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SECTION - A
The probability that a randomly selected 2-digit number belongs to the set

{neN: (2" -2) is a multiple of 3} is equal to :

(1) 2/3 2)12 (3)1/3 4) 1/6
Ans. Official Answer NTA (2)
Sol.  Total two digit numbers = 90
2"2=@3-1)-2
="C,3"—"C, 3" +°C, 3" +....+C (-1) -2
=3("C,3""'="C, 3"......... )+ (1) =2
2n -2 is a multiple of 3 of n is odd.
favourable = 45
B
90 2
2. Let
A={(x,y) e RxR[2x*+2y*—2x — 2y = 1},
B={(x,y) € R xR [4x* +4y*— 16y + 7 =0} and
C={(x,y) e RxR|x*+y>4x 2y +5<r?}.
Then the minimum value of |r] such that A U B < C is equal to :
34245 2+4/10 34410
ey ) (3) 1++5 )
2 2 2
Ans. Official Answer NTA (1)
ey ] L
Sol. A:xX*+y"—x—-y-— ) =0,C, = 275 )T 1
) 2 7 —0N- — — 3
B:x*+y*—4y+ Z =0;C,=(0,2),1,= 5
C:xX°+y —4x-2y+5-1r <0;C,=(2, 1), r,=r]
IfFAUBcC
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r32C2C3+r2

(C2C3 = C1C3)

h|zJ§+§
o> 3+ j\g

3. The compound statement (P v Q) A (~ P) = Q is equivalent to :
(D) ~P=Q=PAr~Q (2)PA~Q
B3)~P=Q) @PvQ

Ans. Official Answer NTA (1)
Sol. PvQA(~P)=Q

=PA~P)v(QA~P)=Q v aArr=pAan) v (@A)

=cv(QaAa~P)=Q
= QA~P)=Q
=~ @QA~P)vQ
=(~QVvP)vQ
=(~QvQvP
=tvP
=t

Option 1 :
=~P=Q<PAr~Q
=~(~PvQ) < PA~Q
=PA~Q&PA~Q

=t

{p>q9=~pv q}
{~(prq)=~pv~q}
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Ans.

Sol.

Ans.

Sol.

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 of a+ b + c is equal to :

()5 )8 (3)3 4) 4
Official Answer NTA (4)
A(-1,0,-2)

P;2x+y-z=2;n =2i+j-k
P;x-y-z=3;n,=i—-j-k

n=n,xn,
ik

n=12 b=l sk
Io-1 -1

DR's of normal =2, -1, 3

Equation of plane =2x+1)-1(y-0)+3(z+2)=0
=2x—-y+3z+8=0
atb+c=2-1+3=4

Two tangents are drawn from the point P (-1, 1) to the circle x* + y> — 2x —6y + 6 = 0. If these tangents
touch the circle at points A and B, and if D is a point on the circle such that length of the segments AB

and AD are equal, then the area of the triangle ABD is equal to :

1 3(v2-1) (2)2 () (32 +2) ) 4
Official Answer NTA (4)
P(-1,1)

C:x*+y"—2x—-6y+6=0
C:(x—1P +(y—3p =2
PA=.fS, =2

PC=2 \/5 = Plies on the director circle (ZAPB =90°)

AB =22
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Ans.

Sol.

Ans.

Sol.

Area of AADB = % x AD x AB

— % x 22 x 242

—4
If sin © + cos O = %, then 16(sin(26)+cos(49)+sin(66)) is equal to :
(1)27 2)-27 (3) 23 (4)— 23
Official Answer NTA (4)

sin © + cos 0 :% = sin20 = _T

16 (sin 20 + cos40 + sin 60)

=16 (sin 20 + (1 — 2 sin* 20) + (3 sin20 —4 sin’® 20 )

=16 (1 +4 sin20 — 2 sin’ 260 — 4 sin’® 20)

=-23

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 perpendicular to both the line segments CP and CQ, then the set {P, Q} is equal to.
W {(2+2v2,3+45),(2-242,3-V5)} (@) {(2+22,3-5),(2-22,3+45))

(3) {(4,0), (0, 6)} @ {1,5), 5D}
Official Answer NTA (4)

3
1’nOC - E
-2
My, = 3
2 -3
sin O = \/E ,Ccos 0 \/E
. x-2 y-3
Equation of PQ = =r

cosO® sinO
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Coordinates of point P & Q

X_2:Y_3:i\/ﬁ

_ -3 2
NN T
=2 F 3,3 £2)
=(-1,5)and (5, 1)
8. Let a, B be two roots of the equation x2 + (20)"* x + (5)"2=0. Then o® + % is equal to -
(1) 100 (2) 10 (3) 160 (4) 50

