Q1
Sal.

Q.2
Sal.

Q.3
Sol.

Q.4
Sol.

Q5

Sol.
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(A)
X*=16=>Xx=+4
2X=6=>x=3

Thereisno value of x which satisfies both the

above equations. Thus, A = ¢

(A)

A={5,9,13,17,21} and
B={3,6,9,12,15,18,21, 24}
A-B={5,13,17}
A—(A-B)={9,21}

©
".* f(X) = cos™x + 3(1—cos’x)

3y 3
=cos*x —3co?x +3= coszx—E +Z

-3 3 -1

o 0< <1 —< ——<—

0 < cos?x =5 COS? X 253
E<[coszx—§j2<2
= 4" 2) "a

1< (Coszx—§ 2+§<3
= 1< 5 4 s
.. Number of integersin therange=3

(A)

Since, (1,2) e Shut(2,1) ¢ S

So, Sisnot symmetric

Hence, Sisnot an equivalence relation.
Given, T={x,y): (x-y) €l}

Now, x—x=0 e |, itisreflexiverelation.
Againnow, (x-y) e |

y—X e |,itissymmetricrelation.

Let x—y=Il andy-z=1,
Nowx—-z=(x-y)+(y-2)=Il +l, €l
So, T isalso transitive.

Hence, T isan equivalencerelation.

®)

0=

o|a

E = cos*0 + c0s*30 + cos*50 + cos*70
n=80;70=nt—0

a

=2.[cos'0 + cos*30] = 30 = 5 -0

=2.[cos'0 + sin“0]

=2.[1-2sin%0 cos?0]

U S
=2[1- 2sm 20]

Q6
Sal.

Q7
Sal.:

Q8
Sal.

Q.9

Sal.

Q.10
Sal.

Q.11
Sol.

@

N = (a+ib)3-107i

= a®+ 3afbi + 3ab?i? + b%i® - 107i

= (a®—3ab?) +i(3a?h—b*-107)

sinceN is+ vered henceitsimaginary part = zero
b(32%—b?) = 107

since 107 isprime, henceit hasexactly 2 divisiorswhich
areland 107

henceb = 1 and 3a%—b? = 107

if 33 —b?=1 and b=107 then aisnot aninteger.
5. 382 —-pb?=107=322=108= a2=36

= a=6(a=—6asitisgiven)

.. N=216-3-6-1=198 Ans.

(D)

Total words, without any restriction = 7!

Total words beginning with | = 6!

Total wordsending with B = 6!

Tota wordswith beginning | and ending with B = 5!
Thus, total number of required words
=7'—(6!+6! -5)=71-2(6")+5!' Ans.

©
nCr + nCr_l = |~|+1Cr
. WC =¥C =1C  =x+y=10

®)

3

Zn: 8r®
r=1

8\* 2
Sort | (Ej B
r=1

(A)
Given equationisx?=-8ay. hereA =2a
Focus of parabola(0,-A)i.e. (0,-2a)
Directrixy =Ai.e,y=2a
)
Herethelinesare, 3x+4y—9=0 .....(i)
and6x +8y—15=0 .....(ii)
Now distance from origin of both thelinesare
9% 9 B 1
Fra 53 Jgrg 10
Hence distance between both the lines are
_2_(_Ej _3

5 10)| 10-
Aliter: Puty =0in thefirst equation, we get
x = 3therefore, the point (3, 0) liesonit. Sothe

required distance between these two linesis the
perpendicular length of theline 6x + 8y =15

6x3-15 3
from the point (3, 0). i.e, W:E




Q.12

Sol.

Q.13

Sol.:

Q.14
Sal.

Q.15
Sal.

Q.16
Sal.

Q.17
Sal.:

Q.18
Sal.:
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(D)
441 2-3 -2-2
544 5-2 A+2

orA+2=120rA=10.

(A)
0 form
0
Applying L'Hospital'srule
2

S(x+2)s ,
limit =lim :§(a+2)5
©

Total number of observation are 9 which is odd and it
meansmedianis5"item. Now weareincreasing 2inthe
last four itemswhich does not effect its value. So, new

median remains unchanged.

