(90 — 56)
c0s11%— sin11°
cos11%+ sin11°
: = tan56
c0511%— sin11°
26) Prove that:  sin50 — sin70 + sin10 = 0 [S-17]
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Ans. sin50° - sin70° + sin10°

(50" -70"Y
=2005|7|5‘1n|7|+51ul[}

]
J

2
-
(]

= 2cos GODSin(—10°]+ sin10"

(1) . \ _
|—Is.1n[—100}+51n1(}o
2 \ A

—sin10° +sin10"

-0
27) Prove that:  sin20. sin40. sin60. sin80 = 116
[S-19,W-17,S-17,5-16, W-15,S-14,W-13,S-13,SQP]

ANS. I H§ =sin20" sin40° sin 60° sin 80°

Ouf

=5in 20" sin 4 sin 80°

3 . : .
:T 25in 20° sin 40°]sin 80°

=§(co~; 20° — cos 60° }si_u 80"

3 . .
=§(co~; 20°5in80° — cos 60° sin 80° }

3 )
[..'—' c0s20%sin80% -2

N
8
V3

) .
~sin80° ]
.

3. . .
S (sml{]{]ﬂ +5in 60" —sin SDD]

| 3
=§{mﬂzmu-saﬁ%-mm”}
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3

=—[ sin 80° +? —sin 80"

28) Prove that: c0s20.cos40.c0s60.cos80 = i

[W-19,S-19,W-18,5-18,W-17,W-14]

Ans. cos20%co0s40°%°cos60%c0s80%°=cos20%cos40° % Icos 80¢°

(2c0s20°c0s40°)cos80°

O i O I S (e S ey S
. . . . o

(cos60°+co0s20°)cos80°

—+co0s 207 |cos80°

A

—cos80°+cos80%cos 20°
r

1
—Cos 80°+7- 2cos80%cos 20° ]

-

[00580" +(cos100°+cos 60° ]]

B[ = o= |~ ]~

= 00580°+c05100°+%}

i 1
2c0590°c05(—10°)+?]

o+i}
5

-

[a—y

—
=]

29) Prove that: Sin10.sin30.sin50.sin70=% [W-16]
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Ans. sin 107 sin 30" sin 50° sin 70°

. 1. .
=sin10° —sin 50 sin 70°

= —[Zsin 10° sin 50° ]sin 70°

=—| cos (——10‘:I ] —cos 60”]51'.11 70°

cos 40" — %} sin 70"

cos 40° sin 70° —%si.n ?Do}

% 2cos40” sin 70° —%ai.u ?OG}

in110° —sin(-30)— sm"Oa]

-1
|:u1{7:-<9{] —"0]+l—~,u1 o”}
|

[SQP]

30) Prove that:  cos( 15).cos(30)cos(60).cos(75) =

> 1%
N |w

Ans. L.H.S.= cos(15).cos(30)cos(60).cos(75)

L.H.S.= cos(15). 22 cos(75)

L.H.S.= \i—_ cos( 15).cos(75)
L.H.S.= \i—g % cos( 15).cos(75)
L.H.S.= ?. 2.cos(15).cos(75)
V3
L.H.S.=~—. [cos(15 + 75) + cos(15 — 75)]
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L.H.S.= ?. [cos(90) + cos(—60)]
L.H.S.=2.[0 + cos(60)]
L.H.S.= \/g. [cos(60)]
LHS.=2

8 L2
LHS=2

16
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TUTORIAL NO.7
FACTORIZATION & DE-FACTORIZATION FORMULAE

1) Prove that: 2222959 _ <ing + cos®. tang [S-15,S-13]

cos76 +cos660

2) Prove that: S5 _ ginox — cos2x.cotx [S-14,W-13,SQP]

c0S5x -cos3x

3) Prove that: Sin4A+sin5A+sin6A — tanSA

c0S4A +cos5A+cos6A

[W-19,S-19,W-18, W-17,S-17,S-16, S-15,W-14,SQP]

4) Prove that; SX2AT2C0SBAY 0L _ hsA-tan3A. sinA[S-19,5-18,W-13]

COSA + 2c0S3A + cos5A

5) Prove that:

SiNA+Sin2A+sin3A+sin4A _ tan( %) [S_lg’W_]_G’W-lZ]

COSA+Cc0S2A+c0s3A+cos4A

6) Prove that: sinx—sin5x+sin9x—sin13x — cotdx [8'18,W'15]

CO0SX—C0S5x—c0s9x+cos13x

7) Prove that: Cc0S3A.sin9A—sinA.cos5A — tan8A [W'l?]

c0SA.c0S5A—sin3A.sin9A

8) Prove that: SinZO.Sin40.sin60.sin8O=%

[S-19,wW-17,5-17,S-16, W-15,5-14,W-13,5-13,SQP]

9) Prove that: c0s20.c0s40.co0s60.cos80 = 1—16

[W-19,S-19,W-18,5-18,W-17,W-14]

10)  provethat: sin10.sin30.sin50.sin70 = — [W-16]

16
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INVERSE TRIGONOMETRIC RATIOS

Position in Question Paper

Q.3. d) 4-Marks.

Que.

1)

AnSs.

2)

Ans.

3)

Ans.

Examples:-

Find the principal value of

sin~1( —

V2

cos™( _?1) [W-17]

cos™1( _71) =1 —cos™1( %)

cos™I( _71) =1 —cos 1( %)
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4)

Ans.

5)

AnNS.

6)

AnSs.

7)

AnS.

8)

Ans.

9)

DEPARTMENT OF SCIENCE AND HUMANITY
ACADEMIC YEAR-2020-2021

sin™1( _71

sinT}( =) =—sin"1( =)

sin!(=) = —%

sin™1( _T;

sin™1( %) = —sin~( \/_15)

sin™1( %) = —sin™1( %)
4,1

tan™( e

tan™1( _—1) = —tan™1( i)

& N
tan™1( %) = —%
tan 1(—-1)

tan 1(—-1) = —tan™1(1)

tan™'(-1)=-=

tan~(/3)
tan~'(V3) = g
cot™( —\/§)
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Ans. cot‘l( —\/§) = —cot‘l( \/§)
cot™*(—V/3) = —tan™? (\%)

cot™*(—V/3) = —tan™! (g)
10)  sec”(-2)
Ans. sec(—=2)=m—sec™1(2)
secTI(-2)=n— cos‘l(%)
sec™(—=2) =n—§

sec”(=2) =2?ﬂ

11) sin[cos™1( _7)]

ANS.  sinfcos™( 2] = sin[r — cos™*( 3)]
sin[cos™1( )] = sin[r — 7]
sin[cos™1( =)] = sin[>]

sin[cos ™ ( =)] = sin[120]

sin[cos™( =)] = sin[180 — 60]

sin[cos™*( =)] = sin[60]

sin[cos™1( _71)] = g

12) sec[cos™( \/2_5 )] [S-19,W-16]
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T
~ 0
=sec30" or secg

2

= or1.1547

&l

13) LT P
sin| 5 ~ €S ( 2)]
Ans.  inlT=—cos~( IV =sinE="1
sin| S — C0s ( > )] = sm[2 3]
in[ X — cos~1( )] = sin[®
sin| S — C0s ( > )] = sm[6]
1

L om 4,1
sin[ > — cos 1(5)]=5

14) Sin[g —sin™I( _7 )]

ANS.  sin[Z — sin"}( =)] = sin[ = — —sin"1( )]
sin[Z— sin"}( =) = sin[ S +7]
sin[Z— sin"1( )] = sin[ 2]
sin[ 2 — sin"1( =)] = sin[ 120]
sin[Z— sin"1( )] = sin[180 — 60]
sin[ 2 — sin™1( =)] = sin[60]

sin[%— sin™1( _71)] = ?
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15) cos[g —sin~1( %)] [S-15]

Ans. T . 41 T 7
cos| ——sin™'| — | |=cos| ———
2 2 2 6

16)  cos[Z—sin™( =)]

ANS.  cos[ = sin™*( )] = cos[ 5= —sin™ ()]
cos[ = — sin"*( =)] = cos[ 2 +7]
cos[ = — sin"*( =)] = cos[ 7]
cos[ = — sin™1( =)] = cos[ 120]

cos[%— sin™1( _?1)] = cos[ 180 — 60]

cos[%— sin™1( _71)] = —cos[ 60]
cos[%— sin™1( _?1)] = —%

17)  cos[tan™( % )]

Ans.

A

4
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3
tan‘1(2> =A

3
~ cos[tan™( Z)] = cosA

4,3 4
=~ cos[tan (Z)] =z

18)  tan[2tan™'( § )] [S-17]

Ans. <
tan|[2 tan‘l(%)] = tan{tan™![ Z(f 71}
1_ i
5
) 2
tan[2 tan™1( 2l = tan{tan_l[l_si]}
25
) 2
tan[2 tan™1( - )] = tan{tan_l[ﬁ]}
25
tan[2 tan™1( g )] = tan{tan_l[f—z]}
-101y7 _ 5
tan[2 tan (5 )] = T
4
19) sin[ 2 tan‘l(g)]
Ans.  ¢an-t (3) =0 o 2= tane . sinf = - "~ cosf ==
3 3

sin[ 2 tan‘l(g) ] = sin[20]
sin[ 2 tan™1( %) ] = 2sin@. cosO

sin[ 2 tan‘l(g) ]1=2.

ut |
vl | w

sin[ 2tan™1(3)] ==
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20)

AnSs.

21)

AnS.

22)

AnS.

23)

sin[2 sin_l(g)]
sin™! (g) = (g) = sind . cosf = (%)
sin[2 sin‘l(g)] = sin[20]

sin[2 sin‘l(g)] = 2.sin6.cosO

] in~1(Xy1=2232
sin[2 sin (5)]—2.5.5
- in~1(3y1=2%
sin[2 sin (5)]—25

N =
~—

-1
<) = sin”t

T

|
(@)
)
7

" (@) (5)

Lol
e T
N—r
95}

. 5- .
N|lRr N|IFRr N|R

Il
NI

N— N N
Il
S
[
N
[
w I

cos[sin™1( %) + sin™1( % )]
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Ans.  gin~1( g) =A % = sinA . cosA = g
sin"i(2) =8 2 = sinB ~ cosB =2
13 13 13
cos[sin™!( %) + Sin‘l(ls—3)] = cos[A + B]
cos[sin™1( %) + Sin‘l(ls—3)] = cosA.cosB — sinA. sinB
in~1( 32 n~l(Zy=222_35
cos[sin™( 5)+ sin (13)] R
1,3 4,5 48 15
cos[sin™1( E) + sin 1(5)] ==-=
cos[sin™!( %) + Sin‘l(f—g)] = 2
24) Sin‘l(%) + cos‘l(—%) — tan"1( ) [W-18]
Ans. '
sin”™ {l) +cos™! [—l] —tan™ ()
2 2
41 (1 y
=sin (—]—H’Z’—COS (—J—tan (=)
2 2
4 Tow
6 3 2
o
3
1) Using principal value find the value of x if
tan (1) +tan"'(x) = 0 [S-17,W-13]

Ans. tan " (1) +tan™ (x) =0
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2) Prove that: 2tan™!(x) = tan™! (:’;2) [S-15,W-12]

AnNS. _ _ N
2 fan 1 X =tan ! X+ tan L X

_ tap-] ( X+ x }

l—xx,
1 X
= tan _ 3
\, l—x°

Iy

3) Prove that:  sin™(x) = cot‘l(\/%?) [W-15]

AnNS. Putx=siné#

\l1—sin’ @ }

sin &

_1( cosf»‘}
=cot | ——
s &

=cot™ [cut &)
=g

=cot™

=sin "' x
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4) Prove that:  cos[sin™( S)] = g [W-15]
ANS. put sin”[ 2 |5
L5)
C.siné =3
o
3 5
H
4 A
C.c0s8 = i
5
- cos| sin” (3) _4
N \5)] 5

5) Prove that:  sin™'( %) + 2 cos™I( _T;) +3sin"i(-1) = —% [W-15]

Ans. . -1 - -1(_1] - ]
sin” | ——= |+2cos” | — |[+3smn” (-1
(JZ} V2 i -

1 1 .
= —5111_1—+2(E—COS_1—]—SSID_11
NE) V2
=——+2{7T——]—:}£
2
__T
4

6) Verify that:  sin™( %) + cos™( %) = tan"1( «)
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Ans.

7)

Ans.

8)

sml( ) + cos” 1( ) = oz
6 3
Sin‘l(—) + cos‘l(—) _smton
18
sin 1( ) + cos 1( ) on
18
sin‘l(—) + cos‘l(—) =z
2 2 2

tan"1( o) = %

sin‘l(i) + cos‘l(%) = tan~1( o)

Verify that: sin‘l(_?l) + cos‘l(—é) = tan"1(o)

sin™!(5) + cosTH(F) = =sinTH(3) + [m— cosTH(3)]
. 1 _ 1 T T
sin”!(3) + cosTH(G) =gt (m =]
sin"1(3) + cosTH(3) =—Z4m -1

sin‘l(i) + cos‘l(g) =

tan~1( ) =§

sin‘l(_?l) + cos‘l(_?l) = tan~1( o)

Prove that: cos_l(g) + cos_l(%) = cos_l(z)
[S-19,W-18,S-18, W-17,W-16,5-16,W-15W-14,W-13,SQP]

OR
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- sin~1(32 1012y — o571 By = sin1( 28 -
Prove that: sin™*(Z) + cos™'( ;) =cos™'(;) = sin (65)[W 12]

Ans. .
A=sin"| ‘—J B= cos_l[EJ
5 13
.'.smA:é ‘:osB=E
5 13
5 15
3 5
A B
4 12

9) Prove that: cos‘l(g) - cos‘l(%) = cos‘l(g) = sin‘l(g) [S-17]

OR
: 104y _cin-1¢32y = 1,63
Prove that: cos (5) sin (13) cos (65)
Ans. -1(%) = N Coeind = 3
cos (5)—A --(5)—cosA --SmA—5
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_q, 12 12 . 5
cosT}(=)=B .= = cosB . sinB = —
13 13 13

cos(A + B) = cosA.cosB — sinA.sinB

4 12 3 5
COS(A+B) =El_3_EE

cos(A+ B) =§—£
cos(A+ B) = 2

A+B= cos‘l(g)

cos™?! (g) + cos‘l(i—i) = cos‘l(g)

-1083y — o118
cos (65) = sin (65)

10) Prove that: sin‘l(g) — cos‘l(%) = COS_l(z—g) [8'13]

ANS. sin1(2) =4 +(2) = sina ~cosh ="
COS_l(%) =B (1—53)=COSB sinB=%

cos(A — B) = cosA.cosB + sinA.sinB

R

cos(A—B) = "

ut |
vl |l w
»—slr—s
w |

cos(A—B)=§+%

cos(A—B) = z
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11)

AnSs.

12)

Ans.

— B = cos~1(28
A — B = cos (65)
_1(3 1,5 _1,56
sin 1(;)—cos I(E) = cos 1(5)
Prove that: cos‘l(g) - sin‘l(%) = cos‘l(%) [S-19]

OR

Prove that: sin‘l(z) - sin‘l(%) = cos‘l(%) = Sin‘l(g) [W-17]

-1(%) _ (A -
cos (E)_A .-(E)—cosA "SmA_E
in-1( 2y = (2 =g : _ 1
sin (17) =B ..(17)_51nB --COSB—17
cos(A — B) = cosA.cosB + sinA.sinB
cos(A—B)=i.E+§.E

5 17 5 17

cos(A—B) =%+%

cos(A—B) = %

A—B = cos‘l(%)

cos™?! (g) —sin™I( %) = cos‘l(%)

Prove that: sin‘l(g) + sin_l(%) = sin‘l(%) [S-13]

sin‘l(g =A (%) = sinA ~ CoSA =

R R
\1|u1 v w

sin"'(Z)=8B (2 =sinB . cosB =
(%) (%)

sin(A + B) = sinA.cosB + cosA.sinB
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sin(A+ B) —g 1—§+E o
sin(A + B) =g+g
sin(A+ B) = 2—:
A+B= Sin‘l(g—:)
sin™I( %) + sin™?! (%) = Sin_l(%)
13)  Provethat: sec( %) + tan™( %) = _1( )
OR

Prove that: cos‘l(g) +tan‘1(§) = ta n‘l(ll)
[W-17,W-15,S-15, S-14,W-13,W-12]

AN, Sec‘l(Z) = cos‘l(g)

s =4  w(f)=cosd  atana=1
tan'l(é) =B
. tan(A + B) — M

1-tanA.tanB

(+(3)

3y+
~tan(A+ B) = 4@)@

tan(A+ B) = ( )
os‘l(g) + tan‘l(g) = tan ‘1(11)

14)  Prove that: tan‘l(l—ll) +cot‘1(g) = sec™(V2) = cos‘l(\/%) [W-17]

OR
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) -1, 1 -1,5y — -1 — -1, 1
Prove that: tan (11) + tan (6) sec™(V2) = cos (ﬁ

ANS.

1 .'ﬁ] -1 65]
Let cot™| = |=tan™"| =

L5 6
LHS =cot™ E]— 7 1

L5 11

T R 4 17
- '..EJH“' |~ﬁ;

{ 2'1+ 17
tap~| 611

31

L 611

(55+67
T
=tan | es s

L 66 )
=tan™ (1)
-T_RHS.

