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MATHEMATICS

Section-1

37
If the mean and variance of the following data: 6, 10, 7, 13,a,12, b, 12are9and 4 respectively,

then(a —b)2 is equal to:

A) 24 B) 12

C) 32 D) 16
Answer: D,
Explanation:

6+10+7+13+a+12+b+12
Mean 8
60+a+b=72
a+b=12..01)
Zx

Variance
2. x%=62+10°

=a’+b%+642 e

a?+b?+642 THE;ZPERFECT GUIDE

2 —
8 —or=

a®+b® 321 g1 37

8 4 4
a®+b? _g4 37 _321

8 4 4
a?+b?

g =81-71

From (1) a®+b?+2ab =144
80+2ab=144..2ab =64

(a—b)Y=a’+b%*—2ab=80—-64=16
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2. im L = (2j—1)+8n
The value oft >0 1 =1 (2j=1)+4n jsequalto:
A) 3 B) 2
5+ Ioge(E) 2- Ioge(g)
C)3+2mge(g) D)1+2mge(§)
3 2
Answer: D,
Explanation:

>
|
I
+
[e0)
N——

1 1 1
2x+ 4
-
0 X 0 0 X

1
=1+4E(In|2x+4|)

3
=1+ —
1 2In(2)

1
0]

Rizee
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- A,
3. Let a=1 +j +2k andb = —l +2L+3k Then the vector product
-
)X ((a X ((a b)Xhb))Xb)isequalto:

A) 5(347 - 5] +3k) B) 7(34i -5 +3k)
C) 7(307-5]+7k) D) 5(30i -5 +7k)
Answer: D,
Explanation:

a=7+]+2k

b=—-T+2]+3k

-
~

a+b=3]+5k;a.b=—1+2+6=7
((@x(@-b)xb))xb)
(@x(@xb-bXb))Xb)
(@x(@xb-0)xh

(@x(@xb)xb

((@.b)a—(a.a)b)xhb

(@.b)axb—(a.a)b x4

Rizee

__ _THE PERFECT GUIDE
S 7(=i—=5j+3k)

(a. b aXb)

Z><=112

-123

(@+b)x (7(~7 5] +3Kk))

7(07 +3] +5k) x (=7 —5] +3Kk)
[
0 3

k
5
-1-53

= 34i — (5)] + (3k)
= 34j — 5] +3k

. 7(347 — 55 +3k)
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T
4. 2

f dx
- (1+eX°°*¥)(sin“x + cos *x)
The value of the definite integral 4

2 22
Q_nm D) _m
4 V2

Answer: B,
Explanation:
T
A
dx
(1+e*°%S¥)(sin*x+ cos*x) |

(1)

W
~—

|
INE

b

~ Jrwax= [fa+b
Using 4 a

/4

_ ax
I_ f (1+e—XCOSX)(

. Rizee

sin‘x+ g0t PERFECT GUIDE

Add (1) and (2)

— =[x

|
4>|:|

_ @+ tan®x)sec?x
21=2 anixt 1 dx
0

1
(1 +—= )sec 2xdx = dt
tan“x
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0

dt [ 1 _f t }0
= > = tan | —
S r+2 |2 V2 )]

,=0_L(_1)= T

JZ\ 2) 27

5. Let C be the set of all complex numbers. Let
S1={z€C||z-3-2i|>=8},
S, ={z € C|Re(z) > 5} and
S;={z€C||z-z| >8}.

Then the number of elements insl ﬂ82 nS3 is equal to

A)1 B) o
C)2 D) Infinite

Answer: A,
Explanation:

S,;|z—3-2i|>=8
|z—3-2i|=2v2
(x—32+(y—22=02/2,

S,:x25
Sylz—2| 28 R ®
|2iy| >8 I Zee
2|y| >8 THE PERFECT GUIDE
sLy24y<—4
AT+
y=4
x=35
=3

n(s,Ns,Ns,)=1
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6. ={ : cy<2X L axe }
If the area of the bounded regionR (.y):max{0,log x} <y <2 "2 Sxs2 is,

a(log 32)_1 +B(log,2)+ Y, then the value of(0r + 3 — 2y)? is equal to :

