MODEL PAPER -3

Time : 3 Hours + 15 Minutes ]
Iostructions to the Candidates :

N e W =

[ Total Marks : 100

. Candidates are required to give their answers in their owh_ words as far as practicable.
- Figures in the right hand margin indicate full marks.

15 Minutes of extra time has been allotted for the candidates to read the questions carefully.

- This question paper is divided into two sections—SECTION - A and SECTION - B,
. In SECTION - A there are 100 Objective Type Question, . out of which only 50 objective question be answered. Darken

the circle with blue/black ball pen against the correct option on OMR Sheet provided to you. Do not use Whitener/Liquid/
Blade/Nail on OMR paper; otherwise the result will be invalid.

be answered.

+ InSECTION - B, there are 30 Short Answer Type Questions (each carrying 2 marks), out of which any 15 questions are

Apart from this, there are 8 Long Answer T&’PB Question (Each Carrying 5 marks), out of which 4 Questions are to be

answered.
Use of any electronic device is prohibited.

SECTION A Objective Type Questions

of which only 50 objective questions to be answered. Mark the'
correct option on the CMR gnswer Sheet.

L If4=1{1,2},B=

g

4. The integrating factor of -the differential equation
Q‘ 2—y=5 2. .
dx+ F X" 1S :
&) 2 B) gx
X
(©) 2logx (D) x*
2
5. 3;: +2ch‘=
x +2x | A
A) sn'(P+209+k - B ! GFP+2)+k
©) Iog|3x2+2|+k (D) 1og1x3+zx|+k |
6. xe[~1 1],sin[2(sin”" x +cos™ x)]—
. 1
(A) 0 B)1 © 41 (D) -
7. p (E) = P(F)—— P(EuF)——::» P(EnF)*

Direction :

There are 100 Objective Type Questions, out

50 x 1 =50

from A to Bis:

A) 9 (B) 12

©) 64 - (D) None of these
|T —27 +2k|= ’

(A) 3 B) 6

© 7 D) 5

(107 + J+ k) x (47 +7] -11k)="
(A) —187 - 1067 + 74k (B) 187 —1067 - 74k
© 187 +1067+74k (D) si-67-7k

{a, b, c} then total number of functions

10.

11,

12.

(A) 2cosx+3sinx+k

(C) tan’! (35in-'§)+k

i(ex + cosSx) =

) e* +cosSx
(©) e* —5sin5x

i(sian +ée* —cosx)=
dx

- (A) cos2x+eF —sinx

(C) 2co0s2x+e" —sinx

£

@) [21 —g]

o]

4 2
A) — B) =
(A) 7 (B) 2
1 3
C) — 2,
©) 7 (D) p
The direction ratios of the straight line
'x+1=y—2:z'—5 - '
3 3 6
(A)1,-2,5 (B) 3,2,5
©) 3,3,6 D)1,3,5
3cosx—25inxdx=
2cosx +3sinx

(B) log|2cosx+3sinx|+k

(D) 2tan§+ k

(B) e +5sins5x
(D) e* —5cos5x

(B) 2cos2x+e* +sinx

(D) —2cos2x+€* +sinx

-2
(B) [24 0]

D) [281 ﬂ



’

14,

16.

17.

18.

19.

20.

21.

22..

23.

24.

25.

26.

27.

o BB

4 6 4 15 19
(A [25 35] (B) [lo 35] (©) [19 451 (D) [45]
(2a=7 1]=[a b-1]= (a,b)=

@Aan ®E7n ©@2 O@3)
- The operation is * is defined as a * b = 2a + b, then
2*3)*4is:
(A) 18 (B)17 © 19 (D)21
cot™1(- X) = : g
(A) = cot™ x (B) cott x

(©) n + cot™lx (D) ® — cot™! x

The principal value of sin™! (Siﬂz—n) is:

3
2n n -7 T

A — — — —
(A) 3 (5)3 © 6 (D)G-
If & = 7+j+2k and =37 +2j—f then the value of
(@+3b)(2a-b) =
(A) 15 (B)-15 ©) 18 (D)-18
If |a|=+26, |b|=7 and |G x5 | = 35 then 5.5 =
(A) 8 B)7 ©9 (D)12
& -

1+x? :
A cot' x+C (B) tan' x+ C -
(©) sec’lx + C (D) cosec”! + C

b
J e*dx = .
Q) (& - &) (B) &b
(C) e -H (D) &*b
%(ecosx)z?

