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SECTION - A

Question ID : 1169401
Set & Relations

1.

Ans.

Sol.

LetR, and R, be two relations definedonRbyaR b<>ab>0andaR b<>a>b. Then:
eluk R ij nk Bck R, rFIKR,, aR, be>ab>0 rFlk aR, b < a>b Mk ifjHifkr gA ri :
(1)R, is an equivalence relation butnot R,

R, ,d rY;rk Ickg ijlr R,ugh g

(2)R, isan equivalence relation butnot R

R,,d rY;rk Ickg ijlr R ugh g

(3)Both R and R, are equivalence relations

R, rAk R, nkuk rY;rk Ick g

(4) Neither R, nor R, is an equivalence relation
urkR ughr,,d rY;rk Ickg
Official Answer NTA (4)

R ={xy=0,x,yeR}

For reflexive x x x > 0 which is true.

For symmetric

Ifxy>20=yx>0
Ifx=2,y=0andz=-2

Thenx.y >0 & y.z>0but x.z >0 is not true
= not transitive relation.

= R, isnot equivalence

R,ifa>bitdoes notimpliesb>a

= R, isnot equivalence relation

=D

Question ID : 1169402

Function

2.

Letf, g: N— {1} — N be functions defined by f(a) = a, where a is the maximum of the powers of those
primes p such that p* divides a, and g(a)=a+ 1, foralla € N— {1}. Then, the function f+ gis:
elUk £, g: N— {1} — N, f(a) = o, Tgk mu VHKT; T[;kvk p, fEud fy, pe,a dk folider djrk g] o
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Ans.

Sol.

Wrk e oviidre g rik g =a+1 14 aeN— {1} d fy, Hjk ifjlfir gA rk Qyu f+g:
(1) one-one but not onto

,ddh g 1jUr viPNknd ugh g

(2) onto one-one and onto

VIPNknd g 1jUr ,ddh ugh g

(3) both one-one and onto

,ddh rfkk viPNknd nkuk g

(4) neither one-one nor onto

u rk ,ddh g u gh vieNind

Official Answer NTA (4)
f:N—{l} >N fla)=a
Where a is max of powers of prime P such that p* divides a. Also g(a) =a+ 1
f(2)=1 g(2)=3
f(3)=1 g3)=4
f(4)=2 g4)=5
f(5)=1 gi5)=6

= f2)+g(2)=4
f3)+gB)=5
f(4)+g@)=7
f(5)+g)=7
.. Many one f(x) + g(x) does not cotain 1
= into function

.. Ans. (D) [neither one-one nor onto |

Question ID : 1169403

Complex Number

3.

Ans.

. . . . 3P
Let the minimum value v, of v=z +|z— 3] + |z— 6if, z € C is attained at = z,. Then ‘223 —-Z+ 3‘ +v,
isequalto:

ekuk v, of v=1zP +|z—3P +[z-6i%, z e Cdk U;ure eku z=z ij ikir gkrk gA rk ‘2Zé—2§+3‘2+V3

cjkcj g :
(1) 1000 (2) 1024 (3) 1105 (4) 1196
Official Answer NTA (1)
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0+3+0 0+6+0
Sol. Zy =

3 3 J:(l’z)

Vo = |1+ 2i + |1+ 2i =3[ +[1+2i +6i] =30

2
-3
Then |2z, —zo +3| +V;

=(1+2i)" ~(1-2i) +3] +900
=[2(1-4+4i)~(1-4-4i)(1-2i)+3[ +900

=8+ 6i|" +900 =100+ 900 = 1000
Question ID : 1169404

Matrices

1 2
4. Let A= ( j .Let a, B € R be such that o A? + BA =2I. Then o + 3 is equal to :

25j g rik ekuk o, p e RbI idkj g fd aA2+BA=210A rk a+p dk elu g :

eluk A:(l

(1)-10 (2)-6 3)6 4)10
Ans.  Official Answer NTA (4)

Sol.  Characteristic equation of matric A

|A-A1|=0

- 2
=0
‘—2 —S—x‘

=S A +4h=1
= A +4A =1

=2A° +8A =2I
=2A*+8A=21 L. (1)
GiventhataA2+pBA=2 ... 2)
Comparing equation (1) & (2) we get

o=2, B=8

o+ B =10

Question ID : 1169405
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Binomial Theorem

5.