A) 8 B) 2
C) 4 D)1
Answer: B,
Explanation:

R= {(x,y): max (0,log,x) <y < zx,% <x< 2}

X

22 21/2
Gy
log .2 HE PERFECT GUIDE
22—./2
S 2V2) a4
log .2

La=22-/2,=-2,y=1

= (@+B+2y)?
= (22-y2-2-2)

= (/2) =2
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7. Aray of light through (2,1) is reflected at a point P on the y-axis and then passes through the
1

point (5, 3). If this reflected ray is the directrix of an ellipse with eccentricityg and the distance

8

of the nearer focus from this directrix is 4/ 53 , then the equation of the other directrix can be:

A) Ix+T7y+8=00rllx+7y-15=0 B) 1x-7y-8=00rllx+7y+15=0
C) 2x-Ty+29=00r2x-7y-7=0 D) 2x-Ty-39=00r2x-Ty-7=0
Answer: C,

Explanation:

Equation of reflected Ray
2
y-1== (x+2)

Ty—7=2x+4

2x—7y+11=0

Let the equation of other diréctrix is
2X—=Ty+A

Distance of directrix from Focus

€ 4/ 53
3c1—£— 8 ora=——
3 /53 /53

—+
Distance from other focus e

a 10 10 _ 3 10

3a+=—=—1X =
3 a 3 .53 .53
2a

Distance between two directrix ?

3 18
=2)(3)( =
/53 4/53

Powered by Rizee
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A—11=180r—18

A=290r =7

2x—=T7y—=7=0o0r2x—7y+29=0

1\t 1 1
7 (XZ"'_) 7. | X=7=| b0
If the coefficients ofx’ in bc andx ' in bx , are equal, then the
value of b is equal to:

A) 2 B) -1
C)1 D) -2
Answer: C,
Explanation:

5 1 11
+ N
Coefficient ofx’ in(x bx )

11T (blx )2

r F
22—=3r=7
r=5
<
...11c _X R ee
1
Coefficient ofx ™ 7;1;1'4 E X RFECT GUIDE

- -1)
110 i 3r_( )

11-3r=-7
r==6
1 _
11 7
Ce- b6X
1 1
11 —11
Cs 15 Cs- 16

Sinceb #0..b=1
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0. The compound statement(P VV Q) A (~ P) = Q'is equivalent to:
A)PVQ B) PA ~ 0
c)~(P=0) D) ~(P=Q)®PA~Q

Answer: D,
Explanation:
Using Truth Table
P Q PvQ ~P|(PvQ)AP|(PvQ)A~P—=0Q
T T T F F T
T F T F F T
F T T T T T
F F F T F T

~Q PA~Q P->Q ~(P—>Q)

Powered by Rizee
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1
+
Ifsm 6+ cos6 = 2 ,then16(sin (26)+ cos 46 + sin (68)) is equal to:
A) 23 B) -27
C) 23 D) 27
Answer: C,
Explanation:

sin9+cose=l
2
sin“0 + cos 9+25m6c056—z

) 3
2 = — —
sin26 2

Now:

cos48 =1-2sin%20

)

9 1
=1-2X——=—=
16 8

sin66 =3sin26 —4si

=(3—4sin?