(A) (sin x)e** "
(C) (cos x)e*=*

(B) — (sin x)e**~*
(D) — (cos x)e***

% {sin~'Vx +cos ' Jx} =

T
) 5 ®)0 © 1 ©) Vx>
Which of the following is the unit matrix of order 3 x 37

100} 100 001 010
100 010 001 010
g [1 00 (B)[O 0 1:| i) 00 1] (D)[O 1 0]
If A and B are two independent events then P (A N B) =
(A) P (A) x P (B) (B) P(A/B)

(C) P(A) + P(B) (D) (P) + P(B) - P(ANB)
If S be the sample space and E be the event that P(E) = ..

n(E) n(S)

W ®wp ©) nE)  O)n(S)

Let a, b, ¢ be the direction ratios of a line then direction each
as are ; .

28.

29.

30.

31.

32,

33.

34,

3s.

36.

3.

A) LI b —< 1 1 1
N R N 3 N v N

1

a b c
D) T T
‘a _b’c Vza 'zt ze?
A lines is passing through (ct, B, ¥) and its diréction cosines
are /, m, n then the equations of the line are:

W F=LsZ (B)E=2 o 228 2=
n n ! m n
© x-fl-a=y+B=z+'y (D) x;a=y+ﬁ=z—'y
snddr=? - 1<

‘(A) —%cosx3 +k (B) %cosx:’ +k

©) %sinx3+k (D) ——;sinx3+lc

[ cosec x dx = ?
(A) log tan% l+k (B) log cot% +k
(C) log sinZ |+k (D) log cos% +k

If (a + b + ¢) is positive and not all g, b, c are equal then the

abc
b c a
calb

value of the following determinant

(A) Positive (B) Negative

©)o (D) None of these
6 -3 1 '
If| 4 3 -1|=x+i, then .
30 3 i .

A)x=3,y=1 B)x=1y=3
(C)x:‘O’y=3 (D)x=0:y=0
Tt |
A1 ®o ©7F ®-7
- 5 - :
i(jxk)=

Ao ®1 ©) -1 (D)2
The integrating factor (I.LF) of the differential equation
cos? x%u:mx & |

(A) g™ B)e™~ (C) ein* (D)eos
d »

4 logx™) =

Y. (logx™)

Ay = ) 0+ D) =
(A) - (B)n © 3 D3
tan™! \/S—cot"(—ﬁ) is equal to :
W=7 ®= © 0 (D) 243



38.

39.

40.

41.

42.

43.

44.

45,

46.

47.

48.

49.

50.

cot (tan™ x + cot™ x) = 7
1 T
B = D) —
(A) 0 (B) 1 © 2 (D) 7
J.coseczx de=1?
(A) tanx + ¢ (B) —cotx+c
(C) 2cosec x+c (D) —2cosec x + ¢
o
Jzﬂsingxdx___ 9
-2
(A) -1 (B) 0 © 1 @) 5
(@xa)*b
A 1 (B) -1 .© o0 (D) 2
iej = {
GV (B) 0 . ©) & D) -k
Jrac=
(A) x+k B) 1+k
2
© %+k (D) log x + &
J’ o _ '
Vo
A) Jx +k (B) 2Jx +k
©) x+k D) %xm k
235
0 4 7=
005
(A) 40 (B) 0 ©).3 (D) 25
x —
Solution of xdx + __z_yz_ =0is:
x“+y
(A) i+tan"i=k (B) x—2-+tan'll=k
2 y. 2 x
xi -1 X P -1y
(€) 5 —tam ;=k (D) - —tan ==k
If F:: R—)R such that /" (x) = Sx + 4 then whnch of the
following is equal to f ). .
x—5 y x—4 x
ot Ay T LI
(A) 4 (B) ©) ey D) 2
If an operation is dcf'med by a* b=a* + b* then (1*2) *
6is:
(A) 12 B) 28
(©) 61 (D) None of these
Matrices A and B will be inverse of each other only if :
(A) AB=BA (B) AB=BA=10

(C) 4B=0,BA=1" (D) AB=BA=1

If two events are independent, then :

(A) they must be mutually exclusive

(B) the sum of their probabilities must be equal to 1
(C). ‘A’ and ‘B’ both are correct i
(D None of the above is correct

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

1-P(A'AB)=
(A) P(A4NB) (B) P(4uUB)
©) P (D) P(B)
[ x*dx =

4
(A) 14—+k (B) 32 +k

x3

(©€) k + x* (D) k+7
[ cos x dx = '
(A) —sinx+k (B) cosx+k
(©) sinx+k (D) —cosx+k

d
If,'cm n_ (x_‘_y)’"*""’ then ?dlx)_ is equal to:

x+y * a
@~ ®»y ©, OF
sin™ (Sinz'—n) =

3
2n i 4 T
w5 ®e O35 O3
sin”! (1 —x)—2sin'x = izt' then x = ?
1 1 1
(A) o, 2 ®) 1, 2 © 5 D)o

