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SECTION - A
Question ID : 161
Set & Relations
1. LetA={x e R:|[x+1/<2} and B= {x € R: [x— 1| 2 2}. Then which one of the following statements
is NOT true?
AMA={xeR:x+1|<2})dMB={x eR:|[x—1|>2} g | a1 19 ®=1 & ¥ 91 T& I 7T&I ©:
(HhA-B=(-1,1) 2)B-A=R-(-3,1)
(3) ANB=(-3,-1] 4) AUB=R-[L3)
Ans. Official Answer NTA (2)
Sol. A: x+1]<2
—2<x+1<2
xe(3,1)
B x—1/>2

Xx—1 € (—o0,-2] U [2, ©)

X € (—o,-1] U [3, w0)

A-B=(,1)
B—-A=(-00,-3]U[3,0)=R—-(-3,3)
ANB=(3,-1]

AUB=P(-0, 1)U [3,0)=R—[1,3)

Question ID : 162
Quadratic Equation
2. Let a, b € R be such that the equation ax*> — 2bx + 15 = 0 has a repeated root a. If a and (3 are the roots

of the equation x> — 2bx + 21 =0, then o> + 3? is equal to :

AT a, b € R 39 UaR & f& AHHR07 ax® — 2bx + 15 = 0 &1 o YR1GT Jal (repeated root) o & | Ik
TR X —2bx +21 =0 A AAMP &, A o + B> RIR & :
(1)37 (2) 58 (3) 68 (4) 92
Ans. Official Answer NTA (2)
Sol.  ax’-2bx+15=a(x—a)’
x2=2bx +21 =(x—a) (x—PB)
IERNE

2

a a

20
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o+ p=2b,af =21

again, ao’—2ba+15=0
o?—2ba+21=0
(a-1Da*’-6=0

o+ p2=58

Question ID : 163

Complex Number

z
3. Let z, and z, be two complex numbers such that 7z =iz, and arg (_—1] = . Then :

Ans.

Sol.

HET ST A AT 2, JAT z, B Y Z, =iz, e arg(Z

3n

s
(1) arg z, =7 (2) arg z, b

Official Answer NTA (3)
z,=1Z2,=>2z,=-12,

z,=1z,

arg(z,)—arg(z,)=n

arg(z,)+arg(z,)=m
(z)

—arg(z,)+arg(z,) =
(1) — (1)

From

2arg(zl):g

T
(3)arg z, = 2

Z,

J=n§l?ﬁ:

R ()

(i)

3
(4)arg z, = —
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T
arg(zl)=z
Question ID : 164
Determinant
4. The system of equations
—kx +3y—-14z=125
—15x+4y—-kz=3
—4x +y+3z=4
is consistent for all k in the set :
FHIHRT T
—kx +3y—14z=25
—15x+4y—-kz=3
4x+y+3z=4
BT B, A9y ATk & forg
(HR (2) R— {-11, 13} 3) R— {13} (4) R— {11, 11}
Ans. Official Answer NTA (4)

Sol. —kx+3y-14z=25
—15x+4y—-kz=3
—4x+y+3z=4
After eleminating y
(k=12)x +23z=-13
x+(k+12)z=13
For no solution

a, b, ¢
S _i

a, b, ¢,
k-12 23 ¢—13
-1 k+12 13
k=11,-11
If system of equation is consistant
k=R - {-11, 11}
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Question ID : 165

Limits

1 1
5. lim(tan2 x((2 sin’ x +3sin x + 4)2 —(sin2 X+6sinx+ 2)2 D is equal to :

2

1 1
lim[tan2 x((ZSin2 x+3sinx+4)2 —(sin2 x+6sinx+2)2j] W 2
x>

M1 SART: ST %

Ans. Official Answer NTA (1)

