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SECTION - A
Question ID : 131

Inverse Trigonometric Function

1. Let xxy = x> + y* and (x*1)*1 = x*(1*1). Then a value of 2sin™ (#j is
X +X +2
4 2
AT xxy = X2 + 2 T (x#1)*1 = x*(1%1) €| @ 2sin”’ £X4+—X2_2j P TP T ©
X +X +2
T T T s
5 @) 3 (33 @
Ans. Official Answer NTA (2)
Sol.  given X*y=x>+y
Now
x*x1D)xl=x*(1x*1)
Using the given condition
X2+ 1) *x1=xx*(12+ 19
X2+ 1)*x1=x*(2)
(xX*+1)P2+1)=x>+8
x*+2x2+2=x*+8
x*+x2-6=0
x2+3)(x2=2)=0
x2=2 is possible answer
Now
2sin” (—X: +Xj _2j
X +Xx 42
2sin™ (ij:£
8) 3
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Question ID : 132

Quadratic Equation

2. The sum of all the real roots of the equation (e** — 4)(6e** — 5e*+ 1) =01s :
THIHT (e2* — 4)(6e> — Se* + 1) = 0 & Tl IRafdd HAl &1 AT 2
(1) log 3 (2) —log 3 (3) log,6 (4) —log 6
Ans. Official Answer NTA (2)
Sol.  (e*—4)(6e*—-5e+1)=0
e*—-4=0 6e>*—5¢x+1=0
2X — 4 X — l
e = =7
eZX — 4 eX = l
3
Now if we consider
roots as X , X,, X, then
o _ 1
2
o 1
€7 =—
3
e’ =4
take logrithm on base ‘e’ and add
b 1 1) 1
X, +X,+x,= /n 5 +/n 3 +5€n(4)
11
X, + X, + X, = /n 532)
_ 1
X, tX,+X,= /n E
=—[n3
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Question ID : 133
Straight Line
3. Let the system of linear equations
xtytoz=2
3x+ty+tz=4
x+2z=1
have a unique solution (xx, y*, z). If (o, x*), (y*, o) and (x*, — y*) are collinear points, then the sum of

absolute values of all possible values of a is :

74T RIS FHIHRT b
xtytoz=2
3x+ty+tz=4
x+2z=1
BT DA TH BA (X*, y*, Z#) B | T (1, X*), (y*, o) TAT (X*, — y*) T¥E &, 8 Al o ® I G9a A1 & FRue
Al BT IR T
(1)4 (2)3 (3)2 41
Ans. Official Answer NTA (3)
Sol. =—(aut+3)
Dx=-(3+aw)
Dy =—(a+3)
Dz=0
for unique solutions o #— 3
Now
xx =1
yik =1
zx =0

Now points are collinear

1 o
1 1 a|=0
1 1 -1
I(-1-o) —a (-1-a) + 1 (1-1) =0
-1+a*=0

a’=1
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a==1

sum of absolute values=1+1=2

Question ID : 134
Sequence and progression
4. Letx, y > 0. If x* y* = 2'5, then the least values of 3x + 2y is :
AATX, y> 038 | IR X} y2 =25, AI3x + 2y BT A9 94 2 :
(1) 30 (2) 32 (3) 36 (4) 40
Ans. Official Answer NTA (4)

Sol. x’y*=2P
Let consider numbers X, X, X, y, y and apply AM & GM

1
X+X+)5(+y+y (X y)
3x+2y25(215);

3x +2y > 40
Then least value of 3x + 2y is 40.

Question ID : 135
Continuity & Differentiability

sin(x — )
] , xe(-2,-1)
5. Letf(x)= max{z B, K<t
, otherwise

Where [t] denotes greatest integer < t. If m is the number of points where f is not continuous and n is
the number of points where f is not differentiable, then the ordered pair (m, n) is :
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s1n(x )
— [x] , xe(-2,-1)
# £ (x ) = max{ 2x 3|:|X|:|} x| <1
, otherwise

STEl [t] He<M QUi < t & | Ife m =gl @1 Ww=n €, oTef f |aq 781 &, 997 n S fd=g3il & |wn €, ofaf
f @ T8l &, Al Hfd g7 (m, n) B :

