MODEL PAPER -2

Time : 3 Hours + 15 Minutes ] _ . [ Total Marks : 100
Instructions to the Candidates :

. Candidates are required to give their answers in their own 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.

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

Apart from: this, there are 8 Long Answer Type Question (Each Canymg 5 marks) out of wh:ch 4 Questions are to be
answered.

7. Use of any electronic devxce is prohlblted

e i e e e i e b

SECTION - A : 'ijectlv_c Type Questions

Direction : There are 100 Objective Type Questions, out

LS S I

U

bg_ J (cos® cosec?d —cosO cot_2 0)dd =

of which only 50 objective questions to be answered. Mark the ~ (A) logcosecB+cotb+k (B) cosecOcotO+k
correct option on the OMR Answer Sheet. 50 x 1 =50 (C©) k+sind D) 0+k
1. If the operation ‘0’ is defined as aob = 3a + b then .
203)o5= : . 9, J.(4cos-x—53mx)dx=
A B > - -
-()28 ' ,()32 © .36 ®)22 (A) k+4sinx+5cosx (B) k—4§mx—5cosx
2. |x|21,tan|:£(tan_lx+cot'lx)j| = (O k+4sinx—5cosx (D) k—4sinx+5cosx
M o | )
: 1 ] 10. — =
LW F ® 3 © o . D) 1 , dx\3x-2
3. 3?.(13?-77:’)= - : : (A) (3x-2)* ' (B) (3x-2)?
. (A) 39 (B) 0 € =21 (D18 3 . 3
e en A -(C
4. (QE-T)x2k= - © Ge-2p @) =2
A) —147 . ) - 147 .
D W _ &) _J 11. If x = a cos® 8, y=bsin?0 then the value of % is:
O -2k D) 26-117
5. -The integrating factor of the dxﬁ'erentlal equanon A (A) b o (Bj _b
- @ . a . N a
— —ysinx= cotx is : ‘ [ s - 3
o | L (© Lsin2e ) Lunle
(A) sin x © (B) sinx _ : a . . a
©) esinr ' (D) geusx ' 12 -1
12: |34 11=
6. p(A)_ P(B)-—-— P(AnB)——:>P(A/B)_ -_7 6 1 . _
Ao B) 1 ©) -1 D) 12
. 7 N .
A - (B)—_ © 1 (D)— , 102 -3] .
9 9 . . 22 13 o1lo 4

7. If the direction ratios of two parallel lines are‘x_, 5,3 and

20, 10, 6 then the value of x is : 2-3] 20 .3 —3‘ 10
A 10 . B)S5 © 3 (D) 40 'WL41®bJ'©&:4@bJ




14.

15.

16.

17.

18.

.19,

20.

21.

22.

23.

24.

25.

Number of binary operations {a, b} are :

-(A) 8 B) 4 (©) 16 (D) 64
If w is a non-real root of the equation X —1=0, then
1 o o
® o 1 |_
o? 1 o
(A) 0 ®) 1 ©) o (D) o?
1 a b+c )
fd=|10 ¢+a han A=
1 ¢ a%b :
(A) abc (B) 0
(C)a+b+c (D) None of these

L. -1
dx(tan x + cos x) =

2
W2 ®.  ©l - O2
If y = cos (log x), then % = |
(A) —sin (log x) : = ottt Cog %)
) x
cos (1 : i
—-"‘('f‘gx—) (D) — sin (log x) log x
l1-cos2x ,
1+cos2x

(A) tanx +x +k (B) tanx —x+ k

(C) x—tan®x+k (D)um§+k
J‘ SECX, = A
secx +tanx .
(A) tanx +secx+k (B) tanx —sec x + k
(C) secx+k (D) tanx + k

The position vector of the point (x, y, 2) is :

(A) xi —yj —zk B) 7 +yj -2k
(C) xi+yj+zk (D) xi +yj +zk

7 +2] —3K|= |

W5 ® ©2 ) Vid

Let A = {5, 6}, how many binary operations can be defined
on this set? .

(A) 8 (B) 10 (C) 16 (D)20

If f: A - B is one-one onto funi:tions then :

(A) n (A) > n (B) (B) n (A) < (B)

(C) 'n (A) = n(B) . (D) None of these

B) cosec™! x

(D) sin x~ .

(A) sec”! x
(C) tan™' x

- 26.

27.

28.

29.

30.

31

32.

33.

3,

36.

37.