Ans. Official Answer NTA (4)
Sol.  x*+(20)"*+(5)"2=0
a+p=-0)"
a.p=>5"
o+ B*= (o + B)*—20f
o+ B*=20"-25"=0
ot + B =(a + B’ - 20°B*=-10
od + B = (o + B*)?* —2a*p* =50
9. If the mean and variance of the following data:
6,10,7,13,a,12,b, 12
are 9 and 37/4 respectively, then (a —b)?is equal to :
(1) 12 (2) 24 (3) 16 (4) 32
Ans. Official Answer NTA (3)
6+10+7+13+a+12+b+12 _g

X =
Sol. 9
a+b=12
:2
X1
o2 :Z _(§)2:3_7
8 4
62 +10°+7* +13* +a’ +12* +b* +12° 37
= g —8127

=a’+b*=80
(a—b)*+(a+b)=2(a>+b?
(a—by=160—144=16
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1 11 1 11
10. If the coefficients of x” in (Xz +b—j and x7 in (X _ﬁj , b # 0, are equal, then the value of b is

X
equal to :
(1) -2 2)-1 (3)2 @)1
Ans. Official Answer NTA (4)
11 r
Sol (Xz +Lj =T =!C (x3)'~ 1
’ bx rtl r bx

— 11 — 2231
Tr+1 Cr X

Coefficient of X7 = “CS. —

1 1 -1\
T e (2

-1\
TH—1 — llCr (?j X11—3r

1
Coefficient of x7="C. =%

b
o Lty
s bS 6 pb = b=
. 13(2j-1)+8n
11.  The value of is equal to lﬂg;;m is equal to :

3 3 2 2
(1) 5+1log (—j (2) 1+ 2log (—j (3) 3 +2log (—j (4) 2-log (—J
e\ 2 e\ 2 ¢\ 3 ¢\ 3
Ans. Official Answer NTA (2)

L2l | 2J 43 1
lim—> -0 |im—> 1 lim—<=0
SOI. n—>wnj:l 2i_1+4 = now | 2i+4 nggn
n n n

1

1 1
:J-2X+8dx:j(l+ 4 jdx:x+£n(x+2)
0 2x+4 0 2x+4

_ 3
=1+2n >
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12.

Ans.

Sol.

13.

Ans.

Sol.

LetA= {_11 ﬂ IfA"=al+BA, a, B € R, lis a2 x 2 idently matrix, then 4(a. — ) is equal to.
(1) 2 (2)4 (3) 8/3 4)5
Official Answer NTA (2)
1 2
S
tr (A)=5
Al =6
A? — 5A + 61 = 0 (Characteristic equation)
Al=al+BA
AA'=0Al+ BAA
BA’+ oA -1=0
1 -5 6 5 -1
B w 1= % B:? = 4o-P)=4

A ray of light through (2, 1) is reflected at a point P on the y-axis and then passes through the point (5,3).
If this reflected ray is the directrix of an ellipse with eccentricity 1/3 and the distance of the nearer focus

from this directrix is _\/57 , then the equation of the other directrix can be :

(D) 1x+7y+8=0o0rllx+7y—-15=0 (2)11x-7y—-8=0o0r1lx+7y+15=0
B)2x—T7y-39=00r2x—T7y—-7=0 4)2x—-Ty-29=00r2x—-T7y—-7=0
Official Answer NTA (4)

B(5,3)

A'Q2,1) 4__"___ AQ.D)

2
Equation of AB = (y-1) = 7 (x+2)
=2x-Ty+11=0
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14.

Ans.

Sol.

1|18
~ V53| V53
=>A-11=%18
=>A=290r-7
Equation of other directrix
2x-T7y+29=0
or2x—T7y—-7=0

d
Let y = y(x) be solution of the differentiable equation log, (ﬁj = 3x + 4y, with y(0) = 0.

2
Ify(—gloge 2} = alog, 2, then the value of a is equal to -

1 1 1
(12 @-7 Qb -7
Official Answer NTA (2)
dy — A3x+4
dx e

= J.e%ydy = J.e3" dx

= =—-+C (y (0)=0)
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= _Tln2

i
15.  The value of definite integral J- 1 + excosx

,, sm X +COs x) is equal to :
4
T ol T T
=7 () NG 3) 5 “4) 2
Ans. Official Answer NTA (4)
:4[ dx
Sol. 1I= E(1-|—e"°°s")(sin4 x +cos* X) .................... (1)
4
b b

Using | T dx = [f(a+b—x)dx

jf dx
I= - (1 4 X0 )(sin“ X 4 cos” x) .................... (2)

4

: .
B P et T—dx

7nSln x +cos* x Osin4x+cos4x

4 1+ tan’ x sec’ X

.[ dx

7 1 + tan x)
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tanx =t

sec’x dx = dt

1 Z 1 -1 1_ T
I= ﬁtan*l 2 —Etan [EJO Y
0
16.  Let C be the set of all complex numbers. Let
S, =1{zeC|lz—-3-2if =8},
S, = {z € C [Re(z) 25|} and
S,={z e C||z— Z |Re(z) = 8|}.