(1) @3,3) (2) 2,4 (3)(2,3) 43,4
Ans. Official Answer NTA (3)

m X € (—2,—1)

x}
Sol.  f(x)=|max(2x,3[[x]]) : -l<x<I
1 :  otherwise

Let consider y = max(2x,, 3[|x[]) : =1, x <1

0 : —-l1<x<0

2x : 0<x«l

Now doubtful points for continuity and differentiability are x =0, 1, —1
Now continuity at x = 0

RHL =0

f(0)=0

LHL=0

Now RHD =2

LHD=0

y = max(2x, 0) = {

Continuity at x = 1
LHL=2
RHL=1
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(=1
Continuity at x =—1
RHL=0
sin(1-h)
HL= ——*=sinl
I-h
f-1)=1

hence it is clear function is not continuous at X = 1, — 1 and not differentiable at x = 1, -1, 0

m=2
n=3
2,3)

Question ID : 136
Definite Integration

/2
6. The value of the integral J/z (1 e )(sin(’ roos’ x) is equal to :
HHATDB A T dx BT A IRIR &
7n/2(1+e")(sin6x+cosﬁx) '
(1) 2r )0 () O
Ans. Official Answer NTA (3)
: dx
Sol I_J;(1+e")(sin6x+cosﬁx) D
2
b b
using If(x)dx = Jf(a+b—x)dx
2 dx
= J; (1+e”‘ )(sin(’ X + cos’ x)
2
[ j|21- e*dx
i (e" + 1)(sin6 X + cos’ x) —Q2)
2
by (1) +(2)
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T
i dx
21=j—, _ _
sin” X +cos” x
B
il
i d
X
2A=2f e
OSIII X+CO0S X

dx

1—3sin® x cos® x

P
I
o‘—.w\g

dx

—
Il
oct— 3

l—ésin2 2x
4

4dx

I: A A
4—-3sin” 2x

S0 a

a £ (x)dx =2[ £ (dx) I f(2a—x) = f(x)

I_2J'ﬁ/4 4.dx
0 4-3sin’2x

- ZInM 4sec’ 2x.dx
0 4sec’2x —3tan’ 2x

2
[ 21 /44 sec 2;(.dx
0 4+tan” 2x
Put tan2x =t
2sec’ 2x.dx = dt

o dt
I:4I0 4+t

I=4><l tan_11
2 2,

[=2 [tan‘1 oo —tan”' 0]

4z

=T
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Question ID : 137

Definite Integration

2

2 2
n n

+....t

7. rlliE‘{(nz—i—l)(11—|-1)+(n2+4)(n+2) (n2+n2)(n+n) is equal to :

2

2 2
n n

lim

IH°°((n2 +1)(n+1) -i_(n2 +4)(n+2)+m+ (n2 +n2)(n+n) IR & -

Tt 1 n 1 n 1 T
= —+—log_ 2 ———log 2 ~+log 2
(1) 8 + 4 loge 2’ (2) 4 8 ge (3) 4 8 ge (4) 8 ge

Ans. Official Answer NTA (1)

2

)(n+r)

n
Sol. Tr= (nz P

1 A Bx+C

(l+x2)(1+x) - 1+X+ 1+x*

1=A(1+x*)+Bx+C)(1+x)

Compare

A= 1

g1
2’ 2 2

C==
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f2xdx 1p dx
I RS e
1+x 4 I+x° 2¢1+x

= %En(l + x)]; —%fn(l—i— x? )T +%[tan_' X];

0

Lo L
2 T 4 8

L
8 4

Question ID : 138
Differential Equation

8.

A particle is moving in the xy-plane along a curve C passing through the point (3, 3). The tangent to the

curve C at the point P meets the x-axis at Q. If the y-axis bisects the segment PQ, then C is a parabola

with :

(1) length fo latus rectum 3 (2) length of latus rectum 6
4 3

(3) focus (E’Oj (4) focus (O,Zj

xy-a9dd H§ HU1, {45 (3, 3) W BIFR S dTel U asp C & 3fgfael 9l I87 & | 797 a6 C & fodg P uR Wl
T, x-318 DI fdg Q W fyerdhl 2 | I Yargvs PQ &l y-3ieT FHfgHIioTd &ear 2, a1 C U WRaald & fora:

(1) Tifaeia Sfrar & Tg 3 & (2) TifAeig Sfrar & TS 6 7
(3) AT G,oj g (4) ATy (o,ﬂ g
Ans. Official Answer NTA (1)
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0,y—x
Y dx

Sol. /A [ ﬂ)
/Q

tangent at ‘P’

A(—yj—;+x,0],Q(x— Y OJ,P(X,y)

dy/dx’
Since A is mid point of segment PQ
X— dx + X
y dy
1+1

J' 2d_y = J' &
y X
2 Iny = Inx + Inc
2[ny = Incx
y* =cx
Curve passing through (3, 3) then
9=3c
c=3
y?=3x
Length of latus rectum is 3.

