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SECTION - A

Question ID : 100601
Differential Equation

1. Let the solution curve of the differential equation xdy = (sz +y° + y)dx , x > 0, intersect the line

x =1 aty=0 and the line x =2 at y= a.. Then the value of atis :

eluk vody lehdj.k Xdyz(«/x2+y2+y)dx,x>0dk gy od] jlkx=1dk y=0ij rik j[k
x=2dky=aij diVrk gA rk adk eku g :
na 3 3y -2 N
OF @5 (3) 5 OF
Ans.  Official Answer NTA (2)

Sol. xdy= (\/x2 +y + y)dx

xdy — ydx = \/x* +y’dx

2
1+y—2.d—X

xdy —ydx
x’ X" X

d(y/x) dx
2 X
1+(yj
X
2
In Z+ (ZJ +1|=Inx+R
X X

yHJY +x7

=CX
X

y+4y’ +x* =cx’

x=l,y=0=>0+1=C=C=1

Curveis y+/x? +y* =x?

XxX=2,y=a

2+V4+a’ =4
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o
3
o=—
2
Question ID : 100602
ITF
2. Considering only the principal values of the inverse trigonometric functions, the domain of the function
P 4x+2
f(x)=cos”| 2% |is;
( ) { x> +3 j
. _ . . L[ xP=4x+2 -
ifryke f=kdk.kfert; Qyu d doy e[; elu yr g,] Qyuf(x)=cos T dk 1kr g:
X+

o,k L ! oL
o(=3 o4 (o) @[ng]
Ans.  Official Answer NTA (2)

x> +4x +2

<1
x> 43

Sol.

o (x2 —4x+2)2 S(x2 +3)2
o (x> —dx+2) ~(x*+3) <0
& (2% —4x+5)(—4x-1)<0

<:>—4X—1S0—)XZ—%
Question ID : 100603
Vectors
3. Let the vectors & = (1+t)i+(1—t)j+k, b=(1-t)i+(1+t)j+2k and ¢ = ti — j+ k , t € R be such that
fora, B,y €R, a5+35+y6:():>a:B:yzo.Then,thesetofallvaluesoftis:
(1) anon-empty finite set (2)equal to N
(3)equaltoR — {0} (4)equaltoR
ekuk 1Nk & =(1+1)i+(1-1)]+k, b=(1-t)i+(1+1)j+2k ik s =i —+k.teRbI idkj g fd
o B,yeR dfy, aa+pb+yc=0=>a=Pp=y=0rktd IH ekuk dk lePp; g :
(1) ,d VijDr ifjfer BePp; g ()N d cjicj ¢
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(3)R-{0} d cjic] ¢ (4)Rd cjicj g
Ans.  Official Answer NTA (3)

Sol.  Byits given condition

:a,b, ¢ are linearly independent vectors

:[abc}io (i)

Now, [a b c}

1+t 1-t
=l-t 1+t 2
t —t

C,—>C +C,

I+t 2 1
I-t 2 2
t 0 1

\S)

1+t

=2[1-t
t

=2[(1+t)—(1—-t)+t]

=2[3t] =6t

S N
\S)

[5 b (_:] #20=>1t#0

Question ID : 100604

ITF

4. Considering the principal values of the inverse trigonometric functions, the sum of all the solutions of the equation
cos'(x) —2sin"!(x) =cos™'(2x) is equal to :
ifryke f=kdk.kfert; Qyu d e[; etu yr g, behdj.k cos'(x)—2sin"'(x) = cos'(2x) d BHt gyk dk
X g

1 1
(1o 21 )35 @ =35

Ans.  Official Answer NTA (1)
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Sol.  cos'x =2sin”' x =cos™ 2x
. T . _
cos™' x—Z(E—cos ! xj =cos ' 2x

cos'x—m+2cos x =cos ' 2x
3cos’ X = m+cos ' 2x (1)
cos(3 cos™ x) = cos(n+ cos™! 2x)