Sol. )I(LH% tan2x(\/2sin2+3sinx+4—\/sin2x+6sinx+2)
2

lim tan® x
J2sin? x +3sin x +14 ++/sin® x + 6sin x + 2

(2sin2 x+3sinx+4)—(sin2 X + 6sin xx+2)J
xﬂg
. tan’ x.(sinx —1)(sinx - 2)
xag (3+3)

ling_—l.tan2 X(sin X — 1)
x5

put X Zg—h
lim_—lcotzh(cosh—l)
h—0 6

1 (1-cosh)

h>0 6 tan’h
I1-cosh
jim LUZC0sh) _1 1
506  h 62 12
Question ID : 166

Area Under Curve

6. The area of the region enclosed between the parabolas y* =2x — 1 and y* =4x — 3 is :

WA y2 =2x — 1 qAMy?> = 4x — 3 & 4/ iR &5 &1 &9 ©

1 1 2 3
3 @) ¢ 33 SO
Ans. Official Answer NTA (1)
Sol. P :y*=2x-1
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P :y'=4x-3
1_
1
A=2 J.(XP2 XPl)dy 0
0 —1—
P,
1 2 2 P
A:ZJ- y +3) [y +1 dy
o\ 4 2
A==
Question ID : 167
Binomial Theorem
7. The coefficient of x!! in the expression (5 + x)°® + x(5 + x)*° + x(5 + x)*** + ....... +x30 x>0, 1s :
oD (5 +x)P0+x(5 +x)* + x5+ X))+ + x50, x > 0 # x' @1 T ?
(1) 501C101 (5)399 Q) 501C101 (5)400 3) 501C100 (5)400 4) 500C101 (5)399
Ans. Official Answer NTA (1)
Sol.  (5+x)0+x(5+x)*+x¥(5+x)*+........ + x50
A 501
1_(5 j
_ (5 3 X)soo +X
X
1-
S+x
= l{(5 + x)501 - xsm}
5

1
101 — — 501 400
coff. at x'9 = 5 C, -3

— 501 399
C101 5
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Question ID : 168
Sequence & progression

8. The sum 14+2.343.3%+........ +10-3° isequal to:
ARTHA 1+2-3+3-3% 4. +10-3° R B :

2-32 410 .31 9.3 41
(1) 23 +10 @) 123 +1 3)5.3° 2 @)
4 4 2
Ans. Official Answer NTA (2)
Sol. S =14+23+332+........... +10.3°
3§ = 1.3+2324+ ... +9.3°+10.310
2S=1+3+3%2+........ +39-10.3'0

10
P i) R
3-1

_193° 41
4

S

Question ID : 169

3D Geometry

9. Let P be the plane passing through the intersection of the planes f(I + 33 - 1;) =5 and ?,(2i - 3 + 1;) =3
and the point (2, 1, —2). Let the position vectors of the points X and Y be i—2j+4k and 5i—j+2k

respectively. Then the points :

(1) X and X +Y are on the same side of P

(2) Y and Y — X are on the opposite side of P

(3) X and Y are on the opposite side of P

(4) X +Y and X —Y are on the same side of P

AT e f.(i+3}'—12)=5 e f.(zi—j+1”<):3 @ uRresed qor g (2, 1, —2) § SR o arel
e P& | AT el X den Y & Refe afeer wwer 1-2j+4k dom 5i—j+2k &1 1 g :

(DX TN X+YI9da P& T & IR &

Q) YTMY - X, GHad P& =1 ok &

() X TnY, THad P& f= el &

A X+YTMX-Y, F9deI P& T & IR &
Ans. Official Answer NTA (3)
Sol. P :x+3y-z-5=0
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P :2x-y+z-3=0

P:P +AP,=0
x+3y-z-5)+A2x-y+z-3)=0
Passes through (2, 1, -2)

=>Ai=1

P:3x+2y—-8=0

X=(1,-2,4)

Y=(5,-1,2)

Putting value in plane P
X=3-4-8<0
Y=15-2-8>0

X and Y are on the opposite side of P.

Question ID : 1610

Circle

10.

Ans.
Sol.

A circle touches both the y-axis and the line x + y = 0. Then the locus of its center is :

U g, y-31e Tl NI x +y = 0 FI &1 e SRl © | A 59D bs Pl [€9gU & :

(1) y=+/2x () x =2y () y* —x*=2xy (4) x* —y?=2xy
Official Answer NTA (4)

Let center of circle be (h, k)

circle touches y-axis = r = |h|

cricle also touches x +y =0

h+k
=z |=h
= h?-k*>=2hk

= x?—y*=2xy

Question ID : 1611

Tangent and normal

I1.