4

~RHS=sec™' (2 }=;

15)  Prove that: tan‘l(%) + tan—l(%) = tan_l(g) — cot‘l(g)

[W-18,S-18,5-14,S-13,W-12,SQP]

Ans. (1 1)
1 af -1 :+H
tan — |+ tan — |=1tan
L? L 1 1
1—2. =
\ 7 13
[

2 9
tan™! <§) = cot‘l(z)
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16)  Prove that: tan‘l(%) + tan‘l(g) = tan‘l(%) = cot™1(2)

[S-19,S-18]
Ans B 1] » 2]
tan | — |+tan | —
4 9
R
19
:tr. -1
an 2
l——x—
. 4 9
(1
= tan —J
\ 2
—cot™'2

1 2
s tan”! n +tan™ 5= cot™2

17)  Prove that: tan~'( %) + tan™( %) = %

[W-19,S-19,S-18,W-16,5-16,SQP]

- _1(1] _I(IJ
tan~ | — |[+tan | —
2 3

1 1
53
— tan "’ “1.:’1
- _j 1
(2 3
:tan"l(]]
_7
,_1_
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18)

Ans.

19)

Ans.

20)

Ans.

Prove that: tan_l(%) + tan_l(i) + tan‘l(%) =g [S-16]

1.1

_+_
tan‘l(%) + tan‘l(%) + tan‘l(é) = tan‘l(lz_fl) + tan‘l(%)
2's

tan™(3) +tan"}(2) + tan"1(3) = tan1() + tan”1(3)
7.1

_+_
tan‘l(%) + tan‘l(%) + tan‘l(%) = tan™! 19_—181)
9’8

tan‘l(%) + tan‘l(%) + tan‘l(%) = tan"1(1)
-1c1 -1c1 101y =T
tan (2) + tan (5)+ tan (8) ”

Prove that: tan‘l(%) + tan_l(%) - t‘m_l(l%) =g

3 3
~1.3 1,35 _ —1(ﬁ)= ~1( 4%\ _ ~1,8
tan (4) + tan (5) tan " tan <1_%§ tan (19)
-1(3 —103y _ —1(£)= —1(2)_ -1 &
tan™ () +tan™ () — tan"" ( tan™" () — tan" ()
3 3 8 Z_2
=172 1,2y _ -1({ 2 ) = —-1,.11 19
tan (4) + tan (5) tan (19) tan (—1+§.i
1119
_1,3 _1,3 _1( 8 _1
tan™* (=) +tan” (=) — tan (—):tan (D
4 5 19
-1¢3 -103y_ —1(3)22
tan (4) + tan (5) tan S .

Prove that: tan‘l(i) + tan‘l(%) + tan‘1(§)+ tan‘l(%) =%

[W-16]

s tan™ 1 +tan”! 1 +tan! 1 +tan™" 1
5 7 3 8
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1 1 1 1
575 38
=tan | =" |+ tan™
1 1 1 1
1——x 1——x
L 5 7 3 8
12 11
=tan"" 351 +tan” 341
1- 1—
L 35 24
(12 _ 11}
= tan +tan
4 23
(12,1
.-l 34 23
= fan 12 11
l——x
L 34 23]
[ 276 +374
-1 ',"8']
= tan ==
132
1—
L 782
=la11_1(1)
_JT
4

21)  Provethat: tan'(1) + tan™'(2) + tan™}(3) =T
[S-19,W-18,S-17,W-14,S-14,SQP]

Ans. 142

1-1-2

‘ +tan " {3]

tan {1) +tan (2)+ tan " (3)=m+ tan " |

=T +tan" {—3)+ tan [3)

—m—tan ' (3)+tan'1 [3)

=T
22)  Provethat: tanl( g) + tan™( %) = %ﬂ
Ans. 9,11
tan™'(3) + tan™' () = tan™ ()
277
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tan‘l(g) + tan_l(l—;) =tan (-1 +n

-1¢2 -1y ™
tan (2)+tan (7)— LT

-1(2 -1y 237
tan (2)+tan (7)—4

23) Prove that: 2cot™1(3) + cosec‘l(Z) =g [W-14]
Ans. r.» \
1 |
B 1 ) Q.E (3
2cot™ (3)=2tan [—' = tan =— | =tan [—'
| 3) (1) \4)
1_ _ 1
. \3) )
a5
Let A=cosec | —
\4)
5
S.cosecd =—
4
5
4
A
5
. 2cot™ (3)+cosec‘1(: = tan ' [ = |+tan™ [ 4 |
\ 4 4 \3)
3.4 )
_+_
=tan" 4 3 |
(312}
o \43))
=tan" ()
_T
2
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TUTORIAL NO.8

INVERSE TRIGONOMETRIC RATIOS

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

Find the principal value of ~ tan~%(v/3)  [S-19,S-16]

Using principal value find the value of x if
tan™'(1) +tan"*(x) = 0 [S-17,W-13]
Prove that: 2tan™'(x) = tan‘l( 2 ) [S-15,W-12]

1—x2

Prove that:  cos™*(3) + cos™}() =cos™ ()

[S-19,W-18,S-18, W-17,W-16,5-16,W-15,W-14,W-13,SQP]
Prove that:  cos™(2) +tan"}() = tan (=)
[W-17,W-15,S-15, S-14,W-13,W-12]

Prove that:  tan™'(z) + tan"}(<) = tan™L(3) = cot™}(3)
[W-18,S-18,5-14,5-13,W-12,SQP]

Prove that:  tan™'() + tan™(3) = tan"1(5) = cot™}(2)
[S-19,S-18]

Prove that: tan~'(2) + tan™(3) ==
[W-19,S-19,5-18,W-16,5-16,SQP]

Provethat: tan (1) + tan™1(2) + tan™1(3) =T
[S-19,W-18,S-17,W-14,5-14,SQP]

Prove that: 2 cot™%(3) + cosec‘l(Z) =g [W-14]

Prepared By: Prof.T. K. Thange-Mob.- 9763072774 (Department of Science and Humanity) Page 306 of 456



Maratha Vidya Prasarak Samaj’s
Rajarshi Shahu Maharaj Polytechnic, Nashik

Udoji Maratha Boarding Campus, Near KBTCOE, Horizon, Wagh Guruji School, Gangapur Road, Nashik-13.

: Affiliated to MSBTE Mumbai, Approved by AICTE New Delhi, DTE Mumbai & Govt. of Maharashtra, Mumbai.

RSM OLY MSBTE CODE-1002 DTE CODE:- 5247
DEPARTMENT OF SCIENCE AND HUMANITY

ACADEMIC YEAR-2020-2021

Prepared By: Prof.T. K. Thange-Mob.- 9763072774 (Department of Science and Humanity) Page 307 of 456



Maratha Vidya Prasarak Samaj’s
Rajarshi Shahu Maharaj Polytechnic, Nashik

Udoji Maratha Boarding Campus, Near KBTCOE, Horizon, Wagh Guruji School, Gangapur Road, Nashik-13.

: Affiliated to MSBTE Mumbai, Approved by AICTE New Delhi, DTE Mumbai & Govt. of Maharashtra, Mumbai.

RSM OLY MSBTE CODE-1002 DTE CODE:- 5247
DEPARTMENT OF SCIENCE AND HUMANITY

ACADEMIC YEAR-2020-2021

Prepared By: Prof.T. K. Thange-Mob.- 9763072774 (Department of Science and Humanity) Page 308 of 456



Maratha Vidya Prasarak Samaj’s
Rajarshi Shahu Maharaj Polytechnic, Nashik

Udoji Maratha Boarding Campus, Near KBTCOE, Horizon, Wagh Guruji School, Gangapur Road, Nashik-13.

: Affiliated to MSBTE Mumbai, Approved by AICTE New Delhi, DTE Mumbai & Govt. of Maharashtra, Mumbai.

RSM OLY MSBTE CODE-1002 DTE CODE:- 5247
DEPARTMENT OF SCIENCE AND HUMANITY

ACADEMIC YEAR-2020-2021

Prepared By: Prof.T. K. Thange-Mob.- 9763072774 (Department of Science and Humanity) Page 309 of 456



Maratha Vidya Prasarak Samaj’s
Rajarshi Shahu Maharaj Polytechnic, Nashik

Udoji Maratha Boarding Campus, Near KBTCOE, Horizon, Wagh Guruji School, Gangapur Road, Nashik-13.
Affiliated to MSBTE Mumbai, Approved by AICTE New Delhi, DTE Mumbai & Govt. of Maharashtra, Mumbai.

MSBTE CODE-1002 DTE CODE:- 5247
DEPARTMENT OF SCIENCE AND HUMANITY

ACADEMIC YEAR-2020-2021

STRAIGHT LINE

Position in Question Paper Total Marks-12
Q.5.a) 1) 3-Marks.

i) 3- Marks
Q.5.b) 1) 3-Marks.

i) 3- Marks

A. BASIC (GENERAL ) TYPE :-
1) Inclination of line:- i) Inclination of X-axis = 0°
ii) Inclination of Y-axis = 90°

2) Slope OR Gradient of aline:- m = tané

3) The slope of a line passing through two points:- m = —zz_i’l
2771
Note:- i) Slope of X —axisisO0 if) Slope of Y- axis is oo

4) General equation of line:-

—Coefficient of x
coefficient of y

i) The general equation of line ax + by +c=0 ii) m=

5) Parallel and Perpendicular lines:- Two lines having slopes m; & m, are

i) parallel if m; =m, ii) perpendicular if m;.m, = -1
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Intercepts of aline:- i) To find X —interceptsput y =0

ii) TofindY —interceptsput x =0

Standard form of Equation of line:-
i) Slope point form:- y—y, = m(x —x;)

ii) Slope Intercept form:- y=mx+c

iii) Two point form:- 2224 - X%

Xo—X1 X—X1

iv) Double intercept form:-

QIR

y
Intersection of two lines:-

Consider two intersecting lines a;x + b,y =c¢; and a,x + b,y = ¢, to find

point of intersection solve above equation simultaneously or by crammer’s rule.
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Que.

1)

AnS.

2)

AnS.

3)

Examples:-
Solve the problems with given condition.

Find the equation of the line passing through the point (1,7 ) & having slope

2 units  [S-19,SQP]

Point =(x,,1,)=(17) & slope=2
.. Equation of line 1s,

y=—y =m(x—x)
Ly=T=2(x-1)
S 2x—y+5=0

Find the equation of the line passing through the point ( 2,3 ) & having slope
5units  [W-19]

Point (x,.1,)=(2.3) and slopem= 5
Equation of line 1s,
Y=y =m(x-x)
S y=3=5(x-2)
Sy—=3=5x-10
S Sx—=y-=7=0

Find the equation of line passing through (4, -5) and having slope _?2

[W-18,S-15]
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Ans. o
. the equation 1s

yv—y,=m(x—x)
Ly+S5=—Z(x—4
| S(x=4)
S 3y+15=—2x+8
S 2x+3y+7=0

4) Find the equation of the line passing through ( 3, -4 ) and having slope %
[S-18]

Ans. Point =(x.y)=(3.-4) & slope=

b |

.. equation of line 1s,
y—-n= m(x—l’l)

Ly—(-4) =E(I—3)

~2(y+4)=3(x-3)
“3x—2y—-17=0

5) Find the equation of straight line passing through (5, 6 ) and making angle

150° with X —axis  [W-14]
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ANS.

Given #=150°

".slope m=tanf =tan150°

C.equation 1s

:Ir"—_}'IZIH{:.T—Il)

1

L y—6=——e

} \E(
nA3y =63 =—x+5

ax+3y—6J3-5=0

1—5)

6) Find the slope of the line passing through the points (—1,—-2) and (-3, 8)
[S-14]

Ans. v, — Wy B R+2

slope m =-— =
rq - 1.1 _3+].

=-5

7) Find the equation of straight line passes through the points (- 4 , 6 ) and

(8,-3) [W-18,5-14]

ANS. gy x—x
Ya—™h R H=Y
L y—6 x+4
" 3-6 8+4
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S vy—6 x+4

T 912

~12(y—=6)=-9(x+4)

S 12y-72=-9x-36

S9x+12y-36=0 or —-9x—-12v+36=0

or 3x+4y—-12=0 or —3x—-4vy+12=0

8) Find the equation of straight line passes through the points (3, 5 ) and

(4,6) [W-17]

Ans. Equation of line 1s

V= X — X

="V, X=X
-5 x-3
5-6 3-4
y—-5 x-3
-1 -l
x—y+2=0

9) State the condition of two lines is parallel and perpendicular to each other
[W-15]
OR

State the conditions of parallel and perpendicular lines, whose slopes are

M, and M, [S-17,W-12]
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Ans. Two lines are parallel, it n, =m,

Two lines are perpendicular, if

mym, =—1
10) Provethat 2x+3y +7= 0 & 4x +6y +2 = 0 are parallel to each

other.
AnNS.
L :2x+3y+y=20

— Coefficient of x
Coefficient of y

. Slope of L; is=m, =
-2

L2:4x+6y+27=0

. _ —Coefficientof x _=4_=2
Slope of L, is =m, =~ fficient of y 6 3
—~2
my=m,="3"
L, and L, are parallel.

11)  Provethat 2x +3y—5=0 & 4x+ 6y —1 =0 are parallel to each other

Ans. -
LetL,:2x+3y=5=0

g] L. i _ —Coefficientof x - =2
Ope OL Ly 18y = “Coefficient of y 3

and L,:4x+6y—-1=20
. — Coefficientofx -4 -2
Slope of L is m, = ~Goetficient of y 6 3

-2
We observed that m, = m, = '?-'

This is the condition for parallel lines.
LilL,

Given lines are parallel.

Prepared By: Prof.T. K. Thange-Mob.- 9763072774 (Department of Science and Humanity) Page 316 of 456



Maratha Vidya Prasarak Samaj’s
Rajarshi Shahu Maharaj Polytechnic, Nashik

Udoji Maratha Boarding Campus, Near KBTCOE, Horizon, Wagh Guruji School, Gangapur Road, Nashik-13.
Affiliated to MSBTE Mumbai, Approved by AICTE New Delhi, DTE Mumbai & Govt. of Maharashtra, Mumbai.

RSM OLY MSBTE CODE-1002 DTE CODE:- 5247
DEPARTMENT OF SCIENCE AND HUMANITY
ACADEMIC YEAR-2020-2021

12)  Provethatthe lines3x +2y =5 & 2x—3y =6 are perpendicular lines
[S-19,W-16]

AnS. slope of 3x+2y=51s
3
ml = —;

slopeof 2x—3y=61s

-

m, =—=
. lines are perpendicular.

|
¥5)

mnt,

b2 | W L | o

13) Showthat 2x+y+3=0and x—2y—1 = 0 are perpendicular lines

[W-18]
—a -2
ANS. Slope of line 2x+y+3=0 is m‘lif:T‘*—j

Slope of line x -2y —-1=0 1s m, :%f: -l

1

Sompem, =2 x—

Somypemy =—1

Lines are perpendicular.

14)  Show that the lines 5x + 6y-1 = 0 and 6x- 5y + 3 = 0 are
perpendicular lines [S-15]

Ans i) For the line 5x+6y—-1=0

] A 5
- slope my =——=——
B 6
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ii) For the line 6x—5y+3=0

. slope m ——i——i—g
~.slope m, = o= =

=5
5 1 1
===
6 6/5 n,
5 6
S, = ——X—=—1
” 6 5

.. the lines are perpendicular.