If =27 —3] +4k and B=7+2] +k then 545 =

(A) T+j+3k (B) 31— +5k

() T-j-3k (D) 27 +j +k
If G=7+2j+3k and b =37 +2j +k, then cos 8 =
(S 4 L
(A) 7 ®B) 5 o5 D)5
The integrating factors of the linear differnetiation equation
-@-+ytanx=secx,
dx .
(A) sec x (B) log sec x
(C) sec x'tanx (D) tan x
Jsinxaﬁc=
(A) —cosx + K (B) sinx+ K |
(C) -sinx+ K (D) tan x + K
d -
dx(cosx)
(A) cos x (B) sin x
(C) —cos x (D) - sin x
d ,.2
£ (2sin? 8+2cos’ 0) =
ag( s cos” )
(A0 (B) 2

(C) 2cos 0 —25sin 0 (D) 4 sin 6 cos 8

cosx —sinx )
IfA= lhan+A'=Izithcvalucofxis:

sinx cosx
= 2 D)0
(&) % (B) 3 = (D)
x 15
The value of x when |4 4 |=0 is
(A) 15 (B)-15 (C) 4 (D) 4x

2 3 3 A
lfm)';‘ﬂﬂ)=‘5‘,mu3)=zthcnP('E)=

s s 5 5
(A) 12 (B) 3 © 4 (D) 7
If A" and B’ are independent events then : :
(A) P(4B)=P(A).PB) (1) P(AB)=P(4)+ P(B)
(C) P(AB) = P(A).P(B) (D) P(4'B) = P(A) - P(B)
If a line makes angle a, B and y with the positive directions
of x, y and = axes respectively, then :
(A) cos’a + cos’P+cosy +1=0
(B) sin’a + sin?p + sin’y = 1
(C) cos’a + cos?P + cos?y = 2
(D) cosa + cos?p + cosy = 1
The distance between (-4, -3, 7) and (-1, 1, -5) is :

" (A) 12 (B) 13
(C) 14 (D) None of these
2
J‘M‘Mdgx:?
X

38.

(B) —tan (log x) + &
(D) —cot (log x) + k

(A) tan (log x) + &
(C) cot (log x) + k



39, JY1=sin2xdy=?
(A) Sin X + cos x + & () 8inx ~cosx + k
(C) o8 x = sinx + k (D) tan x ~cot x + &k
1 2 4
40. The value of determinant |1 3 6 {s .
149
R (B -1 (© 0 (D2
41. The direction cosines of x-axis are !
(A) 0,0,0 B) 1,0,0
(© 01,0 (D) 0,0, 1
- - -
2. falp,then g.p=
1 @) -1
(QY (D) None of these
- - =
43, jukxi)=
o, MK -
(A) 0 (B) 1 ©) -1 (D) /

4.

45.

46.

47.

48.

49.

50.

Sl1.

52.

53.

Integration factor of differential equation %+.PY=Q,

where P and IQ are functions of x is :

w Jra o
© e-j'de‘ (D) None of these
%(2&'):
(a) 2¢* (B) & (€) 4 (D)2
.ﬁl_( x-a) _
dx
(A) €7° (B)(x -a) e
i (D) -
tan”' /3 _sec™!(-2) =
T T : 2n
GV (B)—E-O ) 3 ™3
sin (sec_I x +cosec™! x) =
' . m

(a) 1 - ®-1 ©) -3 (D) 3
Fsinsxcosxdt=?
0

1 1 1 L3
A3 - @®B7F © 3 @) 5
Fbosxdx:?
0 -
' n
A -l (B) 1 © 3 - (D)0
jxk= | .
(A) 7 (B)-i - ©) 0 D)1
asb =
(A) —b+a (B) bea
(€ 1 (D) -1

l+cosx y

S“!

55.

56.

57.

58.

59.

60.

61.

62.

63,

64.

65.

L2 | PR
(A) tan 2'”‘ (B) -z-tan —+k

y 2tanZ 4k el
(:—) 2 (D) tan? 2 =4k
J'x’dx =
bﬁ " a() 6 _bo
W ¥-a @ ©) = 0 -5
123
0 4 5 _
O
(A) 0 (B) 12 (©)'24 (D) 5
The maximum value of f (x) = oK is :
2 1
@A) ! ®) 7 ©) e D) 7
Iff(x)=f(x;) = x;, =X, ¥ X, X; ¢4 then the function
S A-B is: : '
(A) one-one (B) one-one onto
(C) onto (D) many one
What type of a relation is R = {(l) 3)! (41 2)1 (2’ 4)) (21 3)$

(3, 1)} onthe set 4 = {l, 2, 3, 4}.
(A) Reflexive (B) Transitive

(C) Symmetric (D) None of these
For any unit matrix I o

(a) =1 ®) |1]=0

© I1]=2 D) | 1]=35

If 4, B and C are three independent events then :

(A) P(4BC)=PA)+P (B)+P(C) .

