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MATHEMATICS

Section-1

1. For real numbersa andf3 # 0, if the point of intersection of straight lines

X-a/1=y-1/2=2z-1/3 and x-4/[3 =y-6/3 =z-7/3, lies on the plane x+2y-z=8, thenq - is equal to :

A) (1)5 B) 2)9
C) 3)3 D) (4)7
Answer: D,
Explanation:

First lineis (¢p+a,2¢9+1,3¢9+1)

and second line is (q3 +4,3q+6,3q+7).

for intersection ¢+a=q3 +4.
2¢+1=3q+6.....(ii)
3¢ +1=3q+7...... (iii)

for (ii) &(iii)¢=1,9=-1

Rizee

Now, point of int
It lies on the plane
THE PERFECT GUIDE

so, from (i)a+3=

Hence,a0=5&[3 =-2
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The point P (a,b) undergoes the following threetransformations successively :
(a)reflection about the liney =x.

(b)translation through 2 units along the positivedirection of x-axis.
TU

(c)rotation through angle 4 about the origin inthe anti-clockwise direction.If the co-ordinates

1 7

of the final position of the point P are( J2 ’ J2 )then the value of 2a+bisequal to:

A) 13 B) 9
C)s D) 7

Answer: B,
Explanation:

Image of A(a,b) along y =x is B(b,a). Translatingit 2 units it becomes C(b+2a).
Now, applying rotation theorem

1 7
-=+—i=(b +2)+ai)(cos% +i sin l)

2 /2 4

e . %

=>h—a+2=-1 4. (i)
and b+2+a=7 A ... (i)
>a=4;:b=1
=2a+b=9
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Let f:R = R be defined as

20
f(x+y)+ f(x-y) = 2f(x) f(y), f(1/2) =-1. Then , the value ofk =1 1/ sin(k) sin(k+f(k)) is equal to:

A) (1) cosec2(21) cos(20) cos(2) B) (2) sec2(1) sec(21) cos(20)

C) (3) cosec2(4) sec2(21) sin(20) sin(2)(1) D) (4) sec2(21) sin(20) sin(2)
cosec(21) sin(20)

Answer: C,
Explanation:

f(x) =cosAx
--f(1/2) =-1

s0, -1=cosA\ [2

2> A=277

Thus f(k) =cos 2 77X

Now k is natural number

Thusf(k)=1
20
k=11/sin k sin (k+1) =1/ i sink . sin (k+1)]
20
=1/sin 1k=1(cotk

=cot1-cot21/si

THE PERFECT GUIDE
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A possible value of 'x', for which the ninth term in the expansion of

(—%\Iog3(5x 14 1)}10

{3logs\/25>“1+7+3\ )

equal to 180, is:

(—%)Io%(sx “141) )

in the increasing powers of3 is

A) 0 B) -1
C)2 D)1

Answer: D,
Explanation:

10Cs25% Y +7)x (5% "V +1)"t =180

25" 1+7
5-Dyp

2+7
t+1

.
b

=t=1,3=5"1

= x—1=0 (one of the pos

=>x=1

Rizee

THE PERFECT GUIDE
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5. Let cC be the set of all complex numbers .LetS1={z € C:|z-2| < 1}and S2={z € C:z(1+i)

+2(1-i) > 4}. Then the maximum value of| z- 5/2|2 for z € S1[] S2isequalto:

A) (1)3+2,/2 /4 B) (2) 5+2+/2 /4
C) (3)3+2¢/2 2 D) (4) 5+24/2 /4
Answer: D,
Explanation:

|t-2| < 1 put t = x+iy

(x-2)2+y2<1

Also, t(1+i) +t(1-i) > 4

Gives x-y > 2

Let point on circle be A 6,sinb)

