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SECTION-A
Question ID : 860654987

1. Let the locus of the mid-point of the chord through the origin O of the parabola y*=4x be the curve S. Let P be

any point on S. Then the locus of the point, which internally divides OP in the ratio 3: 1, is :

(1)2y*=3x (2) 2x*=3y (3)3y*=2x (4)3x*=2y
Ans. Official answer NTA (1)
Sol. y*=4x

Locus of mid point of OP

2

t
M(h,k):>h=3,k:t
= k*=2h=>y*=2x

P(t%, 2t)

M(h.k)

Q(t/2, 1)

"N
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, 8h 4k
tt=—,t=—
3 3
2
16k :%32k2:3h

Locus of R : 2y?*=3x

Question ID : 860654988

2. Among the statements

(S1): IfA(5, —1) and B(-2, 3) are two vertices of a triangle, whose orthocentre s (0, 0), then its third vertex
is(—4,-7)

and

(S2) : If positive numbers 2a, b, c are three consecutive terms of an A.P., then the lines ax + by + ¢ =0 are
concurrent at (2, -2), :

(1) bothare correct  (2) only (S1)is correct (3) both are incorrect (4) only (S2)is correct
Ans. Official answer NTA (1)
Sol.  Solution of statement -1
m, My, = -
=5h-k+13=0 .. (1)
&m, m =-1
4k =7h ...(2)
third vertex is (— 4, —7)

AG.—1) C(h, k)
.. Statement 1 is correct.

Solution of statement -2
2a,b,c > AP

_2a+c
2

2a—-2b+c¢c=0

b

.. lines ax + by + ¢ = 0 are concurrent then

X_Y

x_y_1
2 2 1

x=2andy=-2
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.. Point of concurrency is (2, -2)

.. Statement 2 is correct.

Question ID : 860654991

3. Let [+] denote the greatest integer function, and let f(x) = (X) =min {\/EX, x* } LetS={xe(-2,2):the

function g(x) = [x|[x*] is discontinuous at x }. Then Z f(x) equals:

xeS

M 1-2 ) 2-2 (3) 26 -342 4 J6 -22

Ans. Official answer NTA (1)
Sol.  g(x)=x|[x’]
points of discontinuity of g(x) in (-2, 2) are

(il,iﬁ,iﬁ)

5 S={-11-2.42,3.43}

 £(x) = min {y/2x,x°}

L EX)= V2 +1-2+2-V6 ++/6

xS

=1-2

Question ID : 860654986

2 2

4. Let P (1 0,215 ) be a point on the hyperbola X—2 - % =1, whose foci are S and S'. If the length of its latus
a
rectum is 8, then the square of the area of APSS'is equal to :
(1) 4200 (2) 2700 (3) 1462 (4) 900
Ans. Official answer NTA (2)

2 2

) X
Sol.  P(10,24/15) lieson a—z—% =1
100 60
. a—z_ﬁ_l ........ (l)

.. length of latus rectum =8
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2 2
2-b :8:>b—:4 ........ (2)
a a

From (1) & (2)
100 60

a’  4da :
400 — 60a = 4a’
4a*>+ 60a—400=0
a’+ 15a-100=0
a=5 & -20 (rejected)

:>b:\/%

2 2

Hyperbolais — —>— =1
T 1S ———=
ype OaS25 20

[ 4
. Focal length S S_ = 2ae = 2.5-{ l+gj NG

1
. Area of PS,S, = —6y5-2415 =303 =A

- A2=2700

Question ID : 860654978

1 3
5. Let o, B bethe roots of the quadratic equation 12x*—20x + 34 =0, A € Z. If 5 < |B - 0€| < 5 then the sum

of all possible values of A is :

(1)6 (2)3 )1 (4)4
Ans. Official answer NTA (2)

Sol.
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Question ID : 860654981

X 4 2 2 4
6. If X =]y | isasolution of the system of equations AX =B, whereadj A| =5 0 5 |and B=|0 |, then
zZ 1 -2 3 2

|x +y+z|isequalto:

3
(D1 (2)2 (3)3 S
Ans. Official answer NTA (2)
Sol. X:Ale[ade B
| Al
4 2
1
=+t—|-5 0
10
1 -2 3
20 2
—x 1 10|=2| 1
10
10 1
Lxtytz=2

Question ID : 860654995
7. If'y = y(x) satisfies the differential equation 16 (\/ X+ 9\/;)(4 +V9++/x ) cosydy =(1+2siny)dx,x >0

and y(256)= g, y(49) = o, then :

(1) V21 (2) 2(v2-1) (3)3(v2-1) ) 2421
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Ans. Official answer NTA (4)

Ans. By Matrix answer (Bons/Drop)

Sol.