If A, B are symmetric matrices of same order then
AB — BA is :

(A) skew-symmetric matrix (B) symmetric matrix

(C) zero matrix (D) identity matrix

4 2

. d 4

The degree of the equation 2) +3y L =0 1s:
& 1 (dx 4ar=

A) 4 ®) 1 ©) 2 D) 3
If A and B are two events such that P(4/B)=P (B/ A) #
0, then

(A) AcBbutd+8B
©C) AnB=9

(B) 4=B
(D) P)=P (B

If P(A)=%,P(B)=0, then P (4/B) is :

1

Ao B 3
o1 (D) not defined
Standard equation of the plane in intercept form is :

X V2 xZ x y. z
A) —+=+==0 —+ +—=1
W ®) .

x. y z
o 2 Z_p -
© ERaTT (D) None of these

The direction ratios of the line joining the points (x, y, z) and

(x5, y9, 2,) are :
(A) x, £ x, ¥ty 2t 2

(B) ‘/(xl "xz)2 +n ‘)’2)2 +(z—- 25 )2
XX, yty, 4z

C » b} =

© 2 2 2

D) x;—x;, Y2 —V122— 7




" 63, The position vector of the point (1, 0, 2) is : ;A
& i 5w 74, cot” —=..,(x>0)
(A) T+]+2k (B) 7 +2j g
(C) §+3E (D) ;+2E (A) e | COt-l x (B) tan—l _l.
64. The modulus of 7/ =2 +k : - I *
(C) tan™ x (D) cot™ x
(M) V10 (B) /55 ©) 36 (D)6 H s
o3 3o . 75. Z(sm x) =
65. el
0 x+1 1 1
(A) log2 (B) - log2 (A) -2 B) - f_,2
(C) 2log2 (D) - 2log2
cx J"xdt: - (© 241-22 (D) (1-x)
] 76. The equation of yz-Plane is : |
3 9 : (A)y=0,z=0 B)x=0
A) T 9 - = s
X
x+1 o o? 7. J’ e 5 dx =
67. fo-lw =land| ® x+0* 1 |=0thenx= (x+1)
o’ 1 x+o et o —e*
(A) + (B) +C
(A) 1 ®B)o ©) ? D)0 Ce+D? x+1
345 v 0t C 2 D =t o
68. |0 2 3| 4 then 4| - © O G+17?
007 78 J‘ de  _
z =
(A) 40 (B) 50 (©) 42 D)15 @b
1 nshd =1 s
6. L~ _ whwigee. | @wigc
. " .
(A) sec x? " (B) 2xsec? x* © %tan_l-f-l-+C (D) %tan_1x+C
2 «
sec x i
(C) 2x* sec? x* (D) o 79. If @ and b are perpendicular to each other then :
. %(m)= (A)a.b=0 B axb=0
1 : (C)a+b=0 @ a-b=0
A)- 2m B Vcosec? x 80. Gxa= .
—cosec? x ) cosec? x (A)1 (B)0 (€) & . (D)a
; ycotx 2Okt 81. Solution of the differential equation W;ZW =0"is:
a ) y SCT
71. 3 =
[c d] ) L=k (B):—2='k
3a 3b 3a 3b [a 3b 3a 3b x
®) [c d] ®) [3:: d] © |3 3d] ®) [3c Sd] © 5=k (D) None of these
72. fA=[3 4 5]andB=[1 2 1], thend +B = X
- ; d’y dyY
4 82. The order of the differential equation — | 2 (— +
W 6 6 ®) |6 auEe B & “
6 y=sinx is : :
5 (A)3 (B) 4
©M1 6 4] D)6 4 6] ©2 (D) None of these
73. cosec”! (-x) = d '
83. — (secx) =
(A) L o cosesls (B) n —cosec! x d
2 (A) sec? x (B) tan® x
(C) cosec™! x (D) — cosec™! x (C) sec x * tan x DO



84,

o>
n

86.

87.

88.

89.

90.

91.

93.