15)  Prove that the lines 3x — 2y + 6 = 0 and 2x + 3y — 1 = 0 are perpendicular
to each other [S-18]

ANS. 1 3x_2y+6=0

-3 3
m=—=—
-2 2
—2
Hl, = —
-3
. 3 -2
consider m .m, =—.—=-1
2 3

-~ Lines are perpendicular to each other.
16)  Ifthe lines3y + 4px +8 = 0 & 3px-9y + 10 = Oare
perpendicular, find the value of 'p’  [S-17]

Ans. L :3x+4py+8=0 and
L :-9x+3py+10=20
—a

o oslope = —

b
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lines are perpendicular
mom, = —1

-3 9

4p 3p

-~
Il
I+
[ B | ]

17)  Find intercepts of a line 2x + 3y = 6 on co-ordinates axes [W-13]
Ans. 2x+3y=6

puty=10

x —intercept is 3

put x=10

.. y—intercept 1s 2

18)  Find the slope and X — intercept of the line = —2 = = [W-17]

3 4

Ans. x_»_1l_,

2 3 4
6x—4y—-3=0
6 3
.‘S]opa=——=—:=E
X-ﬁlrerceptz—fz___jzl
a 6 2
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19)  Find the slope and Y —intercept of line ~—*=2 [W-14]

3

Ans. X Y_,
4 3
S3x—4y—24=0
Sa=3 b=-4 c=-24
3
. slope m=—£=—i=— or 0.75
b —4 4
: —24
}-‘—i.m:—£=— =—6
_4

20)  Find the equation of the line whose X —intercept is double its Y —intercept on

co-ordinate axes & passing through the point (4, 1) [S-17]

Ans. Let x-intercept = a

y-intercept = b
from given a = 2b
equation of line is
x oy

a b

. equation of line is

x+2y=6

21)  Find the equation of the straight line passing through ( 12, —4) and sum of
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their intercept is 10 [W-15]

Ans. Let x —intercept is a
y —intercept is b
a+b=10
Equation of line 1s,

X ¥

REiY

a b

line passing through (12.—4)
)

a 10-a
sa’—26a+120=0
SLa=20.a=06
“b=-10.b=4

When a =20.b=-10
Equation of line 1s,
XY
20 10
iex—2y=20
Whena=6.b=4
Equation of line 1s,

X ¥y
P
lelx+3y=11

22)  Find the equation of the straight line passing through (-3, 10) and sum of

1

their intercept is 8 [W-14]

ANs. et x—int=a y—int=»
Sa+b=8
Soequation is
X v o RO ¥
—+==1 or —+—=1
a b a 8—a
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Sbx+ay=ab

S (8—a)x+ay=a(8-a)

But passing through (-3, 10)
~.=3(8—a)+10a=a(8-a)

o —24+3a+10a=8a—a’
*+5a-24=0

=3, -8

)

=1 or i+l:1
-8 16

+

W= 2
r._hl‘.,:

23)  Show that the points (6,1),(—1, 8),(3,—2) are the vertices of right
angled triangle by using slopes [W-17]

Ans.  TLet A(6.1). B(-1.8). C(3.-2) are the vertices of the AABC,
V=W 8-1

Slope of side AB =m,= — =—1
. —2-8 5
Slope of side BC = m, = =—
T 3+1 2
: —2-1
Slope of side AC = m; = =1
3-6
We observe that m, xm, = -1

~.side 4B 1 side AC
. AABC i1s right angled triangle at vertex A.
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TUTORIAL NO.9
STRAIGHT LINE

Find the equation of line passing through (4, -5 ) and having slope _?2
[W-18,5-15]

Find the equation of straight line passes through the points (- 4 , 6 ) and
(8, -3)[W-18,5-14]

State the conditions of parallel and perpendicular lines, whose slopes are
M, and M, [S-17,W12]

Provethat2x +3y +7= 0 & 4x + 6y + 2 = 0 are parallel to each

other

Prove that the lines3x + 2y =5 & 2x —3y = 6 are perpendicular lines
[S-19,W-16]

If the lines3y + 4px +8 = 0 & 3px-9y + 10 = Oare
perpendicular, find the value of 'p’  [S-17]

Find intercepts of a line 2x + 3y = 6 on co-ordinates axes [W-13]

Find the slope and Y —intercept of line = —2 =2 [W-14]

Find the equation of the line whose X —intercept is double its Y —intercept on
co-ordinate axes & passing through the point (4, 1) [S-17]

Find the equation of the straight line passing through ( 12, —4) and sum of
their intercept is 10 [W-15]
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B. ANGLE BETWEEN LINES:-

If @ is the acute angle between two lines having slopes m; and m, then

1+mymy
Examples:-

Que. Find the Acute angle OR Find the between the lines

1) 3x-y =4 and 2x +y = 3 [W-19,S-19,S-18]

ANs.  For3x—y=4.
slope a >
. m=——=——=
: b —1

For 2x+v =3,

(¥ ]

a
slope m, = Eraaiai -2

m. —mni
stanfd=|—L—2

L+ mm,

3-(-2)

2)  3x-y+4=0 and 2x+y—3=0 [S-17,5-13]

ANS. For 3x —y+4=0

slope=m; =—=—=173
b
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For 2x+y — 3=0

—-a —2
slope=m, = =—=-2
- b 1

2x +3y+5=0 and x-2y-4 =0 [W-17,W-12]

] a 2
slope my=——=——
pe b 3
For x—2y—-4=0.
slope m _a__ 1.1
A R
_'_tanﬂ'zm
1+my -mj,
21
3 2
—= .
1+[—1]-[l]
L3N
=~ or 175
4

2x + 3y=13 and 2x-5y+7 = 0 [W-14]

For 2x+3y =13,

slope m, =—

a
b
For 2x-5y+7=0.
slope m, = _<

b
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L(16) .
.6 =tan ‘—1| or tan~ (1.455)

I"\

5) y=5x4+6 and y = x [S-lg,W-18,S'15,SQP]

Ans.  For y=5x+6 ie, Sx—-y+6=0 or —Sx+y-6=0
a
slope m =——=35
b
For yv=x or x—y=0,

slope my = —% =1

Ctan @ = h
1+my -m,
| os5-1
1+(5)-(1)
2
=— or 0.667
D
42 1
", @ =tan {; or tan (0.667)

"

6)  3x—2y+4=0 and 2x-3y-7 = 0 [S-15]
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ANs.  For 3x—2y+4=0,

Sr’oem——ﬁ —i—i
T
For 2x—3v—-T7=0,
slope m __a__2_2
S
.'.‘ranlﬁ?:u
1+m, -m,
3.2
_ 2 3
2/)\3,
5
=— or 0417
12
.'.Q:tan_ll; or tall_1(0.417)

) 3x+2y+4=0 and 2x-3y-7 = 0[W-18]

Ans. For 3x+2y+4=0,

slope —a_23
M =—=—
Pe =77
For 2x-3y-7=0,
slope —a_2_2
M, =—=—=—
Pe ML = =T33
. tand — m; —m,
1+ mym,
-3 2
2 3

-(3)5)
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stanf@ = o
- @ =tan™ (0)
~0=90" or Z~
2
8 3x+2y=6and 2x-3y =5 [S-16]
Ans. -3 2
m = m = _—
2 3
m —m
tanB = : '
1+ mm
1 2
-3 2
= : _3_ = o
-3 2
1+ —x —
2 3
_ .
B=tan «o =90 = —
2
9  3x—4y =420 and 4x + 3y = 420 [S-18]

ANS. Bor 3x—4y =420

slope m, = a__3
==
b 4

3
4
For 4x+3y=420

a 4

slope m, = > p

tan & =
1+ m,m,
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. @ =tan™ (rf_:}

.8 =§ or 90°

-

10)  Find the acute angle between the lines whose slopes are v3 and % [W-13]

Ans.

my, = J3 and m, =

1

bvy|

a0 6 m, — 1,
L+ mym,
\/: 1
3 —
NN
- 1
1+\/; —=
3
_ 2
2443
tangd= L
\E
.
s0=tan™ (—]
3
T
6=_or 30°
6

11)  Find the equation of line passing through (-1, 1) and making an angle %

with the line2x + 3y =6 [W-17]
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Ans. The slope of the given line 2x+3y=61s

??.’1 = -
2

Let the slope of the required line be 'm'

n, — ni
s tanf=|——"2%

L+mm,

; -2
putting 6=45" . m, :? Ly, =m

-2
——m
. tand5'= 3—1
1+[::)m
3
=[O
3I—2m
7
3n::i1
3—2m
—2-3 —2-3
) n?=10r ”?=—1
3i—2m 3i—2m

So—2—3m=3-2m or —-2-3m=-3+2m

Sm==Sorm=
q

Hence the equation of lines, in slope-point form is

(i) form=-5

y=y =m(x-x)

Sy—1=-5(x+1)

S S5x+y+4=0

(ii) form = !
5

y=yn=m(x-x)

1
syv—1= i(x+1)

Lx=5y+6=0
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C. CONDITION OF PARALLEL AND PERPENDICULAR LINES :—
Examples:-

1) Find the equation of line through the point ( 4,5 ) parallel to the line
2x—3y—5=0

Ans.  The slope of the given line m; = :—2 = %

m; =m;

2
my, ==
273

By slope point form
Yy =y =my(x — xq)
5= - 4
y-5=3(x-%
3y—15=2x-8
2x—3y+7=0
2) Find the equation of line passing through the point ( 2, 3) and parallel to the

linex—y+7=0

ANS.  The slope of the given line m, = :—1 =1
m; =m;
m2 = 1

By slope point form
Yy —y1 =my(x —X1)
y—3=1(x—-2)
y—3=x—2
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x—y+1=0
3) Find the equation of line passing through the point ( 2, —3) and parallel to the

line4x —y+7=0

ANns.  The slope of the given line m, = :—i =4
m; =m,
m, = 4

By slope point form
Yy =y =my(x —xq)
y——3=4(x—2)
y+3=4x—8

4x—y—11=0
4) Find the equations of the lines passing through the point ( 6, 5) and parallel

to the line having intercepts 2 and 4 on X and Y axis respectively
[W-18,5-15]

Ans. Given lineis passing through (2. 0) & (0. 4)

, L n—=¥y 4-0
.. slope of given line 1s my = Hoh =—

— § )
x,—-x 0-2

.. Slope of the required line is,

m=my=-1

S equationis,
y-yn=m [x —-X }

L y=5=-2(x-6)

Sy—5=-2x+12

S 2x+y=-17=0
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5) Find the equation of line passing through the point ( 3, 4 ) and perpendicular
tothe line 2x- 4y + 5 = 0 [S-18]

Ans. Point =(x.. y)=(3.4)
Slope of the line 2x—4y+5=0 1s,
a 21
Mm=——==—
b -4 2
.. Slope of the required line 1s,
. 1
m=——=-1
m
.. equation is,
y-y= m'(x—xl)
Sy—4=-2(x-3)
S 2x+y—-10=0

6) Find the equation of line passing through the point ( 3, 4 ) and perpendicular

to the line 3x +2y + 5 = 0 [W-13]

ANS. (1 3,)=(5.4)

Tad

slope of the line 3x+2y+5=01s m, = -
2

-

3

SO, =
. equation of required line is.
(y=3)=m,(x-x)

2
y—4==(x-3)

2x—3y+6=0

7) Find the equation of line passing through the point ( 4, 5) and perpendicular

tothe line 7x- 5y = 420 [S-19,SQP]
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Ans.  Point =(x.1,)=(4.5)
Slope of the line 7x —5y =420 1is,

a 7 7
m=——=—-——=—
b -5 5
. Slope of the required line is,
1 -5
m=——=—
m 7
. equation is,
vy =m(x-x,)
-5
y—5=—I(x-4
2 (v-4)

8) Find the equation of line passing through the point ( 2, 3) and perpendicular
tothe line 3x- 5y = 6 [W-19]

Ans.  Point (x.y)=(2.3)

Slope of the line 3x -5y —-6=0 is,

a 3 3
m=——=——==
-5 5
.. Slope of the required line is.
: 1 5
m=——=——
m 3
. equationis,

v—y =m(x—-x)
=l

5 33-9=-5x+10

S5x+3vy-19=0
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9) Find the equation of line passing which is perpendicular bisector of the line
joining the points A (8 ,—1)and B (6, 3) [S-17]

Ans. Let P be midpoint of 4B

8+6 —-1+3
.'.Pi*a.r . )
k 2 2

ie.P(7.1)

3-(-1)

6 -8

Slope of AB.m =

“" required line is perpendicular to 4B

. mom, =—1

.m2=

1
2
. equation of required line 1s

y—y1=m2(x—xl)

Tx—2y-5=0
10) Find the equation of line passing which is perpendicular bisector of the line

joining the points A (-2, 3)and B (8,-1) [W-13]

Ans. . . (-2+8 3-1
> mid point of AB 15[ 2 J:(Stl}
2 2
slope of AB 1s, m, = L :_—2
8+2 5
5
y-1=2(x-3)
5x-2y-13=0
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D. INTERSECTION OF TWO LINES:—

Examples:-

1) Find the equation of line passing through the point ( 2, 5) and through the
intersection of the lines x + y = 0and 2x-y = 9

[S-18,W-18,W-16,W-14,S-13, W-12]

AnS. x+y=0

Sx=3

y=-3
. Point of intersection = (3, —3)
S equationis,

Y=y _ X=X

V=W X=X

. y->5 x-2
T _3_5 3-2
~8x+y-21=0

2) Find the equation of line passing through the point (4, 5) and through the

intersection of the linesx + y = Oand 2x-y = 9 [S-16]

Prepared By: Prof.T. K. Thange-Mob.- 9763072774 (Department of Science and Humanity) Page 336 of 456



Maratha Vidya Prasarak Samaj’s
Rajarshi Shahu Maharaj Polytechnic, Nashik

Udoji Maratha Boarding Campus, Near KBTCOE, Horizon, Wagh Guruji School, Gangapur Road, Nashik-13.
Affiliated to MSBTE Mumbai, Approved by AICTE New Delhi, DTE Mumbai & Govt. of Maharashtra, Mumbai.
MSBTE CODE-1002 DTE CODE:- 5247
DEPARTMENT OF SCIENCE AND HUMANITY
ACADEMIC YEAR-2020-2021

point of intersection = (3.-3)=(x.),)
and given point = (4.5) = (x,. ¥,
Y-y, r-x

its equation in two points form is =
.-y X —X

y-(-3) x-3

5-(-13) =4—3
y+3

g
y+3i=8(x-3)

=x-3

y+3I=8x-24
-8x+y+27=0 or Bx-y-27=10

3) Find the equation of line passing through the point ( 3, 2) and through the

intersection of the lines 2x +3y = 1and 3x—4y =4 [SQP]

Ans.  The point of intersection of the lines 2x + 3y =1 and 3x —4y =4 IS
16 -5
(5 35)
=~ The required line passing through the point (3, 2) & (1—3 , I—j)

=~ by two point form

Y2=YV1 _ Y=V1
Xo—X1 X—Xq

39x — 117 =35y =70
39x —35y—47 =0
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4) Find the equation of line passing through the point of intersection of the line

2x + y+6 =0 & 3x + 5y — 15 =0 & parallel to the line

5x +6y + 3= 0 [S-19]

Ans. 2x+y =—6
3x+5y=15

10x+5y=-30
3Ix+5y =15

Tx=-45

.P=T

g
EI—i=—ﬁ
7

. Point of intersection= (

3 45

|

7

Slope of the line Sx +6y+3 =0 1s,

a 5
m=——=——

b 6

.. Slope of the required line 1s,

5
m=——
G

.. equation is.

Y-y, =m (J{ — xl)
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45 5( 3 ]
I S
i 6L 14
45 5 5 Ty+45 5(14x-3
" y——=——x—— OR 4 =——L ! 1
7 6 28 7 6\ 14
- 45 5
P S L 12(Ty+45)=-5(14x-3)
6 7 28 :
5x 25
_+},+T= S T0x+84y+525=0
5) Find the equation of a line passing through the point of intersection of lines
x—2y—5=0 and x4+ 3y = 10 and parallel to the line 3x + 4y =0
[S-18]
Ans. x—2y=5 x 3
x+3y=10 x 2
Ix—6y=15
+ 2x+6y=20
S5x =35
x=17
T-2y="5
—2y=-2
wy=1
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. Slope of the required line 1s.
3

m=m =——

4
. equation of line is .

y=yn=m(x-x)

Ly—l= —3[}{—7:}

SAix+4y-25=0
6) Find the equation of line passing through the point of intersection of the line

4x +3y =8 & x +y =1 & parallel to the line5x — 7y = 3
[W-17,5-17,SQP]

ANS. 4x+3y=38

x+y=1
4x+3y =28
3x+3y=3
x =35
y=-4

line is parllel to the line 5x -7y =3

: : —a 5
. slope of required line m = —= —
-

b
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Ly =—4
.. Point of intersection is (x,y)=(5,-4)

line 1s parllel to the line 5x -7y =

. slope of required line m = 2 >
b 7

. equation of line 1s

y-y, =m(x-x)

5

y+4=?—(x—5)

LTy +28=5x-125

" S5x-T7y-53=20

7) Find equation of line passing through the point of intersection of the lines

2x+3y =13 and 5x —y =7 and perpendicular totheline3x —y+7 =0
[W-18,5-16,5-15, W-12]
AMS- i3y =13
Sx—y=7
w 2x+3y=13
15x—3y =21
17x =34
2

3

-
I
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.. Point of intersection = (2. 3)
Slope of the line 3x—y+7 =0 is,
a 3

m = ee—— I —— 3
b -1
.. Slope of the required line is.
1 1
mM==———=——
m, 3
Joequationis,
y—y = m(x—Jcl]
SLy=3= —l(x—l)
3
SLx+3y-11=0
8) Find equation of line passing through the point of intersection of the lines

2x + 3y =13 and 5x —y = 7 and perpendicular to the line3x —y +17 =0

[S-13]
Ans. i
2x+ 3y =13 — (1)
Sx—y=7 —(2)
2x+ 3y =13
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~ point of intersection=(2,3)

slope of theline3x—y + 17 =10is

. slope of the required line is,

1 )
m=—-——=-—-=

my 3

. equation is
v—y; =m(x—x,)
1
r—3=—=(x—-2
3 NCEE)
~x+3yv—11=0
9) Find equation of line passing through the point of intersection of the lines

2x+3y =13 and 5x —y =7 and perpendicular to the line
3x—2y+7=0 [W-16]

Ans. 2x+3y =13
Sx—y=7
2x+3y =13

~+ 15x—3y=21

17x =34
x=2
5(2)—‘1': 7

-
-2

e

Y]

Sy =
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.. Point of intersection = (2. 3)

Slope of the line 3x—2y+7=0. 1s,

a 3 3

my=——=———=-—

b -2 2

.. Slope of the required line is,
1 | 2
Mm=———=——"=——
m, 2 3
2

Soequationis,
v—y =m(x-x;)

. _1‘—3:—3(1‘—2)

-

S 2x+3y—-13=0

10) Find equation of line passing through the point of intersection of the lines
2x+3y =13 and 5x—y =7 and perpendicular to the line
2x — 5y +7=0[S-14]

Ans

- Point of intersection=( 2, 3)

Slope of line 2x—5y+7=01s
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. Slope of required lineis m=—

2 |

. the equationis.

v—y, =m(x—x)

S
Sy=3=—=(x-2
r-3=-2(x-2)

52y —6=-5x+10

.
..