Water is being filled at the rate of 1 cm?/sec in a right circular conical vessel (vertex downwards) of
height 35 cm and diameter 14 cm. When the height of the water level is 10cm, the rate (in cm?/sec) at

which the wet conical surface area of the vessel increases is :
359 A T 14 9 I B U A9 g FaareR god, [t i A @t e 2 # 1 em¥/sec @t
SR U WRT ST RET 8 | 19 U $1 [a8 B Sdrs 10 I 8, 79 a0 @ Wil gU NdEreR o ahd
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@ gfg (@A H) B

OF @ g @) @ @ %

Ans. Official Answer NTA (3)

Sol.

ar 1
dt  Smr?
S=mrl =nrVr’ +h? = mrA/r® + 2512
S =/26mr>

ds \/— dr
— =/26Tt.2r—
dt g

1
5mr?

E:2\/%711.
dt

ds 2426

dt S5r

ds 26

a 5

(when h = 10cm, r = 2cm)
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Question ID : 1612

Definite Integration

2 cos’ nx

12. If b, :.[ : dx, ne N, then:
0 sinx
(1)b,-b,,b,~b,, b, —b, are in an A.P. with common difference — 2

1 1 1
(2) b,—b, b,—b, b, b, are in an A.P. with common difference 2

(3)b,~b,b,~b,,b,~b,areina G.P.

1 1 1
(4) b,—b, b,—b, b, b, are in an A.P. with common difference — 2

n 2
I b =J'ZCO,S nXdx, neN,& dr:
Todo ginx

(1)b,—b,b,—b, b, —b, T AP.H & 5T AR -2 &

) 1 , ! , ! T AP. ¥ 7, rdT |rdeiar 2 @
b,—b, b, —b, b, —b,

(3)b,~b,, b,~b,, b, —b, & G.P. § &

4) ! , 1 ) ! TH AP # g e ardeiar—2 2
b3_b2 b4_b3 bs_b4

Ans. Official Answer NTA (4)

cos’ nx —cos” (n—1)x

O 0 | 3

Sol. b —-b = - dx
sin x
j~ sin(2n —1)x sin(—x) q
= - X
° sin x
cos (2n — 1) X |2
L -1
-1
b,- b“—l - 2n—1
5 lb =-2n+1, A. P. with common difference “-2”.
n~ “n-1
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Question ID : 1613

Differential Equation

13.  Ify=y(x) is the solution of the differential equation 2x* ?— 2xy +3y” =0 such that y(e) = g , then
X

y(1) is equal to :

a2 y = y(x), s W 2 Y 2wy 3 =0, y(e) = o7 7w 2, y(1) s E
X

1 ! 2 2 3 3 4)3
(1) 3 @ 3 (33 ©
Ans. Official Answer NTA (2)
Sol. 2x° d—y—2xy+3y2 =0

dx

ldy 11 -3
yrdx y x 2%’

dz

1
—7Z=—
dx x 2x?
1
LE. = ejxdx
) -3
Solution z.x = jyx dx

—l.x :_—31nx—C
y 2

x_3
y 2

y(e)=

Inx+C

:>C:E
2

w| o

2 x
Y= 3'(lnx+1)

y(1)=3
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Question ID : 1614
Tangent and normal

14. If the angle made by the tangent at the point (x,, y,) on the curve x = 12 (t + sin t cos t),
. 7-c . .o, . . . TE .
y=12(1 +sint)’, 0 <t < =, with the positive x-axis is 7, then y, is equal to :
T
Il g x =12 (t+sintcost),y=12(1 +sint)’, 0 <t < 5 @ 1375 (x,, y,) TR W @ EAHD X-3He A

gmﬁwaﬂﬁﬁ,aﬁyow%‘:

(1) 6(3+242) ) 3(7+43) (3)27 (4) 48
Ans. Official Answer NTA (3)
dy
dy \dt) 12.2(1+sint).cost
Sol. dx_(dxj_12(1+sint.(—sint)+cost.cost)
dt

2(1+sint
_ (1+sin )COSt:tan(§)=x/§

2cos’t

= 1 +sint= /3 cost

3

1 . 1
—COoSt——.sInt=—
2 2 2

71: T
cos| t+— [=cos—
( 6) 3

—

T
6

2
Y, :12(1+smgj =27

Question ID : 1615

Trigonometric Ratio and Identities

15. The value of 2sin(12°) — sin(72°) is :
2sin(12°) — sin(72°) &1 719  :
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Ans.