94,

dy

If y = sin (log x), then —-

1
- I
(A) = cos (logx)

(€) 0
4 5 -
16 2
(A) 160 (B) 80
a b
2 c d -
2a b a 2b
(A) c (B) c .d

If A and B are any two cvents such that P(A) + P(B) — P (A

B
P[2]=
(B) (A)

and B) = P (A) then
B

@ P(7)=
A

© *(3)-"

- = = - . N
If a= i+ j + 2k, then the corresponding unit vector g in

. L
the directon of a =

:+,+I
J6

:+,+2Z
6

(A)

©

||||||

1
—sin(l
®) sin(logx)

D) 1

(C) -160

a b
2¢ d

©

A
L) P(E)

—

(D)0

2a

D) |2¢

0

=0

2k

i+j+

(B) 76

(D) None of these

’

The direction cosines of the vector 3?— 4 j"+12—k' is :
3 412

3412
) B3T3 13

N N
© B

n/2
J. cosxdx=
()}

A) 1 (B) -1

f-

(A) 4 (B) 2

Iff:R—-)Risaﬁmctionf":R—)Rwillexistiffis

(A) one-one into
(C) one-one onto

Ifn(4)=3andn(B)=2thenn(4d*x B)=....

(A) 6 (B) 4

10 2
IfaA= 30 than A =
(A) 0 (B) 10

B =,

13°13°13

3 4 12

® W3VEB

©) o

© 3

(B) onto

(D) 2

D) +
® 3

(D) many-one onto

©) 2

©) 12

(D) 60

D) 0

d
95, !(an )

(A) sectkx (B) ksec?x
2
hx

© = (D) ksec? kx

9%, %aog Jx)=

1 .
(A) ﬁ: ‘ (B)

1
© o ()

2x
e -1
' dx=
e -[eh+l

ol -

(A) log (& + 1) +¢ (B) log (& + €™ + ¢

(C) log (F—€e™ +c (D) & +c¢
98. J-cosx"a’x=

(A) sinx°+¢ (B) iasinx%c

180 . L,

(C) —sinx’+c (D) TS0 sinx®+ ¢
99. jxi=

A k (B) -k © 1 . MO
100. (a...]',’).(a__[,‘) = . ,

A1 B) 0 :

©) &+ (D) o - &’

SECTION - B : Non-Objective Type Questions

- SHORT ANSWER TYPE QUESTIONS

Direction : Question Nos. 1 to 30 are of short answer type.
Answer only 15 questions from these. 15%x2=30

122

1. IfA= 212 , then show that
221

A2_4A -51=0
2. Find the vlaue of y, if

fx-y 2Y_(2 2
x a8 T\ 355
sin30° cos30°
—sin60° cos60°
. Using properties of determinants, prove the following :
1 1 1
a b c
a b
=(@a-b)(b-c)(c-a)(a+bd+o)
5. Differentiate : tan (2x + 3)

L%

Evaluate :

&




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

I y=sinvx®+ax+1 , find

. Ifx® + p? =ssin (x + ), find

dx
dy

dx
Solve the equation :

(tan™ly -x)dx=(1+)y*)dx

Solve the equation :

& _
dx_y
[1=sin 2xdx

: I sin4x cos3xd§

—X

» +x)
Integrate :

Integrate

Int ; : J- cosec x
niegrate : cosec x + cot x

Integrate : Im3 xdx

Integrate : Isinz x-cos? xdx

/2

Evaluate ‘-[o sin‘l1 x dx

COS X

n/2
Find th j 3
ind the value of 0 (+sinx)?

e
Find the value of -[o &s(log_x)dx
x

- sp - - =, iR i A "
Find |:x?| if a=i-Tj+7k and 3=3i—2j+2k
Find the angle between the vectors & =} +J+k and
b=i+j—k
Find the angle between the lines :

x+1 _ y-1 _ z-2
3 2 4 ;

and the plane 2x + y -3z +4 =10

If A and B are two independent events such that
P(A v B)=05, P (4) =02, find P (B)

1

Show : cosec 'x + sec ! x =

kL
2
Prove that : ’

cos~Tx — cos 'y = cos! |xy+\}(1—x2)(1—'f) '

Prove that :

van [ Lsin-! 2% L1 ul=xRi) e 26
2 1+x% 2 1+x2 )~ 1-x?

25

26.

27.

28.

29,

30.

. Write the value of

" (f3)-cor!-45)

Differentiate : sin (2 sin™ x)
1 1

If A=| x y |, the find AA’
2y

Find %, when x = a cos?6, y = a sin’0-

Find the slope at the point ((1,/2) of the curve x* + 2
=3.

> 9 o5 o
Prove that (a+b)-(a—b) = a* — b

LONG ANSWER TYPE QUESTIONS

question. Answer any 4 questions from these.

Dircction : Question Nos. 31 to 38 are long answer type
5x4=20

y 2
31. If sin y = x sin (a + y), then prove that % =W
32. Find the area of the region bounded by y* =9x,x=2, x
. =4 and the X-axis in the first quadrant.
33. Using vector method, prove that in a A ABC,
a b ¢ . v
sind sinB sinC

where a, b, ¢ are the lenghts of the side opposite

respectively to the angles 4, B and C of AABC.