Question ID : 139

Maxima and Minima

2 2

y

0. Let the maximum area of the triangle that can be inscribed in the ellipse —-+ vy =1,a>2, having one
a

of its vertices at one end of the major axis of the ellipse and one of its sides parallel to the y-axis, be

6+/3 - Then the eccentricity of the ellipse is :

Wﬁﬁw%+%:l,a>2$aﬁﬁﬁﬂm,mwzﬁééﬁwzﬁéﬁaaa%Qa?ﬁ-l%q‘\!%‘aw
a
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RIS TP 4ol y-3feT & FAICR &, BT IAGTH 85hel 6+/3 2| a1 EgT B Shesell 2 :
NG

V3 1 RE 3
ORs @5 O Ob~

Ans. Official Answer NTA (1)

(acosa,2sina) |(0,2)

Sol. \\< j (2 0)

(acos a,—2 sin a) (0,2)

1 .
Are of triangle = ) ‘4 sino.(a—acos OL)‘

1 :
=3 ‘4a sino (1—cos oc)‘
Let consider f(a) = sin o (1 — cos o)

Minimum value of f(c) will be at ¢ = ?n

33
f A
( )max 4
1|, 33
maximum area of A= ) 4aT =63
2
e=, fl —:—2 a=4
e=, /l—i
16
_ L V3
4 2
Question ID : 1310
Straight Line
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10. Let the area of the triangle with vertices A(1, a), B(a, 0) and C(0, o) be 4 sq. units. If the points (o, —at),

(-, o) and (o2, B) are collinear, then B is equal to :
AT 2 A(1, ), B(a, 0) @ C(0, o) & B[t &1 &5thel 4 a7 @18 21 I a5 (o, —a), (—ot, o) T
(o, B) W &, 7 p ¥ B
(1) 64 (2)-8 (3)-64 (4)512
Ans. Official Answer NTA (3)

| 1 1 o
Sol.  Area of triangle 9 Lo 0)=4
1 0 «

oa==+38
Now given points are collinear then

o -o 1

-o o 1[=0

a’ B 1
If put a = + 8 or a = — 8 in above determinant we get
p=-64

Question ID : 1311
Monotoncity
11. The number of distinct real roots of the equation X’ —7x —2 =01s:

BT X7~ 7x — 2 = 0% I~ arafas qai o d@ 7

ON 2)7 3)1 43

Ans. Official Answer NTA (4)
Sol. x"-7x-2=0
Consider
f(x)=x"-7x-2
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f'(x)=7x"-7
x)=7(x"-1)

(x*=1)(x* +x* +1)

=7(x+1)(x-1)(x* +x* +1)

If we scatch graph of f(x)

./
[N

Clearly number of solutions are 3

Question ID : 1312
Probability

12. A random variable X has the following probability distribution :

x [ofl1]2]3]4
P(X)| k | 2k | 4k | 6k | 8k

The value of P(1 <X <4 | X <2)is equal to:
U I5feed ok X &1 UIRiedr ded A @ :

x [ofl1|2]3]4
PX) | k | 2k] 4Kk | 6k | sk

P(1<X<4|X<2)® A IR T :

4 2 3 4
1= @) 3 )7 @3
Ans. Official Answer NTA (1)
Sol. Letl<x<4=A
x<2=B
P(éj: P(ANB)
Now B P(B)
4k
T k+2k+4k
4k
"7k
4
7
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Question ID : 1313
Trigonometric Equation

13. The number of solutions of the equation cos (x + gj cos (g— xj = icos2 2X, X € [—37t, 3TE] is:

FHI cos(x+§jcos(§—xj:%cos2 2x, x €[-3n,3n] & gell B W B

(1) 8 2)5 (3)6 4)7
Question ID : 1313
Ans. Official Answer NTA (4)

cos (E+ XJ cos (E— X) = lcos2 2x
Sol. 3 3 4
. 1
cos? L _gin? x = —cos? 2x
3 4

1

——sin’x :l(l—2sin2 x)2

(1—4sin2 X)=(1—2sin2 x)2
sin* x =t

(1—4t)=(1-2ty

1 -4t=4—4t+ 1

t2=0

sin’x =0

x=-3m,-2n, -7, 0, , 2m, 3%

hence total number of solution are 7

Question ID : 1314
3D Geometry

X—lzy—2:z—3 and X—2=y—4:z—5 .