Question ID : 860654982

8. Let nbe the number obtained on rolling a fair die. If the probability that the system
X—-ny+z=6
Xx+(n-2)y+(n+1)z=8
(n-Dy+z=1

: . .k : :
has a unique solution is ps then the sum of k and all possible values ofn s :

(121 (2)20 (3)22 (4)24
Ans. Official answer NTA (3)
Sol. x-ny+z=6

Xx+(n-2)y+(n+1)z=8

(n-l)yy+z=1

1 -n 1

I (n-2) n+1|#0

0 n-1 1

n-3n+2+#0

nzl2

for unique solutionn=3,4,5, 6

Now

P (probability when system of equations has

4
unique solution) = s

Sok=4
Now required sum=4+(3+4+5+6)=22

Question ID : 860654984

9. Let C_denote the coefficient of x" in the binomial expansion of (I +x)’, n € N, 0 <r < n.If
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Ans.

Sol.

2 2’ -2)" S
P,=C,—C+5-C,--C, +.....+(n +)1 C,, then the value of Y, — equals. :

n=l P2n
(1)675 (2) 650 (3) 580 (4) 525
Official answer NTA (1)
n nC (_2)1— n l n+l
P = . = C. -2y
" ; r+1 ;(nJrl) en(2)
— -1 i n+1C " (_2)r+1
2+ =
— (-2 1]
2(n+1)
I [1-(=1)"" ]
T 2(n+1)
=11 ]
2(2n+1)
1
* 2n+1
25 l 25
> —=>(2n+)
n=1 Pzn n=1
=3+5+...+51
25
= 22[51+3
2 [ |
25 x 27=675

Question ID : 860654985

2 2

10.  Let S and S' be the foci of the ellipse % + y? =1 and P(a, ) be a point on the ellipse in the first quadrant. If

(SP)*+ (S'P)*—SP - S'P =37, then o> + 3*is equal to :

()11 )13 3)15 (417
Ans. Official answer NTA (2)

2 2

Sol. Z 4 P =1

25 9
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SP = e[i—aj =—a—eu
e

SP=a+eq

2a° +2¢e’a’ —(a2 —ezocz) =37

P(a.B)

a’+3e’a’ =37

B
|

o

25+—a’ =37
2

625+480° =37x25
480 =25-12

o’ =25/4

BZ
9

3
4
27
4

~

Question ID : 860654979

-7

—X

11.  Let the domain ofthe function f(x) = log, log (7 —log, (x2 ~10x + 85)) +sin”’ [ ?7(

j be (o, B]. Then

o+ B iseuqal to :

(1) 10 (2) 12 (3)9 (4)8
Ans. Official answer NTA (3)
Sol.  log,(7-In(x*~10x +85))>0

7—1n(x2—lOX+85)>l
1n(x2—10X+85)<6

0<x*—10x+85<64

x?—10x+21<0
xe(3,7)

l<3X—7 & 3X—7<

< <1
17—x 17—x
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x4y & EH_,

17-x 17-x

+ -
B o & X050
x—17 x—17

xe[-5,17)6 x € (-%,6) U (17,)
x €[-0,6]

x € (3,6]

Question ID : 860654993

12.  Letfix)=[x]*—[x+3]-3, x € R, where[-]is the greatest integer funtion. Then :

(1) f(x) = 0 for finitely many values of x (2) f(x) > 0 only for x € [4, «©)
2

(3) f(x) <O only forx € [-1, 3) 4) If(X)dX =-6
0

Ans. Official answer NTA (3)
Sol. f(x)=[x]"-[x]-6
f(x) = ([x]-3)([x]+2)
(1) f(x) = 0 has infinite solution (Wrong)
(2) x)<—=2or[x]>3
X € (—w0,-2)U[4,0) Wrong
(3) [x]e (-2,3)
X € [—l, 3) Right

(@) [ ~6dx+ | (~6)dx = (~12) (Wrong)

Question ID : 860654977
13.  Let fand g be functions satisfying f(x +y) =f(x)g(y), f(1) =7 and g(x +y) = g(xy), g(1)= 1, for all x, y € N.