34, Find the value of 3, such that the line
x—2 y-1_ z+45 3 -

6 = 2 = g I perpendicular to the plane 3x —
y-2z=1. .

35. If A and B are two events such P(A) = %; P(B) =% and
P (AUB)= %, then prove that A and B are indepgllla_dent
events. :

36. Show that :

b’ bc b+c
c’a® ca c+a|=0"
a’t* ab a+b
37. Solve the following LPP graphically
Maximize 7 = Sx + 3y
subject to 3x + 5y < 15
Sx+2y<10
x,y20
' /2
38. Evaluate : I (tanx ++/eot x) dx
; 0



AN
_ANSWER WITH EXPLANATIONS [
OMR A ‘ AV Lo s )
L ®® ©~’ gS\VER-bHEET _ }é Eg) 12, (C; 138 gg)) 9. {B) 13 (gg
2 ® @ 5.0 ® © © i) e ) 1 e (4]
0@ o olltR ¢ @ 22 AN o R
L ®0® 0 O 3.0 ® © O 3 %) 32.(C) 33 (D) 29. (A)  30. (A)
e tco b noood e ae g % D ees ()
6o ®® O 6 5.® O 0 0 b me 4% VRS ER
7. ®® © 0 56. ® © © g}s (B)  52. (A) §§' (g) 49. (D)  50. 83;
8. ® ® @ @ 57. @ @ © @ 61: (OB); 57 (A) 58: %B; g;‘ (D) 55: (D)
R oo s 20:00 NG B OB e & #d
L.8®OD 6660 6 7O mO P 75, (8)
12 ® ® © ©® 6. ® ® © © 6. EIc)g 82. (C) 83, fcg 7. (o) 80.(B)
13. ® 20 ® | o1. 87. (C)  88. (B . (A)  85. (D)
L6865 & 000 | ||%g nw B %A =8
: & ; 99, (B)- 100,
17 ® ® © % 6. ® ® © © - SECTION-B
s © 0:0 70800 O
202%@)"@@ 69:®©® 12 2][1 2 2] 1
21.@®©@ 70.@®©® =212212_4222 1 0o0|
22.@%% ,71.®®%g 2 2 1f[2 21 Zéf—5glo]
?’3’ ® ® © © ;7; ® © ©® [1+4+4 24244 24442 1
2. ® ® © © L0 ® 0 0O _|2+2+4 4+1+4 4
28, % ® 0 O ;b_l % g © @ [2+4+2 4+2+2 4121?
26. © D @ @ .
;;.®@g ;g%@)@ 488 T5 0
29:g©@ 78:@‘%@‘ —348]—[05
30. @ © 0 79 ® ® © 0 8 g ] 8 4| |00
© © 80 © 0 . 4881500
3IL.® ® © © 81-@@@ s 9 8|-|8 4 8|-lo 5 o
2,0:0.0 sz'%®©@~ 8 89/ [884][005
34. %%@ 83@%% [5 00 500: \
' © : ‘ ~[0 5 0]- .
gi-@(@@@ g;:%(@@ _005}[3320
_37:%©@ '36-®®g@». , : ]
8. @ ©0 % 6 ©A@ : We have [";y 2}[2 z]
80,00 88. ® ® © L sl sl
40 > ©0 8. @ 0.2 By definitions of equality of matri
41' ®» ® © © 0. @ © © yoe gD matrices
4. % % g 9. @ gg g put  x=3 .
:i. ® @ © @ gg‘ @ © @ p““iﬂg the value of x, m(l) we get
45, ®@® 00 94:%©® 3-y=2 = -y=-1 o y=
6. g % © O 9. @ % % Hencex=3,y=1 woy=l
7. @ ® ((g g % ® ® © @ = Detvhg| I0AT, . caid0s
foscs asos - S
- ® ® © VR ® © © = sin 30° cos 60° .
0. ® ® © g 13(9) % g g g =Sm(300+60°)+c0s 30° sin 60
= sin 90°

=]




1 1 1

4. LHS =| 4 ;’3:,
0 0 1
- a b b—c c
-6 b-c ¢

—(a b) (b -c) [(c2 @) + (bc - ab)]
=@-b)(b-0llc-a)(c+a)+b(c-a)
=(a-b)(b-c)(c-a)(@a+ b +c)=RHS.