n is —, then the
3 A 1 4 5 3

14. If the shortest distance between the line

sum of all possible values of A is :

e X1 _¥=2_ 23 . x=2_y-4_z-5 . L s dns i <
afy : 5 = 7 3 Wiﬁﬁgak“wa

HT ANTHS B :
(1) 16 2)6 3)12 (4)15
Ans. Official Answer NTA (1)
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Sol.

p=2i+3j+Ak
q=1+4j+5k

—_—

AB=1+2j+2k

minimum distance

AB(f)xEl) :L
pxq NG
AB (f)xq)‘ _L
[pxd| 3

A 2.3)

B(2,4,5)

[pxd|=[i(15-41)—j(10-2)+k(5)|

= 17\%* - 140A + 350
Now

5-2\

A—16L+55=0
Sum of roots = 16

Question ID : 1315

3D Geometry

J1702 —1401+350 3

15. Let the points on the plane P be equidistant from the points (4, 2, 1) and (2, -2, 3). Then the acute angle
between the plane P and the plane 2x +y+3z=11is:
A FHdd P& fag, famgeii (4, 2, 1) @ (2, 2, 3) & R W R 2| Al §HAd P T FHdA
2X+y+3z=1% 9 AP 7 :
(1)< @ 7 (35 @
6 4 3 12
Ans. Official Answer NTA (3)
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Sol. P : =
(-4,21) M (2,-2,3)

M (-1, 0, 2) is point on plane
Normal PQ =f = 6i— 4]+ 2k
equation of required plane
rn=an
(xi+yj+z12).(6i—4j+212) = —6+4
6x —4y+2z+2=0
angle between two plane

| 12-4+6 |
cosO =

V36 +16+4x/4+1+9)|

14
_‘\/%x\/ﬁ‘
0= L
COS —2

e

0=
3

Question ID : 1316

Vectors

16. Let 4 and b be two unit vectors such that ‘(§+B)+2(éxf))‘ =2.1f 0 € (0, n) is the angle between
4 and b, then among the statements :
(S1) : 2‘ﬁx5‘ =‘é—5‘
(S2) : The projection of a on (€1+B) is %

(1) only (S1) is true (2) only (S2) is true
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Ans.

Sol.

(3) Both (S1) and (S2) are true (4) Both (S1) and (S2) are false
AT ST TS AR 4 7T b B g (a+6)+2(axﬁ)‘:2 ¥ af a4 qr b @ 9 BT PO e (0, 1) 2,
g, A B

S1): 2‘éx5‘:‘é—f3‘

(S2): 4 ao—r(é+13) q—\fq&%q%%‘

(1) ®aa (S1) ¥ 8 (2) Baa (S2) T B
(3) (S1) T (S2) Tl W & (4) (S1) @ (S2) < 3T &
Official Answer NTA (3)

‘(é+f))+2(éx6)‘=2

(é+fo)2 +4(é+6)2+4(§+5)(§x5)=4
1+14+2cosO+4sin’ 0 =4

1+c0s9+2(1—c0s2 6):2

-1
cosO = 7 is correct in 0 € (0, m)

g=2m
3
(S1) 2‘éxf) —|a-b
2x£: 1+1+2><l
2 2
V=3
which is correct
a(a+b)
(82) ‘é+l§ 2
1
- N
1 2
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which is also correct

Question ID : 1317
Methods of Differentiation

17. If y=tan (secx3 —tanxS),E<x3 <3—n, then :
2 2
afe yztan_l(secx3 —tanx3),g<x3 <3§,%, ar:

3n
(1) xy"+2y'=0 (2) Xz}’"_6y+7:0

(3) Xzy"_6y+37520 (4) qu_4y|=0
Ans. Official Answer NTA (2)

_1 1 sinx’
Sol y =tan 3 3
’ COSX~ COSX

[1-sinx’
y=tan | ———
COSX

l—cos(n—)ﬁj

| 2

sin(n—x3j
2

' -3 2

=—x
7T
y'=-3x

Consider option (A) xy”’ +2y =0
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x(—3x) + 2(—%){2] =0
which is wrong