4x3 —3x = -2x

4x’ :x:>x:0,i%

All satisfy the original equation

——lm+l—0
sum =~ >

Question ID : 100605
Mathematical Reasoning

5. Let the operations *, ® € {A, v}.If (p * q) ® (p ® ~q) is a tautology, then the ordered pair (x, ®) s :
ekuk «, ® € {A,vI0A ;In (pxq@ ® (p ® ~q) ,d TUHDr g] rk Bfer ;Xe (x,®)Q:
(D v, A) 2) (v, V) 3) (A A) @ (A V)

Ans.  Official Answer NTA (2)

Sol.  Well check each option
ForAn=vof0=A

(pva)A(pv~q)
=pv(qa—~q)

ForB:*=v,0=v
(pva) Vv (pv ~ q) =t using Venn Diagrams

pvq PV=~(

P P
S
Question ID : 100606
Vectors
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Ans.

Sol.

Leta vector 3 has magnitude 9. Leta vector § be such that for every (x, y) € R x R — {(0, 0)}, the vector
(xd + yb) is perpendicular to the vector 6ya —18xb). Then the value of \a x B\ is equal to :

eluk ,d Ifn'k 3 db ifjekk 9.gA ekuk ,d Ik bl idj g fd iR;d (x,y) € R xR {(0,0)} d
fy,] Hn"k(x@+yb), Ifn*k (6ya—18xb) d ycor gA rk [axb|dk etu cjicj g :

(1) 93 (2) 2743 39 (4) 81
Official Answer NTA (2)

|£|=9&(x£+y6).(6y£—18x6)=0

= 6xy|a[’ ~18x (ab)+ 6y’ (ab)-18xy|b[=0
= 6xy(|al’ =3[ b )+(ab)(y* -3x*)=0

This should hold ¥x,y € R xR

~laP=3Ibf & (5.5):0

Now [axb[ 4a|bP - (ab)

~|af’
=a.

3

- — JaP 81
slaxbl=El 2 _273
| IJ§ 7

Question ID : 100607

Circle

7.

Fort € (0, 2m), if ABC is an equilateral triangle with vertices A(sin t,— cot t), B(cos t, sin t) and C(a, b) such

that its orthocentre lies on a circle with centre (l, %j ,then (a?—b?) isequal to :

te (0,2n)d fy,] ;fn "K' A(sint, —cott), B(cost, sint) rFk C(a,b)d ,d leckg f=kt ABC dk yc

din] ,d olk i dk din (1%} 0. ij fLFr g] rk @b cjicj g -
3 77 80
1) = 2)8 3) — 4) 2=
(1) . ) A3) 5 “4) 5
Ans.  Official Answer NTA (2)
Sol. s=sint,c=cost
Let orthocentre be (h,k)
Since it if an equilateral triangle hence orthocentre coincides with centroid.
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scats+tc=3h b+ts-c=3k

(3h—a)2+(3k—b)2 :(s+c)2 +(s—c)2 :2(sz+c2):2

2 2
(h—ij +£K—Ej _2
3 3) 9

_ ab
circle centre at

33
a b 1
Gioves, §=1,§=§:>a:3,b=1
sa’—b’ =8
Question ID : 100608
Set & Relations
8. For a € N, consider a relation R on N given by R = {(x, y) : 3x + aty is a multiple of 7}. The relation R is an

equivalence relation ifand only if :

(Ha=14

(2) ais amultiple of 4

(3) 4 is the remainder when o is divided by 10
(4) 4 is the remainder wehn o is devided by 7
aeNdfy, Nij ,d Ichk RR={(x,y):3x+ay,7 dk ,d x.kt g} Hjk fnzk x;k gA Ick R ,d
rY;rk Ick g ;fn vkj doy ;fn :
(Ha=1409

2 a,4dk ,d x.kt g

3)adk 10 I folfer dju ij "iQy 4g
@) adk 7 1 folker dju ij "¥Qy g 4g

Ans.  Official Answer NTA (4)

Sol.  ForRtobereflexive=x R x
=3x+tax=7x=>B+a)x=7K
=3+a=TA=a=7A-3=TN+4, K, AN el
.. when a divided by 7, remainder is 4.