5, y=tan(2x+3)

dy  dtan(2x+3)

dx dx

dtan(2x+3) d(2x+3)
T d(@2x+3) dx
sec’ (2x+3)-2=2scc2(2x+3) Ans.

sm\/x +ax+1

dsinw/x2+ax+1_d\/x2 tax+l d

T dVxraxel  dGxP+ar+l) dx

o2+ ax+1)

cosvVxZ+ax+1 ——0ou (2x+a)
w/x +ax+1

(2x+a)cosVx? +ax+1

23 +ax+1
7. Given, x* +* =sin (x + y)
Differentiating W.I. to x, we get

—( 3= (y’)-—{sm(x+y)}

Now

N

& _d
d  dx

Ans.

N —(x’)+—(y’)-ﬁ desintzy) 4,
dx

& dx T dx+y) dx‘(“y_)

or 3x2+3y2% = €OS (x+y)-(1+%) ‘

o [3% ~cos(x+ NI = cos (¢ + ) - 3¢

dy cos (x-{-y)—3x2
& 3y2 —cos(x+y)

= <+ =
o 14yt 14y
IF.= ¢ [pdy=e] D _quty
1+yz
-1
S E o emy xzxe"“_I Y, ey
1+y 1+y

" Let

10.

l+y2

2 d(xxe™ 7) Ctan” yxe™ Y

dy 3 1+y%
-1 tan”'y
-1 tan xe
=jd(xxe"" y)=1J_’+_—zd}’

Yy

-1

=xxe"“"y tan " yxe'”‘ e

1+y

-1
-1
= t and dy = dt then, x x e y=J-lxe'+c

=xtanly = txe' —jlxe'dt+c=e’(t—l)+c

= xtan!y=e™ y(tan” y=T)+c

L . i
(y+x)ak—y x = dx y+x
Lety=vx
= %=v+x% .

dv vx—-x v-1

= vtx = o

dc wvx+x v+l
dv v-1 y—1-v*—v
= x— —y=
v+1 v+1

J'dx J‘dv(l+v)

1+v?
1 vdv
= togx=|[rr o]

:logx=—[mn +l 14 dv]+c
1+v?

Letl +v2=¢
2vdv =

_[atya [
:logx——[tan v+2jt:|+c

= logx= [tan V+10§t] +c

logZ

_ll X
= logx=- tan x+ 2 +C

Let, 1= |J/1—sin2xdx

= [sin? x +cos? x—2sin x.cos xdx

= I\/(smx cosx) dx

[(sin x — cos x)dx

= Jsinx dx—[cosx dx
— oS8 x — sinx + ¢; Ans.

I



11. Let, I = Isin4x cos3x dx = %I 2 sindx,cos3x dx
[+ 2 sin 4 cos B = sin (4 + B) + sin (4 — B)]

= [= %I[sin(4x+3x)+sin(4x—3x)]dx

= lj (sin 7x + sin x)dx

1[ cos7x ]
= | -————+cosx |+C
2 7
—cos7x  cosx
= ———4 + .
14 2 C, Al’lS.
cos
12. Let,] = I——"“—dx
cosecx +cotx
" 1
== 1
sinx —
= .[ 1 cosx 7 = | Sx_
=t 1+cosx
sinx sinx =
sinx

I I dv = J—l—dr
1+ cosx 2cos’x/2

= %J’ sec’x/2dc = Itanx/2

2 sl
2
1 2 x
= —X tan"‘"i‘k =tan—+k-
2 1 ) 2 .,Ans.
13. Jtan:'xdx:‘[tanx.tanzxdx

= IMnx(secz x—1)dx

= Jtanx sebzxdx—Jmnxdx :
Now let tan x = y = sec’x dx = dy

» 2
J.ydy—J‘tanxdx = yT—log(sec x)+C

2
=%—log(secx)+c
Ans.
4. Jsinz Xx- cqs2 xdx
= %j4sin2xcoszxdx
2
= %J‘(Zsinxcosx) de
= %J(sian)z -dx=%‘[sin2 2xdx
g ljl—cos4xdx
= %j (1-cosdx)dx = %{J‘dx ——j cosdx dx}
1 sindx X cosdx
s{x 4 } g 32 “ny

1 fn/2

n/2 . 4
15. Io sin"xdx = —|  (1-cos2x)’dx

4Jo

ZJ‘ (1-2cos2x + cos? 2x) dx
1

n/2
=7} [l—2c032x+m’%”x_)]dx

n/2 3 I
j ——2c052x+5cos4x dx

1
"4 d 2
=gk

3

8

Il

1 ¢n/2 1 ¢n/2
—EJ‘O cos2xdx +-§J-ocos4xdx

[ l-[sian:]"IZ 1[sm4x]"’2
X — e § +—.

20 2 J, "8l 4 |,
3n

.(16 ) 16 An

16. Let z =1 + sin x, then dz = cos x dx
When x=0, z=1+sin0=1+0=1

I

and when x = L3 z=1+ sm——1+l 28,

“[zfee

J‘"’2 " cosx
Now, I= ), {¥sinx)?