—eRizee

TH PERFECT IDE
3)((__) 35 c GU

4

=

4 16

16[sin26 + cos 46 + sin60]

3 1 9
16( 2 3 16)_ 23
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Section-2
11 _[ 1 2]
Let —14 |.fA 1 =al+BA,a,8 ER,l isa2 X 2 identity matrix, thend(a —3) is
equalto:
A) 5 B) 8
3
C)2 D) 4
Answer: D,
Explanation:
1 2
A= ,|A| =
-14
_, adjA
A 1_ —‘I = —
ZY
2 _1
3 3
11
6 6

oat+p=

" Rizee

THE PERFECT GUIDE
4a-B)=4(1)=4
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3a
(1+]sinx|) Isnxl —7"<x<o
f(X)={ b , x=0
T cot4x / cot2x U
S22 ) e , 0<x<—
Letf'( 4’ 4) Rbedeﬁnedas 4

If fis continuous at x = 0, then the value of6a + b2 is equal to:

A)1-e B)e-1
C)l+e D) e

Answer: C,

Explanation:
lim f(x)=b
x—=>0
cot4dx 1
lim xe 22X =g? =p
x-0%
3a
lim (1+|sinx|)lsnxl =¢34
x—>0"
3a
lim (1+]|sinx|)lsnxl =
x=>0"
a=— =>6cz 1

--Rizee

THE PERFECT GUIDE
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dy
log.|— |=3x+4
Lety =y(x) be solution of the differential equation 9 e( ax ) y, with y(0) =0.

2
——log,2|=alog,2
Ify( 3 e ) e , then the value ofq is equal to:

13.

A _1 B) 1
4
C)2 D) 1
2
Answer:A,
Explanation:
dy 3x 4y f -4 f 3
— = eV [e Vdy= |e*d
dx y X
—4y 3x
e e 1 1 7
= +C>—-——=-—= =50C= — —
4 3 ¢T3 T3TeReET

—4y 3x 3X _
e " _e” 1 | -ay_de 7

-4 3 12
3
4y —
e = =4y =In
72> Y (
4y=|n(%) hen x = —

y=

""Rizee

THE PERFECT GUIDE
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14. Let the plane passing through the point (-1, 0, -2) and perpendicular to each of the planes 2x +y
-z=2andx-y-z=3beax+by+cz+8=0. Then the value ofa+b +cis equal to:

A)3 B) 8
C)s5 D) 4

Answer: D,
Explanation:

Normal of req . plane 27+ — k)X (= —Kk)
=-27+j-3k

Equation of plane
-2(x+1)+1(y—0)—3(z+2)=0
—2x+y—3z—8=0

2x—y+3z+8=0

atb+c=4
15. Two tangents are drawn from the the circlex” + y* —2x —6y +6 = 0. If these
tangents touch the circle at poi is a point on the circle such that length of the
segments AB and AD are equ triangle ABD is equal to:
A) 2 +2)

C)4 @ D) (3/2-1)
—. RiZée
Explanation:_

W
-

HE PERFECT GUIDE

(-1.3)B

AABD=%X2X4
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16. Letf :R = R be a function such that f(2) = 4 and f'(2) =1. Then, the value of
i x*f(2)=4f(x)
X2 X—2 is equal to
A) 4 B) 8
C) 16 D) 12

Answer: D,
Explanation:

Apply L'Hopital Rule

(ZXf(Z)—4f'(X))
1

lim
X2
_44)-4
1

12

17. Let P and Q be two distinct points on a circle which has center at C(2, 3) and which passes
through origin O. If OC is perpendji oth the line segments CP and CQ, then the set {P, Q}
is equal to

A) {(4,0),(0,6)}

B) {(2+2//2,3-5),2-2/2,344/5))
C) {(2+24/2,3+4/5),2-2y2,3 {(-1,5), (5,1)}

Answer: D,
Explanation:

PERFECT GUIDE

0
(0,0)

2
tanf = — =
an 3

Using symmetric from of line

P,Q:(2++/13 cos 6,3 ++/13 sinb)

o ool )

(—1,5)&(5,1)

Powered by Rizee
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Leta,3 be two roots of the equationX2 + (20)1/4X + (5)1/2 =0.Thenq® +B8 is equal to