©

F(x) =1+t —*

X+—| +—
2 4
= Range=(1, 7/3]

©)

cos(sinx)20vxeR (-1<sinx<])

1+ x?
2X

& —-1<

<1

2 2

1+ X

<0 ie—1<
2X

1
If x<0,then X

=-2X>(1+x)=(1+x)<0

=>x=-1

If x>0,

1+Xx2<2x

= (x—1)°<0

=x=1

Thefunction isdefined only for thetwo valuesx = 1
andx=-1.

©
O A@GA)=IAlL = |Al=4
|adj(adip)| ALY 4t
|ade| = |A|3_1 :?:4 =16 Ans.
B)

Directly open by R, to get
cos%(0 + ¢) + Sin2 (0 + ¢) + cos2¢
=1+ cos2$. Whichisindependent of 6

Q.19
Sal.

Q.20

Sol.:

Q.21
Sal.

Q.22

Sal.:

Q.23

Sal.:

B)

For continuous function
f(0)=f(0)=f (0"
f(O)=(P+1)+1=P+2&f (0):q

\/1+x 1 1
) = = Lim——_==
F(07=Lim X0 \/1 Xx+1 2
=1 pia= p=_3
qa=; =q = P=—

D)

. . 1
Since Imf(x);&f(—j.

x—1/2 2

D)
Given,V =nrh

Differentiating both sides
dV (r2%+ 2rﬂ hj :nr(rﬁ+ 2hﬂj

dt dt dt dt dt
a 1 d 2
@ -10 ™ & "1

dv 2 1 e
3ol 3

Thus, whenr=2andh=3,
v n(2) 3. 2_;

___(_

dt

()
d|cot?’x-1|_d|cos’x—sin*x
dx| cot®’x+1| dx| cos*x+sin®x

= i[cost] =-2sin2x
dx

®)

3x2+2x-10; —1<x<0

. 8

f'(x)= COSX; O<x< 3
. T

—Snkx; — < X<LT
2

! VA
-1 0 /2 T

T
soat X = E,Iocal maxima

by graphat x =0, w absoluteminimaandat x =-1
absolutemaxima
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(A)
/2
dx
1=4 [ —5——"5——— wherek=2008
o Sn X +K* cos® x
= n'/'?M (put tanx—t)
. tan” x + k*
= 4f zdt 5 :ﬂtan‘ll} _4rm _2n
o t2+k k klo, k2 K
. 2% _m
7 2008 1004
.. a+b=1005 Ans.

®B)
- |2
\3a+4b\ — 02 +16)2 = 2512
| 4a+3b \2 —16)% + 92 = 25).
[Let = |a|=]|b] (say)]
given, 5L+5,=20 = =2 = |a|=|b|=2
= | (@xb)xa| = |axb||alsnoe=|af? x|b|-8

(A)

/o§1 X

0

Required area A :J'e-xx =—xe~*—¢e”* : =1
0

®

putxe*=t
o dt
= (e* +x€) dy = dy
at dt
" d_y +(ye¥-t)=0= d_y —-t+ye¥=0
IF o[ =ev

t-erY=—_[yeye‘ydy

y2

xeey=—-"+C
2

f(0)=0 = C=0; 2xe‘e¥Y+y2=0 Ans.

D)

j(sian —cos2x)dx = —%(sian +c0s2x)+C

= {isinZX +ic052x} +C

2 V2
1 . T 1 . 5n

= ——=9n| 2X+— |+C=—=sin| 2x+— |+C
ool d)

. —5n
= bisany constant and a:T.

(D)
Let €=Aa+pb
NUN,OzE-B:Xé-B+uBZ:—X+5p ....... (A)

Agan, 7=3a-c=A3%+pab =3% - .(B)
. Solving (A) and (B), we get
1

5 1
r=oMES

Thus &= (7 + ] +k)+ 2 (2 +&)
2 2
—3’.‘ 5’: r 12
:7|+§j+3k = 2|C| =35. Ans.
()
Shortest distance
(-2 + 2§+ k) (+ 2]+ F) x (i + 3+ 7K) )
|(f+2j+3l2)x(—f+3]+7l2)|

5/6
6

= = Ans.