" (B) P(4BC)=P(4)- P (B)- P (C)

(C) P(4BC)=P(A) P (B) P (O
(D) ane of these

If 4 and B be two events then P (%]+ P (i) =

B
A) 0 (B) 1
}C) -1 (D) None of these
o8 gy = :
(A) logx +k (B) xe8* + k
2 ‘ lo
x gx
©. Ttk @) =tk
| sin @ - cosec 6 dO = — )
(A) sin 0 + k (B) cosec 6 + k
-2
©) yi-k (D) 6 +k
v = tan) [sinx+cosx] " dy . 5
£= cosx—sinx |* " g 18 cqualto
1 T
Aa) 5 (B) 5 © 0 D) 1.
d.
—[tanx]=7?
dx
(A) sec? x (B) sec x
(C) cot x (D) — sec? x



66.

67.

69,

700

71.

72.

73.

74.

75.

76.

71.

78.

-1 22X
tan ﬁu
-X
(A) 2 sintx (B) sin™! 2x
(C) tan™! 2¢ (D) 2 tan! x
al al
tan "=—<+tan " —=,,,
2 4
a3 16 -13 a1
tan  — 3) tan " — tan — tan~ —
(A) 2 (B) 7 ©) 6 (D) 2
Let 4 be a non-singular matrix of the order 2 x 2 then
ladj A | =
(A 2l (B) M © 4P U
Intergrating factor of the differential equation % +ysecx=
tan x is :
(A) sec x+tan x (B) sec x —tan x
(C) secx (D) tan x sec x

If events 4 and B are mutually exclusive then :

(A) P(ANB) = P(A).P(B) (B) P(ANB) =0

(C) P(ANB) = 1 (D) P(AUB) =0

If 4 and B are any two independent events, then P (4B') =
(A) P(4) P (B) (B) P (4) +P (B)

P(4)
©) P(B') (D) None of these
The angle between the straight lines 2x = 3y = — z and
6x = -y= = 4z iS .
4 : m T
A —_— —_— —
(A) > (B)o (©) 6 (D) 7
The distance of the point (-3, —4, —5) from the originis : -
(A) 6 (B) 52 '
(©) 50 (D) None of these
|71=
(A) 0 B)1 © 2 (D)3

- -

- = - e
If a=2i+j+3k and p=3;i45;-2k, then

lax b|=? -
(A) J307 B Ja07 (© 207 (D) f507
n/4 ; 7
J' tan? 0 do =
0 V
n n 1. o) E
(A)l—: (B)1+I (C)—1-4(D)4
I"“,____ vsinx .
0 sinx++/cosx
n L -n -n
(A) 7 (B) 2 (©) ) (D) p
If . € R and A=‘Z z then AA =

79.

80.

81.

82.

83.

84.

85.

86.

87.

88,

Aa Ab
(A) [re Ad B) | ¢ dl
oAb
©) ae o (D) None of these

x4+l x+2 x+a

Ifa, b carein AP then - | x+2 x+3 x+b| =
x+3 x+4 x+c
(A) 3 (B) -3 () 0 (1
If y + x = sin (y + x), then %-
1-cos(y + x)
(A) 1+ cos(y +x) (B) 1
(©) -1 (D) 0
d Ixy
dx(e )
elx
(A) &~ (B) > (C) 3&* (D) 3¢&*
1 2 -
A= [—l _3jl=> A'=

e 1 -1 [ 1 Lt 1
(A) [1 3] (B) [2 _3] (C) [2 3] (D),:z 3]

If4 =11, 2], B=B:I, then 4B =

50
(B) [0 5]