Sx+2y-16=0 or S5x+2y=16

11)  Find equation of line passing through the point of intersection of the lines

2x+3y =13 and 5x —y =7 and perpendicular to the line

2x — 5y +9 =0[W-13]

ANs. 2y 43y =13

slope of the line 2x—5y+9=01s m, =

| kD

n, =

r\““'J|"_|J'1

equation of required line 1s,

(.T _ -1'-1) =m, (T _xl)
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3= (v-2)

—

Sx+2y-16=0

12)  Find the co-ordinate of the foot of perpendicular drawn from ( 3,4 ) to the

straight line 4x —2y+9=0 [W-17]

ANs.  The slope of the given line 4x—2y+9=0 is

m=—=2

For perpendicular lines , m,m, = —1

-1
Sy =—
2

Equation of perpendicular 1s

(v—w)=m(x—x)

—1
Sy—4=—(x-3
y=4=—(x-3)
Lx+2y-11=0

Foot of the perpendicular = Point of intersection of two lines
.. Solving the equations

4x—-2y=-9

x+2y=11

SAx=2y=-9

+ x+2v=11

Sx=2
53
X = 2 and y = —
5 10
2 53 ]

A
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E. DISTANCE OF A POINT FROM A LINE :-

dist ax{ + by, +c¢
istance =
VaZ + b2
Examples:-
1) Find the length of perpendicular from the points (2,3 ) on the line

4x—6y—-3=0 [S-19,W-15]

AnS.

ax; +by, +c¢

\4 (2)+(-6)(3)-3
(4y +(6) |

_|8-18-3

-4'16+3

|-13

2) Find the length of perpendicular from the points (3,2 ) on the line
4x—6y—-5=0 [S-14]

Ans. Given 4x—6y—-5=0
SA=4, B=-6, C=-F
.. the length of the perpendicular is,
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Ax, + By, +C
J4£+B
4(3)-6(2)-5
2 +(-6)’

p=

5
= or 0.693

3) Find the length of perpendicular from the points (2,5 ) on the line

2x+3y—-6=0 [W-19]

Ans. g |mtbyte
P
_2(2)+3(5)-6
o ‘ J2)Y +(3)
13 _
i JI3 or 3.61
4) Find the perpendicular distance between the point (3,4 ) and the line
3x+4y=5 [S-13]
OR
Find length of perpendicular from the point ( 3, 4 ) on the line
3x +4y —5=10 [W-16,W-13,SQP]
Ans. ax, +by, +c

p:

Prepared By: Prof.T. K. Thange-Mob.- 9763072774 (Department of Science and Humanity) Page 348 of 456




Maratha Vidya Prasarak Samaj’s
Rajarshi Shahu Maharaj Polytechnic, Nashik

Udoji Maratha Boarding Campus, Near KBTCOE, Horizon, Wagh Guruji School, Gangapur Road, Nashik-13.
Affiliated to MSBTE Mumbai, Approved by AICTE New Delhi, DTE Mumbai & Govt. of Maharashtra, Mumbai.

RSM OLY MSBTE CODE-1002 DTE CODE:- 5247
DEPARTMENT OF SCIENCE AND HUMANITY
ACADEMIC YEAR-2020-2021

3(3)+4(4)-5
(3) +(4)
94+16-5

VO+16

20

N
_20

5

p = 4 units
5) Find the length of the perpendicular from the point (5, 4 ) on the straight
line 2x +y =34 [S-18]

Ans. ax, +by, +¢
2(5)+1(4)-34
(2 +(1)

_ 10+4—34‘

NG
20

= &= OR 8.94

NG

6) Find the distance between (=2, 3) &theline3x +2y+26 =0

p:

[S-19,SQP]

Ans. 33 +2y+26=0
ax, + by, +c

Na' + b’
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g B(2)+2(3)+26
(3) +(2)
d 2 24/1 7.21
Sod = or 3 or 7.
7) If the length of perpendicular from (5, 4) on the straight line 2x + y +

K = 0is 45 units. Find the value of K [W-14]

Ans.
ax, +by, +c

pP= =
NJa’ +b°
N 2(5)+4+k

V27 41

14+k
BENEE 7
s a5 A5 =14+ K]
5.20=14+k|
~20=14+k or -20=14+k
Se=k or |=34=k
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F. DISTANCE BETWEEN TWO PARALLEL LINES :-

1)

Ans.

2)

Ans.

Find the distance between parallel lines

dist | i

istance = (———
va? + b?

Examples:-

Find the distance between two parallel lines 3x —y+7 =0 and

3x—y+16=0  [S-18,W-17]
For 3x—y+7=0

a=3,b=-1,¢=7

For 3x—y+16=0

a=3 b=-1¢,=16

.. distance between two parallel lines is

| e—-a |_|_ 16-7 ‘
o+ | |F+)]
i
Jio
——_ OR 2.846
10

3x +2y-6 = 0 and
3x + 2y-12 =0

A=3B=2C =-6,C,=-12

] C1—-C, |
P~ Vazr B2

—6—(-12) .

P~ Ve (2)2‘
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- lm=l
P= 175+t
, e
P =73 units.

3) Find the distance between the lines 4x —3y+2=0 and 4x+3y—9=0

Ans. 4x=~3y+2=_0and4x+3y—9=0

Herea=4,b=3,¢, = 2,67

d="

d=

\ja’+b
—g

=9

BNCEIE;

11

unit
5 S

2 V16+9

-l

4) Find the distance between the lines 3x + 2y = 5and 6x + 4y = 6

[W-18,S-16]

Ans.  LetL :3x+2y=35

and L :6x+4y=6 = 3x+2y=3

T a=3.b=2 ¢ =
distance between the lines

d=

L
L1:

C;—¢
\/a +b

59|

3 +2
2 g

=

3x+2y-5=10

3Jx+2y-3=0

D

Prepared By: Prof.T. K. Thange-Mob.- 9763072774 (Department of Science and Humanity)

= -3

1s given by.

Page 352 of 456



Maratha Vidya Prasarak Samaj’s
Rajarshi Shahu Maharaj Polytechnic, Nashik

Udoji Maratha Boarding Campus, Near KBTCOE, Horizon, Wagh Guruji School, Gangapur Road, Nashik-13.
Affiliated to MSBTE Mumbai, Approved by AICTE New Delhi, DTE Mumbai & Govt. of Maharashtra, Mumbai.

RSM OLY MSBTE CODE-1002 DTE CODE:- 5247
DEPARTMENT OF SCIENCE AND HUMANITY
ACADEMIC YEAR-2020-2021

5) Find the distance between the lines3x + 4y + 5 = 0and 6x + 8y = 25

Ans. 3x+4y+5=0 and  6x + 8y =25
~23x+4y+5)=2x0 56X+ 8y—25=0
6x + 8y + 10 =0 | |
Herea=6,b=8,¢c, = 10,c,=-25

d o Fg Gy
\a“ + b°
_ | =25-10 | |_=35 ._'—35}
\(6)7+ (8|  [\f36+64|  [4/100
_33
T
l—z its
d=%5 units
6) Find the perpendicular distance between two parallel lines 5x — 12y +1 =10

and 10x —24y = 1 [S-14]

OR
Find the perpendicular distance between two parallel lines 5x — 12y 4+ 1 =0
and 10x —24y— 1=0 [W-13]

Ans. Given 5x—12y+1=0 and 10x-24y=1
S10x—=24y+2=0 and 10x-24y-1=0

5. A=10. B=-24. C,=2 and C,=-1
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or 0.115

7) If the distance between the lines 12x + 5y = K and 12x +5y =36 is 2

then find K.
Ans. 12x+ 5y =K and 12x+ 5y =36
2x+S5y—-K =0 . s 12x+5y—-36=0
Herea= 12-b=5- C|=_k:,cz=—.36

and also given d = 2.
The distance between two parallel lines are given by

C— ¢
s ‘\'/a“+b" _
| =36-EK)
B (12)° + (5)
-36+K
2= |T—orxK
\[144 + 25
5 |[Z36 K
“ 13
26=|-36+K|
26 =-36+K -26 ==36+K
K =26+ 36 K =-26+36
K =62 K=10
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8) Find the distance between the lines 5x —2,/y +1=0 &
5x —2/y—10=0

ANS. Here a=5b=-24/6,¢,=1,¢c,=-10

The distance between two parallel lines is given by

d= 2L
_ | =101
V) + 26y
By x5 00 W S
- IN@s)+24] T \/Z@)
d= 17—lumts |
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1)

2)

3)

4)

5)

6)

7)

8)

9)

10)
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TUTORIAL NO.10
STRAIGHT LINE

Find the acute angle between 2x + 3y + 5 =0 & x-2y-4 =0
[W-17,W-12]

Find the acute angle betweeny = 5x + 6 & y = x
[S-19,W-18,5-15,SQP]

Find the equations of the lines passing through the point ( 6, 5) and parallel to
the line having intercepts 2 and 4 on X and Y axis respectively [W-18,5-15]
Find the equation of line passing through the point ( 4, 5) and perpendicular
totheline  7x- 5y = 420 [S-19,SQP]

Find the equation of line passing through the point (2, 5) and intersection of the
lines x+y =0 & 2x- y =9[S-18, W-18,W-16,W-14,5-13,W-12]
Find equation of line passing through the point of intersection of the lines

2x+3y =13 and 5x —y =7 and perpendicularto 3x —y+7 =0
[W-18,5-16,5-15, W-12]

Find length of perpendicular from the point (2,3 ) on the line
4x—6y—-3=0 [S-19,W-15]

Find length of perpendicular from the point ( 3, 4 ) on the line
3x+4y—-5=0 [W-16,W-13,SQP]

Find the distance between two parallel lines 3x —y + 7 = 0and

3x—y+16=0  [S-18,W-17]

Find the distance between the lines 3x + 2y = 5and 6x + 4y = 6
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MENSURATION

Position in Question Paper Total Marks-10

Q.1. d) 2-Marks
Q.1. e) 2-Marks
Q.5.¢) 1) 3-Marks.

i) 3- Marks
| AREA:-
A. CIRCLE:-
FORMULAE:-
1) Area = mr?
2) Circumference = 2mr
Examples:-
1) Find the area of the circle & circumference whose radius is 7.7 [I[]

Ans. r=7.7cm

Area = mr? = %X(7.7)2 = 186.34 cm?

22
Circumference = 2nr = 2X7X7.7 =484 cm

2) What is the radius of the circle if it’s area is 120cm? ? find it’s circumference.
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Ans.

3)

Ans.

4)

AnSs.

A =120 cm?
A= mr?

22
120 = 7X(r)z

38.18 = (r)2
6.1791 =r
r=6.1791 cm

22
Circumference = 2nr = 2X7X6.1791 = 38.8400 cm

A circle has a diameter of 14 ¢m. Calculate it’s area.

d=14cm
_d_14_7
r—z— > = cm

22
A= nr?= 7X(7)2 =154 cm?

Find the area of the of ring between two concentric circles whose

circumference are 75 cm & 55 cm. [S-19]

anl = 75

22
2X7X rn =75
r, = 1193 cm
2nr, = 55

22
2X—Xr, =55
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r, =8.75 cm
A =nrf —nr}

A=n(r{—1r)

22
A==-[(1193)* - (8.75)"] = 206.68 cm’

5) The area of the ring formed by two concentric circle is 346.5 cm?. If the
circumference of the inner circle is 88 cm. Find the radius of the outercircle.

Ans.  Let r; be the radius of inner circle & r, be the radius of outer circle.

Circumference = 2nry
22
88 =2X—Xn;
7
14 - T'l
=14 cm
(A)ring = (A outer — (A)inner
346.5 = nr} — nrf

346.5 = nt[r} — 1{]

22
3465 = = [rf — (14)7]

22
346.5 = =-[r7 — 196]
110.25 = 12 — 196
306.25 = 12
175 - rz

r, =175 cm
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B.

1)

2)

1)

AnSs.

2)

AnSs.

TRIANGLE:-

FORMULAE:-

1
Area = 2 X Base X Height

Area = \/s(s —a)(s—b)(s—c) where

a+b+c . .
S = 2 = semzperlmeter

Perimeter = 2s
Examples:-

Find the area of the triangular plot whose base is 17.2 cm & height 19.60cm.

1
Area = 2 X Base X Height

1
Area = > X17.2 X 19.60

Area = 168.56 cm?
In a right angle triangle, the length of one side is 4.5 cm & the length of the

hypotenuse is 20.5 cm.Find the area of the right triangle.

1
Area = 5 X Base X Height

1
Area = > X45X20

Area = 45 cm?
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3)

AnSs.

4)

AnSs.

5)

The base of the right angled triangle is 8 m & hypotenuse is 10 m . Find it’s

area.

1
Area = 2 X Base X Height

1
Area =§X6X8

Area = 24 cm?
A park is in the form of a right angled triangle with hypotenuse13 c¢m. If one of

the side is 12 cm ,find the cost of leveling at the rate of ¥ 10 per sg.cm

1
Area = 2 X Base X Height

1
Area =§X5X12

Area = 30 cm?
Cost = Area X Rate
Cost =30X 10
Cost = 300 Rs.

Find the area of the triangle whose sides are 4 cm, 6 cm & 8 cm.
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Ans.

6)

AnSs.

a+b+c
2

Area =,[s(s—a)(s—b)(s—c¢) s=

a=4cm , b=6 cm, c=8cm
4+6+8
S=T=9 cm

Area =+/9(5)(3)(1) = V135 = 11.60 cm?
Find the perimeter of the triangle whose sides are of lengths 13 cm , 14 cm &
15 cm.

Perimeter = 2s

a+b+c .

S = — = semiperimeter

a=13cm , b =14 cm, c=15 cm
13+ 14 + 15

s = > =21 cm

Perimeter = 2s =2X21 =42 cm
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1)

2)

1)

AnSs.

2)

AnS.

3)

Ans.

RECTANGLE:-

FORMULAE:-

Area =1Xb

Perimeter = Sum of all side

Examples:-

The area of rectangle with one side 6 cm & other side 8 cm.Find the area.
Area =1Xb

Area = 6 X8 =48 cm?

The area of rectangle with one side 8 cm is 172c¢m? . Find length of the other
side. [SQP]
Area =1Xb
172 =8Xb

215 =D

b=215cm

The area of the floor of a rectangular hall of length 40 m is 960 sq. m. Carpets
of size 6m X 4m are available. Find how many carpets are requied to cover the

hall.

(Area)yan =1LX Db
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960 =40Xb
24 =b
b=24 cm

(Area)cqrper =1 X D
(Area)carper = 6 X 4

(Area)cgrpet = 24 Sq.m

rd _ (Area)Hau _ 960
(Area)carpet 24

Req. =40 m

The length of one side of rectangle is twice the length of it’s adjacent side. If

the perimeter of rectangle is 60 cm. Find the area of the rectangle.[S-18]

Perimeter = sum of all sides

Let x be the adjacent(length) side & 2x (breadth) be the other side
Perimeter = 2x +x + 2x + x

60 = 6x

x =10 cm

l=x=10

b=2x=2X10=20cm

Area =1Xb

Area = 10X 20

Area = 200 cm?

The area of rectangular garden( Courtyard ) is 3000m?. It’s sides are in the
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ratio is 6: 5. Find the perimeter of the garden( Courtyard )  [S-19,W-17]

Ans. | 6
b 5
6
l=§Xb
Area =1Xb
3000=2XbXb
3000=§Xb2
5
2500 = b?
50=0»>
b=50m
6
lngb

6
l:§X50:60m

Perimeter = sum of all sides

Perimeter = 60+ 50+ 60+ 50 =220m
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SQUARE:-
FORMULAE:-

Area = (side)?

Perimeter = Sum of all side = 4 X Side
Examples:-

Find the area of the square whose side is 4 cm.
Area = (side)?

Area = (4)? = 16 cm?

The perimeter of the square is 24 cm .Find area of square.

Perimeter = 4 X Side
24 =4 X Side

6 = Side

Side =6 cm

Area = (side)?

Area = (6)% = 36 cm?

A square grassy plot is of side 100 meter. It has a gravel path 10 meters

wide all round it on the inside. Find the area of path. [WW-18,SQP]

Area = (side)?
(Are@)yyser = (100)% = 10000
(Area) ipner = (80)? = 6400
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(Area)path = (Area)oyter — (AT€Q) inner

(Area),qen, = 10000 — 6400 = 3600 m?

On rectangular field of 25 X 12 m , a square shaped house was built it’s side
9m . Find the remaining area of the field?

(Area)rectangie = 25 X 12 = 300 m?
(Area)square = (side)* = (9)* = 81 m?
(Area)remaining = (Are€@)rectangle — (Area)square
(Area)remaining = 300 — 81 = 219 m?

A square flowerbed is surrounded by a path 10 cm wide around it.If the area of
the path is 2000 cm?. Find the area of the square flowerbed.