R to be symmetric xRy = yRx
3x+ay="N,3y+oax="7N,
=>@B+o)(x+y)=7N,+N,)="7N,
Which holds when 3 + o is multiple of 7
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.. oo="7N + 4 (as did earlier)

R to be transitive

xRy&yRz = xRz.
3x+ay="7N, &3y +oaz="TN, and

3x +oz= 7N3

5 3x+ 7N, -3y =N,

2N, - ay + TN, =3y = TN,

DTN AN)-B+a)y=T7N,

L B3+a)y=7N

Which is true again when 3 + a. divisible by 7, i.e.

when a divided by 7, remainder is 4.

Question ID : 100609
Probability

9. Out of 60% female and 40% male candidates appearing in an exam, 60% candidates qualify it. The number of

females qualifying the exam is twice the number of males qualifying it. A candidate is randomly chosen from the

qualified candidates. The probability, that the chosen candidate is a female, is :

60% efgyk rik 40% 1#'% Vi kiFk;k Hyk nh xb ,d 1ji{kk e 60% VH;Fa 1Qy gkr gA 1ji{lk e 1Qy
gku okyh efgykvk di B[ ;K iji{ik e 1Qy gku oky 1:-" dh B[ ;k dh nk xuk gA 1Qy VH;kFk;k e
,d VH; KR 5 knPN ;K puk krk gA pu x, VH;KFQ d efgyk gu dh ikf;drk g :

3
O,

11 23 13
2) 16 33, @ 16

Ans.  Official Answer NTA (1)

100

ey

40 male

Sol. l

60 female

!

20 male qualified 40 female qualified

Probability that chosen candidate is female = % = %

Question ID : 100610
Differential Equation
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10. Ify=y(x), x € (0, m/2) be the solution curve of the differential equation

(sin2 2x)j—y+ (8 sin’ 2x + 2sin 4x)y =2e™ (2 sin 2X + cos 2X) , with y(%) =e ", then y(%j is equal
X

to:
;fn vody lehdj.k (sin2 2)()?+(8sin2 2x+2sin4x)y=26’4" (2sin2x +cos2x), x e (0, n/2)
X

T

YGJ”’H dk gy 0@ y=y(x)Q. rky&j cjkjcj g -

2 -2m/3 2 2n/3 1 —2m/3 1 2n/3
—e —¢ —e —¢

E NG NE NG
Ans.  Official Answer NTA (1)
Sol.  Given differential equation can be re-written as

dy 2e ™ .

—+(8+4cot2x)y= 2sin X + cos 2x

dx ( )y sin’ 2x ( )

which is a linear diff. equation.

If - eJ(8+4cot2x)dx — e87(+2Cu(sin2x)

=e™ sin” 2x
.". solution is

y(eg".sin2 ZX) = [2e* (ZSin 2X +cos 2x)dx +C

=e* sin2x+C

T -7
Given Y(Zj=e =C=0

QuestionID : 100611
Parabola

I1. If the tangents drawn at the points P and Q on the parabola y? =2x — 3 intersect at the point R(0, 1), then the
orthocentre of the triangle PQR is :
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Ans.

Sol.

;in 1joy; y»=2x-3d feUnvk P rikQ i [kiph xb Li*k j[k, fcUn RO, 1), 1 feyrh gA rk f=HE
PQR dkyc din g :

(1) (O, 1) (2)(2,-1) (3) (6,3) 42, 1)
Official Answer NTA (2)

yP=2x-3 ..(D)

Equation of chord of contact

PQ:r=0

yxl=(x+0)-3

y=x-3 ...2)

11

0.1

from (1) and (2)
(x.3)=2x-3
x?—8x+12=0
x-2)(x—-6)=0
x=20r6
y=-lor3

R{0,1}

P(2.-1) Q(6.3)

MPQ=—=1

MQR =

D oo B

Wl -

MPR =

[ @

MPR =

[\
Il
I
[—
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MPQxMPR =-=PQ L PR
Orthocentre =P (2,-1)

QuestionID : 100612

Circle

12.