Then the number of elements is S, NS, N S, is equal to :

(1) 1 (2)0 (3)2 (4) Infinite
Ans. Official Answer NTA (1)
Sol. S,:lz=(3+2i)=22 q

N

S x>5 32
______________ -'.-----
S,:lyl|>4 :

(4,0) ~~—1(5.,0)

S, NS, NS, = A =Y );;//
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T T
17. Let f: (—_ _j — R be defined as

4’4
373
. sin x| T
(1+ | sinx |) , _Z<X<0
b , x=0
X =
ﬂ ) cotdx/cot2x T
e , O<x<—

If f'is continuous at x = 0, then the value of 6a + b? is equal to :

(1) e—1 (2)1-e (3) e (4)1+e
Ans. Official Answer NTA (4)
Sol.  f(0) =f(0")=1f(0")

1. 3a cot4x
= 11m . : = |1 cot2x
b=l (1 + |sin x|)"™" 313)1@

tim 3a (1+lsinx|-1) :a“i"
b= exotlsinx = lim e™"4*

x—>0"
3 12 1

b=e¢*=e¢?=a= g,bz Je
6atb’=1+e

18.  If the area of the bounded region
R ={(X,y) :max {0,log x} < y2",% <x< 2}

is alog 2)™" +B(log 2) + v, then value of (o + B —2y)* is equal to :
(1) 4 (2)8 3)1 42
Ans. Official Answer NTA (4)

Sol.
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19.

Ans.

Sol.

20.

Ans.

Sol.

A:

Y S———

2
2X
A= 1n2

1
2

T n2

2de+j(2x —lnx)dx
1

2
X

—(xlnx—x)

A= (4—\/5)10gze—2 log, e+1

(¢ :4_\/5962_27’},:1
(a+B-2yy=2
Let /: R — R be a function such that f(2) = 4 and f'(2) = 1. Then, the value of

li

x—2

(1

16

X —

. XT(2)-4f(9

is equal to

2)8 3)12 4)4

Official Answer NTA (3)

x—2

li

o XT(2) =400 ( 0 j

x—2
Use L'Hospital Rule

0

2% f(2)-4f()

xX—2

= 4f(2)-4f'(2)=12

Let =i+ j+2k and b=—i+2]j+3k . Then the vector product (?1+B) X((ak’((é’—g)xg))xg) is

equal to.

(1) 7(30i-55+7k) (2) 7(34i-5j+3k)  (3) 5(30i-5j+7k) (4) 5(34i-5]+3Kk)

Official Answer NTA (2)
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Cf‘l

7

X(

ﬁxl;)

+(B.B)5—(B.a)6}

——

U

U
~
SDl

— 7/73—6b+14a— 7b}

&
(@)
{
= 7{21d-13b}

= 7{21(i+ j+2k)-13(-i+2j+3k)}
= 7 (34i -5j + 3k)
Section B
x—-2 y-3 z+2

1. Let a plane P pass through the point (3, 7, —7) and contain the line 3 = 5 = . If distance of

the plan P from the originis d, then d? is equal to.
Ans. Official Answer NTA (3)

Sol. R(x.y.2)

B (3’7’_7)

AR, AB,P are collinear vectors

Xx—2 y-3 z+2
1 4 -51|_
-3 2 1

=>x-2)(14)-(y-3)(-14)+((z+2)(14)=0
=>x+y+7-3=0

0+0+0-3 \/,
— —  TI=3
]

=3
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sinx  —24cos’x  cos2x
2 2
7 Let f(x) = 2+sin” X cos” X CcOoSs 2x ,x e [0, n].
sin’ x cos” x 1+cos2x

Then the maximum value of f(x) is equal to
Ans. Official Answer NTA (6)

sinx  —2+cos’x  cos’x
2 +sin’ x cos’ x cos’ x
Sol.  f(x)= ) )
sin” X CcoS” X 1+ cos2x

R, >R -R, R,>R,—R,

-2 -2 0
2 0 -1

f(x) =
2 2
sin“x cos”x 1+cos2x

f(x) = 2sin’x — 2cos’x + (1 + cos 2x).4
f(x) =2cos 2x +4
fix) =2+4=6
3. For real numbers oo and B consider the following system of linear equations :
X+ty-z=2,x+t2y+taz=1,2x-y+z=.
If the system has infinite solutions, then o + [ is equal to.
Ans. Official Answer NTA (5)

Sol. x+y—-z=2 (1)
x+2yt+taz=1 ... (i1)
2x—y+z=0 (ii1)