Iy (@j =19607, thennis equal to :

1\ 8(x)
(1)6 (2)4 (3)7 (4)5
Ans. Official answer NTA (4)
Sol. f(x)=7*
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x=y=1
g(x+y)=g(xy)

Puty=1= g(x+1)=g(x)
=>g(1)=g2)=g(3)=........

gx)=1

g(x)

M: 19607
6

x=1

7 -1=16806
7* =16807

Xx=5

Question ID : 860654992

Zn:{f(x)}z XZHI:T‘ =19607

e“ ™ +2cosbx +(c—2)e ™

14,  1Iflim

x>0 x cos x —log, (1+x)

(1)7

=2 thena®+b?+ cis equal to :

(2)3 (3)5 49

Ans. Official answer NTA (1)

Sol. lim

x—0
x| 1—

“x (a_1)2X2
(H(a Dx + 2 j

4

=2
3
o | — X_Xi_i_xi_i_...
2! 4! 2 3

2

2.2 2
+2(1—b x j+(c—2)(l—x+xj
2 2

2

X

1+24+¢c-2=0=>c=-1

a-1-(2)=0=>a=c-1=-2

@17 . (-2
2 2!

=2

1/2

(a-1)-2b”+(c-2)=2

b’ =2

a?+br+ct=4+2+1=7

Question ID : 860654976
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15.

Ans.

Sol.

The number of elements in the relation R = {(X, y):4x*+y’  <52,x,y€ Z} is:

()77 (2)89 (3)86 (4)67
Official answer NTA (1)
2 2
y
E+ 5 <1 (0’\/5)

x=0) y’<52=>ye{-7,-6,-0,-7}
x=-1) a x=1) y <B=ye{-6-5-0.....6}
x=-2) ar x=2) y <36=>ye{-5-4...5}
x=3) o x=3) V<16 y= {3223}
Total=14+22+26+15=77

0 iié’(\/g’o)

Question ID : 860654980

16.

Ans.

Sol.

Let S:{ze(C:4z2 +Z=O} . Then Z;|Z|2 isequalto :

5 3 7 1
M= @ 16 () QRvs

Official answer NTA (2)

2 —
4z° = -z

12P==

16
|z|=0 |z]=1/4

z=0 |Z|2:i
16

16z

3

1
N )
A — Total 3 solution

Question ID : 860654989
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17. Leta =2i— 3 +k and b= 7»} + 21A<, % e Z betwo vectors. Let ¢ =axb and d bea vector of magnitude 2 in

yz-plane. If | ¢ |= /53 , then the maximum possible value of (6 . 8)2 isequalto :

(1) 104 (2)208 (3)26 (4)52
Ans. Official answer NTA (2)
Sol. Let a = Xj + yk

2
=x"+y’ =4

—

d

x = 2co0s0
y = 2sinf

L
c=axb=[2 -1
0 A

:—(2+7L)iA+—4j+2M§

N = ]

C=4+dN+A2 +16+4202 =53
S50 +40-33=0
A+3)(5A-11)=0
A=-3

¢=i—4j—o6k

a=Xj+yk

(%-d)* = (—4x — 6y)°
=4(2x - 3y)’

=16(2cos0—3sin6)’

(%.Zi)fnax ~16.13 = 208

Question ID : 860654990

18. Let L bethe line X;l:y;rlzz+3

and let S be the set of all points (a, b, ¢) on L, whose distance from the

x+l_y+l_z-9 along the line Lis 7. Then 2. (@+b+o) is equal to :
2 3 0 (a,b,c)es

(1)34 (2)6 (3)28 (4)40
Ans. Official answer NTA (1)

Sol. 6L-3=9= A=2
=Q=(,59)

line
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n=2

e

SOA-130-1.6A-3
%, (2A~1.31~1,61-3)

\]}3'(1\
%9

x-3 y-5 z-9
2 3 6
(x,y,2)=(17,26,51) or (-11,-16,-33)

D (a+b+c)=34

For S : =17

Question ID : 860654983

19. Ifthe mean deviation about the median of the numbers k, 2k, 3k, ....

(4 21 (3)9
Ans. Official answer NTA (1)