3n
(B) Xy'-6y+2:=0

3

x’ (—3x)—6(£—x—}+3—n:0
4 2 2

which is correct option

Question ID : 1318
Mathematical Reasoning

18. Consider the following statements :
A : Rishi is a judge.
B : Rishi is honest.
C : Rishi is not arrogant.
The negation of the statement “if Rishi is a judge and he is not arrogant, then he is honest” is :
71 Tt &1 faar PR
A : RE 1@ e ®
B : Rl $9MeR @
C : Rt a=<r =&F 2
ST “Ife Rl gep AR € o g8 uHS! TEl ©, <l g8 SHMGR &7 BT e 8
(1) Bo>(AvC) 2) (~B)A(AAC)
3) B—>((~A)v(~0)) (4) B> (AAC)
Ans. Official Answer NTA (2)

Sol.  given statement is

(AAC)—>B we know
~(AAC)vB p—>q=~pVvq
negative of above

(AAC)A~B

~BAAAC)

Question ID : 1319
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Differential Equation

19.

Ans.

Sol.

2

X
The slope of normal at any point (x, y), x >0, y> 0 on the curve y = y(x) is given by m .Ifthe

curve passes through the point (1, 1), then e.y(e) is equal to :
2

T y = y(x) B B R (x, y), x > 0, y > 0 W afieia 1 AT —— 55— g @ 7 ¥ 9 7w

y=XYy
g% a5 (1, 1) | 8I9R a1 8, dle.y(e) IR 2
. 1—tan (1) ) | 01 . 1+ tan (1)
M 1+ tan (1) (2) tan(1) 3) 4) 1-tan (1)
Official Answer NTA (4)
_dx: x’

d_y xy—x’y* -1

ﬂ__ xy—x2y2—1
dx 2

X

g_(xzyz—xy%rlJ
dx x’
Xy =V

dy dv

+x—L=—0
TR dx
dy 1

_(d_v_ j
dx x\dx y

(ﬂ_ j_vz—v+1
dx y X

dv v _VZ—V-‘r-l

dx x X

xd—V=V2+1
dx

J- dv d_x
v +1 X

tan'(v)=/nx + ¢
tan"'(xy) = Inx + ¢
passing through (1, 1)
tan'1=0+c¢

tan”!(xy) = Inx + tan"'(1)
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Xy = tan(/nx + tan"'(1))

= l tan (fnx + Ej
Y 4

X

y(e):ltan(ugj

€

1+tanl
e.y(e)z 1-tanl

Question ID : 1320
Monotonocity

20.  Let A* be the largest value of A for which the function f (x) = 4Ax’ — 36Ax> + 36x + 48 is increasing for

all x € R. Then £, (1) +f (1) is equal to :
HET ¥ BT Siferpad 7, forre ol wer f (x) = 4hx> — 36Ax> + 36x + 48 Wi x € R & forg aefam g,
AR At (1) +f.(-1) SRR 8

(1) 36
Ans.
Sol.

f, (x)=12(Ax* = 62x +3)

(2) 48
Official Answer NTA (4)
f (x) = 4Ax® — 36dx> + 36x + 48

f, (x)= 12Ax* = 72Ax + 36

(3) 64 4) 72

since function is increasing

A>0

—()

A<0
3602 121 <0 —(2)

ke(O,l}
3

by (1) and (2)

3

f, (X)zix3—12x2+36x+48
3
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f, (1)=§—12+36+48

3

f, (—1):%4—12—36+48

3

£, (1)+f, (-1)=72

3 3

SECTION - B
Question ID:1321

Complex number

21.  LetS={zeC:z-3|<1and z(4+3i)+z(4—3i) <24} . If o. + if is the point in S which is closest to 4i,
then 25 (o + B) is equal to
AMT S={zeC:|z-3[<1 T z(4+3i)+Z(4-31)<24} 2| T SH 4 & Mobecaq o5 o +if &,
25 (oL + P) SRR &

Ans. Official Answer NTA (80)

Sol.  here lz—-3|<1

x-3)’+y <1
and

z(4+3i)+7(4-3i)<24

4x -3y<12

tan 0= 2 Q(

3 (3,0

here we need point P

P(3 —cos 0, sin 0) A4

o(s-2.)