(A) [5]
© 1 4 (D) None of these
()

cos 2

T T T T
(A) 2 (B) 3 © 7 (D)g
Solve for x : sin™! 2x + sin™! 3x = %

‘ 3

(A) ‘/'z? (B \/% © ﬁ (D)%
i[limxs_as]= ‘
de |*a x—a-
(A) 54*- (B) 5x* © 1 (D) 0

A line passing through (2, -1, 3) and its direction ratios are
3, -1, 2. The equation of the line is :

x+2 _y—-l_z+3 x=2_y+l_2z-3

A B

) 3 -1 2 (E) 3 -1 2
x-3 y+1 z-2 x=3 y+1_ z-2

@ =TT B) === =73

JI,/1+cos 2x dx =

(A) V2 cosx+C

(C) —cosx-sinx+C

(B) V2 sinx+C
(D) stin-’-;-+C



89, If the position vectors of the point 4 and B be repsectively
-
(1, 2, 3) and (=3, 4, 0) then AB=
(A) 47T +6] +3K B) -4a-6j -3k
(€) =37 -8k (D) -37 +8j
90. If G=37+2j+k,b=4i —57+3k, then &.b=
(A) 2 (B) 3 © 5 (D)7
¢j
91. The order of the differential ti —+r
e order of the ercnaequaondr (dr
is: _
EVI (B) 2 © 4 (D) 3
92. The differential co-efficient of log Jx W=t x
1 1 Jx
(A) 57 ® 5K O - (D) Jx
93. Ify = x> then %= .......
(A) 5x (B) 6x
©) 5x* (D) 52
. Ify = sin? x, then —
94 y = sin* x, then T
(A) 2 sin x (B) cos? x
(C) 2 sin x cosx (D) sinx - cosx
24
95, If 51 = 6 x Then the value of x is:
1.
(A) £2 ® 5 (O V3 (D) £(03)
10
96. IfA= | [ then:
(A) A7 exists B) |4|=0
(C) A7 does not exist (D) None of these
3
97. If A and B are events such that P (AUB) = —, P (AnB) =
L pa)= 2 then P (aBY is : |
a’ (A) = 3 en P ( is :
3 CRRMN B <
) ® 3 ©35 O
98. If one card is drawn out of 52 playing cards, the probability
that it is an ace is : .
L O — D)~
@2 ®pF ©OFn OF
99, If .\.:?-3_1‘.’+57cb and —x?+x_f++2z are perpendicular to
each other then the value of x =
(A) =2, 5 (B) 2,5
(€) 2,5 D) 2,5
100. 7 x (Tx—]) + }!x U_"X-k’) +kx (I?x_{) =

(A) T+ +F (B) 0

©) 1 D) -G +]+k)

SECTIiON - B : Non-Objective Type Questions

SHORT ANSWER TYPE QUESTIONS

Answer only 15 questions from these.

1.

3

3.

10.

11.

12.

13.

14,

15.
16.

17.

18.

19.

If y= sinycosx» find

Direction : Question Nos. 1 to 30 are of short answer type.
15x2=30

Evaluate : Icos 2x cos 4x dx

Integrate : I\/l+cos2x dx

logxdx

Evaluate : I

x+2dx

+4

sin? x

1+ cosx

Integrate :

Evaluate : J- dx

n/2 3
Evaluate '[0 cos” x dx
n/4
I (tan x —x) tan® x d
5 .

Evaluate :

2n
Find the value of | sin x | dx

If the function f: R — R, defined by f (x) =3x—4, is
invertible, find £

3
IfA= [_4 2] then verify that
A? -5A-141=0

2 4 1 3
IfA=|3 ,|and B=|_, 5|, then find A-B.

Using properties of determinants, prove the following :

=0z (x-y) (-2 (-x)

CoSs J;

Differentiate :

dx

If x + y ='sin (xp), find %

Find the particular solution of the differential equation
25)-'~l+ cosec (l) =0
de x x
y=0,whenx =1
Solve the differential equation (* + )*) dy — xPpdx
=0.
Find the of p so that the
i+2] -3k, pi — ] +k and 3] —4j + sk are coplanar.
If|4|=+3,| b |=2 and angle between 5 and  is 60°, find
a.b

value vectors



20.

21.

22,

24.

25.

26.
27.

28.

29.

30.

Show that the Imes *—=2X1=ZZl g
how at the nes 3 2 5

x=-2 ylz+1

4 4 -2
Two dice are thrown. Find the probability of getting an
odd number of the first and a multiple of 3 on other.

do not intersect each other.

T
Prove that : tan~'x + cot™'x = 5

- 1-x2)1-1?)

Prove that 4 (cot™ 3 + cosec”! [5)=n
1

Prove : cos \x + cos”ly = cos™
y

Werite the value of tan™! N+ cos™! ‘E)

Differentiate : sin [cosx?)]
Show that the vectors (5, -4, 2) and (2, 1, -3) are
perpendicular to one another.