Ans.

Sol.

Let C be the centre of the circle x* + y* —x + 2y = % and P be a point on the circle. A line passes through the
point C, makes an angle of % with the line CP and intersects the circle at the points Q and R. Then the area of
the triangle PQR (in unit®)is :
eluk olk x> +y2 —x +2y= % dk din cg rfk olk ij ,d fcin PgA ,d j[K fein ¢ I gkdj krh g]
il cp 1 2 ok dk cuirt g ri olk dlk feUnvk Q rFik R ij diVrh gA rk ke PQR dk {iQy (0x
bdkb e)g:
(1)2 ) 242 (3) 8sin (gj (4) 8cos (gj
Official Answer NTA (2)

2 2 . E
X +y —x+2y= 2

1Y’ 2 2

X—E +(y+1) =(2)

Or APQR

PR=QKsin22%
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1
PQ=QR 005225
= 4cos—
8
As APQR = %PRxPQ

= 1(42 sinﬁj(4 cos Ej
2 6 8

:4sin§:i:2\/§

2

Question ID : 100613

Binomial Theorem

13.

Ans.

Sol.

The remainder when 72 + 3222 js divided by S is :

7202+ 3202 dk 6 | folkfEr dju 1j *K%Qy g :

(1o (2)2 3)3 (4) 4
Official Answer NTA (3)

72022 + 32022

— (49)1011 + (9)1011

— (50 _ 1)1011 Ei= (10 _ 1)1011

=5\ -1+ 5K -1

=5m-—2

Remainder=5-2=3

Question ID : 100614

Matrices
010

14.  Letthematrix A=/ 0 0 1 |andthematrix B=A%*+2A*.IfB =Adj(B,_,)foralln>1, then det(B,)is
1 00

equalto:

010
ekuk vil;9 A=|0 0 1| rAk vil;g B,=A*+2A%0A ;fn Il n>1d fy, B =AdiB,_,)q] rk
1 0 0

det(B,) Cjkcj ¢ :
(1) 3% (2) 3% (3) 3 (4) 3%
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Ans.

Sol.

Official Answer NTA (3)

B, =A% +2A%
=A+2I
B =Adj(B,-1)

B, =Adj(Adj(Adj(AdjB,))

B, [
:‘B0|l6
010 2 00
B,={0 0 1]|+/0 2 0
1 00 0 0 2
210
=10 21
1 0 2

=2(4-0)-1(0 - 1)

=9
B4 (9)16 - (3)32

1
0
0

S = O
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QuestionID : 100615
Complex number

15, Let sl={z1 ec:|z1—3|=%} and S, = {z, € C:|z, ~|z, +1| = |z, +|z, -1} . Then, for 7, € S, and
7, S, the least value of [z, ~ z i :
etul Slz{zleC:|zl—3|:%} (Pl S, = {2, € Cilz, |z, +1] = [ |21} GA T 2, < S, rFi
z,eS,d fy, |z,—z|dk future eku g:
(1o ) % 3) % 4 %
Ans.  Official AnswerNTA (3)
Sol. |z, +|z, 1 =|z, |z, +1[
= |2, +[z, =1 (22 +]2, ~1]) = (2, |z, +1)) 72 = (7, +1))
= 7,[z2+12, ~1|~(z2 = [z, +1])+ 72 (|2, ~1| + |z, + 1]
=lz, +1]" =|z, -1
=2, +2) (|7~ 1)+ (2, +1) =2(2, +2: )
= (2, +22 (|2, = 1| +|z, +1]-2) =0

SZ, +2,=0 or |Z2—1|+|22+1|—2:O

.. z, lie onimaginary axis. Or on real axis within [-1, 1]

1 1
Also |Zl > 3| =5 lie on circle having centre 3 and radius = .