Slo

(A)
f'(x) =2+ cosx > 0. So, f(X) isstrictly monotonic
increasing so, f(x) is one-to-one and onto.

D)
E — Lost card not spade
A — both cards drawn are spade

P(E):% P(EC):%

el A=
P(E) p[Aj

P(%j i P(E) P(éj +P( EEC).P(EACJ i %
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Q33 (A) Q.39 (A
5(-8+6i n
Sl ((1+|) )—a+b Sol. < - Sumof quantities _ 2(a+1)
n n
~40+ 30i . ,
T JorAi=arh = Z[1+1+100d] = 1+50d . MD:%2|xi—i|

Equating real and imaginary parts,

wegeta =15andb=20. :>255=511[5Od+49d+ ..... +d+0+d-+49d-+50d]

Q34 (A)
Sol.  2sn?20=b%* L. A)
also 58in%0 = 2 + c0s%0 = 3—Sin%0 Zd{wxfﬂ _255x101_ .
1 1 101, 2 50 x 51 '
6sin?9=3 = sinf9= . cos0 = ¢ Q40 (©
2 2 Sol: X={1,2,3, e
8sin?0 cos?0 = b%4 If x=2n,ne Nthenf(x)=x-1
171 fgx) {13 r}: f()
22| _poa 54 Ifx=2n-1,ne Nthenf(x)=x+1
=8 2( j‘b =2=b thenf(x) € {24, soocerrrrn ]
4 41 (A
. b=(B)% = q= . Q4 &)
5 11 -2
Sal. k 2 3|=0=>k=-5— (re]ect)
Q.35 (D) 3 k 2
Sal. Required number of ways ) )
= Total when all A's seperated = Angle between lines given by
— Total when A's separated and H’s are together o 3k+2k+6| 1
cosf=|————|==
7! 2 2
:—,(8c4>—6!(7c4) KE+13
Q42 (A
152 R3 71
=3 (6) BT ,
Sal. -+ cosecix +secix?+ 5 =0
Q36 (A
Sol.  N=(1+5)1-55 = cosecix=-" and secix?2=0
N =(1+11x5+ multipleof 25) —55 2
N =1+ multipleof 25 = x=-land x?=1= x=-1
= Remainderis1 SLoa=-1
3
Q37 (A o sinlo —costa = —g —m= —711
1\"* 5 43 (C
Sol. 5(7) 1024 e
-X -y 7z
1 ot Sal. AB=| O y 14z
:(7j :(?j =10=n-1=n=11 X -y 7z
equating coefficientsx?=4; y2=9and z2=1
Q.38 (D) = X=+2, y=+3andz=%1
2 rax+atl " ngmberofsolut|on:2><2><2:8
Sol..  Wehave f (x) = Q. (B)
(X+2)(x-1) . b ageb
n12-2a+a+1=0=a=13
) Sol.: A=| b c boa +c
Lim 3X°+13x+14 ) 20+b ba+c O
Now RV
x>-2 (x+2)(x-1) by expanding long R,

(x4 -1 = (07— 20)(a0® + 2ba + )

Txo2 (x+2)(x-1) T 3



Q.45

Sal.:

Q.46
Sol.:

Q.47

Sal.:

Q.48

Sol.

Q.49
Sol.:

Q.50

Sol.
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© Q.51
—xsinx+(x?—n?)cosx, X<-x
0= —xsinx+(n®—x?)cosx, -m<x<O0 Sol.
xsinx + (2 — x?) cosx, 0<x<mw
xsinx + (x% - n?) cosx, T<X
=f(x) isnot differentiableat x = or —=.
©
f(x) possessesderivativeat x =0, soit isboth continuous
and differentiableat x = 0. Now
f(0+0)=0,f(0-0)=b,f(0) =b, .. b=0 0.52
AlsoRf(0)=0,Lf(0)=0, Vae R o
- f(0)=0ifb=0 -
D)
SinCGﬂZ—Sin(SinXZ).COSXZ.ZX
dx
dy
Therefore, at X = cosx =cost =0= 2 =0.
2 dx
(A)
dr 3 dh 4 4,h=6
- = y - == y r: y =
dt dt
-+ v=mr?h
dv dr dh
=2nrth— +nr?—— Q.53
Todt T Mdt T dt
dv
ot =2n-4-6-3-m-16-4 Sol.
=144n1—64n =80 m?/s.
©
Put sinx=t = f'(t)=1-t2
St(t)=t-L e 10 =1= c==
T3 HO=1= 6773
B)
"* cos do . _
I _7n,2—(2—sin6) c0s0 (putting X = sinB)
nl2 1 1
_ + do
_£(2—§n9 2+sin9j Q.54
{using jf(x)dx: .f[f(x)+f(—x) dx} Sol.
-a 0
47[/2 2
= R = 2
! 4-sin’0 ° gten 6
:fjdezﬂrgmﬁii _2n_m
35 2,4 38 2 2, 32 3
3