17. Let z = logx, then dz = ;dz
Again when x =1, z =log, 1= 0

and whenx=e, z=1log e=1

cos(log, x

Now, I = I—-—dx I cos zdz = [sin z];

=sin1—sin0=sm1,Ans.
18. Herq:=; 75+

)

kb 3i-27+2k

-
a

ol

X

W o |
| _l__‘\«.)

N3 X

Il
>

1 (-14+14)- —j@-2)+k(-2+21)
= 19 +19]

Jax b= V(19 +(19)
J(19) A+1)=19%/2

19. Let the angle to be 0.

Then, 7.5 = |a|| Icose
- a-b
59 = Ja-1h]
(F+]j+k)-T+j-F)
T TR+ ]k



- (1+1-1)
W12 +1% + 112 + 12 + (=1)? ]

R S|
=33 T3

o - eo(2)

20. Direction ratio of the given lines and those of normal to the
given plane are 3, 2, 4, and 2, 1, -3.

Acute angle 0 between the glven lme and planc is
given by

CBx2+2x14dxy)| 4
|J9+4+16J4+1+9| J_6

= sin™! .
HC‘DCC 0 (m)
21. We know that
' PAUB)=PA)+PB)-P(ANB)
=P (4) + P(B) - P (4) - P(B)
[Hcre PANB)= P(A) P (B) as the events 4 and B are

independent]
= PAUB)=PA)+PB)[1-P(A)]...(D
Now = P(A4uUB) =05, P(A) 0.2

From (1),

05=02+P(B)[1-02]
= " 03 =P(B)x08
) 03 3

= *P (B) =R 8-0375 Ans.

22. Let, cosec™! x = 0, then cosec 6 = x

' n
But cosec § = Sec (-_2- 3 e) :

T T
sec| —— 0| = -1y = ——0
(2 ) X = SeCc Xx 2

ISTER

= 6+'s,ec"x=

T
cosec ' x +seclx = 3 Proved

23. -+ cos(A-B)=cosAcosB +sinAsin B

=cos Acos B+ J(l-— cos? A) (1-cos’ B)

cos A=x => A = cos 'x and
cos B =y=>B=cos"y

cos (A—B) =xy+ \J(1-x*)(1-y?)
e+ =057

c:os"-1 x — cos”}y= cos™! [,‘y.:,.,/(l_xz) (1_y2)] :

Proved

Let,

= A-B =cos”

L. 2x 1 _,1-x

tan | —sin +—cos  ——

i (2 l+x2 2 1+x2)
putting x = tan 0, we get

lsm_.( 2tan0 )+iws-. 1-tan>@
tan 13 1+tanZ0) 2 1+tan’ 0

= tan {% sin~" (sin 20) +%cos'l (cos 29)}

e (3 )

= tan (0+6) = tan20

208 ___2X__RHsS.
" 1-tan?0 1-x

25. ~ tan™!(+3) - cot™(—3)
= tan~ '(J_)+cot '(++3) =% %:%

26. y =sin (2 sin™! x)

dy _ dsin (2sin”' x)

Now E o
_ dsin (2sin”'x) d(2sin”' x)
© d(2sin'x) dx

cos(2sin~' x)-2- 1

1-x

= cos (2sin'l X) Ans.

1-x
1 1
27. A=|x y
2 )P
B 1 x xz-l
thf:.n,A_'=[1 y y;_-
' l : 1 x xz]
e e ;’z [l ¥ yz
L1411 Lxtly . LxP4ly?
| x1+y xx+y-y x.xt+yy
szl-l+y2~1 xz-x+y2-y JA:z-xz-{ry2~y2
[ 2 | x+y x4yt
=1 x+y x4yt x:'+_y3 Ans.
Lx2+y2 P x4yt




28. x=acos’ 0 _ sin (a+ y)cos y —sin ycos (a+ y)

dx d sin(a+y)
96 = a. 2¢o0s6. Ecose _ sinfa+y-y) __ sina
~ sin(a+y) sin(a+y)
dx . dy 1 sin (a+y)
—_— = 2 8 —_ =
= dg ¢ cos6'sink = dx’sin (a+y) sina

& . _, dy_sin’(a+y)
= g ——asin 20 . () dx sing
32. Since, the given curve y* = 9x is a parabola which is

y=asin* 0 i : 5
) symmetrical about X-axis (*.- the power of y is even) and

= & a-2sind d gno passes through theorigin.