Let x be the side of square flower bed
(Area) pyter = (side)? = (x + 20)?
(Area)ipner = (side)® = (x)?
(Area)paen = (Area)outer — (ATea)inner
2000 = (x + 20)% — (x)?

2000 = x2 + 40x + 400 — x?

2000 = 40x + 400

1600 = 40x

40=x

x =40 cm

(Area) fiower pea = (side)? = (40)* = 1600 cm?

Prepared By: Prof.T. K. Thange-Mob.- 9763072774 (Department of Science and Humanity) Page 368 of 456



Maratha Vidya Prasarak Samaj’s
Rajarshi Shahu Maharaj Polytechnic, Nashik

Udoji Maratha Boarding Campus, Near KBTCOE, Horizon, Wagh Guruji School, Gangapur Road, Nashik-13.
Affiliated to MSBTE Mumbai, Approved by AICTE New Delhi, DTE Mumbai & Govt. of Maharashtra, Mumbai.

RSM OLY MSBTE CODE-1002 DTE CODE:- 5247
DEPARTMENT OF SCIENCE AND HUMANITY
ACADEMIC YEAR-2020-2021

E. TRAPEZIUM:-
FORMULAE:-

1
1) Area = EX(Sum of parallel side) X Height

Examples:-

1) Find the area of trapezoid with base of 10 cms , 14 cm & height of 5 cm

Ans. 1 . .
Area = EX(Sum of parallel side) X Height
1
Area = EX(lO +14)X5
1
Area = EX(24) X5
Area = 60 cm?
2) Find the area of the trapezium whose parallel sides are 10 cm & 8 cm where
the perpendicular distance between the side is 4 cm
Ans.

1

Area = EX(Sum of parallel side) X Height
1

Area = EX(lO +8)X4

1
Area = EX(18) X4

Area = 36 cm?

3) The area of the trapezoid is 24 sq.cm & the bases are 9cm & 7 cm, find the
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height.

Ans. 1 . .
Area = EX(Sum of parallel side) X Height

1
24 = —X(9+7) X Height

1
24 = -X(16) X Height

24 = 8 X Height
3 = Height
Height =3 cm

4) A wall is of the form of trapezium with height 4 m & parallel side being 3 m
& 5 m . Find the cost of painting of wall if it has rate of paining as Rs. 25 per
sq.m

Ans, 1 . :
Area = EX(Sum of parallel side) X Height

1
Area = EX(S +5)X4

1
Area = EX(S) X 4

Area = 16 m?
Cost = Area X Rate
Cost =16 X 25 = 400 Rs.
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1)

1)

Ans.

2)

AnSs.

3)

Ans.

RHOMBUS:-

FORMULAE:-

Product of diagonal
2

Area =

Examples:-
Calculate the area of rhombus whose diagonals are 30 cm & 16 cm

Product of diagonal
2

Area =

30X 16
Area = = 240 cm?

Find the area of rhombus whose diagonals are 6 cm and 9 cm.[W-18]

Product of diagonal
2

Area =

6X9
Area = —— = 27 cm?

Find the area of the rhombus whose diagonal is 10 cm and 8.2 cm. [W-17]

Product of diagonal
2

Area =

10X 8.2
Area = — = 41 cm?
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TUTORIAL NO.11
MENSURATION

1) Find the area of the of ring between two concentric circles whose

circumference are 75 cm & 55 cm. [S-19]

2) A park is in the form of a right angled triangle with hypotenuse13 cm. If one of
the side is 12 cm ,find the cost of leveling at the rate of ¥ 10 per sg.cm

3) The length of one side of rectangle is twice the length of it’s adjacent side. If the
perimeter of rectangle is 60 cm. Find the area of the rectangle.[S-18]
4) The area of rectangular garden( Courtyard ) is 3000m?2. It’s sides are in the

ratio is 6: 5. Find the perimeter of the garden( Courtyard ) . [S-19,W-17]

5) The area of rectangle with one side 8 cm is 172c¢m? . Find length of the other
side. [SQP]
6) A square grassy plot is of side 100 meter. It has a gravel path 10 meters wide

all round it on the inside. Find the area of path. [WW-18,SQP]
7) Find the area of rhombus whose diagonals are 6 cm and 9 cm.[W-18]

8)  Find the area of the rhombus whose diagonal is 10 cm and 8.2 cm. [W-17]
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1)

2)

3)

4)

1)

AnSs.

2)

Ans.

VOLUME AND SURFACE AREA
SPHERE :-

FORMULAE:-

4
Volume = gnr3

2
Volume of hemisphere.= §m‘3

S.A.= 4nr?
S.A.of hemisphere = 2mr?
Examples:-

Find the volume & Surface area of a sphere of radius 4.2 cm

3

Volume = =ntr

Volume =

Wb Wl

22
X - X (4.2)3 = 310.464 cm?

22
SA=4nr>=4X - X (4.2)?> = 221.76 cm?

Find the volume of a hemisphere having radius 2 m

[\

Volume = —mr3

N W

22
Volume ==X - X2=16.7619 cm?3

w
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3) If the volume of a sphere is %’T cm3 Find it’s surface area. [W-17]
Ans. 4
Volume = §T[T3
4 4
— =_—nr
3 3
1=173
1=r
r=1cm

22
S.A.=4mr’ = 4X — X (1)* = 125714 cm’

4) The volume of a sphere is % cube meters. Find it’s surface area. [S-19]

Ans.

Volume = —mr3

3

88 4 _ 22

X =X()?
3 X7 XM

22
S.A.=4mr? = 4X — X (1)* = 125714 m®

5) Total volume of 21 steel balls in a bearing is 88 cubic cm. Find the diameter

of each ball

Ans.

4
Volume = §nr

3
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Do g — 88
oume—21

88 4 22 ;
13X 7 X0
88 88 ,
121 X™
1=13

1=r

r=1m

diameter =2Xr=2X1=2 cm
6) A hemispherical tank has the diameter 4.2 m , then find the capacity of the
tank in liter

Ans. d=42m

_d_42_ .
r—2—2—.m

Capacity = Volume of hemispherical

Capacity = §m‘3

2 22
Capacity = §X - X (2.1)3 =19.404 m?

Capacity = 19.404 X 1000 = 19404 liter

7) The surface area of the sphere is 616 sq.m. Find the

i) Volume [W-19] ii) diameter

ANS. g A = 4mr?
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22
616 =4X — X (1)’

88
616 = — X (r)”

49 = ()2
7=r
r=7m
i)
Volume = §7tr3
4 22
Volume = §X - X (7) =1437.33 m3
)
diameter =2Xr=2X7=14 m

8) A metal sphere of a diameter 16 cm is melted & small spheres of radius
2 cm each are cast from the molten metal. How many such spheres will be
formed?

Ans. d=16cm

r = 5= 16 =8 cm
4 s
(Volume)grge = 37"

4 22
Volume = §X - X (8)3 = 2145.5238 m?3

(Volume) g o = 3 mr3
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4 22
Volume ==X — X (2)3 = 33.5238 m3

37
(Volume)qrge 2145.5238

No.of Sphere = = = 64

OR

No.of Sphere =

(Volume) sman 33.5238

4

22 2
(Volume)grge X 7 X (8) B

(VOlume)small - %X % X (2)3 -

64

9) The volume of two spheres is in the ratio 64: 27 .Find their radii if the sum of

their radii is 21 cm.

Ans. Let I; be the volume of sphere having radius r; & V, be the volume of

sphere having radius r,

Vi

64

v, 27

4 22
X X()® 64

4. 22 =55
EX 7 X (T2)3 27
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4
§X7‘2+7‘2=21

4X2 =21
3 74
=9 cm
T'1+9=21

=12 cm
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3)

1)
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2)
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CYLINDER:-

FORMULAE:-

Volume = nir?h

T.S.A.=2nr(h+71)

C.S.A.= 2nrh

Examples:-

Find the volume of a cylinder having radius 7 cm & height 12 cm

Volume = nr?h
22
Volume = - X (7)> X 12 = 1848 cm?

Volume of the cylinder is 462 cm3 & it’s diameter is 7cm. Find the height of

the cylinder.
d=7cm
—d—7—35
T'—2—2— O cMm

Volume = nr?h
22
462 == X (35)* X h

12=h
h=12 cm

The area of the base of a right circular cylinder is 154 cm? & it’s height is

15¢m . Find the volume of the cylinder.
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AnSs.

4)

AnSs.

5)

Ans.

6)

Volume = nr®h
Volume = Area X h
Volume = 154 X 15

Volume = 2310 cm3

The circumference of the base of cylinder is 132 cm & it’s height 25 cm .
Find the volume of the cylinder.

Circumference = 132 cm

2nr = 132
22
2X7Xr=132

r=21cm

Volume = nr?h

22
Volume = - X (21)% X 25 = 34650 cm3

Find the capacity of a cylindrical water tank whose radius is 2.1 m and height
is 5 m. [S-18]
Volume = nir?h

22
Volume = - X (21)2X5=693 m3

Capacity = 69.3 X 1000 = 69300 liter

Find the curved surface area & total surface area of a right circular cylinder

whose height is 15 cm & the radius of the base is 7 cm

Prepared By: Prof.T. K. Thange-Mob.- 9763072774 (Department of Science and Humanity) Page 380 of 456



Maratha Vidya Prasarak Samaj’s
Rajarshi Shahu Maharaj Polytechnic, Nashik

Udoji Maratha Boarding Campus, Near KBTCOE, Horizon, Wagh Guruji School, Gangapur Road, Nashik-13.
Affiliated to MSBTE Mumbai, Approved by AICTE New Delhi, DTE Mumbai & Govt. of Maharashtra, Mumbai.

RSM OLY MSBTE CODE-1002 DTE CODE:- 5247
DEPARTMENT OF SCIENCE AND HUMANITY
ACADEMIC YEAR-2020-2021

22
ANS. e A= omrh =2 X = X7X15 =660 cm?

22
T.S.A.=2nr(h+71r)=2X - X7X(15+7) =968 cm?

7) A cylinder has hemispherical ends having radius 14 ¢cm and height 50 cm.

Find the total surface area. [VWW-19]

Ans.  T.S.A.= (C.S.A)cytinger + (C.S-A)nemisphere = mr(h + 1) + 2mr?

22 22
T.5.A.=2X = X14X(50 +14) + 2 X — X (14)* = 6864 cm’
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C.

1)

2)
3)

4)

1)

AnS.

2)

Ans.
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CONE:-

FORMULAE:-
Volume = gnrzh

T.S.A=nr(l+71)
C.S.A.=mrl
Slant height =1 =vh? +r?2 where r is radius of circular base

Examples:-

Find the volume of the cone having radius 10 cm & height 20 cm.

Volume = §m‘2h

1 22
Volume = 3 X - X (10)2 X 20 = 2095.2380 c¢m?®

The radius of the base of a right circular cone is 6 cm & the slant height is

6.5 ¢cm . Find the volume.

Volume = §7TT2h

[ =VhZ+712

1?2 =h? + 12
(6.5)2 = h? + (6)2
6.25 = h?

25=h
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3)

AnS.

4)

AnS.

h=25cm

1 1 22
Volume = 3 XnXr?Xh= 3 X - X (6)2 X 2.5 =94.2857 ¢m?3

The height & slant height of a cone are 12 cm & 20 cm respectively. Find it’s

volume.

Volume = §nr2h
| =vVh? +12

2 = h? 4 72

(20)? = (12)2 +r2
256 = r?

l6 =r

r=16 cm

1 122
Volume = 3 XnXr?Xh= 3 X - X (16)2 X 12 = 3218.2857 c¢m?

The curved surface area of a cone is 4070 sq.cm & it’s diameter is 70 cm.

What is it’s slant height?

_d_70_35
r—2—2 = cm
C.S.A.=mrl

22
4070=7X35Xl

37 =1
=37 cm
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5)

AnS.

6)

AnS.

7)

Ans.

Find the volume of the right circular cone whose diameter is 6 cm slant height

5cm.

r=g=§=3 cm
2 2

| =vVh? +12

12 = h? +r?

(5)* = h*+ (3)?

16 = h?

4=nh

h=4 cm

1 1 22
Volume=§X7TXr2Xh=§X7X(3)2X4=37.71 cm3

A cone has a circular base of radius 10 cm and slant height of 30 cm.

Calculate the total surface area. [SQP]

22
T.5.A.=mr(l+71) =— X 10X (30 +10) = 1257.1428 cm’

A circus tent is cylindrical to a high of 3 m and conical above it. If it’s

diameter is 105 m & slant height of cone is 5 m . Calculate the area of total
canvas required. [W-17]

105
=—=525cm

r = 2

N &
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Req.™ Canvas = (C.S.A)¢yiinger + (C.S-A)cone

22
(C.S.A)cytinger = 2nrh =2 X — X 525X 3 =990 m?

22
(C.S.A)cone = rl = - X 525X5 =825 m?

Req."® Canvas = (C.S.A.)cyiinger + (C.S-A) cone
Req."® Canvas = 990 + 825 = 1815 m?

A solid right circular cone of radius 2 m and height 27 m melted and re-

casted into a sphere. Find the volume and surface area of the sphere. [VWW-19]

1 1 22
Volume = §m‘2h =3 X - X (2)2X27 =113.14 m?3

(Volume) Sphere = (Volume) cone

(Volume)sppere = 113.14 m?

4
Em‘3 =113.14

% x ot = 11314
347 AT T

r3 =27

r=3 m

22
(S-A)sphere = 4mr* = 4X—X 3% = 113.14 m?
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1)

2)

3)

4)

5)

6)

7)

8)
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TUTORIAL NO.12
MENSURATION

If the volume of a sphere is 4?” cm? Find it’s surface area. [W-17]

The volume of a sphere is % cube meters. Find it’s surface area. [S-19]

The circumference of the base of cylinder is 132 cm & it’s height 25 cm .
Find the volume of the cylinder.

Find the capacity of a cylindrical water tank whose radius is 2.1 m and height
is 5 m. [S-18]
Find the volume of the cone having radius 10 cm & height 20 cm.

A cone has a circular base of radius 10 cm and slant height of 30 cm. Calculate
the surface area. [SQP]

A circus tent is cylindrical to a high of 3 m and conical above it. If it’s diameter

IS 105 m & slant height of cone is 5 m . Calculate the area of total canvas
required. [W-17]
A solid right circular cone of radius 2 m and height 27 m melted and re-

casted into a sphere. Find the volume and surface area of the sphere. [W-19]
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2)

3)

1)

AnSs.

2)
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CUBOID:-
FORMULAE:-
Volume.=1lXbXh

S.A.= 2 (Ib + bh + k)

Longest distance = length of diagonal = /12 + b? + h?
Examples:-

Find the surface area of a cuboid of dimensions 26 cms , 20 cms and 12 cms.
[S-18]

S.A.= 2 (Ib + bh + hl)

SA=226X20+20X12+ 12X 26) = 2144 cm?

The length, breadth and height of a cuboid are 8 cm , 11 cm and 15 cm

respectively. Find the surface area.[\W-18]

S.A.=2 (Ib + bh + hl)

S.A=2(8X11+11X15+ 15X 8) = 746 cm?

A metal strip having sides 17 X 7 X 5 ¢m is melted down & minted (recast)

into coins each of diameter 1.4 cm & thickness 0.08 cm. Assuming no
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wastage, how many coins can be minted (recast)? [S-19]

Ans.

4)

Ans.

5)

Ans.

(Volume)gtyiy =lXbXh=17X7X5 =595 cm?

d=14cm
_d_1.4_07
r—z— > =0 cm

22
(Volume) .oiy, = mr2h = - X (0.7)2 X 0.08 = 0.1232 cm?

(Volume)serip 595

= = 4829.5454 = 4830
(Volume);pin,  0.1232

No.of Coin =

External dimensions of a wooden cuboid are 30 cm X 25 cm X 20 cm. If the

thickness of wood is 2 ¢m all round. Find the volume of the wood contained in

the cuboid formed.[S-18]

(Volume) gyternas = LX b X h =30X25X 20 =15000 cm3
(Volume) iprernas =L XbXh=26X21X16 =8736 cm?

(VOlume)wood = (VOlume)external_(VOIume)internal

(Volume),,,oq = 15000 — 8736 = 6264 cm?

The outer dimensions of a closed wooden boxes are 42 X 30 X 27 c¢cm .If the
box is made of wood of 1 cm thickness. Determine the capacity of box. Also
find the volume of the wood.

(Volume) gyternas = LX b X h=42X30X 27 = 34020 cm3
(Volume)prernas = LX b X h=40X 28X 25 = 28000 cm3
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(VOlume)wood = (VOlume)external_(VOZume)internal

6)

AnSs.

7)

Ans.

(Volume),,,0q = 34020 — 28000 = 6020 cm?3

The internal measures of a cuboidal room are 12 m X 8 m X 4 m. Find the
total cost of whitewashing all four walls of a room, if the cost of white

washing is Rs. 8 per meter. What will be the cost of white washing if the
ceiling of the room is also whitewashed? [SQP]

(Area) fourwan = Perimeter of the base X H

(Area) fourwan = 2 (L+b) X H

(Area) royrwan = 2 (12 +8) X 4 = 160 m?

(Cost) fourwan = Area X Rate = 160 X 8 = 1280 Rs.
(Area) eiiing =X b =12X8 =96 m?

