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Find the remainder when 3202 is divided by 5.

(1)1 (2) 2
(3) 4 (4) 0
Sol. Answer (3)
32022 = (9)1011
= (10 — 1)1t
=—(1 - 10)101

- [1011C0 —10”01-10+1°11C2102+---J

= —[1+ 10K

=—[1+ 5k7]

32022 s divided by 5, —1 is the negative.
Remainder so positive remainder is 4.

If sum of square of reciprocal of roots ‘a’ and ‘B’
of equation 3x> — Ax + 1 = 0 is 15, then find
6(0(3 + BB)Z_

202 200
D5 @5
224 221
© @5

Sol. Answer (3)

2 _ a
3x“-Ax+1=0 <[3

22 2 15
= —_—— = —
9 3 9
22-6 15
= e pp—
9 9

A2 =21

Now, 6(c® +B)? = 6((a+B)(a? + P2 — ap))?

9 9
_14x16 224
9 9

If (tan~'x)®+(cot™ x)® = kx®, then find the

range of k.
19 17
19 1
@) {55} @) {51}

Sol. Answer (2)

(tan”" x)® +(cot ' x)® = (tan”" x + cot " x)°

—3tan"'x-cot™ x(tan™" x + cot ™ x)

3

=(Ej —3tan1x-cot1x-(£j
2 2
T TE2 -1 s -1

=|=||—-3tan” x| =—tan" x
2)| 4 2




Sol.

Sol.

3 4.3
Hence (tan™" x)? +(cot ' x)® e| =, m
32 8

= ke i,z
32° 8

2
If  £(0)=sin0+ [ (sin6+tcos6)f(t)d6, then

/2
j £(0)do
0

(1) 1+t f(t)
(3) 1+ n2t f(t)

(2) 1—mntf(f)
(4) =1 +nt-f(t)
Answer (1)

/2
f(0) = sin0+ j (sin®+tcos 0)(f(t)do
-n/2

/2 n/2
f(6)=sin0+ [ sin0do+tf(t) [ cos0do
-n/2 -n/2

£(0) = sin0+0+tF(f)-2

£(0) = sin0 + 2t f(t)

/2
j £(0)do
0

Now

/2
j 1d0
0

/2
[ sinode+2tf(t)
0

= [+ mt £(t)

(a) sequence is an A.P. with common

n/2

i=1

n
difference is 1 and ) a, =192,
i=1
then, find the value of n, where n is an even
integer.

(1) 48 (2) 96
(3) 18 (4) 36
Answer (2)

Let n=2m m N and a be the first term

=

Sol.

27m[2a+(2m—1)1]=192
m(2a+2m—-1)=192

m
i=1

..(3)
.(2)

27m[2a+(m—1)2]:120

m(az+m-1)=120
m(a+m)=120

.(4)

2a+2m-1_192 8
a+m 120 5

= 100+10m—-5=8a+8m

(3/4) =

= 2a+2m=5putin (3)

m(5—-1)=192
ngz48
4
Son=2m=2x%x48 =96
1 0 a
If A=| 1,1.0|, where ‘@ is odd value from 1
-1 0 1

50
to50and ) |adj Al =100k , then value of k is

a=1

1723 1717
1) —= 2) ——
(1 — @) —
1719 1821
3) —~ 4) ===
@) — @) —
Answer (4)
A =(a+1)
50 50
> |AdiA = (a+1)* =100 k
a=1 a=1

= 1+2%+---+51 =100k +1

51x52x103

~1=100k
6

45525 1821
100 4

()



7. A tangent

a’x?

W2
IS
(10
Q) 2

Sol.

Condition for tangent is a%? —

b2y2

Answer (2)

ax

AV 2
=4, then the value of [—] _(E]
a

— puy = 2 to hyperbola

b

b2m? = n?

8. Atangent at (x, y) to the cure y = x3 + 2x2 + 4
and passes through origin then (x1, y1) is

(1) (0,4)
Q) (1,7)
Sol.