Sol.

J5(1-+53) 1-5 J3(1-45) J3(1-45)
S S 2) —— 3G) ——= @ ———
4 8 2 4

Official Answer NTA (4)
sinl12° — (sin 72° — sin 12°)

= sinl2°—2 . cos 42° . sin 30°
= c0s78° — cos 42°

= 2sin60° sin(—18°)

= _\/§($J =£(1—\/§)

4

Question ID : 1616

Probability

16.

Ans.

Sol.

A biased die is marked with numbers 2, 4, 8, 16, 32, 32 on its faces and the probability of getting a face

with mark n is 1 . If the die is thrown thrice, then the probability, that the sum of the numbers obtained
n

1S 48, 1s :

waﬁmﬁwzﬁwqoiq‘\w{w§2,4,8,16,32,323#%%6%@@Tnzﬁmgﬁaﬁmﬁwl%‘l

n

39 U BT I R B IR Yhe B dTell ARl BT AT 48 B9 &Y YT © :

7 7 3 13
() o (2) Sm () Jo @) Sm
Official Answer NTA (4)
S=48

16, 16, 16 or 32, 8, 8

(i) (36 5

Question ID : 1617

Mathematical Reasoning

17.

The negation of the Boolean expression ((~ q) A p) = ((~ p) Vv q) is logically equivalent to :
1 @ ((~q)Ap)=((~p)va) & frem Fre % 3 e qaa: god 8

(Dp=9q 2)g=rp B)~r=9 4)~(q=p)
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Ans.

Sol.

Official Answer NTA (3)
~((~arp)=(~pva))
~qnrp)v(~pvaq))

~(~(

~((qv~p)v pvq))
~(~pvq)

~(

Question ID : 1618

Parabola

18.

Ans.

Sol.

If the line y =4 + kx, k > 0, is the tangent to the parabola y = x — x? at the point P and V is the vertex of

the parabola, then the slope of the line through P and V is :
I WAy =x — x> & g P R el a1 &7 @HfiaxoTy =4 + kx, k> 02 71 WRaay &1 MYV g, AP
TATV  BIHR S dTell X7 &) Jaorar €

(1) 2 () % 3) s 4) %
2 9 2 6

Official Answer NTA (3)
L:y=4+kx
P:y=x-x?
4+kx=x-x°
x>+ (k-1)x+4=0

D=0
k-1Y-16=0=k=-3,5(k>0)

k=5
XX +4x +4=0=>x=2

y=2-4=-2

P(2,-2)
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R

ITF

19.  Thevalueof tan'| —— <
sin (j

n-Z 9y & 3y - 2% 4 -3
M- @) 3 3 -5 OB
Ans. Official Answer NTA (2)
cos(4n—nj—1
Sol. tan”' 4
. T
sin—
4
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Question ID : 1620
Ellipse

2 2
20. The line y=x + 1 meets the ellipse XT + y? =1 at two points P and Q. Ifr is the radius of the circle with

PQ as diameter then (3r)? is equal to :

2

%@Ty=x+1,‘cﬁ€?gﬁ%+y?=l 1 a1 fa=gall P qen Q R ferdl 81 afe g, faer g« PQ €, &l

rearrg, A (3r)? RR B :

(1)20 (2) 12 (3) 11 (4)8
Ans. Official Answer NTA (1)
Sol. L:y=x+1

2 2

E: 4L
4 2
x*+2y’ =4

Quadratic in x
x> +2(x+1)Y2=4
32 +4x-2=0
Quadratic in y
(y-1)2+2y’=4
3y’ —2y-3=0
Eq. of circle
(Bx*+4x-2)+(3y*-2y-3)=0

2 5
X +y +=—x—-=y-==0
Y TRy
11 5 420
r= |-+--= ==
99 3 3

(3ry =20
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SECTION - B

Question ID : 1621

Matrices

21.

Ans.

Sol.