0el-3n/4,m/4]
o

=€05260 - cosO + 1/&%sin

= 5/4-= cosO THE PERFECT GUIDE

For (AP)2 maximum@=-377/4

(AP)2=5/4+1/\/2 =5,/2+4/4/2
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6 A student appeared in an examination consisting of8 true-false type questions. The student

guessesthe answers with equal probability. The smallestvalue of n, so that the probability of
guessing atleast 'n' correct answers is less than 1/2, is:

A) (1)5 B) (2)6
C) (3)3 D) (4) 4
Answer: A,
Explanation:
P(E)<1/2
8

= r=n8Cr(1/2)8-r (1/2)r< 1/2
8

= r=n8Cr(1/2)8< 1/2

= 8Cn +8Cn+1.....+8C8 < 128

= 256 -(8C0+8C1+1....+8Cn-1)u<uid28

= 8CO0 +8C1+.....+8Cn-1 > 128
= n-1>4
=>n>5
7. If tan (11/9),x, tan (71¢/18) arein arithmeticprogression and tan (71/9),y,tan(571/18) are also in

arithmetic progression,then [x-2y| isequal to:

A) (1)4 BY(2)3
C) })o D)~4H
Answer: C,

Explanation:
x=1/2 (tanr/9 +tan 71t/18)

and 2y =tantt/9 + tan 51t/18)-(tan1t /9 +tan 51 /18)
= |x-2y|=|cotsr/9-tan /9 /2-tan 57/18|
=|cot277/9-cot277/9|=0

(astan577/18 =cot 277/9 ;tan 7 77/18 = cot 77/9)
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8. Let the mean and variance of the frequency distribution
X: X1=2 x2=6 x3=8 x4=9
f:44a
be 6 and 6.8 respectively .If x3 is changed from 8 to 7, then the mean forthe new data will be :

A) (1)4 B) (2)5
C) (3)17/3 D) (4) 16/3
Answer: C,
Explanation:

Given 32+8¢ +93 =(8+a +3) x 6

= 20+33=16

Also, 4x16+4xq +93 = (8 +a +3) x 6.8
= 640 + 400 + 9083 = 544 + 680/ +6803
= 2801-223=96

= 140-113=48.....(ii)
from (i) &(iii)

a=5&B3=2

$0, new mean = 32+35+1 /15=1

Rizee

THE PERFECT GUIDE
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9. The area of the region bounded by y - x =2 and x2 =y is equal to :-
A) (1)16/3 B) (2)2/3
C) (3)9/2 D) (4)4/3
Answer: C,
Explanation:

Yy-X=2,x2=y
Now ,x2=2+x
= X2-Xx-2=0

= (x+1) (x-2) =0

j.z
Area="-1 (2+x-

O
=|2x +x2 /2 - x3/3]| I z e e
2+

THE PERFECT GUIDE
=6-3+2-1/2=9/2

=(4+2-8/3) - (-2
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10. 10. Let the y = y(x) be the solution of the differential equation (x - x3 )dy = ( yx2 - 3x4)dx,x > 2.
Ify(3) =3, theny (4) isequalto:

A) (1)4 B) (2) 12
C)(3)8 D) (4) 16
Answer: B,
Explanation:

( x - x3)dy = (y+yx2 -3x4) dx

= xdy- ydx = (yx2 - 3x4) dx +x3 dy
= xdy - ydx/x2 = (ydx +xdy) - 3x2 dx
d(y/x) =d(xy) - d(x3)
Integrate
y/x=xy-x3+c
Givenf(3)=3
3/3=3x3-33+c
c=19

y/x =xy -x3 +19

at x=4,y/4 =4y -64 +19

15y =4x45

- RIZee

THE PERFECT GUIDE
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Section-2

11. X

lim ( )
The value ofx =0 «8/1—sinx —§/1+Sinx isequalto:

A)o B) 4
C) 4 D) -1

Answer: C,
Explanation:

X

lim (
x=0 ?/1—sinx —§/1+sinx
X

= |im (

)

x>0 §/1—sinx —§/1+sinx

)