Answer (3)

y=x3+2x+4

(2) (-1,5)
(4) (2,20)

when tangent is drawn from origin,

xf(x) =

f(x)

x(3x% + 4x) =

2x3 + 2x2 —

X3+ x2 —

(x=1)(x%+

X3 +2x2+4

4=0

2=0

2x
I

+2)=0

no solutions

x=1=>y=7

P=(1,7)

9. Find the domain of

xe[
xe[-
xe[-

Sol. Answer (*)

8

I\)lU‘I I\JIU‘I

_1(x2—5x+6]
cos | 5
x“-9

In(x?)

x? -5x+6
x> -9

cos™ (
F(x) =

In x2

x>#21 = x=+1 and x=0

2
Now, —13%’”631
x“-9
Case 1:
_1_x —25x+6S1
Xx“-9
2_
%"*6“20
X -9
2 2
N X —5x:6+x —920
Xx“ -9
2x?-5x-3
= 2
(x=3)(x+3)
2x? —6x+x-3
= — >
(x=3)(x+3)

. 2x(x—3)+(x—3)Z
(x=3)(x+3)
(x—3)+(2x+1)>
(x=3)(x+3)

X # 3, 2X+120
X+3
+, -, +
3 _1
2

x?-9

x> -5x+6-x°+9
x?-9

<0

15-5x
(x=3)(x+3)

5(3 —x)
(x=3)(x+3)

(x-3)
(x=3)(x+3)
x#3 x+320

x>-3

@)



10.

Sol.

1.

Sol.

Xe [—3, oo)—{3}
(1) n(2)

Cas&4(—mg—3)u{—%,wJ—{3}

Case-2 x e[-3, »)-{3}

/i

t x=21andxz0

e —

-3

N+

XG[_%,OOJ_{O, 13)

Solution of differential equation xZ—y -2y is
X

@ y=ox
(@) =

(1) xy=c
(3) cx=y? cy?

Answer (2)

Xdy _
dx

d 2d
(2.2

Iny =2In(xc)
y = c2x2

y = cx?

Consider a  set and
PAg=(~PAQq)A(~q AP)
Then number of arrangement is
(1)1 (2) 2
(3) 3 (4) 4

Answer (3)

Ae{v, — <:>}

is a tautology.

IfPAqg= (~PAQq)A(~q) A P) is tautology
So,PAg=Tand (~PAQ)A(~qAP)isT
PAgq=Fand(~PAQ)A(~qAP)isT
PAg=Fand (~PAQ)A(~qAP)is F

(1) for D = v, if is a tautology

(2)forD=A, P*"q=T=P=q=T,nota
tautology

PArqg=f= P=fand q =T, not a tautology

P=T,0=T

P=Tandg=F

@) forD==,P—>q=TforP=T,q=T,isa
tautology

P=F1, q=T,is atautology
P = F1, g = F, is a tautology
4) D=,P—>qT

P=FandQ=F
RHS=(FoT)o(FoT)|RHS=(T < F)= (T <F)
=T =F< F
= Tautology = Tautology

12.

The Boolen expression: (p = q)A(q = ~p) is

equivalent to
(1) ~q @) q
Q) ~p 4) p

Sol. Answer (3)

13.

P=>q)rqg=>~P)
=(~Pvq)A(~qv~P)
=(~Pvq)A~(PnAq)
~P

(from venn diagram)

0y

Find number of solution in [O, g} for
81sin2x +81coszx -9
(1) Zero
(3) Three

(2) Two
(4) One

Sol. Answer (1)

14.

8.]sin2 x4 811—sin2 X_g9
(81 X2 _9 (81)"" ¥ +81=0

as A <0, no. solution

The coefficient of x2° in (1 + x) (1 + 2x) (1 + 4x)
(1+8x)...(1+2%%)is

(1) 2211 _ 2190
(3) 2231 _ 2209

(2) 2191 _ 2171
(4) 2161 _ 2142

Sol. Answer (1)

Given expression = (x + 1) (2x + 1) (22x + 1) ...
(22°x + 1)

(4)



15.

Sol.

16.

Sol.