Ans.
Sol.

The remainder when (2021)%22 +(2022)*?! is divided by 7 is :
202122 + (20227 ok 7 1 foler dju ij "Qy g :
(10 2)1 (3)2 (4)6
Official Answer NTA (1)

(2021)%2 + (2022)>!

= (2023 — 2)*2 + (2023 — 1)*¢

=Tn +2°2+7n -1

=7(n, +n,)+8 -1

=7, +n)+(7-1)"-1

=7, +n)+7n,+1-1

=7, +n,+n,)

.. Given number is divisible by 7 hence remainder is zero

Question ID : 1169406

Sequence & progression

6.

Ans.

Sol.

Supposea,, a,, .....a, ... be an arithmetic progression of natural numbers. If the ratio of the sum of first five

terms to the sum of first nine terms of the progressionis 5 : 17 and 110 <a,, <120, then the sum of the first

terms of the progression is equal to :

eluk a,a,....a,..oiLrfod B[;kvk dh ,d Rekrj J<h gA ;fn bl J<i d iFke ikp ink dk ;kx di]

1?72

uk ink d ;kx 1 vuikr 5:179 rfk 110<a, <1200] rk bl J<h d iFe nl ink dk ;kx g :

(1)290 (2) 380 (3) 460 (4)510
Official Answer NTA (2)
 (2a+4d
s, 5 ,(2av4d)
—_— = [ jp—

a,=a+l14d=57a
Now , 110 <a <120
= 110<57a<120
=a=2..d=8

Sio :150(2><2+9><8)=380
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Question ID : 1169407

Definite Integration

n[x
7. Let f: R — R be a function defined as f(x ) =asin [%} +[2—-x],a e R, where [t] is the greatest integer

4
less than or equal to tif lim f (x ) exists, then the value of If (x)dx isequalto:
0

x—>—1

eluk ,d Qyu f:R >R, f(x):asin(#}r[Z—x],a e R, Mk ifjHker o] ok eglie i.lkd <

x—>—1

tgA ;fn 1im £ (x) ok viLrRo g] rk [f(x)dx dk elu cjkcj g :

(H)-1 (2)-2 3)1 4)2
Ans.  Official Answer NTA (2)

Sol. lim asin(n%}+[2—x]:_a+2

x——1"

lim asin(n[;—]j+[2—x] =0+3=3
x—-1"

lefll (X) exist whena=-1
Now,
£ (x)dx = £(x)dx+]7 f(x)dx+]3 £ (x)dx+]; f(x)dx
=1 (0+1)dx+J? (~1+0)dx+ L3 (0-1)dx + ¢ (1-2)dx
“1-1-1-1==2

Question ID : 1169408

Definite Integration

8. LetI=

=/3( 8sin X —sin 2X
/4

jdx .Then:
X

ekuk 1:[”/3(—8Sin"_5inzxjdx gl rk:

n/4

X
T 3n T 5m Sn V2 3n
had iad = - —<I<— —
(1)2<I<4 (2)4<I<12 3) 12< < 3 T 4) 4<I<1t
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Ans.  Official Answer NTA (3)
Sol.  Consider
f(x) = 8sinx — sin2x
f'(x) = 8sinx — 2cos2x
f"(x) =—8sinx +4 sin2x
=—8sinx (1 —cosx)

.'.f'(x)<0xe(£,£j

4°3
f’(x)isifunction

f(gj <f'(x)< f'(gj

5<f'(x)<%
5<f‘(x)<4\/§

5x<f(x)<4\/§x

5<M<4\/§

X

nj/'35<fm<nf4\/§

/4 X /4

/3 /3

15<I8s1nx—sm2x< I 4\5

n/4 X n/4

5w ﬁn
—<I<—

12 3
Question ID : 1169409

Area Under Curve

9. The area of the smaller region enclosed by the curves y2=8x +4 and x> +y° + 43x-4=0is equal to :

Ok v =8x +4 rRk x> +y> +4v3x—4=0 I fij NV {i=k ok {kkQy g

) %(2—12\/§+8n) @) %(2—12\/§+6n)
3) %(4—12\/§+8n) ) %(4—12\/§+6n)
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Ans.  Official Answer NTA (3)