Sol.  k,2k,3k,......1000k
— Median = 500.5K

_ 205+1.5+25++499.5k _

500
1000
2 x 500 x 500k
= 500
1000
k|=2=k>=4

Question ID : 860654994

20.  Theareaoftheregion A= {(x,y) : 4x*+y*<8 and y* <4x} is:

T 1 o
M Z+3 2)7+2 (B)n+4

Ans. Official answer NTA (4)
Sol. 4x* +4x =8

x*+x-2=0

, 1000k is 500, then k*is equal to :
(4)16

4) TH—%
3
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x+2)x-1)=0
A:2U;2\/;dx+jlﬁ\/8—4x2dxj

NG
2 2.
A=4-—+4. 3\/2—><2+—s1n1 =

3 2 2 V2

1 <

A:§ +mn-2
3

A:n+%
3

SECTION - B

Question ID : 860654999

21.

Ans.

Sol.

Letavector & = /21 — j+ Ak, A > 0, make an obtuse angle with the vector b = A%} + 44/2]j+ 4+/2k and an
angle e’g <0< g, with the positive z-axis. If the set of all possible values of A is (a, ) — {1}, then

o+ 3 +v1s equal to .

Official answer NTA(5)
2 —42+420 <0
A —4r+4>0
(A-2)">0 (A=2)
A J3
0< —m————<—
V2140 2
A2 B
<_
3+A° 4
40 <301 +9
A2 <9
L €(0,3)—{2}
oa+B+y=5
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Question ID : 860654997

22.

Ans.

Sol.

Let S be the set of the first 11 natural numbers. Then the number of elementsin A = {B — S: n(B) > 2 and the

product of all elements of B is even} is
Official answer NTA (1979)
S={1,23,...,11}

:(nc2 6 C2)+(11C3 6 (:3)4_._._’_11(:11

=(2"-@a+11))-(2°-(+6))
=2048-12-64+7=1979

Question ID : 860654996

23.

Ans.

Sol.

Suppose a, b, care inA.P. and a, 2b* c?arein GP. Ifa<b<canda+b+c=1, then 9(a?+ b*+ ¢?) is equal

to .
Official answer NTA (9)
a:l—d

3
b:l :l+d

3 3
4b* =a’c’

2

+ (L)
3 9
= 4=(1-9d)
1-9d* =2 or -2
9d’=-1or3

?=1/9 =d=1/3

a-l_ 1
3 3

b=1/3

=1, 1
343
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9(a’+b’+c)=9(1) =9

Question ID : 8606541000

. . 40 15 1/3 1 pon Sin2 0 .
24, Let [.] be the greatest integer function. If o = IO (X —[x ]) dx , then — N vy do is equal

sin® 0 +cos’ O

to .
Ans. Official answer NTA (36)

_3 43 1 8 27 64
Sol. o= x(64) —UOOdXJrL dx+ . 2dx+J.273de

o =3.64—[7+38+37x3]

o=192-156=36
36 w2 gt 72 w2 g2
1=2%,2 do=l2" 5
T IO s®+¢° Y0 1-3s%c?
. 727 P
King property [ =— | ——
& Property 7 ;[l—3s2c2

722 1 d :Bj.n/z (l+tan26)sec26

21= . 73 o S \2 5
T 1-3s"c T (l+tan 6) —3tan" 0O

36 (l+t dt 36 w[l+ j B ny”
= I ' —t*+1 nIO L
SRR

36 | T W
= —4+—
T |2 2

Question ID : 860654998

1
25. Let cos(oc+B):—E and sin(a—B)z%,where O<oc<§ and O<B<g.
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3(1-r45)

If tan 200 = ——=,1,s € N, thenr + sis equal to :

A

Ans. Official answer NTA (20)
Ik
a+fel0,—
Sol. B [ B j

_ 1
cos(o+f)=—

%

tan(a + ) = — =

oa—PBe(-n/4,m/3)
sinfaa—PB)=3/8
3
J55
__tan(o+f)+tan(o—f)
1—tan(ou+3) +tan(o.—)

3
N —
_ 55

9
I+—-vl1l1
V55

~335+3 3(1-11Y5)
V115 +9) VI1(9+4/5)
r=11

s=9
r+s=20

tan(ot — ) =
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