de d6 The area of the region bounded by the curve, ? = 9x, x =2

dy and xd = 4 and the X-axis is the area shown in the figure.
= 18" a-2sinB-coso ‘TY 4

dy ‘ y2 = 9x
= - = asin20 ...(ii)

de ;

From eq. (ii) + eq. (i), we have % @=4

dy/d®  asin26

dx/d®  —asin20 ’ vY’
Required area (shaded region)
(—1)—’=—1Ans‘ ’ ! ; gtk
I , 4 4
29. x* + )% = 3 (straight line) :J-Iyidx=.[3‘/;dx
n 2 T2
= 2x+2p—=0
dx 4
312
_ B i _2 x3 =3x2[43/2_23/2] :
a2 2 i
2 5
M= —sAns. | =2 [4J4-242]=2[8-22] = 4[4~ 442] sq. unit.

33. In triangle ABC

- 9 9 S

30. LHS. = (a+b)-(a—b) - Y 3 - -
Let BC=a,CA=b,AB=c¢
e e T T T NS
= a-(a-b)+b-(a—b) e :
then a+b+c=0 ' (D
e 0 w2 (R g Taking the vector product of both sides of
=2 55 oo 7 1) With—’ .wehave
== S -5 as
= a-a-b+a b-»b (- b-a=ab)
=P _ B2 e T S S Y
ax(a+b+c)=ax0
= R H.S. Proved.
31 Given : sin y = x sin (a +) - (1) or ;x2+;x3+2x:=3
Diff. wrt. y
& sin (@ +) +x cos (@ +))
cosy= sin (a +y) + x cos (a I e
dy Y of axb+axc=0

dx
= 4, -sin(a+y) =cosy—xcos (a+y)
Y or
siny
=cosy-— —sin(a+y) .cos (a+y) [Use (1)]

)
or axb:

«.(2)




Similarly, taking the vector product of both sides of (1)

i ..03)

with b,wehave axb Fx.o

From (2) and (3), we get . p — b x o o e

- = - - - -

= |axb| = |bxc| = |cxa]|
C)‘=bcsin(11:—A)=casin(n:—B)
or absin C=bcsinAd=casinB

Dividing throught by abc, we get

or ab sin.(m—

sinC _sind _sinB sind _sinB _sinC
—3 — or’ = =
c a b a b c
a . b _L¢ Proved
°b Sin4 sinB sinC i
. x—-2 y-1 x+35
34, i ==—= i i
Given line 6 x 4 is perpendicular to the
plane 3x -y —2z=17
St
3 -1 =2
3 ‘
= 2= _—1=2 A=-2
35 P(A) = l =4

p—

and P(AUB) = 5

= P(A) + P(B) - P(AMB) = %

1 1 1
P(Ar'\B)—Z 3—5
3+4-6 1 )
= P(ANB) = 2 12 w (1)
1 1 =
P(A)XP(B)'_'—"_ = ... (i)

12
From equation (i) and (ii) '
Here P (ANB) = P(A) x P(B).

So A and B are independent events.

b%c? bc b+c
282
_|lca ca c+a
36. LetA=1 2 ab a+b

Taking bc common from R,, ca common from R, and ab
common from R,, we have

be 1 l+l
1)
L 2 cal —+—
A = 2| ca -
L
a
bc 1 l+l
s
- PhA3| cla=b) = 1B
asdy o Sl
a Cc
[R2_>R2—R1,R3_’RJ‘R1]
be 1 l+l
C
=P a-b)a-¢ | o L
ab
p(l, san
ac
11
be 1 —+-—
_ alda-b)a-9) | . b ¢
ab.ac abc 0 -1
abec 0 -1

[Multiply R, by ab and R, by ac]
[+ R,and R are 1dent1cal rows)
= be (a - b) (a— c) x 0 = 0; Proved.

37. 3x+5r<15 5x+2y=10

3x+5y=1S5 =2y=10-5x
10-5x

=5y=15-3x =>y= >
_15-3x
=
x|0]5]-5 x[2]1 4]0
13106 ylo|-515

X

Feasible solution

a0 (2 5)0s




at (2.0)
z=5x+3y=5%x2+3x0=10

IeH
19719

20 . 45 100 135 235
- = Sx—+4+3x = + = =12.37
R e T T T TR
at (0, 3)
z=5x+3y=5x0+3x3=9

= EE'or 1237 Ans.

zmnx 1 9

n/2
38, Letl = J.('Jtanx ++/cotx) dx
0

Put: Jtanx =7

= tan x =
= secx dx=2tdl

2tdt
=, e 1+¢4

Also vcotx =-lt_
T

x=0 = t=0; x=7 = t=w

2
11 2edr
* — t+—.
- -[‘:[ t] 1+¢4