(0, 2)

e —

Sol.

x*+y? +4B3x-4=0
y*=8x+4
Point of intersections are (0, 2) & (0,-2)

Both are symmetric about x-axis
2 y2 _ 4
Area :2](«/16—y2 —2\6)—(Tjdy
0

1
On solving Area = 3[875 +4- 12\5}

QuestionID : 11694010

Differential Equation
10.  Lety =y,(x) and y = y,(x) be two distinct solutions of the differential equation Z_y =x+y, with
X
y,(0)=0andy,(0) = 1 respectively. Then, the number of points of intersection of y =y (x) and y =y (x) is :

eluk vody Bhedj.k Z_Y:Hy d y, (0)=0 rFiky,0)=1d fy, nk filk gy e’k y—y,(x) rfi
X

y=y,(x)d 1frPNnu fcinvk dh B[k g :

(1o )1 (3)2 43
Ans.  Official Answer NTA (1)
dy _ dy . _
Sol. dx—x+y:>dX y=X
1f=e*
MATRIX JEE ACADEMY

Office : Piprali Road, Sikar (Raj.) | Ph. 01572-241911

Website : www.matrixedu.in; Email : smd @matrixacademy.co.in

Page No. 8




MATRIX

Question Paper With Text Solution (Mathematics)
JEE Main July 2022 | 27 July Shift-1

. solutionis ye™ = [ xe*dx

=>ye =-xe " —e " +c¢C
=>y=—x-1+ce"

y,(0)=0=c=1

Ly, Ex-l+er (1)

y,0)=1=c=2
Ly, =mx-1+2e0 L

Now y, -y, =e*>0..y, #y,

.. Number of points of intersection of y, &y, is zero.

QuestionID : 11694011

Parabola

11. Let P(a, b) be a point on the parabola y* = 8x such that the tangent at P passes through the centre of the circle

x2+y*—10x — 14y + 65 = 0. Let A be the product of all possible values of a and B be the product of all

possible values of b. Then the value of A+ B is equal to :
eluk Tjoy; y>=8xd fcin P (a, by ij Li"k j[H] olkx>+y>— 10x— 14y +65=0d din I gkdj tkrh
gh eluk ad 1# T8o eluk dk x.kuQy Ag rFik bd Lk THo ekuk dk x.kuQy B gA rk A+ B di

elug:

(1)0 (2) 25 (3) 40 (4) 65

Ans.  Official Answer NTA (4)

Sol.  P(a,b) is point on y> = 8x, such that tangent at P

pass through centre of x> + y? — 10x — 14y + 65=0

ie.(5,7)

Tangent at P(at?, 2at) is ty = x + at?
A =2 & it pass through (5, 7)

Tt=15+2t

. P (at?, 2at) = (2,4) when t =1

25 5
&| —,10 t=2
(2 )When >

.‘.A:ZXE:ZS
2
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B=4x10=40 S A+B=65

QuestionID : 11694012

Vectors

12.

Ans.

Sol.

Leta= ai+j+[3f< and b= 3?—53+4f< be two vectors, such that & x b = —i +9i +12k . Then the projection
of b—2a on b+3a isequalto:
ekuk nk Bfn"kk a =i+ j+pk rAk b=3i-5j+4k d fy, axb=—i+9i+12kg] rk b—2a dk b+3
ij i{li cjicj g :
39 46
(D2 2 — 39 @ —
5 5
Official Answer NTA (4)
Let 5=af+3+[312,5=3§—53+41§
axb=—i+9j+12k
]
=lo 1
3