= 221°(x+1)(x+%j(x+212j-~~(x+2%)

So coeff. of x2°

2104, 1, 1 1
=2 |:1+§+2_2+.“+2T

-

_ 2211(1 lj _ 9211 _ 5190

_ 9210 4

- 221

x? -1

, find minimum value of f(x)

= ye[-11)
So min f(x) = -1

For a binomial probability distribution (33, p)
3P(x 0) P(x 1) then find
P(x=15) P(x=16) is
P(x-18) P(x=17)
(1) 1000

(3) 1221

Answer (2)

x ~ B(33, p)

(2) 1320
(4) 1121

n = 33 and probability of success p
Now 3P(x=0)=P(x=1)
3:3C,(1-p)* =¥¢y - p(1-p)*

3(1-p)=33p

P-"12

17.

Sol.

18.

Sol.

5o i15 ﬂ18 . i16 ﬂ‘ﬂ
®l12) 12)  T*l12) (12

- i18 ﬂ15 g i17 ﬂm
8l12) (12 12) (12
3
]
12 12

=113 -11=1331-11 = 1320

S={0:0¢[-n, n]—{ig} and sin 6 tan 6 + tan

0 = sin 26}

Let T=X cos 20 where 6 € S, then T+ n(s) =
(1) 6 (2) 7

@) 9 (4) 8

Answer (3)

(sin6+0 tan® =2sin6 cos6 =0, 0 € [-n, ] and

B 1=
2

sin6=0=6=0,tx
and sin®+1-2(1—sin’6) = 0
25in?0+sin6-1=0

=0=

sSin® = -1, sin0 = ﬁ
6

z
5’

N[ =

0= %ﬁ not possible

no. of solution =5

T=2cos 26
=cos0+(cos2n+ cos(—2n) + cosg + cos%

:3+1+1:4
2 2

=T+n(s)=4+5=9

A circle of equation x> + y? + ax + by + ¢ = 0,
passes through (0, 6) and touches y = x? at (2,
4). Finda +c.

(1) 17 (2) 15
(3) 19 4) 16
Answer (4)

Equation of tangent to y = x? at (2, 0) is

(5



Sides x>+ x+1>x>-1>2x+1 (. x>1,as

%(y+4):2x:>4x—y—4:0
x2—-1>0)

Given circle can be written as )
(x® =12 +(2x + 1% —(x* + x +1)°

COSA =

(x=2) +(y-4)> +M(4x -y -4)=0 2(x% —1)(2x +1)
(1)
Sub (0,6):>4+4+7L(—(0)=0:>7L:£ X2 1A A - (X 142X 12X+ 2
5 2x% —1)(2x +1)
(1 =
A -2x° - x? +2x+1_ -(x*-N@2x+1) _ -1
x?+y? —4x - 8y+20+5(4x y-4)=0 202 —N2x+1)  2(x>-1(2x+1) 2
= Y B SV SV o A= T20
Yy —5X g VtE T 21. A and B are two 3 x 3 matrices such that AB =
BA then

Comparing with x> + y2 + ax + by + ¢ =0
S-I: if A% is symmetric and B? is skew symmetric

ar C=_ 80=16 . . matrix, then (AB)® is a skew symmetric matrix.
1 Tl o e 0 SO SIS | S i 0 towsymotc ans 5 i
2 symmetric, then (AB)® is symmetric.
y +z =3 and at a distance ﬁ from (3, 1, - 1) (1) S-lis true and S-Il is false
is (2) S-1and S-ll both are true
(1) 5x+11y—-z=17=0 (3) S-l and S-II both are false
(2) Bx+11y—-z-17=0 (4) S-lis falserand S-Il is true
(3) 5x—-11y+z+17=0 Sol. Answer (2)
(4) 5x—-11y+z-17=0 Statement-I: (A°)" = A3, (B?)T = B?
Sol. Answer (4) (AB)S = APB® = (A%)2(B?)3
Equation res plane is (x + 2y + 3z — 2) + A(x — T 3 2
(1+M)x+2-Ay+B+1)z—(2+31)=0 =-B°A° = —(BA)® = —(AB)°
. 2 - Itis skew symmetric
distfrom (3,1, ~1) = NG Statement-ll: (A%)" = —A3 and (B?)" = B2
|3+3x+2 A-3-0-2-3| 2 [(By] =[ar@ ] (8 ) (A )