(Cost) ceiting = Area X Rate = 96 X 8 = 768 Rs.

(Cost)totar = (COSt)fourwall + (COSt)ceiling
(Cost)torar = 1280 + 768 = 2048 Rs.

Find the length of the longest pole that can be placed in aroom 12m long 9m

broad and 8m high. [W-19]

Longest distance = length of diagonal = /12 + b? + h?

Longest distance = /(12)2 + (9)2 + (8)2 =289 =17 m
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1)

2)

1)

Ans.

2)

AnSs.

3)

Ans.

4)

AnSs.
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CUBE:-

FORMULAE:-

S.A.= 6 X (Side)?

Volume = (Side)3

Examples:-

Calculate the volume of a cube whose length of one side is 5 cm.
Volume = (Side)® = (5) = 125 cm3

Calculate the surface area of the cube having length of one side as 5.3 cm
S.A.= 6 X (Side)? = 6 X (5.3)2 = 168.54 cm?

A cube having surface area 96¢m?. Find it’s edge length.

S.A.= 6 X (Side)?
96 = 6 X (Side)?
16 = (Side)?

4 = Side

Side =4 cm

The total S.A. of a cube is 294 ¢cm?.Find the volume.

S.A.= 6 X (Side)?
294 = 6 X (Side)?
49 = (Side)?

7 = Side

Side =7 cm

Volume = (Side)® = (7)® = 343 cm?3
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5)  The volume of cube is 1000 cm?. Find its total surface area.[S-19,W-18]

Ans.  Volume = (Side)3
1000 = (Side)?
10 = Side
Side =10 cm
S.A.= 6 X (Side)?
S.A=6X(10)2 =600 cm?
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TUTORIAL NO.13
MENSURATION

1) Find the surface area of a cuboid of dimensions 26 cms, 20 cms and 12 cms.
[S-18]

2) The length, breadth and height of a cuboid are 8 cm , 11 cm and 15 cm
respectively. Find the total surface area.[VW-18]

3) A metal strip having sides 17 X 7 X 5 cm is melted down & minted (recast) into

coins each of diameter 1.4 cm & thickness 0.08 cm. Assuming no wastage, how
many coins can be minted (recast)? [S-19]

4) External dimensions of a wooden cuboid are 30 cm X 25 cm X 20 cm. If the

thickness of wood is 2 ¢m all round. Find the volume of the wood contained in
the cuboid formed.[S-18]

5) The internal measures of a cuboidal room are 12 m X 8 m X 4 m. Find the total
cost of whitewashing all four walls of a room, if the cost of white washing is

Rs. 8 per meter. What will be the cost of white washing if the ceiling of the

room is also whitewashed? [SQP]
6) Calculate the surface area of the cube having length of one side as 5.3 cm
7) A cube having surface area 96¢m? Find it’s edge length.

8)  The volume of cube is 1000 cm®. Find its total surface area.[S-19,W-18]
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STATISTICS

Position in Question Paper Total Marks-20

Q.1. f) 2-Marks.
Q.1.g) 2-Marks.
Q.2.d) 4-Marks.
Q.6.a) i) 3-Marks.

i) 3- Marks
Q.6. b) i) 3-Marks.

i) 3- Marks
l. RANGE :-

A. FOR RAW DATA :-
FORMULAE:-

Range = Largest value — Smallest value = L — S

L-S
C icient of R = —
oefficient of Range T5s

Prepared By: Prof.T. K. Thange-Mob.- 9763072774 (Department of Science and Humanity) Page 394 of 456



Maratha Vidya Prasarak Samaj’s
Rajarshi Shahu Maharaj Polytechnic, Nashik

Udoji Maratha Boarding Campus, Near KBTCOE, Horizon, Wagh Guruji School, Gangapur Road, Nashik-13.
Affiliated to MSBTE Mumbai, Approved by AICTE New Delhi, DTE Mumbai & Govt. of Maharashtra, Mumbai.

RSM OLY MSBTE CODE-1002 DTE CODE:- 5247
DEPARTMENT OF SCIENCE AND HUMANITY
ACADEMIC YEAR-2020-2021

Examples:-

Que. Find Range , Coefficient of Range of the following observations.
1)  5,7,9,13,11,5,3 [S-19]

Ans. Range=L-5§
=13-3
=10
L-5

Ceifficient of range =

_13-3
13+3

o - 10
Ceifficient of range ZE or or 0.625

3

2)  5,25,65,55,35,45,15 [W-17]

Ans. Range = Largest value —Smallest value=L -5
=065-5
=60
L-§ 60

= - =0857
L+5 70

Coetfficient of range =

3) 2,3,1,10,6,31,17, 20, 24 [W-14,SQP]

Ans. L=31 §=1
o Range=L-15
=31-1

=30
Coefficient of Range = S22 30— 09375

L+S  31+1 32

4) 3,6,10,1, 15, 16, 21, 19, 18 [S-13,SQP]

Prepared By: Prof.T. K. Thange-Mob.- 9763072774 (Department of Science and Humanity) Page 395 of 456



Maratha Vidya Prasarak Samaj’s
Rajarshi Shahu Maharaj Polytechnic, Nashik

Udoji Maratha Boarding Campus, Near KBTCOE, Horizon, Wagh Guruji School, Gangapur Road, Nashik-13.
Affiliated to MSBTE Mumbai, Approved by AICTE New Delhi, DTE Mumbai & Govt. of Maharashtra, Mumbai.

RSM OLY MSBTE CODE-1002 DTE CODE:- 5247
DEPARTMENT OF SCIENCE AND HUMANITY
ACADEMIC YEAR-2020-2021

Ans.  Range =Largest value-Smallest value

=21-1

=20

- L-S _21-1 _ 20
Coefficient of Range = it T 0.9090

5)  40,52,47,28,45,36,47,50 [S-19]

Ans. Range=L-S

=52-28
=24
Coefficient of range = ——
L+S§
_52-28
52428
=03

6) 14,1822, 35 42,44,8,7,5,2 [W-18]

Ans.  Range=L-S
=44-2
=42

.. _L-S _ 44-2 _ 42 _
Coefficient of Range = T s e 0.9130

7) 120,50, 90, 100, 180, 200, 150, 40, 80 [S-18]

ANS.  Range = L —S =150 — 50 = 100

coefficient of range = L=5
L+S
150-50
T 150+50
100 1
=——=— or 0.5
200 2
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8)

AnS.

9)

AnS.

10)

AnNS.

11)

120, 100, 130, 50, 150  [S-18,S-14]

Smallest Value S =350, Largest Value L =150
S Range=L—-5=150-50
=100
L-S 150-50
L+S 150450

= i or 0.5

Coeff . of Range =

50, 90, 120, 40, 180, 200, 80 [W-17,W-16,W-13]

i) Range = L-S = 200-40

=160

L-S§

L+S
~200-40
~200+40
160
T 240

=0.666 or 0.66

ii ) Co-efficient of range =

45,42, 39, 40, 48, 41, 45, 44 [S-17]

45,42.39,40.,48.,41.45 .44

Range = Largest value — Smallest value
= 48 — 39
=9
. . L-S 48-39 9
Coefficient of Range = P inryeriaieei 0.1034

800, 725, 750, 900, 925, 910, 1000, 790, 870, 920 [S-16]
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Ans.

12)

AnSs.

13)

AnS.

Range = Largest Value — Smallest value

=1000—-725
=275
Coefficient of Range = ——> = 22007725 _ 275 _ () 1594

L+S 10004725 1725

70, 75, 69, 80, 85, 83, 65, 89, 73, 84,90 [W-15]

Range = Largest Value —Smallest value
Range =L -S=90-65
=25

L—S 900-65 835
L+S 900465 965

Coefficient of Range = = 0.8652

3,7,11,2,16,17,22,20,19 [W-19]

Range = L—-S
=22-2
.. Range =20
: L-S
Coefticient of range =
L+S§
- 22-2
22+2
=0.833
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B. FOR UNGROUPD DATA:-

FORMULAE:-

Range = Largest value in x; — Smallest value in x; = L(x;) — S(x;)

L-S
C icient of R =—
oefficient of Range T15S

Examples:-

Que. Find Range , Coefficient of Range of the following.

1)
X; 10 20 30 40 50
fi 7 5 3 2 1
[W-18,5-15,W-12]
Ans.
Range = Largest Value — Smallest Value
=50-10
=40
Coefficient of Range = Largest R alue — Smallest \-—ralue
Largest Value+ Smallest Value
~50-10
50+10
2
3
2)
X; 2 3 4 5 6
fi 2 15 10 5 )
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Ans.  Range = Largest value in x; — Smallest value in x; = L(x;) — S(x;)

3)

AnS.

4)

AnS.

5)

Ans.

Range =6 —-2 =4

Coef ficient of Range = ——> =22 =2 _ g5

oef ficient of ange—L+S—6+2—8— :
Weight in kgs. 35 40 45 50 55
Number of boys 8 14 19 12 7

Range = Largest value in x; — Smallest value in x; = L(x;) — S(x;)

Range = 55— 35 = 20

c cient of R _L—S_55—35_20_0222

oef ficient of ange—L+S—55+35—%— :
Age in years 13 14 15 16 17 18
No. of students 10 12 20 14 9 3

Range = Largest value in x; — Smallest value in x; = L(x;) — S(x;)

Range =18—-13=5

Coefficient of R _L=S _18-13 5 oi612
oefficient of ange—L+S—18+13—31— :
No. of students 7 5 16 7 8 2
Marks 19 10 2 50 40 80

Range = Largest value in x; — Smallest value in x; = L(x;) — S(x;)
Range =16 — 2 = 14
L-S 16—-2 14

Coefficient of Range = 1S -1632-18° 0.777
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C. FOR GROUPD DATA:-

FORMULAE:-

Range = Upper limit of highest class - Lower limit lowest class
= L(x;) = S(x;)

L-S
C icient of R = —
oefficient of Range TS

Examples:-

Que. Find Range , Coefficient of Range of the following.

1)
Marks 10-19 [20-29 |30-39 |[40-49 |50-59 |60-69
No. of students 6 10 16 14 8 4
[W-19,5-19,5-18,5-16]
ANS. Range=Upper boundary of the last class — lower boundary of first class
=69.5-9075
= 60
fficient of range = Range
costicient ot range = sum of the highest and lowest value
B 60
695495
60
=— or0.739
79
2)

Marks 10-19 |20—-29 | 30—-39|40-49| 50-59|60—-69 | 70-79

No. of students 03 61 223 137 53 19 04
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[S-13]
Ans. Range=Upper boundary of the last class — lower boundary of first class
=795 -95

coefficient of range =

Range

sum of the highest and lowest value

70

~795+95

70
=— or 0787
89

3
) C. 10-19 [20-29 |30-39 [40-49 |50-59
Frequency 15 25 13 17 10
[S-19]
Ans.
Marks: 9.2-19.5 19.5-29.5 29.5-39.5 39.5-49.5 49.5-59.5 59.5-69.5
No. of students: 06 10 16 14 08 04
Range=L-S
=69.5-905
=60
Coefficient of range = L-S
- L+8
_ 69.5-9.5
69.5+9.5
=0.76
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4)
C. 21-25 26-30 31-35 36-40 41-45
Frequency 4 10
[W-17]
Ans.
CI | 205-255 | 255-305 | 30.5-355 | 355405 | 405455
f 16 38 12 10
Range=L-5=455-205
=25
Coefficient of range = L=5
L+S§
- 455-205
45.5+20.5
_23 OR 0.379
66
5 The weight of the students is given below [SQP]
C.l 60-62 63-65 66-68 69-71 72-74
Frequency 5 8
Ans.  Range = 74.5—59.5 =15
o L-S 745-595 15
Coefficient of Range = = 0.111
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6)
Marks 20-29 | 30-39 | 40-49 | 50-59 | 60-69 | 70-79 | 80-89 | 90-99
No. of students 10 15 16 20 21 22 09 8
[S-17,W-14]
Ans. 1 _995 S$=19.5
c.Range=L—-S
=995-195
=80
. A L-§
Coeff . Range = ——
oeff . of Range i
£ 99.5-19.5
 995+19.5
= E or 0.672
119
7)
Temperature 25-26 27-28 29-30 31-32 33-34 35-36
No. of students 2 11 12 10 4 1
[SQP]

Ans.  Range = 36.5 —24.5 =12

L—S_36.5—24.5_12_0196
L+S 3654245 61

Coefficient of Range =
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1. MEAN DEVIATION (M.D) FROM MEAN:-
A FOR RAW DATA :-

FORMULAE:-

M.D.about mean = % Where

X = % N = Total No.Observation

Examples:-

Que.  Calculate the Mean Deviation (M.D) about mean.

1) 3,6,5,7,10, 12, 15, 18.[S-18]

Ans. X |x; — x|
3 6.5
5 4.5
6 3.5
7 2.5
10 0.5
12 2.5
15 5.5
18 8.5
z =76 z = 34
FoIn e

M.D.=2kx =%=4.25
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2) 34,5789

ANS. —
Xi |x; — x|

N 6
M.D. = lxi—x| _ 12 _ 2
N 6
3) 5 15, 25, 35, 45,
Ans. X % — x|
5 20
15 10
25 0
35 10
45 20
z = 125 Z = 60
¥ =2% =125 _ 95
N 5
M.p. =2 _ 90 _ 45
N 5
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B. FOR UNGROUPED DATA:-

Que.

1)

AnSs.

Prepared By: Prof.T. K. Thange-Mob.- 9763072774 (Department of Science and Humanity)

FORMULAE:-

> filxi—x| Where ¥ = > fixi

M.D.about mean = o S

Examples:-

Calculate the mean deviation (M.D) about the mean.

Find the mean deviation from of the following data [S-19,S-17]

OR
Find the mean deviation from mean of the following data [VWW-15]
Marks 3 4 5 6 7 8
No. of students 1 3 7 5 2 2
X fi fixi |lx; — x| filxi — x|
3 1 3 2.5 2.5
4 3 12 1.5 4.5
5 7 35 0.5 3.5
6 3) 30 0.5 2.5
7 2 14 1.5 3
8 2 16 2.5 5
=20 | » =110 > =2t
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_ Xfilxi—x| _ 21 _
M.D.= x5 T2 1.05

2) Find the mean deviation of the following data [S-15]

Marks 3 4 5 6 7 8
No. of students 4 9 10 8 6 3
AnS. _ _
X; fi fixi |x; — x| filx; — x|
3 4 12 2.3 9.2
4 9 36 1.3 11.7
5 10 50 0.3 3
6 8 48 0.7 5.6
7 6 42 1.7 10.2
8 3 24 2.7 8.1
z =40 z =212 =47.8
oL 22 g
Xfi 40
Yfilxi—x| 47.8
M.D.= = = 1.195
X f 40
3)
X; 3 4 5 6 7
fi 8 14 19 12 7
Ans. _ _
Xi fi fixi x; — x| filx; — x|
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3 8 24 1.93 15.44

4 14 56 0.93 13.02

5 19 95 0.07 1.33

6 12 72 1.07 12.84

7 7 49 2.07 14.49

= 60 z = 296 =57.12
x = £/ 4.93
—%  57.12

M.D = = 0.952
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1)

AnS.

FOR GROUPED DATA:-

FORMULAE:-

M.D.about mean = %f‘_ﬂ Where x = sz—}xl where x; = mid — value
l l

Examples:-

Find mean of the following data : [W-18]

Class-Interval 0-10 0-20 |20-30 |30-40 [40-50

Frequency 3 5 8 3 1
Class- Ix
Interval K /i &
0-10 5 3 15
10-20 15 5 75
20-30 25 8 200
30-40 35 3 105
40-50 45 1 45
20 440

Prepared By: Prof.T. K. Thange-Mob.- 9763072774 (Department of Science and Humanity) Page 410 of 456



Maratha Vidya Prasarak Samaj’s
Rajarshi Shahu Maharaj Polytechnic, Nashik

Udoji Maratha Boarding Campus, Near KBTCOE, Horizon, Wagh Guruji School, Gangapur Road, Nashik-13.
Affiliated to MSBTE Mumbai, Approved by AICTE New Delhi, DTE Mumbai & Govt. of Maharashtra, Mumbai.