2
—1

. 5
Clearly |z, — z,| min = ) -1= )

Question ID : 100616
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3D Geometry

16. The foot of the perpendicular from a point on the circle x>+ y?= 1, z=0 to the plane 2x + 3y +z=6 lies on
which one of the following curves?
olk >+y=1,z=0d ,d fcin I lery 2x+3y+z=61ij My x, yc dk ikn futu e 1 fdl o@
1jg?
(1) (6x+5y—12)*+4(3x+T7y—-8)y=1,z=6-2x—3y
(2) (5x+6y—12)y’+4(3x+5y-9)y=1,z=6—-2x—-3y
3)(6x +5y— 14y +9(3x+5y—-7)=1,z=6—-2x—3y
(4)(5x+6y—14y+903x+7y—-8)y=1,z=6-2x—3y

Ans.  Official Answer NTA (2)

Y

(h, k, w)

Ny
Sol. (r$\ -
\—J(cm&si}l\&ﬂ}

h—cos6 _ k—sin0 _ w-0
2 3 1
~ —1(2cos0+3sin6-6)
14
—2(2cos0+3sin6-6)
14

_10cos0—6sin0+12
14

h =cos

k:sine—%(2cos6+3sin9—6)

5sin@—6cos0+18
14
Elementaary sin 0 and cos 0

(5h+6k-12)" +4(3h+5k-9)" =1
QuestionID : 100617
Sequence & progression

k=

5 2
17. If the minimum value of (X) = % +—,x>0,1s 14, then the value of a is equal to :
X
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Ans.

Sol.

-fn f(x)=5’2‘ +5% x>0, di fufure el 14.] ri o d elu cjicj g

(1)32 (2) 64 (3) 128 (4) 256
Official Answer NTA (3)
* xr ¥ x¥ ¥ a o«

(a2)V7 =22
o= (222 =127
o =128

QuestionID : 100618
Sequence & progression

18.

Ans.

Sol.

Let a, B and y be three positive real numbers. Let f(x) = ax’ + x* + yx, x € R and g: R — R be such that

g(fix))=xforallx e R.Ifa,a,a, ..., a beinarithmetic progression with mean zero, then the value of

f(g(ﬁgf(ai)n is equal to:

ekuk o, B rFk y riu /ukked okLirfod B[ ;k, gA eluk fix)=oax’+Bx*+yx,x e RrFk g: R >R bl idij
gfd I xeRd fy, gfix)=x 0A ;fna,a,a,...a ,d leirj J<ie e g] ftudk

ell; "W; g re f(g(lzn:f(ai)jj ok elu cjicj g :
n'ig

(1o 2)3 3)9 (4)27
Official Answer NTA (1)

Consider a case when a.= 3 =0 then

f(x)=yx
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= f(g(O)) = f(0)

=0
QuestionID : 100619
Binomial Theorem

2
19. Consider the sequence a, a,, a,, ..... suchthata =1,a,=2and a,,, =——+a, forn=1,2,3, ....... f
an+1
1 1
a,+— || a,+ a, +— a,+—
a a a )
- - L L 1=2 (61C31),thenalsequalto:
a3 a, a5 a3

VUZe a.a,a,.... dk fopkj dift, fEld fy, a = 1,a,=2 rFk a,, =——+a, , n=1,2,3

| A T

1
a, +—

1
a, +—
a, a,

a

n+l

1

1
a,+— By +—

31 =2a(6lc31)ga rk aCjij g:

gA ;fn %

a, a,

(1)-30
Ans.  Official Answer NTA (3)
SOI' an+2 an+1 -

Series will satisfy

anH_ an - 2

aa,, a,a, a,a, aa,

12 22 23 24

2(r+1)

2r+1
2(r+1)

now proofis given by

(2)-31

aS a32

(3) 60 (4)-61
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30 (2r+1)
.
r=12(r+l)

 (1.355.......61)
- 2"(2.3.....31)

(1:35...61) 2°+[30
Iﬂ-230 230+@
__ let
26012'@

o =-60

Question ID : 100620
Differential Equation

20.