D T &Y

-5

= (4+5B)i+(3p—4a)j+(-5a-3)k
=—i+9j+12k
S 4+5B=—13B—4a=9,~-5a—-3=12
B=-1, a=-3

so=-3i+j-kb=3i-5]+4k
.'.&+B=—4}+3E

‘&’rzll,”:so

ab=-9+(-5)-4
.. Pojectile of(2b 2a) on a+b is

(b-2a).(a+b)

a+b]
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-2

b

a

-2 -(ab) s0-22-(<18) 46

‘5+B‘ 5 5

(4

QuestionID : 11694013

Vectors

13.  Let 5=2§—3+51§ and B=ocf+[3}'+212.lf((5x5)xf).lz:?,then ‘Bxﬁ‘ isequal to:

ekuk a=27-j+5k rfk b=ai+pj+2k gA ;M ((5><B)xi).f<=§g, rk ‘szj‘ cjkcj g:

()4 2)5 3) V21 @ V17
Ans.  Official Answer NTA (2)

Sol.  a=2i—j+5k, b=ai+Bj+2k

5x5)x§).l§=%, then ‘szj

1S

ik
B 2|=-4i+20ak
2 0

bx2j|=V16+4a> = /16+4x% =5

QuestionID : 11694014

Probability

14. Let S be the sample space of all five digit numbers. It p is the probability that a randomly selected number from
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Ans.

Sol.

S, is multiple of 7 but not divisible by 5, then 9p is equal to :

ekuk ikp vk dh 10 B[ ;kvi o ifrn’k TefV se 1 ;g ,d sknPN;k put xb B[k 7 dk x.kE ghu

rFk s | folkkT; u gku dh akf;drk pg] rk 9pcjkcj g :

(1) 1.0146 (2) 1.2085 (3) 1.0285

Official Answer NTA (3)

n(S)=all 5 digit nos =9 x 10*

A :no is multiple of 7 but not divisible by 5

Smallest 5 digit divisible by 7 is 10003

Largest 5 digit divisible by 7 is 99995

2.99995 =10003 +(n—1) 7n= 12857

Numbers divisible by 35

99995 =10010 + (P-1) 35 P P =2572

.. Numbers divisible by 7 but not by 35 are
12857 — 2572 = 10285

=128 . gp_1.0285

90000
Ans. (C)[1.0285]

Question ID : 11694015

Heights & Distances

15.

Ans.

(4) 1.1521

Let a vertical tower AB of height 2h stand on a horizontal ground. Let from a point P on the ground a man can

see upto height h of the tower with an angle of elevation 2a.. When from P, he moves a distance d in the

direction of AP, he can see the top B of the tower with an angle of elevation a.. If d = J7 h, then tan a.is

equalto:

ekuk 2h Aplb dk ,d Alokkj Vkoj AB ,d {iirt Ajkry ij [k gA Ajkry d ,d fcin P I ,d iz
Vkoj dk h Apkb rd milk;u dk.k2o.d Bk n[k Bdrk gA tc og P 1 AP dh fn’lk e d njh rd thr¥k
g] rk og Vioj dk f'k[kj B dk mik;u dk.k od Bk n[k Bdrk gA ;fn d=v7hrk tanacjicj g :

() V5-2 @) 31 3)J7-2

Official Answer NTA (3)

ONCENE
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B &
C
2h
h
o S
H d=-»ﬁ}a P x A
tan 20 = —
X
2h
and tano =
x+\/7h
tana—#
hcot2oc+\/7h
tano = :
(1—tan2oc)
2tan o

Puttan o=t & simplify
= tana =+/7 -2

QuestionID : 11694016

Mathematical Reasoning

16. (p A1) (p A(~q))is equivalent to (~p) whenr s :
(PAD S (PAG), (~p)drY; gl tcrg :
(Dp 2)~q 3)q @ ~q
Ans.  Official Answer NTA (3)
Sol.  Given (par)< (p /\(~q)) =(~p)
Takingr=q
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plal~p|~a|prq|pr~q|(par)=(pa(~q))
TIT|F | F | T F F
TIF|F | T | F | T F
F|T| T |F| F F T
F|F| T |T| F F T

So, clear (pAr) & (p A~ q)) =(~p)