X

lim (
x—=0 §/1—sinx —§/1+sinx

((§/l—sinx +§/1+sinx))
§/1—sinx —§/1+sinx
/1 —sinx +3/1+sinx)
f’/l—sinx —f’/1+sinx
((g/l—sinx +2/1+si

3/1—sinx —%/1+

x—»0 l—sinx e
&/1—sinx +¥/1¥8in )

@ 1-sinx +¥/1%¥si¥) PERFECT GUIDE
= |im ;_(Wl—sinx +§/1+sinx)
x =0 (—2sinx)

(

)

/1 —sinx +3/1+sinx)& 1 —sinx +3/1+sinx)

= iim (- 2)@)@)@X - im 2 =1j=—4

x—>0 x—>0
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12. Two sides of a parallelogram are along the lines 4x + 5y =0 and 7x + 2y = 0. If the equation of
oneof the diagonals of the parallelogram is 11x + 7Ty = 9, then other diagonal passes through the
point:

A) (1,2) B) (2,2)
C) 21) D) (1,3)
Answer: B,
Explanation:

Both the lines pass through origin.

point D is equal of intersecti & 1lx+7y=9

diagonals of para m"tersect at middle let middle point of B,D

1ZEee

THE PERFECT GUIDE
Equation of diagonal AC

= (y—0)=——(a-0)
—=0

y=x

diagonal AC passes through (2, 2).
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13. a = max{825IN3X 440531 and B=min{82S"3X 44¢053X} |t 8x? + bx +c =0
Let XER XER is a quadratic
equation whose roots areallsand Bl/s ,then the value of c- bisequal to:
A) 42 B) 47
C) 43 D) 50
Answer: A,
Explanation:
a= max{825|n3x. 440053x}
= max{zesin3x.28c053x}
= max{265in3x + 8c053x}

and B = min{823in3x_44c033x} — min{263in3x+8c033x}

=[—+/62+82,++/62+82]=[—10,10]
a=20gp=2710
So,at/5=22=4
>pl/5=2"2=1/4
quadratic 8x>+bx+c=0 roduct of roots]+ (sum of roots)

1 1
=8X[4X—=+4+—=]=8X
[4x 5 7]

Now range of 6 sin 3x +

Rizee

THE PERFECT GUIDE
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14. ) = max{sint:0<t<x},0<x<

Letf:[0,00) = [0,3]be a function defined by 2+cosx, x> T

Then which of the following is true ?

A) fis continuous everywhere but not

differentiableexactly at one point in
(0,0)

B) f is differentiable everywhere in
(0,00)

C) fis not continuous exactly at two

D) f is continuous everywhere but not
points in(0,20)

differentiable exactly at two pointsin

(0,00)

Answer: B,
Explanation:

Graph of max{sint:0 <t < x}in x €0, 7]

A
i i
! i
: ;
i b
2
& graph of cos for x € [,
ANY

] Zee

THE PERFECT GUIDE
So graph of

max{sint:0 <t<x,0<x< T
foo=¢ "
2+cosxx>h

/l\}'

f(x)is differentiable everywhere in(0, )
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Which of the following is the negati
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Let N be the set of natural numbers and a relation R on N be defined by
R ={(x,y) € N X N:x>—3x%y —xy? +3y° =0}
Then the relation Ris:

A) symmetric but neither reflexive nor B) reflexive but neither symmetric nor
transitive transitive

C) reflexive and symmetric, but not D) an equivalence relation
transitive

Answer: B,
Explanation:

x3—3x2y—xy2+3y3 =0

= x(x*~y?)=3y(x*~y?)=0

= (x—3y)x—y)x+y)=0
Nowx =y V (x,y) € N XN so reflexive
But not symmetric & transitive

See,(3,1) satisfies but (1,3) d lso (3,1) & (1,-1) satisfies but (3,-1) does not

nt " for all M>0, there existsx € S such that
X>M"?