A) 10 B) 100
C) 50 D) 160
Answer: C,
Explanation:

2
(x?++/5) =+/20x?
xt=-5=x8=25
a®+p8=50
The probability that a randomly selected 2-digit number belongs to the set

{n €N:(2"—2) is amultiple of 3} is equal to

A)

(8]
—
N~ o

Answer: C,
Explanation:

Total number of cases =

Now,2" —2=(3—1)"

©
nc,3"-"C,.3"

33" 1-n3" 2+ +(-1)""tn)+(-1)" -2
THE PERFECT GUIDE
(2" —2) is multiply of 3 only when n is odd

45 1

Req. Probability 90 2
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Let

A ={(x,y) E RXR|2x?>+2y?>—2x—2y =1}

B ={(x,y) ERXR|4x?+4y?—16y+7 =0}

C={(x,y) ERXR|x*+y?—4x—2y+5<r?.

Then the minimum value of|r| such thatA UB € C is equal to

A) 3+/10 B) 24410
2 2

C) 3+2y/5 D) 1+,/5
2

Answer: C,
Explanation:

1 1
:2+2___=.( )
SlxyxyZO,C1 >

ry= l+l+l—1
1 \/4 4 2
;

S,xi+y?—4y+ " =0;C.;

7 3
I )

Syx+y?—4x—2y+

C,:(2,1) o
~= iR 1 ZEC

THE PERFECT GUIDE

(9=
-

7

5
C1C3=w/§
5 fSl+1,%

1/ > <|r—-1|=

3
>=+./5
r_2
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3

T—EZ«/S
2

3

__<_

> S 5

A A AN D A A nd -
Letd = i +j +k,band ¢ = j—k be three vectors such thatd X b = C andd. b = 1. If the
-
length of projection vector of the vectorb on the vectord X C is £, then the value of 312 is
equalto _

Answer:

Answer: 2
Explanation:

dxb=c
Take Dot with¢&

@xb).e=[28P=2

Projection ofb ord X & =/

1Z

THE PERFECT GUIDE
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Igog32,logs(2’( - 5),Iog3(2X _7

equal to

Answer:

Answer: 3

Explanation:

2log,(2¥ —5) =logz2 + Iog3(2" - %)

Let 2*=t
o 7
log,(t—5)" =log;2 t_E

(t—5)?=2t—7
—12t+32=0
(t—4)(t-8)=0
=2X=4 or 2*=8
X =2 (Rejected)
Or x=3

Rizee

THE PERFECT GUIDE

2 ) are in an arithmetic progression, then the value of x is
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— 2
23. Let the domain of the functionf(X) = log, (|095 (|093 (18x=x"=77))pe (a, b). Then the value
b
sin®x
of the integral a (sin"x+sin(a+b —x)) isequalto______
Answer:
Answer: 1

Explanation:
Fordomain

logs (log,(18x —x*—77)) >0
log,(18x —x*=77)>1
18x—x°—77>3
x>—18x+80<0

X €(8,10)
=>a=8 and b=10

sin®x
sin®x+sin®(@a+b—x)

dx

sin®x@@+b—x)
sin’x+sin®(a+b—xX)

m\o- QJ\O'

b_
2I=(b—a)=>I=Ta('.'a=8 and b = 10)

10-8

|= =1
2
24. sin®x —2+4cos’x Cos2X
f(x)=|2+sin?x  cos?x cos2x |,X€[0,T]
Let sin®x cos?x 1+cos2x Then the maximum value of f(x) is
equalto___
Answer:

Answer: 6
Explanation:

-2 =2 0
T
- —_
sin’x cos®l 1+ cos2x 2 2 s
—2(cos?x)+2(2 +2c0s2x+ sin®x)
4+ 4cos2x— 2(cos?x — sinx)

f(x) = 4+ 2cos2x
max=1

f(X) = 4+2=6

Powered by Rizee
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25. Let F:[3,5] — R be a twice differentiable function on (3, 5) such that
X