Question ID : 11694017

3D Geometry

17. Ifthe plane P passes through the intersection of two mutually perpendicular planes 2x +ky—5z=1 and 3kx —
ky+z=35,k <3 and intercepts a unit length on positive x-axis, then the intercept made by the plane P on the
y-axisis:
;in nk 1jLij yc leryk 2x +ky—5z=1rFk 3kx —ky+z=5,k<3d 1frPNnu I gkdj tku oky
lery P fkuRed x-v{k 1j vri[k.M yckb ,d g] rk P dk y-v{k ij vri [k.M g :

1 5
Ok @ o (3)6 7

Ans.  Official Answer NTA (4)
Sol.  Two given planes mutually perpendicular
23k)+k(-k)+(-5)1=0
k=1,5
butk <3 Sok=1
Plane passing through these planes is
2x+y-5z-1+A1(3x-y+z-5)=0
X V4
Sh+1 - Sky+1 * Sh+1 =1

2430 1-A  A-5
Sh+1 1

1=>A=—
2+ 3L 2

Given

Sh+1
1-2A

7

So intecept on y-axis is =

QuestionID : 11694018
Straight Line
18.  LetA(1, 1),B(-4, 3), C(-2,-5) be vertices of a triangle ABC, P be a point on side BC, and A and A, be the
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areas of triangle APB and ABC, respectively. If A : A, =47 then the area enclosed by the lines AP, AC and

the x-axisis :
eluk ,d fHE ABCd "'k A(1, 1), B(-4,3), C(=2,~5)g] KE(BC ij ,d fcln Pg rik =tk APB ik
ABC d {lQy @e'lt A rFik A, gA ;A 1A =4:79] rk jIvk AP AC VA x -V | £ {ick ol
{FQy g :
(D . ) : 3) : @1

4 3 2

Ans.  Official Answer NTA (3)

B (-4, 3)

Sol.

A i:—Zx—5y+7_i
Given A, 7 36 7

=14x + 35y =-95 (D)
Equation of BCis4x +y=-13 .(2)
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Solve equation (1) & (2)

Point P (_—20, _—llj
7 7

-1
Here point Q (7, 0) &R (

l,oj
2

1 1
So Area of triangle AQR = 5% Ix1= 5

Question ID : 11694019

Circle

19. Ifthe circle x> +y*—2gx + 6y— 19¢=0, g, ¢ € R passes through the point (6, 1) and its centre lies on the line

x —2cy = 8, then the length of intercept made by the circle on x-axis is :

;fnor x2+y2—2gx+6y—19¢=0,g c e Rfcln (6, 1) I gkdj tkrk g rFk bldk din j[k x —2cy

—8ij g rk olk Hjk x-v{

k 1j cuk, x, vri[iM dh yckb :

M V11 (2)4 3)3 (4) 223

Ans.  Official Answer NTA (4)
Sol.  Givencircle x> +y?—2gx +
Passes through (6, 1)

12g+19¢c=43

6y—19c=0

(1)

Centre (g,—3) lies on given line

So,g+6¢c=8
Solve equation (1) & (2)
c=1&g=2

-(2)

equation of circle X2 +y*—4x + 6y—19=0

Length of intercept on x-axis

=2\g’—c= 223
Question ID : 11694020

Monotonocity

20. Let a function f: R — R be defined as :

efuk ,d Qyu f:R >R
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Ans.

Sol.

X

[(5-]t=3)t , x>4
f(x)= ‘

x* +bx , x<4

where be b € R. If fis continuous at x =4, then which of the following statements is NOT true ?

tok b e Rg] Hjk ifjHkfkr gA ;fn x=41j flrr g) rk futu e I dkullk dfu IR; ugh g 2
(1) fis not differentiable at x =4

x=41j fvodyun; ugh g

(2) £'(3)+f'(5) = 33
f‘(3)+f‘(5)=%5 g

(3) fisincreasing in (_Oo’%j U(8,)
(—oo,%ju(&oo) e f ofketu g

(4) fhas alocal minima at x = é

x=é,fdk ,d LFkun; future fcln g

Official Answer NTA (3)

5-1t=3|)dt >4
Given f(x) g( | )dt, x
x> +bx . x<4
f(x) is continuousat x =4

So lim f(x)=1limf(x)="f(4)

x—4"
3 4
So 16+4b=[(2—t)dt+](8—t)dt
0 3

= 16+4b=15

-1
b=—
So 4

Atx=4
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LHD=2X+b=%

RHD=5-|x - 3|=4

LHD # RHD
Option (A) is true
23 35
f'(3)+f'(5)=—+3=—
and £'(3)+°(5) = 2432
Option (B) is true

'.'f(x):x2 —%atx£4

1
f'(x)=2x——
(x)=2x1
This function is not increasing.
Intheintervalin x € (—oo, %]
Option (C)is NOT TRUE.