A) there exists M>0, su
allx €S

<M for re exists M > 0, there exists x € S
thatx > M

C) there exists M
such thatx<M

x.x there exists M > 0, such thatx > M for
I ué
Answer:A,

Explanation: THE PERFECT GUIDE
P : for all M >0, there exists x €S such that x > M.

~P : thereexists M>0, forallx €S
Suchthatx<m

Negation of ‘there exsits’ is ‘for all’.
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17. Consider a circle C which touches the y-axis at (0, 6) and cuts off an intercept 6«/§on the x-
axis.Then the radius of the circle Cis equal to :
A) /53 B) 9
C)s D) /82
Answer: B,
Explanation:

(0,6) qﬁ
NG

-5 = N ~ 7 P .
18. Let d,bandc bethree vectors X (b X C).If magnitudes of the vectors

T
N << —
50<8 2 )then

5
d,band ¢ are+/2,1and2 ngle betweent_)> and cis

the value of 1+ tanf is equ

A) /3+1
o
B I Ze/:e
Answer: B, THE PERFECT GUIDE
Explanation:
d=(0b.2)b-(b.b)2
=1.2c0s0 b - ¢

=g =2cosf b -2

13|12 = (2cos6)2 +22—2.2c0s0b .8
= 2 =4c0s%0 + 4 —4c0s6.2c0sH
= —2=—4cos’6

20 _
= c0s“0=—
2
= sec?0 =2
= tan’9=1

T
=>0=—
4

1+tanf =2

Powered by Rizee
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19. Let A and B be two3 X 3 real matrices such that(A 2 —BZ) is invertible matrix. IfA° = B® and
A3B2 =A2B3, then the value of the determinant of the matrixA 3+ B3 is equal to

A)2 B) 4
C)1 D)o

Answer: D,
Explanation:

C=A?-B?]c|=0

A®=B®and A’B?=A?B?

Now, A°—A3%B?=B>-A?B3
=A3(A2—Bz)+B3(A2—BZ) =0

= (A%+B3)(A%2-B?)=0

Post multiplying inverse of A2—B?
A3+B3*=0

20. _ [
fix)= f glodr

ion such that
five distinct rootsin (a, b), then g(x)g'(x) =0

Letf:(a,b) = R be twice diffe
differentiablefunction g(x). If f(x)
has at least :

A) twelve rootsin (a, b) ive roots in (a, b)

e rootsin (a, b)

izee

CT GUIDE

C) seven rootsin (a, b)

Answer: C,
Explanation:

PN
a\/T

b
£60= [g(0at

fx)=>5

frx) =>4

gx)~>4
g'x)—>3

Powered by Rizee
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21. Leta = ij+[3k b= 3|+B] —akand¢ = —ai— 2T+/Iz,wherea and[} are integers. if
56 =-1 andb ¢= 10, then(a X b) C isequalto_____
Answer:

Answer: 9
Explanation:
a=(1, —a,B)
b=(@3,B a)

¢=(-a,-2,1);a,BEI
ab=-1=3-ap—-af=-1
= =2
12
2 1
-1 -2
-2 -1
b.¢=10
= —30—2—a=10
= 2a4+B3+5=0
na=-2,p=-1

12 -1
(a6 2]=[3-12

2 -2 1
= 1(—1+4)-2(3-4)71(=6+2)
=3+2+4=9

22. The distance of the pointP(3; 4,/4) from the pointiof intersection of the line joining the points.

Q(3, -4, -5) and R(2, =3, 1).and the plane2x+y +z=17, is equabto

Answer:

Answer: 7
Explanation:
— X—3 _yt4 _z+5
R= = = =
Q 1 -1 -6

= (x,y,2)=(+3, -r—4, —6r—5)

Now, satisfying it in the given plane.
We getr=-2.
so, required point of intersection is T(1,-2,7).

Hence, PT=7.