RSNFi;OLY MSBTE CODE-1002 DTE CODE:- 5247
DEPARTMENT OF SCIENCE AND HUMANITY
ACADEMIC YEAR-2020-2021
J— .1‘_
Mean x = Z Jix
N
— 440
X =—
20
x=22
2)  Find mean for the following data :[WW-18,SQP]
Class-Interval [10—-20 |20-30 |30-40 |40-50 |50-60 | 60-70
Frequency 4 6 10 9
OR

Find the mean deviation from mean for the following data: [W-18]

Marks obtained

10-20

20-30

30-40

40-50

50-60

60-70

No. of student

4

6

10

18

9
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Cl. fi x . d, = x| fi _
Ans. E : fx : L
10-20 4 15 60 26.2 104.8
20-30 6 25 150 16.2 97.2
30-40 10 35 350 6.2 62
40-50 18 45 810 3.8 68.4
50-60 9 55 495 13.8 124.2
60-70 3 65 195 23.8 71.4
Zﬁ =50 > fix, =2060 Z_f,— = 528
A
= 2060
X =
50
x=412
> filxi—x|
M D — [ l
523 Xfi
M.D -
50
S M.D.=10.56

3) Find mean deviation (M.D)from mean of the following distribution

[S-19,S-18,S-14,W-13,S-13,W-12]

Marks 0-10 | 10-20 | 20—-30 | 30—40 | 40-50
No of students 05 08 15 16 06
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Ans. Marks | x, | f, fix, X, - x. - ﬁ|xs _;‘
0-10 5 b 25 -22 22 110
10-20 | 15 8 120 -12 12 96
20-30 | 25 | 15 375 -2 2 30
30-40 | 35 | 16 560 8 3 128
40-50 | 45 | 06 270 18 18 108
50 1350 472
N fx
Mean = 2.
>
1350
50
=27
<. =
wp.— =/ i
> f
_472
50
=044

4)  Calculate the mean deviation for the following data:[\VW/-14]

Expenditure (Rs.) 40-59 60-79 80-99 | 100-119 | 120-139

No. of families 50 300 500 200 60
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Ans. — '
Class xi £ fix, X, —.1." FARETE
4059 | 495 | 50 | 2475 38.559 1927.95
60-79 | 69.5 | 300 | 20850 18.559 5567.7
8099 | 895 | 500 | 44750 1.441 720.5
100-119 | 109.5 | 200 | 21900 21.441 4288.2
120-139 | 1295 | 60 | 7770 41.441 2486.46

1110 | 97745 14990.81

—_ 2% 97745 _ oo 0so

N 1110
Mp = 2udi b

N

~14990.81

1110

=13.505

TUTORIAL NO.14
STATISTICS
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1) Find Range , Coefficient of Range of the following observations
50, 90, 120, 40, 180, 200, 80 [W-17,W16,W-13]
2)  Find the range and co-efficient of range of the following[\WW-18,S-15,W-12]
X; 10 20 30 40 50
f; 7 5 3 2 1
3) Calculate range & coefficient of range of the following data
[W-19,5-19,5-18,S-16]
Marks 10-19 |1 20-29 | 30—-39 | 40-49 | 50-59 | 60 -69
No. of students 6 10 16 14 8 4
4)  Calculate the mean deviation about mean. 3,6,5,7,10, 12, 15,18 [S-18]
5)  Find the mean deviation from of the following data [S-19,S-17]
Marks 3 4 5 6 7
No. of students 1 3 7 5 2
6
) Find the M.D from mean for the following data:[VWW-18,W-17]
Marks obtained | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70
No. of student 4 6 10 18 9 3
/) Find mean deviation (M.D)from mean & median of the following distribution
[S-19,S-18,5-14,W-13,5-13,W-12]
Marks 0-10 | 10-20 | 20-30 | 3040 | 40-50
No of students 05 08 15 16 06
8)  Find the mean deviation from mean of the following distribution[VW-16,S-16]

Weight (in gms)

10-15

15-20

20-25

25-30

30-35

35-40

40-45

No. of items

7

12

16

25

19

15

6

STANDARD DEVIATION (S.D), VARIANCE AND COEFFICIENT

OF VARIANCE(C.V) & COEFFICIENT OF STANDARD
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Que.
1)

AnS.

DEVIATION (C.S.D) :-

FOR RAW DATA :-

FORMULAE:-
_ inz_ =\2 = _ XX
G_\/Zfi (x) Where x = ~

o
Coefficient of S.D = =
vaiance = ¢
o
Coef ficient of vaiance(C.V) = §X 100

Examples:-

Compute S.D, Variance, C.V & Coefficient of Standard Deviation.

15,22,27,11,9,21,14,9 [W-17]

X x!

15 225
2 484
7 719
11 121
9 21

21 441
14 196
2 81

128 2358
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6.22
Coefficient of S.D = == ET 0.3887

RIIQ

vaiance = 0% = (6.22)? = 38.6884

o 6.22
Coef ficient of vaiance(C.V) = §X 100 = ?X 100 = 38.87

2) 19, 23,16, 07,18,35,14,24  [SQP]
Ans, X; x?
19 361
23 529
16 256
7 49
18 324
35 1225
14 196
24 576
Yx; =156 | Yx? =3516
Mean =% =2 =2%=195
N 8

g = \/Z;iz —(X)2= |BE—(19.5)? =7.6974

7.6974
19.5

o
Coefficient of S.D === = 0.3947

vaiance = 0% = (7.6974)? = 59.2499
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Coef ficient of vaiance(C.V) = %X 100 = 7'16;Z4X 100 = 39.4738
3)
1,234,567 [W-19]
Ans.
t 1234|567 >x=28
o1l 49|16 25|36 |49 | x’ =140
_ )
Meanx:Zx’ = 8_4

o
Coefficient of S.D = ==
vaiance = g? = (2)? =4

Coef ficient of vaiance(C.V) = %X 100 = %X 100 =50
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B. FOR UNGROUPED DATA:-

Que.

1)

Ans.

FORMULAE:-

_ |Efx® =2 = _ Xfixi

G_\/Zfi (x)? where x >
o

Coefficient of S.D = =

vaiance = ¢
o
Coef ficient of vaiance(C.V) = §X 100

Examples:-

Compute S.D, Variance, C.V & Coefficient of Standard Deviation.

X 2 3 4 5 6
fi 8 14 19 12 7
x| f fix, i fix?
2 8 16 4 32
3 14 42 9 126
4 19 76 16 304
5 12 60 25 300
6 7 42 36 252
> fi=60 | > fixi =236 Y f? = 1014
— _ Xfixi _ 236
X=S T = 3.9333
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a=\/2f—i’“i2— X \/%—(39333)2—11964
Xfi
Coefficient of $.D = 2 = =20°% _ 03041
oefficientof S.D = ==35333 0

vaiance = 0 = (1.1964)% = 3.8572

1.1964

Coef ficient of vaiance(C.V) = —X 100 = ——X 100 = 30.4172

2) Xi S 15 25 35 45
fi 3 5 8 3 1
AI"IS. -\-r_ f: f; .T!. Yr-l jl qu
5 3 15 25 75
15 5 75 225 1125
25 8 200 625 5000
35 3 105 | 1225 3675
45 1 45 2025 2025
N=20 > s S 7o
440 11900
_ Y AL
Mean, x = ij L= 440 =22
N 20
fx’
S.D.:JZ"‘ ——(x)
50— 0900
20
S.D.=10.54
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Coefficient of variance = 5.D. =100
Mean

10.54
=——x100
22

=4791%

o 10.54
Coefficient of S.D = ==y = 0.4790

vaiance = ¢ = (10.54)? = 111.0916

Rajarshi Shahu Maharaj Polytechnic, Nashik
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RSM POLY

3)
Age in years 13 14 15 16 17 18
No. of
9 3 20 14 10 12
students
Ans.
X fi fixi x; fix?
13 9 117 169 1521
14 3 42 196 588
15 20 300 225 4500
16 14 224 256 3584
17 10 170 289 2890
Zfi =69 Zfixi Zfixiz = 16971
= 1069
x =212 = 199 _ 457905
T3n T e Y

_ Zfixiz_ —~2 _ (16971 9 _
a—\/—zfi (x) _\/ ———(15.7205)% = 1.5618
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1.5618

.. _o0_ _
Coefficient of S.D = == 17205 — 0.0993

vaiance = 0% = (1.5618)? = 2.4392

Coefficient of vaiance(C.V) = ZX 100 = =X 100 = 9.9347
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C.

1)

Ans.

FOR GROUPED DATA:-

FORMULAE:-

s 2 iXi
o = \/Zgl;-l —(x)?2 Where x= sz}"c‘ where  x; = mid — value

Coefficient of S.D =

xIl Q

vaiance = ¢
o
Coef ficient of vaiance(C.V) = §X 100

Examples:-

Find mean ,S.D , coefficient of variance of the following data

[W-18,5-18,W-17,5-14]

Class-Interval | 0—-10 [10 —20| 20—-30| 30—-40 | 40-50

Frequency 3 5 8 3 1
CL | & £, S| oxE | g
010 | 5 3 15 25 75
1020 | 15 5 75 | 225 | 1125
2030 | 25 8 200 | 625 | 5000
3040 | 35 3 105 | 1225 | 3675
40-50 | 45 1 45 | 2025 | 2025
N=20 > - > fx -
440 11900
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Mean. x = 2. /% _ 40 22
N 20
Z .f;xa': —\?
S.D. :J o —(x)
Sp 11900_(22)L
20
S5.D.=10.54
Coefficient of variance = ———x100
Mean
5
= 71 0.54 x100
22
=47.91%

2) ; . . - . .
Find the standard deviation, variance & coefficient variance from following:
[W-18,S-17,W-13,S-13,W-12]

Class interval| 0-5 | 5-10 |10-15]| 15-20 | 20-25 | 25-30 | 30-35 | 35-40
Frequency 3 5 9 15 20 16 10 2
Ans. == 7 — =
0-5 25 3 7.5 6.25 18.75
5-10 7.5 5 375 56.25 281.25
10-15 125 9 1125 156.25 1406.25
15-20 17.5 15 2625 306.25 4593.75
20-25 225 20 450 506.25 10125
25-30 27.5 16 440 756.25 12100
30-35 325 10 325 1056.25 | 10562.5
35-40 37.5 2 73 1406.25 | 28125
80 1710 41900
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. ~
_|41900 rl?lO)‘
T4 80 \ 80

=8.177

Dulda
Coefficient of variance = C.17. =
Mean

X 100

A V.= 3825

vaiance = o2 = (8.177)% = 66.8633

3) Find the Mean, S.D ,variance and co-efficient of variance for the following:
[W-19,5-19,S-18,W-18,W-17,5-16,S-14,W-12,SQP]
Class
_ 0-10 10-20 20-30 30-40 40-50
interval
Frequency 14 23 27 21 15
Ans.
Class ~i fi fx _Tl.l f;.r,.:
0-10 5 | 12| 70 25 350
10-20 | 15 | 23 [ 345 225 5175
2030 | 25 | 27 | 675 625 16875
3040 | 35 |21 | 735 1225 25725
4050 | 45 | 15 | 675 2025 30375
2500 78500
—_2fx 2500
TN 100

_ |78500 ( :500']3
100 {100
~12.649
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- Variance = (S.D.}:

=12.649°
=159.997
Coeff . of Variance =—x100
_12649
=50.596
4) Find variance and the coefficient of variance for the following distribution.
[S-18]
Class-Interval | 10—-20 [20—-30 |30—-40 [{40-50 |50-60 |60-70
Frequency 4 6 10 18 9 3
AnNS. _ _
3 Class X, fi fix, x; fix?
10-20 |15 1 60 225 900
20-30 |25 6 150 625 3750
30-40 |35 10 350 1225 12250
40-50 | 45 18 810 2025 36450
50-60 | 55 9 495 3025 27225
60-70 | 65 3 195 4205 12675
50 2060 93250

- > fx 2060
mean x==———=—
N 50

x=41.2
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_ J93250 _(412)3

=1865-1697.44
=4/167.56

o=12.94

Variance = o = (12.94)" =167.44
_ SD.

C.V. %100
Mean
2
= 12.94 x100=31.41
41.2
5) Find the variance and co-efficient of variance for the following distribution.

[W-14]

C.1 20-25 | 25-30| 30-35| 35-40 | 40-45 | 45-50 | 50-55| 55-60 | 60-65

Frequency 25 30 50 90 75 60 35 25 15

Ans. ﬁ - _

Class | i £ fix, X, I
20-25 | 225 25 562.5 506.25 12656.3
25-30 | 27.5 30 825 756.25 22687.5
30-35 | 325 50 1625 1056.25 | 528125
35-40 | 37.5 20 3375 1406.25 126563
40-45 | 425 75 3187.5 1806.25 135469
45-50 | 47.5 60 2850 2256.25 135375
50-55 | 52.5 35 1837.5 2756.25 | 96468.8
55-60 | 57.5 25 1437.5 3306.25 | 8§2656.3
60-65 | 62.5 15 937.5 3906.25 | 58593.8
405 16637.5 723281
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6)

Ans.

- 2. f% _16637.5

=41.08

SD.

N 405

\{fox:z _|';Zfr"a'
N |~

2

405

_\/?23281_"’1663?.5 i

405 )

=9914

. Variance =(S.D.)

. S
Coeff . of Variance =

2

=9914°
=98.287

=100

X
9.914

= 41.08
=24.133

x100

Calculate S.D & Coefficient of variance of the following table:

[S-19,5-15,W-13]

Marks Below/ Expenditure/ 5 10 15 20 o5
Weekly Expenditure below
No.of Student 6 16 28 38 46
Class x f fix; x fix
0-5 2.5 6 15 6.25 37.5
>-10 7.5 10 75 56.25 562.5
10-15 125 12 150 156.25 1875
15-20 17.5 10 175 306.25 3062.5
20-25 225 8 180 506.25 4050
46 595 9587.5
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mean ;=—Zﬁxi =ﬁ
N 46
x=12.93
SD.o= 257y
N
9587 .5 )
- —(12.93
\/ 46 (12.93)
=J208.42-167.18
=J41.24
o =642

7)

AnSs.

- ) lel
Coefficient of variance =—x100

X

6.412

12.935

=49.57
Calculate S.D, Co-efficient of variation of the following data[\VW-16]

x100

Rain fall| 70-80| 80-90 | 90-100(100-110 | 110-120 |120-130 |130-140| 140-150
No.of | 06| 07 | 12 | 19 21 18 | 11 | 06
places
Class X fi fix, X fxi
70-80 75 06 450 5625 33750
80-90 85 07 595 7225 50575
90-100 95 12 1140 9025 108300
100-110 105 19 1995 11025 209475
110-120 115 21 2415 13225 277725
120-130 125 18 2250 15625 281250
130-140 135 11 1485 18225 200475
140-150 145 0e 870 21025 126150

100 11200 1287700
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Mean x = ijx:. = 11200 =112

8)

Ans.

N 100

)SD.o =J%—(E)E

_ les?mo (112

100

= 1287712544
=333
o =18.25

. . o
ii) Co-efficient of variation === 100
x

_1825
112

Find the standard deviation of the following :[\W-15]

x100=16.29.

Class 0-20 20-40 | 40-60 | 60-80 |80-100
Frequency 20 130 220 70 60
Class X, f. fix, x; fix?
0-20 10 20 200 100 2000
20-40 30 130 3900 900 117000
40-60 50 220 11000 2500 550000
60-50 70 70 4900 4900 343000
80-100 90 60 5400 8100 456000
500 25400 14958000
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- Y fx 25400
Mean x =
N 500
x=5038

SD.o= Zf"x"g —[})2

J 498000 _(s0. 8)2
_J20

096—-2580.64

=+J41536

o =2038
9) Find variance from the following series :[\WW-15]

Age under 10| 20| 30| 40 50 60 70 80

No.ofperson| 15| 30| 53| 75| 100 | 110 115 125

AnSs.

. ) 1 2
Class X fi fix; X Jix;

0-10 5 15 75 25 375

10-20 | 15 15 225 225 3375

2030 | 25 | 23 575 625 14375

3040 | 35 22 770 12325 26950

40-50 | 45 25 1125 2025 50625

50-60 | 55 10 550 3025 30250

60-70 | 65 5 325 4235 21125

70-80 | 75 10 750 5625 56250

125 4395 203325
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Y fx
Mean ¥ — 2% _ 4395
N 125
x=35.16
R
SDo= 2./ —(1‘)
N

o =1975
10) Find variance and coefficient for the following data :[S-15]
C. 95-65| 65-75| 75-85| 85-95|95-105 | 105-115| 115-125
No.of |\ 10| 12| 15| 20| 14| 7 2

workers
Ans. — . >

Class xi fi fix, X fix”

55-05 60 10 600 3600 36000

65-75 7 12 840 4900 58800

75-85 80 15 | 1200 6400 96000

85-95 90 20 | 1800 8100 162000
95-105 100 | 14 | 1400 10000 140000

105-115 110 7 770 12100 84700
115-125 120 2 240 14400 28800
80 | 6850 606300
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S fx
oSt 6850 oq s
N 80
S (Y
p.o |2 | fix,
N | N

80 | 80
~15.7197

_ JG{JGiOO ( 685{}']]

S Variance = (,S'JIJ.}2 =15.7197* =247.109

Coeff . of Variance = x 100

_15.7197
82.625
=18.359

x100

11) If the mean is 82.5, standard deviation is 7.2. Find co-efficient of variance.

[W-18, S-15,SQP]

Ans. S.D.
Coeff . of Variance =——x100
X
7.2
= %100
82.5
=8.727
12) If the mean is 82, standard deviation is 7. Find co-efficient of variance.[\WW-19]
Ans. A - .. a
Coetticient of variation = =x100
N

Coefticient of variation = i x 100

=8.537
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13) If mean is 34.5 and S.D s 5 find the coefficient of variance.[WW-18]
Ans. Coefficient of variance = g x 100
X
5
= =100
34.5
=14.493
14) If coefficient of variation of a distribution is 75% and S.D is 24, find its mean.
[S-18]
: o o
Ans. coefficient of variation = =x 100
v
24
75=—x100
X
o 24x100
A
x=32
15) If the C.V. of certain data is 5 and mean is 60. Find S.D [W-17]
AN, Coefficient of variation = SD. x 100
Mean
S = 5-D. =100
0
q
2200 _op
100
S8SD. =3
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1)

2)

3)

4)

5)

6)

7)

8)
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STATISTICS

Compute S.D, Variance, C.V & Coefficient of Standard Deviation.