(i) —-()= y+t(at+tl)z=-1
(i) -2 (i) = -Sy+ (1 20)z=p -2
For infinite solution

I o+l -1
jgzl—hxzﬁja
o=-2

B=7

a+pB=5
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projection vector of the vector {, on the vector ax¢ is /, then the value of 37 is equal to

Ans. Official Answer NTA (2)

b(axg) |[bac]| |[Eb¢]
Sol. 3¢ | |5><E|‘_ |5><5|‘
i j k
x|l b =ik
01 -1
axb=¢

22
=76 3
3P=2

5. LetS={1,2,3,4,5,6,7}. Then number of possible functions f: S — S such that
f(m'n) = f(m)-f(n) for every m, neS and m'n € S is equal to
Ans. Official Answer NTA (490)
Sol.  f(m.n) = f(m). f(n) for V m.n € S
m=1  fx)=1(1). fx) = f(x)=1
m=n=2:f(4)=1*2)= f(2)=1 & f(4)=1
f2)=2 & f(4)=4

NP Bl —f—
r. H

m=2,n=23: f(6) =1(2). f(3)
forA] f(2)=1= (6)=1(3)e {1,2,3,4,5,6,7}
f(5) =1(7)e {1,2,3,4,5,6,7} (can take any value)
Total =7 x 7 x 7 =343
forB| f(2)=2 = f(6) =2 (3)
_f®)] f6)
1 2

2 | 4
3 16

Let =i+ ]+k, p and ¢=j—k be three vectors such that daxb=¢ and 3 . p = 1. If the length of
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Total =3 x 7 x 7 =147
Total functions = 343 + 147 = 490

T
6. Ify=y((x), ye [0, Ej is the solution of the differential equation

2) is equal to .

d .
secy d_z —sin(x +y) — sin(x —y) = 0, with y(0) = 0, then 5y (
Ans. Official Answer NTA (2)

Sol. secyd—y =2sinxcosy
dx

= Iseczydy:.f2sinx dx

=tany=—-2cosx+C
y0)=0=C=2

tany =2 —-2cosx

T
atx =7 tany=2

2
) y . d 2sin x
SeC’Y i =2sinx = X —1+tan2y
dyy _ 2.2
dx|_= 1+4 5
2
T
Sy'l = 1=2
g @
7. If log,2, log,(2* -5), log, 2 ~5 Jareinan arithmetic progression, then the value of x is equal to.

Ans. Official Answer NTA (3)

7
Sol. 210g3 (2*-5) log, 2+log, (2){—5)

x_7
(2r 52 = 2(2 2}

(t—52=2t-7
=>t-12t+32=0

2x=438
x=2,3(forx=2,2*-5<0)
Sox=3
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8. Let the domain of the function

f(x) =log, (log5 (log3 (18x . 77))) be (a, b).

Then the value of the integral

jb sin® x

a (sin3 x+sin’(a +b—x)) dx is equal to.

Ans. Official Answer NTA (1)
Sol.  log, (log, (18x —x*—77)>0
= log, (18x —x*—77)>1
= 18x—-x*-77>3
= x*-18x+80<0
x € (8, 10)

10 -3
J‘ S X

1= L (i)

L sin’ x +sin’ (18 —x)

b b
Use | f®)dx = [f(a+b-x)dx

R sin’ x(18—x)

- ) Sin3(18—X)+Sin3X ........ (11)
(1) + (i)
10
2= jdX =2
8
I=1

9. Let f: [0,3] > R be defined by
f(x) =min {x —[x], | +[x]—x}
where [x] is the greatest integer less than or equal to x.
Let P denote the set containing all xe[0,3] where fis discontinuous, and Q denote the set containing all
x €(0,3) where fis is not differentiable. Then the sum of number of elements in P and Q is equal
to .

Ans. Official Answer NTA (5)

Sol.  f(x) =min ({X},l—{x})
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10.

Ans.

Sol.

n(P)=0
n(Q)=>5
n(P)+n(Q)=5

LetF : [3, 5] = R be a twice differentiable function on (3,5) such that F(x) =e™* LX (3t2 +2t+4F '(t))dt .

ae’ —224
IfF'(4)= (eg _4)2 , then a + B is equal to

Official Answer NTA (16)

X

e Fx) = [(3C +2t+4F (1))t 1)

3
e* F'(x) + e* F(x) = 3x* + 2x + 4F' (x)
Putx=4
e*F'(4) + e*F(4) =48 + 8 + 4F' (4)
56—¢'F(4)

F4)= —F—7

( ) e4 _4
Now put x = 4 in equation(1)

e F(4) = [ (3 +2t+4F(0)) dt

et F(4) = £+t +4F (1))

e F(4) = (43 —3%) + (42— 32) + 4 [F(4) — F(3)] (F(3) =0)
(e'—4)F(4) =44

4
3

44
o So-¢ (64—4j 126" -224
F'(4) = (64—4) - (64—4)2

a=12,p=4=a+p=16
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