1
IfPA)=3,P(B)=~ and P(ANB)= l » then find

A B’
P| = d
‘(B’) o= P(A ) ‘
4 sin? x
Find &’ when y = v

Find %, when y = sin (log x).

LONG ANSWER TYPE QUESTIONS

question. Answer any 4 questions from these.

31.
32.

33.

34.

35.

36.

37.

38.

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

If (cos x) = (sin y)*, find %yx'

Investi Fate the values of x for which the function
x°— 5x% + 5x° — 1 has maximum or minimum or neither.
Find also ltS maximum and minimum values.

Prove by vector method that the area of A ABC is

a’ sinBsinC _
2sin 4
Write the direction cosines of a line parallel to the line
3—x _y+ 2 z+2
3 -2 6 '
Two coins are tossed. Whatis the probability of coming up
of two heads, ifit is know that at least one head come up?

(b+c)® a*
B*  (c+a)} b
c? ¢? (a+b)2
Solve the following linear programming problem :
Maximize z = 2x + 3y
Subject to the constraints
Ix+4y <12 -
x20,y20.

Factorize

n/2
Prove that I logtan x dx =0
- 0

'ANSWER WITH EXPLANATIONS

SECTION - A
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pA

ANSWER S Let s = [ g [locostn,

:,. gg; i‘ Ei)) g Eg; 4. %B)) 5, g)) 1+cosx 1+cosx
, ; ) 9. (A) 10. : 1 _
. (B) 12.(A) 13.(A) 14.(C) 15. (A) = _[( +°°f?c£i COSX) gy = j (1-cosx)dx
; ? ((g)) 17. ((g% 18. EB) 19. (B)  20. (B) x

: 22. 23. (C) 24.(C) 25. (B) - (- s
26.(B) 27.(B) 28.(A) 29.(A) 30. (D) - -[ - I OB SO AAG
31. (A) 32. (B) 33. (A) 34. (A) 35. (O) where C is the constant of integration. Ans.
s m st e el e [ vt

3 . 4 . 5. S60SX+Co8 X
46. (A) 47.(B) 48.(A) 49. (B) 50 EB% 6 .L cos’ x d: = I ( 4 )dx A
51. (A) 52.(B) 53.(A) 54.(B) 55 (O) [+ cos 3x =4 cos® x— 3 cos x]

56. D) 57.(A) 58.(D) 59.(A)  60. (C)
61.(B) 62.(C) 63.(D) 64.(D)  65. (A) 3

- 66.(D) 67.(B) 68.(B) 69.(A) 70.(B) 4
7.(A)  72.(A) T73.(B) 74.(B) 75. (B)
76.(A) 77.(A) 78.(C) T9.(C) 80.(C) 3 [sinagn? + 1 sindx [ (3_1)_8_2
81.(C) 82.(B) 83.(A) 84:(D)  85. (B) =72 ' 4 3 , "4 12 3
86. (D) 87.(B) 88.(B) 89.(B) 90.(C)

n/2 1 (v2
I cosxdx+z-jcos3xdx
0

91. (B) 92.(A) - 93.(C) 94.(C) 95 (C) . , A
96. (A) -97.(B) 98. (B) 99. (D) 100. (D) A
— . 7. LCt,I = I(tanx—x) taﬂz.XdX
SECTION-B et o 0
N T n/4 )
1. Let, I = Icost cos 4x dx = = J(tanx—x) (sec? x—1) dx
= %Izcoszx cos 4x dx Now, let tan x — x — 2 then (seczjc— )dx=dz
2
= [t =2 = an =2
=%j[cos(2x+4x)+cos(2x—4x)]dx ".[Zdz‘ Sy X EX)
1 n/4
. = —[ta A2,
=lj(c036x+0052x)dx : ‘ So;1 2[ nx-—xp
4 1 . 2 2
i l[sin6x+sin2x]+c =—[(tan——tan0) _(E_o) ]
— a2l 6 2 . 2 4 4

- §i 2x
sm6x+sm oo Anm

1 | 1 n )
12 ' 4 i . 3\ =§[(1_0_Z+0)]

. 2. Let, I=. jx/l+0052xdx = IJZcos’xdx ‘

= «/ijlcosxdx = 2sinx+c; Ans.