F=e™ [@2+ataF @) F(g)= 987224
3 A

f (eB —4)2 , then a+B is equal to

Answer:

Answer: 16
Explanation:
F(3)=0

e*F(x) = f (32 +2t+4F () dt
3
e*F(x)+e*F (x) = 3x° + 2x+4F (x)

(ex—4)% +e*y = (3x%+2x)

dy e* (3x%+2x)

=2 4+ y=

dx  (eX-4) (e*—4)

yef(ex —4) dx _ (3X2 + 2X)
(e*—4)

y.e*-4)= [(@x@+2xdx
ye*—4)=x3+x%+c
Putx=3=c=—36

THE-9ERFECT GUIDE
_ 56(e*—4)—4ne"

F(4
(4) af
_ 12e*-22y -
(¥ -4y

B=4
a+B=16

a=12

Powered by Rizee
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26. X—2 _y—3 _z+2
Let a plane P pass through the point (3, 7, -7) and contain the line, —3 2 1 .if

distance of the plane P from the origin is d, then d?is equal to

Answer:

Answer: 3

Explanation:
BA = (7 +4] —5k)

Tk
BAX [ =n=|-32 1
1 4 -5

ai +bj+ck = — 147 —j(m)+k(— 14)
a=1b=1,c=1

Planeis(x—2)+(y—3)+(z+2)=0

xX+y+z—3=0
d=+/3=d*=3

Rizee

THE PERFECT GUIDE
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27. LetS={1,2, 3,4, 5, 6, 7}. Then the number of possible functionsf :S = S such that f(m-n) =
f(m)-f(n) for everym,n €S andm.n €S isequal to__

Answer:

Answer: 490
Explanation:

F(mn)= f(m).f(n)
Putm=1f(n)=f(1).f(n)=>f(1)=1
Putm=n=2

f@)=1=f4)=1
fa)=f@2).f2) or
f@)=2=f4)=4

putm=2,n=3
when f(2)=1
fB)=1to7
f6)=rf(2).f3X
f2)=
f3)=

Total|x| X7 xX1X7X1

|x| Xx3x1x7x1

- Rizee

THE PERFECT GUIDE
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& =Yy €, 7")

dy
dx

is the solution of the differential equation

. . T
— + —_ — — " __
secy sin (x y) sin (x y) 0, withy(0) =0, then5y ( 2 ) isequalto ___ .

Answer:

Answer: 2

Explanation:

secy% =2sinxcosy

sec?ydy = 2 sinxdx
tany=—2cosx+c

c=2

T
tany=—2cosx+2=atx= >
tany =2

dy :

2 —_— =

sec de 2sinx
dy _

5dx =2

Rizee

THE PERFECT GUIDE
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Letf:[0,3] = R be defined byf(x) = minx— [x],1 + [X]— X where [x] is the greatest integer less
than or equal to x. Let P denote the set containing allx € [0,3] where fis discontinuous, and Q

denote the set containing allx € (0,3) where fis not differentiable. Then the sum of number of
elementsin P and Qis equal to

Answer:

Answer: 5
Explanation:

1-{x}=1-x;0<x<1

ol 1 2 3

Non differentiable at

1 3 5
X—2,1s212!2

Riz
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30. For real numbersa and 3, consider the following system of linear equations :
X+y—z=2, x+2y+az=1,2x-y+z=.
If the system has infinite solutions, theno + 3 isequal to __

Answer:

Answer: 5

Explanation:
For infinite solutions

A=A,=0,=0,=0

11 -1
A=[1 2 a |=0
2-11
300
A=[1 2 ao|=0
2-11
A=3(2+a)=0

=>q=-2
12 -1
A,=|11 -2|=0
26 1

1(1+2B8)—2(1+4)- 0

B-7=0

7 Rizee

Sat+B=5 THE PERFECT GUIDE
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