2 =2 -1 2
Let A= (1 J and B= ( { 2] . Then the number of elements in the

set{(n,m):n,m e {1, 2, ....,10} and nA" + mB™ =1} is

m:nAz(z 2
| -1 | o BT g {(n,m)in,m e {12, ...
¥ sraudl @ Hedr §

Official Answer NTA (1)

Here A>=A and B>=B

= A"=Aand B*=B

2 =2 -1 2 1 0
n +m =
1 -1 -1 2 0 1
2n—-m=1
2n+2m=0
=>n=1&m=1
n-m=0

-n+2m=1

(n,m)=(1,1)

Question ID : 1622

Continuity & Differentiability

22.

Ans.

Sol.

2x-3, x<0
2x+3, x>0’
interval (—1, 1), the number of points where fog is discontinuous is equal to
2x-3, x<0
2x+3, x20

Let f(x) =[2x*+ 1] and g(X) = { where [t] is the greatest integer < t. Then, in the open

AT f(x) = [2x2 + 1] oI g(x)z{ g, STal [t] 7ee¥ quiie <t @ | ar faga sfdwre (-1, 1) 3§ 59

figafl, Sief fog e¥iaa 8, & ¥& ©
Official Answer NTA (62)
fix)=[2x*] + 1

f(e(x))=[2¢° (1)]+1
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[2(2x-3)" |+1 , xe(-10)

2(2x+3)" [+1 , x€[0,1)
[ [

(1) x € (-1,0)
2x € (-2,0)
2x -3 e (-5,-3)
(2x —3)* € (9, 25)
2(2x —3)* € (18, 50)
f(g(x)) is DC when
2(2x —3)* € {19, 20, .......... 49}
Total = 31
(11) x € [0, 1)
2x € [0, 2)
2x+3 €[3,5)
(2x +3)* €[9,25)
2(2x —3)* € [18, 50)
f(g(x)) is DC when
2(2x +3)* € {19, 20, .......... 49}
Total = 31

Total point of discontinuity =31 + 31 =62

Question ID : 1623

Definite Integration

23.

Ans.

Sol.

b
1
The value of b > 3 for which 12x j

b

49

b>3 &1 98 M, foaa forg 12><J'(X2_1)1(Xz _4)dx:10ge (4—()) g, 8

3

Official Answer NTA (6)
49

12 & _1)1(X2 3 dx = ln(4—0]

dx =log, (ﬁj , 1s equal to
i —
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12, "(—_1. 1,1 1 jmm(ﬁj

303 x*-1 3 x° -4 40
- b
—4.lln(x_lj+4.lln(x_2j :ln(ﬁj
2 x+1 4 Xx+2) |, 40

2 b

x—2 (x+1 49
In . =Iln| —

x+2 \x—1 . 5
2

—In {14} =In (ﬁj

5 40

Question ID : 1624

Binomial Theorem

24.

Ans.

Sol.

10
Ifthe sum of the co-efficients of all the positive even power of x in the binomial expansion of (2){3 + ij
X

is 5'%—pB-3°, then f is equal to

X

10
afe (2;8 +ij % fgue gaR # x &1 W gD | ©Idl b ODT BT ANTHS 50 —B.3° 8, I f IR

CH
Official Answer NTA (83)

3 r

T — IOC 2 3\10-r | —
r+1 r( X ) (X)

Tr+1 — 10(:r 2107r . 3r X3074r
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for positive even powers
r+8,9,10
Sum of coeff. = (2 + 3)!0 = 510
Sum of coeff. of positive even powers
= Total — (sum forr =28, 9, 10)

=510 (10C, 22, 3%+ 1°C, 2.3° + 1°C, 310

=510_83.37
So, B =83

Question ID : 1625

Statistics

25.

Ans.

Sol.

If the mean deviation about the mean of the number 1, 2, 3,

is equal to

, n where n is odd, is

5(n+1)

Jfe Fwmen 1,2, 3, ... n, ST n A" §, &7 9167 & A1ueT |qey faee ———

Official Answer NTA (21)
I+2+3+....... +n _n+l

X =
n 2
D% = X[ = [I=X[+ 2%+t HTH—§+ ..... +|n—X|
=2-{|1—i|+|2—§|+ ...... + n—_l—i}

_(n-1).(n+1) (n-1).(n+1)