2 no o 2n
log x 8. Let, /= J;[ sin x|dx =J.0| smx|dx+L| sin x|dx

3. Let, I = _[——dx
X

n 2n '
1 = J-osinxdzc—‘l.sinjundx=[—cosx]},t —[—cosx]i"
tlogx=t = _dx=dt ; g
TLlos =— (cos m — cos 0) + (cos 2 — cos 7)

1= [1di- 2’ _ (logx)* ' ~ by gyl - ISR

teany 9. Letf(x)=y= y=3x-4
+ +4
4Lct,I—j——dxx+2 . U > =20 o gy =52
+4
_ [ty M@=
x+4 @ A_[s —5] AZ—[3 —5][3 —s]
J.[l_z : 1= 2] 4 2|4 .2

B 3x3+(=5)x () 3x(=5)+(=5)x2
=x~-2log|x+4|+C Ans. =[-4x3+2x(—4) ~4x(=5)+2x2



29 =25
=120 24

15 =25
SA=|_20 10

A?-5A - 141
[29 257 [15 -25] [14 ©
120 24| |-20 10|°(0 14
14 07 14 0 0
0 14|10 14|
2 4171 3
_[2-1 4-3 1
1342 2-5[7|5 3

xz%z 1 1 1

2

12. A=|* Y I = X Yz
R R J‘yzxzyzzz

Operate : C, > C, - C,;C,»> C,-C;
0 0 0

— X = —Z z
A=xyz o _:]V)z y%’—zz 22
x-y y-z

X2 )2 y2_g?

:_x);z

1
x+y y+7

=xz(@x-y) -2 (z-x).
13. Let y= cos/x

=0z (x-y) (-2

dy d(cos/x)
Now T —dx

3 a'cos\/;_d-\/;

T dfx &

A 1 102 ;
- —sinx- =———sinx
X 2\/; 2\/; Ans.
14. % =%(sin~/cosx)

dsin+cosx _'d\/cosx _d(cosx)
" dycosx dcosx dx

= COS+vCOSX*

1 .
———-(~sinx)
2+cosx
sinx cosvcosx

- 2Jcosx Ans,

15. Given x + y = sin (xy)
Difﬁ:rentiating w.I. to x, we get

d
1+Ey =—(sin(xy)) = --—sm(x)') ——(X)')

I

[1-y+22
cos (xy) (l y+xdx)

Il

y cos (xy) + x cos(xy) %

[l—xcos(xy)]% =ycos (xy) -1

dy _ yeos(p)-l
dx 1—xcos(xy)

ﬂ—l+cosec (l)= 0
dc x

X

dv
v +x —=v—cosec v
dx

=—Ccosecv

dx
= i
cosecv X

= — Jsinvdv= J.%dx

= —(—cosv) =log|x|+¢

dv
x=
dx
dv

- cos 2 - = log|x}+c
APuttmgy—()andx* 1

= cos —=log|l|+¢

cos — —log]x]+1
= 1—0+c = c=1
17. P+ ) dy -y de=0
& Yy

. dx x3+y

=

Lety = wx

dy

Dy
= & 5

from eq. (i)

vxS

VA X —m—
e xP+vx°

x3><v

X——
= v‘ xcb: (1+v%)

- (D

the given differential equation is homogoneous



xﬁ— s -y
= Y& 1+v
Y x&_v y=y?
dx 1+v
3
i (l-H‘ dv= ldx

= 33 13 +log |v| = —log | x|+¢
= ;13-+log|v|+log!x|=
3v

= —l—+log|vx|—
3

x3
+ =
= Txy? log ) =c
18. For the given three vectors to be coplanar, their

scalar triple product is zero.

1 2 3
p -1 1
3 4 5

= =0

= 1(5+4)-2(5p-3)-3(-4p+3)=0
= —-1-10p+6+12p-9=0

= 2p-4=0 p=2
19. Here ||=/3,|5|=2 and angle between 7 and j is
60°. '
Now .5 = |a|.|5 |.cos60°
= Bx2x3=+3
20. The given lines are
-1 y+1 z-1 '
= = (1
3 2 5 _ .( )
-2 ~1_z41 '
and === -

4 3 -2
Any point on line (1) is 3A + 1, 2\ -1, 5h+1)
For point on line (2) is (4\' + 2, 3A'0H 1, — 24/ -1)

For lines (1) and (2) to intesect, these points must concide
for some values of A and A'.