D)

X ol (x+1)-x
J-\/1+x+\/§_j{\/l+x+\/;}dx

(i P . s

3/2 3/2

2 2 a2

2 v2 _ a1 _ 32
3[( +1) ]+c 3(x+1) 3x +c

©
Put x = tan 8 = dx = sec? 0 do, then

J‘ J‘ sec?0do J‘ cos0do
( Jx +1 tane 1sece 23|n9 l
Againputt=sin6 = dt=cos6 d, then it reducesto
_1
dt 1 dt 1 J2
== = lo +C
'[(th—l) 2‘[t2 1) 242 o t+i
_ N NG
1 \/1+x —xf
\/1+X +x\/_
©
M x=k
- Ol = "
2 2
k /2
J' cosxdx =3 _[cosx dx ;
-n/2

- -(—EJ (sinﬁ-sinkj
sink—sin 2 =3 2

sink+1=3-3sink;4sink=2

T
:>k=g.
(B)
dx  x*+y?
dy = xy
Put x =uy
dx du du uy?+1

By =Y ey = g

u

du 1
= u+y@:u+a



Q.55
Sal.

Q.56
Sol.
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(W
_[udu-j y

2 2
u——Iog +C >
2 y

X
=| +C
2y2 ogy

N

Curve passesthrough (1,1) = C=

Also, y(k) = /e

k? 1 K2
= —=logde+ 7 = —=1 = k?=2e

2e gVe 2 2e
(A)
(a-b)xc=0=¢||(a-b)
= C=t(=2+7]+20k)
+a-¢ =7
SH(2+14+20) =7
=t(202+12)=7 (i)
b=

2

:t(—6—35—2k2)=—§ ..(ii)

From(i) & (ii)

7 43
(2x2+12j(_41_ 25)=—%

= (287 + 1412 =43(\?+6)
287+ 1402=43)? + 258 = 29)\?= 29
=A==l =a=1

Now |a.5| =|3—10—x2| =|-7-1=8

D)

Given, position vectorsof A, B and C are

7j+10k,—i +6j+6k and —4i +9j+6k respectively.

- [AB|=|Hi--4k| - viB
Es :‘—3?+3]‘ =18

[AC|=|-4i + 2] - 4K =36

Q.57
Sal.:

Q.58
Sol.:

Q.59
Sal.

Q.60

Sol.

Clearly,AB=BCand (AC)?=(AB)? +(BC)?
Hence, triangle isright angled isoscel es.

(D)
(1,2,3)lieon
L.-1.1.4

2 b c
L b=-2,c=-8
LineL andK areparalel
gzb:c 2 1o 8

a 2 d a d
a=-2,d=8
L (2,1,-1) X-2_y-1_z+1
2 -2 -8
V297 ip
) Ao i X+2 _y-3_z+4
(-2,3,-4) -2 2 " 8
coso|BH4-24_ N2
J72429| 29

®)

Distancefromx-axis = y/y? + 2 = \/(bz + cz)

©

Sincethere areone A, two | and one O, h
ired probabilit _1+2+1_i
required probability = 10
B)
40 non face card
52<

12 face card
Consider events
F, : first card isface card
F, : second card is face card
P(A)=1-P(F,nF)

_, e 11
=P 15517171317 7

221
PB)= P(FNF, or FNF,)

_12 40 40
T52 51 52

39
51

40 130 170

=201 Y01 T oot Ans.

P,

ence the

_221-11 _ 210
T