2 4

__n’—1
2% —%|= 4

n

, then n

g, dIn a_IeR ®
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Z|Xi—i| _ n2—1=5n+5

n

4n n

= n?—20n-21=0
m+1)(n-21)=0

n=21

Question ID : 1626

Vectors

26. Let b=i+j+Ak,AeR . If 3 is a vector such that axb=131—j—4k and a.b+21=0, then
(B—ﬁ).(ﬁ—})+(5+5).(f—ﬁ) is equal to

AT b=i+j+Ak,AeR &1 af ta wlRw @ & U axb=13i—j—4k T d.b+21=0 &, 4,
(5—5).(12—})+(B+5).(f—12) RR &
Ans. Official Answer NTA (14)

Sol. Let a=xi+yj+zk

b=1+j+Ak

a.b=x+y+iz=-21

i

axb=|x
1

—_—

k
z

A

= (\y—2)i-OxX — 2)j+ (x — y)k = 13i —j — 4k

Ay—z=13 =3

xy_z_l x==2
= X—Z—4 y:2

XY= z==7
d=-2i+2j-7k
5:1+j+3k

(b.3).(k=j)+(b+a).(i-Kk) = (10+1)+(~1+4)
=14

Question ID : 1627
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P&C

27.

Ans.

Sol.

The total number of three-digit numbers, with one digit repeated two times, is
Official Answer NTA (243)
without zero + with zero (100 or 110)

31
='C,7C. 2+ G {1+2)

=243

Question ID : 1628

Maxima & Minima

28.

Ans.

Sol.

Let f(x) =|(x = 1) (x?—2x—3)|+x—3,x € R. If m and M are respectively the number of points of local
minimum and local maximum of f in the interval (0, 4), then m + M is equal to
AFTE(x) =|(x — 1) (x> —2x - 3)|+x -3, x € RT | Al 3[R0 (0, 4) H f o AT =19 qA1 A1 I=aad

fa=gail @1 W= HHE m+ M€, Am + M SRR
Official Answer NTA (3)
f(x)=|x-1)x-3)x+1)+x-3)

x* —3x? s Xe(O,l)
f(x): —x’+3x* +2x-6 , xe(l,3)
x’—3x* , XE€ (3,4)
3x* - 6% , XE(O,])
f'(x): 3x°+6x+2 xe(l,3)
3x* —6x , XE€ (3,4)
f'(x) ¢——++—++—>

| | |

T T 1

0 11+F34
3

local minima at x =1, 3

5
local maxima at X =1+ \/;

m=2 M=1
m+M=3

Question ID : 1629

Hyperbola
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2 2

5
29.  Let the eccentricity of the hyperbola x_2_§ =1 be 1 If the equation of the normal at the point
a

8 12 . .
(ﬁ,?j on the hyperbola is 8/5x + By =A, then A — B is equal to

2 2 5
WW%—ZT:laﬁWZ%IHﬁaﬁwqduiﬁﬁg (%%]WWWWW

8/5x +Py=A B, A A — P R ?
Ans. Official Answer NTA (85)

Sol. H: ‘z;—%;:l
2 2
e2:1+b_—§ b_zi

=—=
a’ 16 a’ 16
eq. of normal at (x,, y,)
@, by

+—==a’+b’
X Y

b2

2 2
1+a—y=1+—2
XY a
) O]
x, loy, 16
L AN 89 TR
8 612 16
J5 5
8/5x +15y =100
B=15, y=100
y—P=85

Question ID : 1630
3D Geometry
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30.

Ans.

Sol.

1 1
Let /, be the line in xy-plane with x and y intercepts - and m respectively and /, be the line in

8
1 1
zx-plane with x and z intercepts 3 and _ﬁ respectively. If d is the shortest distance between the

line /, and , then d is equal to
. 1 1 .
T NG [, Xy-¥el § 8 T $90 x T y 35 3 sﬁ?m & TAT T [, zx-A¥aTel § & AT $94D X Tl

z JAEE HH: —é ﬁ?—% & | afe @l [, qen ) & §e gad g d 8, i d? aRIeR ®

Official Answer NTA (51)

llz?+ =landz=0
8

>

4

1

X ——

I 8:y_0:Z_0,A=(l,0,0j,ﬁ=\/§i—2j
N 0 8

~
o0
<
|
(aw]

_ -1
% Z4O,B= (g,o,oj, G =3V3i+4k

N
(V%)
ey
|
e}

pxd=-2(4i+22j-3\3)

_|AB(5xq)
REE
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