15,22,27,11,9,21,14,9 [W-17]

Calculate S.D, Variance, C.V &Coefficient of Standard Deviation.
Xi 2 3 4 5 6
fi 8 14 19 12 7

Find mean ,S.D, coefficient of variance of the following data
[W-18,S-18,W-17,S-14]

Class-Interval | 0—-10 |10 —20|20-30 | 30—40 | 40-50
Frequency 3 5 8 3 1

Find the standard deviation variance & coefficient variance from following:
[W-18,5-17,W-13,S-13,W-12]
Class interval| 0-5 | 5-10 |10-15|15-20 | 20-25 | 25-30 | 30-35 | 35-40

Frequency 3 5 9 15 20 16 10 2

Find the Mean, S.D ,variance and co-efficient of variance for the following:

[W-19,5-19,S-18,W-18,W-17,5-16,S-14,W-12,SQP]

Class interval | 0-10 10-20 | 20-30 | 30-40 | 40-50
Frequency 14 23 27 21 15

If mean is 34.5 and S.D is 5 find the coefficient of variance.[WW-18]

If coefficient of variation of a distribution is 75% and standard deviation is 24,
find its mean. [S-18]

If the coefficient of variation of certain data is 5 and mean is 60. Find S.D

[W-17]
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V. COMPARISONS OF TWO SETS OF OBSERVATIONS:-

FORMULAE:-

If (C.V), < (C.V)g thenset Ais More consistent &
If (C.V), < (C.V)g then set B has greater variability
Examples:-

1) The two sets of observations are given below. Which of two sets is more

consistent ? [W-19,5-19,W-18, W-17,5-14, W-13, S-13,W-12]

Set | Set |1
x =825 x =48.75
c =73 c=28.35

Ans. For Set I

N ) o
Coefficient of variance =—=x100

X

7.3

_ 2 4100
825

= 8.848

For Set II:

- X o
Coefficient of variance =—=x100
v

LS
I

48.75
=17.128

x 100

Set I is more consistent
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2) The two sets of observations are given below. Which of them is more

consistent? [S-15]

Set-I Set-1
X =825 X =98.75
c=7.3 c=28.35
ANS. ey (1) =Zx100 = 2 %100 = 8.848
x 82.5

35
c.v.(r)=Zx100= 988 £¥100=8.456
X

[¥¥]

LCV.(H)<C.V.(I)

.. Ser Il 1s more consistent.

3) From the following data investigate which set is more consistent:[S-17]
Set a.m. =x SD.=o¢
Set | 83.4 5.9
Set Il 51.85 7.45
Ans. " | epectively
Let ¥, and V, be coefficient of variations for set [ and set IT respectively
a
LV, ==x100
x
5.9
= x100
83.4
=7.07
7.45
v, = x100
51.85
=14.36
V. <V

sosetIis more consistent
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4) The data of run scored by two batsmen A and B in five one day matches is given

below. State which batsman is more consistent? [S-18]

Batsman Average run scored S.D.
A 44 5.1
B 54 6.31

AnNS. For Batsman A

cv=Zy100
X
q
="—'1><:1{}{}
44

=11.59

For Batsman B

cv=2x100
X

=—x100
5.

=11.69
CV otA<CV ofB

", Batsman A 1s more consistent.

5) In the two factories P & Q engaged in the same industries the average weekly
wages & S.D are as follows .Which factory P & Q has greater variability in

individual . OR Which factory P or Q is more consistent ?

[S-19,W-16,5-16,SQP]
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Factories average wages S.D
P 34.5 5.0
Q 28.5 4.5
Ans. Which factory is more consistent?

For factory A

crv=2x100
X

_ 5.0 <100
34.5
=14.49%

For factorv B

cr =Zx100
X

4.5
28.5
=15.79%
CVofA<CV of B

.. Factory A is more consistent

x100

6) The runs scored by two batsmen A and B in 5 one day matches are given below.

Who is more consistent 2 Why ? [S-18]

A 48 50 39 46 37

50 52 60 55 53
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Ans. For Batsman A

X; x;
48 2304
50 2500
39 1521
46 2116
37 1369
D x,=220 | > x°=9810

— x. 220
Mean.x = Z L — =44

Jz — 2
SQZJth_U):/%¥C¢f:5m9
N 5

For Batsman B

x; X,

50 2500
52 2704
60 3600
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For Batsman A

C.V.(4)=Zx100
) X

_5.099

=11.589%

For Batsman B

x100

CV.(B)=<x100
-

_3.406
54

x100

=6.307%
CV.(B)<C.V.(4)
.. Batsman B 1s more consistent.
7) Following are the marks obtained by two students A and B.

Marks obtained by A | 44| 80| 76| 48| 52| 72| 68| 56| 60| 64

Marks obtained by B | 48| 75| 54| 60| 63| 69| 72| 51| 57| 56

which of the two students is more consistent? [VWW-17]

AnNS. For Student A:

X, 1 .-
44 | 1936
80 | 6400
76 | 5776
48 | 2304
52 | 2704
72 | 5184
68 | 4624
56 | 3136
60 | 3600
64 | 4096
620 | 39760
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~(x) = /35;)60—(63)3 =11.49

Coefficient of Variance = 2 »100 = 11:19 x100=18.53
X e
For Student B:
X, -r:.'

48 2304
75 3625
34 2016
] 3600
63 | 3060
6o 4761
72 5184
51 2601
57 | 3249
36 3136
als | 37345

Coefficient of Variance = -2 100

.
_5362 100
60.5

=14.25

~CV(B)<CV(4)

- Student B is more consistent.

8) The scores of two batsmen A and B in ten innings during a certain season as

under. Find which of two batsmen is more consisting in scoring [WW-14]

Al 32| 28| 47| 63| 71| 39 10 | 60 96 14
B| 19| 31| 48| 53| 67| 90 10 | 62| 40 80
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AnSs. For Batsman A:

X, X;
32 | 1024
28 | 784
47 | 2209
63 | 3969
71 | 5041
39 | 1521
10 | 100
60 | 3600
9% | 9216
14 | 19
460 | 27660
o= 27660 [4—\ =25495
10
(V(]—ZS'49 X100 =55.424
For Batsman B:
.Y!. \!.2
19 | 361
31 | 961
48 | 2304
53 | 2809
67 | 4489
90 | 8100
10 | 100
62 | 3844
40 | 1600
80 | 6400
500 | 30968
+=22 59
10
30968 (500]2 24429
10 -
CV(B)= 24429 100=48.858

:mﬂ%B}<éVLﬂ

*. B 1s more consistent.
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TUTORIAL NO.-16

1)

2)

3)

4)

5)

STATISTICS

The two sets of observations are given below. Which of two sets is more

consistent ? [W-19,5-19,W-18, W-17,S-14, W-13, S-13,W-12]

Set | Set 11
x =825 x =48.75
c =73 c=28.35

The data of run scored by two batsmen A and B in five one day matches is
given below . State which batsman is more consistent? [S-18]

Batsman Average run scored S.D.
A 44 5.1
B 54 6.31

In the two factories P & Q engaged in the same industries the average weekly
wages & S.D are as follows .Which factory P & Q has greater variability in
individual . OR Which factory P or Q is more consistent ?

[S-19,W16,S-16,SQP]

Factories average wages S.D
P 34.5 5.0
Q 28.5 4.5

The runs scored by two batsmen A and B in 5 one day matches are given below.

Who is more consistent ? Why ? [S-18]

A 48 50 39 46 37
B 50 52 60 55 53

Following are the marks obtained by two students A and B.

Marks obtained by A | 44| 80| 76| 48| 52| 72| 68| 56| 60| 64

Marks obtainedby B | 48| 75| 54| 60| 63| 69| 72| 51| 57| 56

which of the two students is more consistent? [W-17]
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IMPORTANT TRIGONOMETRIC FORMULAE:-

1) ) Opposite Side
sinf =

Hypoteneous

2) Adjacent Side
cosf =

Hypoteneous

3) rang) = Opposite Side

anv = Adjacent Side

4) 180° = ¢

5) 10 — (L)c

180
DRTELLY
7) Trigonometric Ratios of (-0):-
sin(—0)=—sinb cot(—6)=—cotb
cos(—0)=cosb sec(—0)=secH
tan(—60)=—tan6 cosec(—0)=—cosecH
8) General Formulae :-

sinn@ =0 forn=1234..

cosnf =1 forn=20,24,6,8..(i.enis even)

cosnf = -1 forn=135,79,..(i.enisodd)
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9) Fundamental Identities:-

sin?0 + cos?6 =1

sec?8 =1+ tan?6

cosec?0 = 1 + cot?0

10)  Trigonometric Ratios of various angles:-

Angles s s s i3 180°(m)¢
0° 30° (=) | 45° ()¢ | 60° (=) | 90° (=)
Tri.Ratios | (6) (4) (3) (2)
1
sin 0 1 — E 1 0
V2 2
3 I ]
cos 1 - — — 0 -1
2 V2 2
0 ! 1 73 0
tan — 00
V3
V3 1 ! 0
cot 00 - 0
V3
1 2 N 2 1
sec — oo .
V3
2 \2 2 1
cosec 00 = oo
V3
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Quadrant - Ist | oprd | e
Trigonometric Ratios 1
sinf + + - -
cosecH + + - -
tanf + - + -
cotf + - + -
cos6 + - - +
sec + - - +

Some Trigonometric Ratios of allied angles in tabular form:-

An}q:f—’ 90+6 [90-60[180+6 [180-6[270+6 [ 270 -6 [360 + 6 [360 — 6
Ratios | (§+9) <§—0> (m+0) |(m+8) 377r+0) (3;_0) (2m+0)|(2m —0)
sinf cosf | cosf |—sinf sinf —cos6 | —cosf | sinf —sin6
cosecO | secl |secOd |—cosecO | cosecOd |—secd | —secl |cosecOd | —cosecl
tanf |—cotf |cotf |tanb —tanf | —cot@ | cotO tan6 —tanf
cotd |—tan@ |tanf |cotf —cotf | —tanf | tan6 cotf —cotf
cos@ |—sinf |sinf |—cos6 —cos0 | sinf —sinf cos6 cosf
secl |—cosecB| cosecl|—secH —secO | cosecO | —cosecO| secH sect
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13) List of Sum & Difference Formulae:-

sin(A + B) = sinA.cosB + cosA.sinB

sin(A — B) = sinA.cosB — cosA.sinB

cos(A + B) = cosA.cosB — sinA.sinB

cos(A — B) = cosA.cosB + sinA.sinB

tan(A + B) = tanA + tanB
an " 1 — tanA.tanB
tanA — tanB
tan(A — B) =

1+ tanA.tanB

14)  Trigonometric Ratios of multiple & sub multiple Angles :-

Multiple Angle Formulae | Sub- multiple Angle Formulae

sin26 = 2sinf.cos6 ) . 6 6
sinf = ZSmE. cosE

0
. 2tan6 2tan—
sin20 = ——— sin@ = 2

1 + tan?6 1+ tan2?
2

_ 1 _ .2
cos20 =1 — 2sin“f cos@zl—ZsinZE

1 — tan?6 o
€026 = I om0 1—tan’;
cosO = —
1+ tan?-—
2
tan26 2tan@ Ztang
an20 = ——— —
1 — tan26 tan = ———=—
an 1-— tanzg
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15) List of Triple Angle Formulae:-

sin360 = 3sinf — 4 sin30

c0s360 = 4cos30 — 3cos6O

3tanf — tan30

tan36 =
an 1 — 3tan?6

16) List of Product to Addition Formulae:-

sin(A + B).sin(A — B) = sin?A — sin®B = cos*B — cos?A

cos(A + B).cos(4 — B) = cos*A — sin’B

17) FACTORIZATION &DEFACTORIZATION FORMULAE :-
DEFACTORIZATION FORMULAE:-
2sin A.cosB = sin(A + B) + sin(A — B)

2cos A.sinB = sin(A + B) — sin(A — B)

2cos A.cosB = cos(A + B) + cos(A — B)

2sin A.sinB = cos(A — B) — cos(A + B)

18) FACTORIZATION FORMULAE:-

sinC + sinD = 2 sin (GTD) : cos(C_TD)

sinC — sinD = 2 cos (GTD) .sin(C_TD)

cos C + cosD = 2 cos (”TD) : cos(C_TD)

cosC — cosD = —2sin (%) .Sin (%) = 2sin (%) .sin (%)
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19) Inverse Trigonometric Functions :-
2tan~1(x) = tan™?! (132)
2tan1(x) = sin™?! (1?22)
20)
Property No.1:-
sin~1(sinf) = 6 OR sin(sin™10) = 6
cos 1(cos8) = 6 OR cos(cos™10) =0
tan 1 (tanfB) = 6 OR tan(tan™16) = 0
cot (cotd) = 6 OR cot(cot™60) =0
sec™(secd) =6 OR sec(sec™10) =6
cosec™ (cosecd) = 0 OR cosec(cosec™10) =0
21) Property No. 2:- Property No. 3:-
sin~'(x) = cosec™! G) sin"'(=x) = —sin”'(x)
cos~1(x) = sec™? (l) cos™(—x) = m —cos 1 (x)
X
tan~'(x) = cot (l) tan™1(—x) = —tan"1(x)
X
cosec 1(x) = sin™?! G) sec™'(—x) = m—sec”(x)
sec=1(x) = cos 1(_) cot 1 (—=x) = —cot™(x)
1 A — -1
cot-1(x) = tan-? (_) cosec™t(—x) cosec™t(x)
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22) Property No. 5:-

Property No. 4:-

s

sin~Y(x) + cos(x) = ,

Ifx>0,y>0&x.y<1 then

tan1(x) + tan(y) = tan‘l(

x+y)
1—x.y

tan 1(x) + cot™1(x) = g

Ifx>0,y>0&x.y>1 then

tan1(x) + tan '(y) = mw+ tan”

x+y)
1—x.y

'

i3
cosec™1(x) + sec™1(x) = >

If x>0,y>0 then

tan '(x) — tan"1(y) = tan™?! (

xX—y
1+xy

)
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IMPORTANT DERIVATIVES FORMULAE:-

1) % (x™) = nx™ !
2 1
L=

3) %(logx) =§
4) %(ex) = e*
5) %(ax) = a*.loga

6 a =
) — (Constant) = 0

Trigonometry Inverse Trigonometry
7) % (sinx) = cosx i (sintx) = \/ﬁ
8) %(cosx) = —sinx %(cos‘1 x) = \/1___1)(2
9) % (tanx) = sec?x i (tan™1x) = 1+1x2
10) %(cotx) = —cosec?x %(cot‘1 x) = 1;12
11) % (secx) = secx.tanx % (sec™1x) = x\/%
12) i [ i -1 _ -1
— (cosecx) = —cosecx. cotx — (cosec™txx) = e
13) . L3 _ du v
ADDITION RULE: — (u+v) = —+—
14) i 4y o
SUBTRACTION RULE: — (u—v) = o
d d d
15)  MULTIPLICATION RULE:- L wv)=uZ+v. =
dx dx dx
16) d u v.@—u.ﬂ
DIVISION(QUOTIENT) RULE:=  — (;) = g
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IMPORTANT INTEGRATION FORMULAE:-

n+1
1) fx”dx=x+1+c with n+1#0ien=#1

n

2) [e*dx=¢e*+c

3) [a¥dx =2+

loga

4) [(Constant)dx = (Constant).x + ¢
5) fldx=1.x+c OR fdx=x+c OR [x%dx=x+c

6) fidleogx+c

Trigonometry Inverse Trigonometry
7) [ sinxdx = —cosx + ¢ f\/% —sinlx+c
8) [ cosxdx = sinx + ¢ f% — _cos~lx +c
9) [ sec?xdx = tanx + ¢ f1+1x2 dx = tan~1x + c
10) [ cosec?xdx = —cotx + ¢ f1+1x2 dx = —cot™1x + ¢
11) [ seex.tanxdx = secx + ¢ f% —sec lx +c
12) [ cosecx.cotxdx = —cosecx + ¢ fx\[z’z‘__l = —cosecx + ¢

13) [ tanxdx = log|sec x| + ¢
14) [ secxdx = log|sec x + tanx| + ¢

15) [ cotxdx = log|sin x| + ¢
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16) [ cosecxdx = log|cosecx — cotx| + ¢

17) = =sini(D) +c
18) f\/— loglx + VxZ —a?| + ¢
19) f\/xz— loglx + VxZ +a?| + ¢

20)  [——dx= %tan‘l(z) +c

a2+ x2

a+x

21) [

dx——lg +c

a2

22) [

dx ——log |—| +c

x2—a2
23) [Vaz —xZdx = §m+a;sin‘1(§) +c

24) f\/mdx=§m+a;log|x+m|+c
25) fmdngm—%zlog|x+m|+c

26) fj;((x))dx— log| f(x)| + ¢

27) fﬁ((ﬁd 2JF00) + ¢

28) [IF 1™ f (x)dx = % +c

e

loga

29) [a’®, f'(x)dx = +c
30) [e® . f'(x)dx =e/™ +¢

31)  [e*f()+f' (] =e*f(x)+c
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