Ans.

Sol.

The minimum value of the twice differentiable function f (x) =

e"‘tf'(t)dt—(x2 —x+1)e",x eR,is:

nk cij vodyuh; Qyu f(x)=[ef'(t)dt—(x*~x+1)e*,x e Rdk fuEure eku g :

2
1) —— 2) —
M \/g (2) 2\/g
Official Answer NTA (1)

f'(x)=(2x+1).e"
F(x)=0=x=-

f(x)=(2x+1)e* —2¢" +C

@ 2

N
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£(0)=-1

-1=1-2+C

C=0

f(x)=e*(2x—1)

1 -2
(-3)-%
SECTION - B

Question ID : 100621
P& C
21.  Let S be the set of all passwords which are six to eight characters long, where each character is either an

alphabet from {A, B, C, D, E} or anumber from {1, 2, 3,4, 5} with the repetition of characters allowed. If the
number of passwords in S whose at least one character is number from {1, 2, 3,4, 5} is a x 5°, then a.is equal

to :
ekuk Nt 1 wviB fplg yc IHh Bdr& iink {A,B,C,D,E} I ,d v{kj ;k {1,2,3,4,5; 1 ,d vd g
rik ftue fplgk dh iujkoflk dh vuefr g] dk BePPk; Sg ;fn Se mu Idr&'kni feudk de 1 de
,d fplg {1,2,3,4,57e 1 ,d vd g] fd I[;kax5°g, rk acjkcj ¢ A

Ans.  Official Answer NTA (7073)

Sol.  Required no. = Total —no character from {1, 2, 3,4, 5}
= (106 — 56) + (107 — 57) + (10% — 5%)
=10° (1 + 10+ 100) — 5 (1 + 5 + 25)
=106 x 111 =56 x 31
=26% 56 111 -5 x 31
=56(26x 111 -31)

=5°%7073
——
~a=7073
Question ID : 100622
3D Geometry
56 43 111 . o .

22. LetP(-2,-1, 1) and Q(ﬁ’ E,Fj be the vertices of the rhombus PRQS. If the direction ratios of the
diagnonal RS are a, —1, 3, where both o and B are integers of minimum absolute values, then o + % is equal
to

56 43 1 1 1 LIPRLR - M
eluk P(_2, 1. 1) rFik Q(E,E,F) ,d leprit PrRQS d "' g ;i fod.k RS d fnd&vuilr
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a, -1, B g] toka rik B nkuk future fujidk eku d 1.4kd g rk o2+ B2 cjicj g A
Ans.  Official Answer NTA (450)
Sol.  RS=(a,—1B)

DR&PQE(%+2,%+1,%—IJ

SEEY

17°17°17
90 60 94
—o+—(-1)+—pB=0
et AT
900, + 94B = 60
60— 900
b= 94
B_30(2—3@)
o4
- 30(3oc—2)
B 94
3a—2
oo b
15 47

=B=-15a=-15
o’ +PB* =225+225
=450
Question ID : 100623
Monotonocity

23.  Letf:[0, 1] > R be a twice differentiable function in (0, 1) such that f(0) = 3 and f(1) = 5. If the line
y=2x+ 3 intersects the graph of fat only two distinct points in (0, 1), then the least number of points x € (0,
1), at which f"(x) =0,is
ekuk £: 10,11 — R, vrjky (0, 1) e nk ckj vodyuh; g rFk f0)=3gA ;fn J[k f(1)=50A ;fn j[k
y=2x+3,fd xkQ dk (0, 1) e doy nk Uk fcnvk 1j dkVrh g] rk fcnvk x e (0, 1) dh U;ure B[ ;]
feu 1j £"(x)=00,0 A

Ans.  Official Answer NTA (2)
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Sol.

y=2x+3

f'(@=f'(b)=1f"'(c)=2
= f"(x) is zero
for atleast x, € (a,b) & x, € (b, ¢)

Question ID : 100624

Definite Integration

24.

Ans.

Sol.