55
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16
oc+[3—?
25(a+B) =80

Question ID:1322
Matrices

-1 a
22.  LetS :{( 0 bj;a,b el 2,3,---100}} and let T = {A € S: A"™D =1} Then the number of elements

. 100 .
mmn Tn 1S

n=l

-1 . 100 . ) .
AT S ={[ 0 Ej;a,be{l,2,3,...100}} TIT, = {Ae SIACD =T} F| ar 0 T H 3agdl &1 q=1 &

Ans. Official Answer NTA (100)
A -1 a
Sol. o b

) 1 —-a+ab
A= 5
0 b

ifb=1

o (1o
o 1

anda e {1,2,3, ....... 100}
here n(n + 1) is always even
thenT, T,, T, .....T are all I for

100

b =1 and each value of a ﬂTn =100

n=1

Question ID:1323
P& C

23. The number of 7-digit numbers which are multiples of 11 and formed using all the digits 1, 2, 3,4, 5, 7
and 9 is

|/ DI 1,2,3,4,5, 7709 D WINT ¥ I94 dTell 7-3(@B G, ST 11 @ o & B G &

Ans. Official Answer NTA (576)
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Sol.  Divisible rule of 11

sum of digits sum of digitsat
atoddplace | should be divisible by 11.

Given digits are 1,2, 3,4, 5,7, 9 (sum = 31)
our number will be of type a,
Now (a, +a,+a,+a)—(a,+a,+a)=0,11,-11, 22, 22 (not possible)
Case—1I:(a, ta,+a ,+ta)—(a,ta, +a)=0

Case—1I:

(1)

(ii)

(iii)

even plance

al+a3+a5+a7=32+a4+a6

which is not possible

(al+a3+a5+a7)—(a2+a4+a6)=11

(a,ta,*ta +a)=11+
31 -x=11+x

2x =20

x=10

a2+a4+aé= 10
(1,4, 5) no. of ways = |3
a1+a2+a5+a7=21
(2,3,7,9) no. of ways = |4
Total = |4 x|3

=144
a2+a4+aé= 10
(1,2, 7) no. of ways = |3
al+a3+a5+a7=21
(3,4, 5,9) no. of ways = |4
Total no. of ways = |4x|3

=144

a2+a4+aé= 10
(2,3, 5) no. of ways = |3
a1+a3+a5+a7=21
(1,4,7,9) no. of ways = |4
Total no. of ways = |4x|3

a,a,a,a.a.4a,

a,+a,+ag
| —

X
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=144
Case—1Il:(a, +a,ta,+ta)—(a,+a, +a)=-I1
_ a,+a,+a
(a,ta,*ta +ta)=-11+722"%"%

X

31—-x=—-11+x
2x =42
x =21
a,t+a,+a =21
(5,7, 9) no. of ways = |3
a, ta, +a, +a =10
(1,2, 3, 4) no. of ways = |4

Total = |ﬁ><@=144
Final answer =144 + 144 + 144 + 144
=576

Question ID:1324
Sequence and progression

24. The sum of all the elements of the set {OL IS {l, 2 A 100} : HCF(oc, 24) = l} 18

T {0 e{l,2,.....100} : HCF(0,24) =12} & &t szl o1 amwe 2

Ans. Official Answer NTA (1633)
Sol. fromset a € {1, 2, .....100} numbers which are divisible by ‘2’ or ‘3’ cannot have HCF ‘1’ with 24
number divisible by 2 = {2, 4, 6...... 100} = 50 numbers.

sum = 5—2()(2+100)=50><51

numbers divisible by 3 = {3, 6, ....... 99} =33 numbers
sum :§(3+99) = 33x51

numbers divisible by 6 = {6, 12, ....... 96} = 16 numbers

16
sum = —(6+96) = 16 x 51

sum of all number=1+2+ ....... + 100 =50 x 101

hence sum of number divisible by ‘2° or ‘3°

can be given as =50 x 51 +33 x 51 — 16 x 51
=67 x 51

sum of required numbers = 50 x 101 — 67 x 51
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=1633

Question ID:1325
Binomial Theorem

25.  The remainder on dividing 1 +3 + 32 +3% + ......... + 322 by 50 is

1+3+32433+ ... + 32020 1 50 | AT PR WR ATHS
Ans. Official Answer NTA (4)

1
14+3+3%+...... 432 =—| 322 _
Sol. 2[ ]