INHI =4V +2 =3A-40 =1 )

2A-1=30+1 =22A-3)" =2 ..(4)

SA+1=220N -1 =250+20 =2 . (5)
Solving equations (3) and (4), we get

A=—5A=

These values of A and A’ do not satisfy equation (5) '
Lines (1) and (2) do not intersect.

21. Let A = the event of getting an odd number of first die
and, B = the event of getting a multiple of 3 on the
second die.

Then A4 ={1,3,5) and B (3, 6)

P) = 3= and P (B) =

cslm
ul-—-

Now, required prohabillty
=P(A N B
=P (4) - P(B)
[ 4 and B are independent]

22. Lettan™! x= 0, then

= B

n
But tan = cot (‘2‘-

n
tf—-0]| =
cor( 2-0) -

T
= cotlx= 5—9

n
= 0 + cotlx = E

T
tan! x + cot™!x = ? Proved

23. "+ cos (A + B)=cos A cos B — sin A sinB

= cos A cos B — 4/(1-cos? A) (1 cos’ B)

Let,cos A = x=> A= cos ''x and cos B =y=B=cosly

cos (A+B) = [p—-yd-x?) -y -
= A+B = cos! xy—\/(l—xz)(l—yz)l

cos\x + cos‘ly = cos™! ‘xy-—\j(l—xz) (1—)’2)’.

Proved
24. LHS. =4 (cot™ 3 + cosec™! \f5)

1
= —+ta
4( RRa 2)

[ tan~! x + tan! y= tan"(——x+y]J
1-xy

= 4tan”! (LE) =4 tan”! (1)
6 5



‘ 2.1
=22 tan™! (1) =2 tan™! 1—(1)?

[-|- 2tan"l x= tan—l 2x ]
1-x2
= 2tan"}(0)
= g proved
I
25. tan! (1) + cos™! (_5)

g 2n 11

PR R T T T
26. Let y =sin [cos (x?)]

dy _ dsin(cosx?)

Then L v

_ a'sin(cosxl).dc,osx2 dx_2
"~ dcosx? dx?  dx
cos (cos x?) - (—sin x?) - 2x
= — 2x sin x? cos (cos x?) Ans.

- e
27. Let a=(5-4,2)=5i-4 j+2k
; - - = -
and b=(2, 1,-3)=2 i+ j-3k

- - o Al B ity 4 = 1, 2
Now, a-b=(5i-4,j+2k)- i+ j-3k)
=5%x24+(4)x1+2x(=3)

=10-4-6
=10-10
Hence, the given vectors are perpendicular. Proved.
3 1 1
28. PA)==,P(B)= —,and P (A " B) =
8 2 4
3 5
N = - P =]1-===
PA)=1 ) 88
1 1
P@)=1-P®)=1-5=7
and P(AUB)=P()+P (B -P(ANB)
BT 0 -
8 2 4 8

P(A' nB)= P(4v B) [From D’Morgan Law]

: _1_i=_§
=1-PAUB)=1-3=7¢
B P(B) 8 1 4
B’ P(A'ﬁB') 3 8§ -3
_— e ——X—=
(,4') PCA). | 818 S

2 2
sin‘ x 1-c
29, gl M

Y= Jeosx Jeosx
o 1 —cos”? x
Jeosx
- ; 3 .
= X 8in x+=x+/cos x Xsin x
2Jcosx , 2
sin x 1
= —=| 3Jcosx -
2 ( Jcosx)
sinx(3cosx-1)
- ——— Alls.
24Jcosx -
30. y = sin (log x)
"dwir to x

% = % {sin(logx)} = cos(logx)-% = g)S(liﬂAns.

x
3L We have, (cos x) = (sin y)*
Taking logarithms on both sides, we get

y log (cos x) = x log (sin y) _ (D)
Differentiating eqn. (1) w.r.t. x we get

= y._%log(cosx)ﬂogcosx.%

- x%log(sin y)%+ logsin 1

= y. (—sinx)+logcosx.ﬂ
cosx

x.cosy dy ‘L,
= ——=.=-+logsiny .
siny dx i

= (logcosx—xcoty)% =log siny + y tan x

dy _logsiny+ytanx
dx . logcosx—xcoty-

32. Let y=x"-5x*+5X - 1 : ()

&

g 5x* — 20x° + 1532 = 5x2 (2% — 4x + 3)

52 (x-1)(x-3) 1:(2)