%
~ N wearl (B2F(-A%)? = (BAY = (ABY',
= 3Z=3A2+4rL+14 =2 :—% sub in (1)

L

22. Image of A(i \/EJ in y-axis is B and image

—Sx+11y—-z+17=0

of Bin x-axis is C. Point D (3 cos 0, a sin 0) lies
Sx—=1y+z-17=0 in 4" quadrant and the maximum area of AACD
20. If the sides of a triangle and x? + x + 1, x> — 1, =12 sq. units. Then find a.
2x + 1, find the greatest angle 7 the triangle. Sol. Answer (a =8)
(1) 72° (2) 104°
. . A= i\/g
(3) 120 (4) 108 Ja
Sol. Answer (3)
(G-
Ja a

(6)



23.

Sol.

24.

A =(cos0,asinf)
2
— a 1
Ja
AreaofAACD—1 =3 Ja 1
2|l Ja
3cos6 asin6 1

0 0 2

R SR+R, = =2 _Ja 1
1 1 2 2 \/5

3cosO asino 1
=|—3«/§sine+3«/gcose|

= 3\/5|cose—sin6| <3Jax2
Max Area =3+2a =12 = 2a=16
a=8
If 3and b are unit vectors and vectors ¢ and a

have and angle of % between them such that

b = ¢ +2(¢ xa) then the value of |6c7‘|2 is

(1) 3+3 (2) 3-+3
) 2443 ) 2-3
Answer (1)
Py - T
|a|=|b|:1 c,a) T
Given, b—¢ =2(cxa) ...(1)
(1) -¢= b-¢=l¢f
2 N
B <A :[H
= 2(1-c?)=c%(4-2/3)
1 _3+38

= 2=c%6-23)= c?

&

6
6c? =3++/3

A balloon, spherical in shape is inflated and its
surface are a is increasing with a constant rate,
initially the radius is 3 units, after 5 sec radius is
7 units then the radius a after 9 second is

(1) 9 ) 7
Q) 5 4) 3

Sol. Answer (1)

25.

Sol.

26.

Sol.

Given E =k
dt

k =83 _k

i(4nr2) =
dt dt

jsnrdr:jkdt

= 4nr?=kt+c

att=0,r=3 = c=36p

att=5,r=7 = 196p = 5k + 36p
= k=32n

4nr? =32nt+ 36n = rP=8t+9

att=9,r=81=r=9

If x(y)= xand yj—; =2x+y3(y +1)e¥ and x(1)
=0, then x(e) is equal to
(1) (e°=1) (2) e’(e°-1)
(3) 3°—1 @) e°-3
Answer (2)
yﬂ =2x+y3(y +1)e”
dy
ax
= GO vy e
y
P=== 0=y’ (y+Ne
2
—Zdy
ILF.= eI o4
y
Solution is
)(Z—I— (y+1)e¥dy +c

y

%:yey+c x()=0=>c=-e

y
= x=y% -ey?
x()=e-e® —e® =e®(e® 1)

fS={zeC:1<|z-
|z-(1 -] =1}

(1+)<2tand A={ze s:
(1) null set (2) singleton set
(3) exactly two element (4) infinite elements
Answer (4)

1<)z-

(1+i) <2 lz-(1-i) =1

(@)



e (1,1)

N

(1.-1)

There are infinitely many point on the circle
|z-(1-i) =1, which satisfy 1<|z—(1+i) <2

27. y =2|x| divides the area enclosed by y = x*

and y? = x into two parts of areas Ry and R

where R2 > R1. Value of (%J is
1

Sol. Answer (19)

y=2x,y=x%y*=x
Solving y = x%, y? = x
(0,0)andB=(1,1)

Solving y = 2|x|andy? = x

1 1
(O,O)andA:(Z,Ej

114

211 1 4-3 1
Ri=| vX-2XdX=—x—x—=—=—"=—
-([ 3 4 2

1/4 1
Ry = [ 2x=x®dr+ [ Jx—x%dx
0 1/4

A 2 1,1
16 10243\ 8) 4 1024

1 7T 1.3+28-12 19 R
=t - = = — =
16 11274 48 48 R

19

(8)