:1[100k+10110—1—1]
2

=50k + 5055 -1
=50k + 5054
=50k + 5050 + 4
= 50k, + 4
hence remainderis =4

Question ID:1326

Area Under Curve

26.  The area (in sq. units) of the region enclosed between the parabola y>= 2x and the line x + y =4 is

TR y> = 2X TAT XTI X + y =4 A R &5 &1 &5t (a1 sheal #) 8
Ans. Official Answer NTA (18)
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2,2

Sol.
(8,-4)

2

Required area = j (x line —x parabola)dy

4

2( y2
= 4—y——]dy
[145

2

2 3
—gy-L Y
2 6|,

= 18 square units

Question ID:1327
Circle

27.  Letcircle C: (x —h)* + (y — k)* =12, k > 0, touch the x-axis at (1,0). If the line x + y = 0 intersects the
circle C at P and Q such that the length of the chord PQ is 2, then the value of h + k + r is equal to

AMT U g7 C: (x —h)? + (y— k)P =12, k> 0, x-318 &1 (1,0) R = &Rl 2| Ife @ x +y=09d C Bl
favgaii P 9o Q WR dredl! § def Siar PQ & g 2 8, Wh + k + 1 &7 719 &R &
Ans. Official Answer NTA (7)

x+ty=0

Sol.

\a.0
By concept of family of circle equation of circle
(x-17+(y-07+Ay-0)=0
intercept on this circle by
x +y=01is 2 then

yNie —p2 =2
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we get AL =—06,2
A =—6 according to given condation
Now circle

(x-17+y -6y=0
x=1yY+(y-37=9
h=1

k=3

r=3

h+k+r=7

Question ID:1328
Probability

28.

Ans.

Sol.

In an examination, there are 10 true-false type questions. Out of 10, a student can guess the answer of 4

questions correctly with probability 3/4 and the remaining 6 questions correctly with probability 1/4. If

the probability that the student guesses the answeres of exactly 8 questions correctly out of 10 is 410

then k is equal to
TP TRIE H FI-3 drel 10 U2 2| T BT gRT 10 UeH § H4 U & SR & Al A &1 U]
3/4% AT I 6 UL B IR D WEl AN DI U 1/4 7 | A B §RT A4 10 91 & QU 77 IR0

27k
410

# ¥ A 8 ITRI & AN Wal B Bl Wiy g, ATk RER B

Official Answer NTA (479)

So we can say student solve only two wrong questions, so these are the possibilities
(1) Both wrong from first section

(i1) Both wrong from second section

(iii))  One wrong from each section
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1Y (3 (1
Probabilities = ‘C, (Zj (Zj (Z

(3

+4C x* C, x (E
4
27x479
= 410

Question ID:1329
Hyperbola

29.

Ans.

Sol.

2

I

34
3

1

4

jé

I

zj (1

4 4

27 xk
410

js

=

k=479

Let the hyperbola H: X—2 —y” =1 and the ellipse E : 3x>+ 4y? + 4y> = 12 be such that the length of latus
a

rectum of H is equal to the length of latus rectum of E. If e, and e, are the ecentricities of H and E

respectively, then the value of 12 (eiI + eé) is equal to

2

q SRRTera H : ——y> =1 31 ifieid ST o) ofed, <
a

Oq< E : 3x2 + 4y? + 4y? = 12 &1 g Siar

@ oa$ B ey | AR H T E B Scbemdi B e, Aol e, 8, o 12(ef +ep ) T AN avw #

Official Answer NTA (42)

2 2 2 2
A A
a 1 4 3
By equations length of lates-reactum
2x1  2x3
a 2
2
a=—
3
S LA/ L.y L
! a’ 9 4

value = 12(e} + ¢})
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Question ID:1330
Parabola

30.

Ans.

Sol.

Let P, be a parabola with vertex (3, 2) and focus (4, 4) and P, be its mirror image with respect to the line

x + 2y = 6. Then the directrix of P, isx+2y=

H9T P, U tRaerd & Foreer €y (3, 2) © @1 AW (4, 4) ®, A1 XTI + 2y = 6 D ATUel P o1 gyor yfifdy

P, 8| @I P, & Faerx + 2y = gl
Official Answer NTA (10)

/ (4.4

(o, B) Q

a+d4

We know > 3
o=2
oc+4:3
2
B=0
Foot of directrix = (2, 0)
image of (2, 0) with respect to line x + 2y =6
(2,0
] x+2y=6
image
()
Directrix of image of parabola is
X+2y=»A
g + 2 =A
5 5
A=10
x+2y=10
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