Hﬂf 15x°

dx = o2 + [3\/5 , where a, 3 are integers, then oo + 3 is equal to
3

0 \/1+x2+\/(1+T)

-fn f 15x°
0 \/l+x2+1/(l+x2)
Official Answer NTA (10)
Putl +x*=¢

2x dx =2t dt
Xdx=tdt

15(t2—1)tdt

Vit +t

2_
B

y

L tyl+t
Put 1 + t=u?
dt=2udu

V3
15£(u4 —2u2)du

dx = o2 +BV3 0, Tk o, B i.kd g] rk o+ p cjicj A
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5 3 \/5
30 u__2ij
1 5 s\ 2 3 3
0§12}
B 5
30 1 (05 - 2) - 235 242
B 3
30[-14 3+§\E}
| 5 15
633 +1632 = a2 + B3
a=16,B=-6
SLo+B=10
Question ID : 100625
Matrices

1 -1
25. Let A=
2

1
} and B:ﬁ 0}, a, B € R. Let a, be the value of o which satisfies
o

2 2

2
(A+B) =A"+ {2 2} and o, be the value of o which satisfies (A + B)>=B*. Then |, — o, | is equal to

el

o

B 1 2 , |22 .
} rFk B:L 0},%[3 cRQA eluk (A+B) =A"+ 5 5| dk Ir'V dju ok

adk ek a, g rik (A +By=B>dk Ir'V dju okyk adk eku o, gA rk |o, — a,| CjkC] @ A
Ans.  Official Answer NTA (2)

ekuk A{l
2

{BH o}
Sol. A+B=
3 a
(A+B)2: B+1 O][p+1 0
3 o 3 a
[+ 0 |
3(B+1)+30 o |
s [1 —1}{1 —1}
A? =
2 all2 «
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B -1 -l-a
__2+2oc o’ -2
I —(x+l}_ (B+1)’ 0
”_20t+4 o | 3(a+B+1) a’
5 i 1

1 0|1 O

L3t e o]

" B=0,a=-1=aq,

o, — o | =[1=(-1)[=2

Question ID : 100626
Sequence & progression

26.

Ans.

Sol.

Forp, q € R, consider the real valued function f(x) = (x—p)*—q,x € Rand q>0. Leta ,a,,a, and a, be in
an arithmetic progression with mean p and positive common difference. If [f(a)| = 500 for all
1=1, 2, 3, 4 then the absolute difference between the roots of f(x) =0 is .

p.q€R,q>0,d fy, oiLrfod eku Qyu f(x)=(x —p)>*—q, x € R dk fopkj dift,A ekuk a,a,a, rFk

1272273
a, ,d /huRed Mo vrj dh lekrj J<h e g rfik budk ek/; pgA ;fni=1,2,3,4d fy,
If(a)] =500 g] rk fix)=0d eyk dk fuji{k vrj g A
Official Answer NTA (50)
f(x)=0=(x—p)*—q=0.
Roots are p+ \/a ,p— \/a absolute difference between roots 2\/& .
Now, [f (a))| = 500
Leta,a, a,a area a+d,a+2d,a+3d
|f(a,)| = 500
(a, —p)* —q| =500
= (a,—p)*—q=500

9
:>Zd2—q=500 ........ (1)

and [f(a )]’ = [f(a,)
(@, -py-9°’=(a,-p)-97°
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= ((a,-py -

: 9 49
From equation (1) -

5

(a,-p)*) (@, -p)y’ -

q+(a,-py-q=0

q=>500

4 _ 500
5

and 2\/a=2><?=50

Question ID : 100627
Hyperbola

27.

Ans.

Sol.

For the hyperbola H : x* — y*= 1 and the ellipse E: —-+ % =1,a>b>0,letthe

virijoy; H:x>—y>=1 rflk ni%olk g.X .Y _1a>b>o0d fy,] ekuk
a

b2

(1) eccentricity of E be reciprocal of the eccentricity of H, and

E dh mRdinrk] H dh mRdinrk dh 0;R@e.kn;

g] rrkk

5
(2) theline y = \/;X + K be a common tangent of E and H.

ik yz\EHK,ErFkk Hdh ,d mikiu'B Li'k j[K gA

Then 4(a* + b?) is equal to

rk 4(a> +b*) cjkcj ¢

Official Answer NTA (3)

b2
e = l—a—z,eH =2
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2a2—2b — aZ
a?=2b?