Powered by Rizee
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24.
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L= 3+2icos (O E)
If the real part of the complex number 1-3icos 0’ " 2 ) is zero, then the value of
sin® 30 +cos? 6 =
Answer:
Answer: 1

Explanation:

3-6cos’ 0
Re(z)= 225 3 g

1+9cos“ 6

TT
= 0=—

4

Hence,sin? 30 +cos? 0 =1

Let E be an ellipse whose axes are parallel to the co-ordinates axes, having its center at (3, - 4),
one focus at (4, - 4) and one vertex at (5, - 4). If mx - y =4, m >0 is a tangent to the ellipse E,

then the value of5m? is equal to

Answer:

Answer: 3

Explanation:
GivenC(3, —4), S@4, —4)

andA(5, —4) THE PERFECT GUIDE

hencea=2 & ae=1

nel
2
= ph2=3
_n\2 + 2
_ 3R AP
So, 4 3

Intersecting with given tangent.

X2 —6x+9 + m?x? _
4 3

1

Now, D =0 (as it is tangent)

$0,5m? =3
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X o 1
25. f (sin® x) e S de=0(=E f Jtetdt
If<0 € “Jo ,thena+3 =
Answer:
Answer: 5
Explanation:
/2 5
I=2f sin® x e 7SN X dx
0
/2 D /2 2
= 2] sinxe™ ™" de+f cos x e 5" X (=sin 2x) dx
0 0
n/2 /2 /2 5
f sinx e de+[cosxe sin X]g +f sinxe " Xdx
0 0
n/2
3_[ sinx e —sin’ Xdx—1
0
_ 3 e’da
Ji+a (Put—sin2x=t)
3 e
= — dx—1
2e Jo \/x (P
3 fl (1
= — e” —dx—1
2edy  /x
3 rl
=2-=| eXJ/xd
€ “Jo
e R I Zee
+
26. The numberofrealroo.i;slc_)ftllzne eﬂugt &n% E 8 T I]:' QOisequalto_____ _
Answer:
Answer: 2
Explanation:
t—2-4?—t+1=0, eX=t>0
1 1
= t—t—4-—+==0
t

1
= (3(2—0(—6=O,O(=t+—t >2
= a=3, —2 (reject)

I

The number of real roots =2
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Lety = y(X) be the solution of the differential equationdy = e *Y dx; o € N. If

1
Y(|09e 2)= log, 2 andy(o) =loge (E), then the value ofa is equal to_

Answer:

Answer: 2
Explanation:

fe_ydy= fe“x dx

ax
>eVY=—+c ...(
—+c ...0)

put(x,y)=(ln2,Iln2)

-1 20
—=—+C ..
2 a (i)

Put (x,y) =(0,-ln2) in (i)

—o= % +c i)

(i) - (iii)

2°—1 3

a 2
= a=2(@sa€EN)

Let n be a non-negative integer. Then the number of divisors of the form "4n + 1" of the number
(10)10.(11)11.(13)13 is.equal to

Answer:

Answer: 924
Explanation:

N =210 x 510 % 1111 % 1313

Now, power of 2 must be zero,
power of 5 can be anything,
power of 13 can be anything.
But, power of 11 should be even.

So, required number of divisorsis1 X 11X 14 X6 =924
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29. LetA={n €N|n <n+10,000}, B ={3k+1|k € N}andC = {2k|k € N}, then the sum of all the

elements of the setA (B — C)is equal to_

Answer:

Answer: 832

Explanation:
B-C={7,13,19,...,97,...}
Now,n?—n <100 <100

= n(n—1) <100 X100
= A={1,2,..., 100}

So,AN(B—-C)={7, 13, 19, ...., 97}

16
= — + =
Hence, Sum 2 (7+97)=832

30. 111
A=lO 1 1]
If 00 1fandM=A+A

matrixM is equal to

A20 , then the sum of all the elements of the

Answer:
er: 2020
Explanation:
2
n<+
1n—
Al = 2
01 n

Tﬂ%&*%ﬁ{zo 21 1r5+r

So, required sum = 60+420+105+35X41=2020
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