Il

Now, Sx*(x-1)(x-3)=0=>x=0,1,3
g : dy - g
Sing scheme for — - i.e., for 5x¢2 (x — )(x - 3) is
+ve i +ve ; —-ve T +ve
)ty L \ s ! inc
0 nc. 1 ec. 3
putting x = -1 il |
yinc. neither max. max. . min

nor min.



y hax maximum value at x = 1 and minimum value at x =3.
At x= 0, y has neither maximum nor minimum value.
Maximum value of y=1-5+5-1=0

Manimum value of y = 243 - 5x 81 + 5 x 27 — 1 =28

33. Area of triangle ABC
1.2 2
= 5|BCx BA|

A

= l|c:zcsinB n|
2

= lacsinB
2

1 c
= —da "
2 sin

sinBsinC
C

1 L ’
= —a 'aA sinBsinC [By sine formula]

2 sin

a® sin Bsin C

= —————— Proved
2sin 4
34. The direction ratio of the line is -3, -2, 6
Since dc’s are proportional to dr’s

LI T\ T N
372 6 J9+4+36

1_m_n_1

3 B6 T
= i’m:__’nzé

2 7 7 7

, 3 2 6 -

Hence dc’s are -_’;,7 and 7 Ans.

35. When two coins are tossed, let S be the sample space and
A = The event of coming up of two heads
and B = The event of coming up of at least one head

Then §={(H H), (H, T), (T, H), (T T) _
A = {(H, H)} and B = {(H, H), (1, T), (T, H)}
n(@S)=4nB)=3,n)=1
Also ANnB={H H}. .nAnB)=1

' n(B) _3 n(AnB) 1
Now P(B)= (S) =Z andP(AnB)=T”“—Z

P(ANB) _
P(B)

el

Required probability, P(4/B) = A

NI YEe

Ans.

36. Let the given determinant be A.Then,

r(1'1 +¢:)2 a* a*
A=| b (cta)} B
| ct - c? (a+b)?
(b+c)? -at 0 a*
_ 0 (c+a)’-b* b
ct—(a+b)? c*—(a+b)? (a+b)?

[C,> C,-Cjand C; > C, - G5

(a+b+c)b+c-a) 0 ‘ot
= 0 (a+b+c)-(c+a—-b) b
(a+b+c)c-a—b) (a+b+cc—a-b) (a+b)
(b+c—a) 0 a®
= (@a+b+o?| O cta-b b
c—a-b c—a—b (a+b)

[taking (a + b + ¢) common from C; and C, both]
(b+c—a) 0 a’
0 c+a7b bz
-2b —2a  2ab
[R; = Ry — (R + R)]
= (a+b+c2[(b+c—a3 {(c + a— b).2ab +
2ab*} + a* {0 + 2b(c + a — b)}]
= (@a+b+cP[(b+c—a)2ab{(c+a-b)} +
2a%b (c + a - b)]
= 2ab(a+b+c){(b+c—a)(c+a)talc+a
- b)}
= 2ab(a+b+c)% {bc+ab+c*+ac—ac—a*
— ab} : .
= 2ab (a+ b+ c)? {bc + A + ac}
= 2abc (a+ b +c)
" Hence, A = 2abc (a + b + ¢)’; Ans.
37. Given objective function, z = 2x + 3y
And constraints are 3x + 4y < 12
and x>20,y2>0

= (a+b+c)

. 3x+4y £12
Corresponding equation \
3x+4y =12
x=0
x 4y 12
12 12 12 YD)
CoxLy :
—+==1
= 273 ...(1)

The lines cuts intercepts 4 and 3 on the x-axis and y-axis
respectively. '
Nowx 20 and y 20 taken together represent first quadrant.
Check for (0, 0)
3x +4y <12
= 30+40<12
= 0 < 12 [True]
Critical points O (0, 0), 4 (4, 0) and B (0, 3).



Critical point value of z = 2x + 3y
0 (0, 0) 20 +30=0
A0 24 +30=8
B (0, 3) 20 +33=9

Hence z = 2x + 3y is maximum on B (0, 3). Ans.
n/2

38. Let, I = I log tan x dx
0

n/2
Then, I= j log[tan (E—x]}b’

[ ) j S(x)dx =j[ f(a—- x)dxj|
1 )

..(0)

n/2
or, [ I log(cot x)dx
0

/2
= I log( 1 )dx
s tan x »

n/2
= —I logtan x dx = -1
0

I==Jor2l=00rI=0
n/2

Hence, _[ logtanx dx =0; Anps.
0

Qao