5
and y = \/;X +k is tangent to ellipse then

K*=a’x=+b’ _3
2
3 1 1
6b>’===b*=— a’=—
2 g and & =5
4 (a2 + bz) =3
Question ID : 100628
Statistics
28. Letx,, X,, X5 coven , X,, be in geometric progression with x, = 3 and the common ratio 1 . Anew data is
2

Ans.

Sol.

constructed replacing each x by (x,— 7). If X is the mean of new data, then the greatest integer less than or

equal X tois
ek x, =3, %, X, o x,, ,d XM I<h € g] FERCK Tho vuikr % gh iR;d x di EXg (x,— iy,

ydj u; vkdM cuk, tkr gA ;fn u; vkdM dk el/; x g rk eglke i.lkd <x g A
Official Answer NTA (142)

i=1

Zi2=%x20x21+41=2870
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12 22
12—240+287O—12(2—220j

20
i N
20 24 2% ) 20

[x|=142

Question ID : 100629

Limits

29.

Ans.

Sol.

100
((X+ZCOSX)3 +2(X+ZCOSX)2 +35in(x+2cosx) *

(X+2)3+2(X+2)2+3Sil’1(x+2)

lim is equal to

x—0

100

lim
x—0

(x+2)3 +2(x+2)2 +3sin(x +2)
Official Answer NTA (1)

lim

x—10

(x+2cosx)3 +2(x+2cosx)2 +3sin(x+2cosx) )
(x+2)3 +2(x+2)2 +3sin(x +2)

Form 1=

X

im (x+2cosx)’ +2(x+2cosx)’ +3sin(x+2cosx ) | 100
—e 0 (x+2)3+2(x+2)2+3sin(x+2) X

100 (x+2cosx)3+2(x+200sx)2+3sin(x+2cosx)—((x+2)3+2(x+2)2+3sin(x+2))
lim
=0 X (x+2) +2(x+2)" +3sin(x+2)

=€

B 100|:[(X+ZCOSX)3 +(x+2) +2(x+2cos x )’ ~2(x+2) +351n(x+2005x)—351n(x+2)ﬂ
1m—

x>0 X 8+8+3sin’

=€

00 3(x+2c0sx)"x(1+2sin x)-3(x+2)> ~4(x+2cos x)
__16+3sin? )HOx(l—Zsinx)—4(x+2)+3cos(x+2€osx)x(l—Zsinx)—3cos(x+2)

100 (12-3(4)+8xI-8+3cos2—3cos2
16+3sin2| 1
=c

Using L'H rule.

((x+2005x)3+2(x+2cosx)2+35in(x+2005x) x Cjij g A
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Question ID : 100630
Quadratic Equation

3x*=9x +17 B 5% —7x+19
x> 4+3x+10  3x*+5x+12

30. The sum of all real value of x for which is equal to

‘ 3x2—9x+17_5xz—7x+19 . . -
xd Wi el feld fy, 02— g dl i cic g A
Ans.  Official Answer NTA (6)

3x*-9x +17 _ 5% —7x+19
x2+3x+10  3x*+5x+12

Sol.

X2 +3x+10+2x* —12x +7 _ 3xF4+5x+12+2x* —12x +7
x> +3x+10 3x2+5x+12

2x? —12x +7 _1+2x2—12x+7
x> +3x+10 3x2+5x+12

(2x2—12x+7)( . L . 1 j:o
X +3x+10 3x"+5x+12

2x2—12x+7=00R3x*>+5x+ 12=x>+3x +10

1+

lezl:;/B 2x2+2x+2=0
xX2+x+1=0
Sum or Roots =6 No solution.
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