1
This function f(x) is also local minima at X = 3

SECTION -B

Question ID : 11694021

ITF

21.

Ans.

Sol.

: . . . 1
For k € R, let the solutions of the equation cos(sin'(x cot(tan'(cos(sin™! x))))) =k, 0 < [x| < ﬁ be

aand 3, where the inverse trigonometric functions take only principal values. If the solutions of the equation x>

—bx—-5=0are Lz-‘riz and g,then b is equal to
p k?

a
ekuk k e R d fy, letdj.k cos(sin'(x cot(tan"'(cos(sin” x))))) =k, 0 < [x| < % d gy
o Ak B g, gk ifryke f=kdk.kfern; Qyu doy e[; eku yr gA ;fn letdj.k x2-bx-5=0d gy
1
— _rFkk— rk ckc
+B 5 9 JiCJ 9

Official Answer NTA (12)

cos(sin_1 X) = cos(cos_1 \/l—x2 ) = \/l—x2
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cot(tan"l1—X2)=cotc0t"1 / ! = !
\/l—x2 \/l—x2
[. _]( X D 1-2x°
= cO0S| Sin ==
1-x 1-x?

- V1=2x2
NIES'S

:>1—2x2:k2(1—x2)

=k

:>(k2—2)x2:k2—1

2_k2_1

S

k-1 K-l
) KP-2

- K> —1 B K> -1

VK2 -2 )

2_
=
o B kK*-1) B

:>2(kk2—__12)—1=b ..... (1)

Products of roots = (L + ij% =-5
2(k* =2
= —(kz - ) (-1)=-5

=2k’ -4=5k>-5

=3k =1k’ =% Putin (1)

2(k*-2)

S -1=5-1=4

=b=
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Question ID : 11694022

Statistics

22. The mean and variance of 10 observations were calculated as 15 and 15 respectively by a student who took
by mistake 25 instead of 15 for one observation. Then, the correct standard deviation is .
,d fo ] i Mk 10 ifkk d el/; rRk ilj.k @e™ 15 rAk 15 fudky X, A fo | u ,d ijik.k 15 ok

xyrh 1 251y ;A rk Igh elud fopyu g :
Ans.  Official Answer NTA (2)

T_XX

n=10,x ==X =15
Sol. 10
2 —_—
6 ==X (x) =15
10
10
= > x, =150

i=1

9
=Y x,+25=150

i=1

9
= 2.x, =125
i=1

9
=Y x, +15=140
i=l1

140 —
Actual mean = 10 =14 = Xnew

§X?+252—152 _
i=! 10

15

™M e

= 3 x? +625 = 2400

1

™M e

x; =1775

i=1

9
% X +157 =2000 = (2x7)
i=1

actual

I o e G

actual — 1 0
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:M_MZ
10

=200 - 196 =4
(SD) =6=2

actual

Question ID : 11694023

3D Geometry

23.

Ans.

Sol.

x=3_ y—12 = 2_43 intersect the plane containing the lines XI4 - y_+21 =% and

Let the line

4ax —y+5z—Ta=0=2x—-5y—z-3,a € R at the point P(a, B, y). Then the value of o + 3 + y equals

ekuk Lk X=2-¥=2_773 4 lery] ftle j[WK, XZ4_¥Hl_7 ppy

+
7 -1 —4 1 -2 1

4ax —y+5z—-Ta=0=2x—-5y—z—3,a e RILFr g] rk fcln P(o, B,v) 1j dkVrh gA rk o+ +v dk

efu g

Official Answer NTA (12)

Equation of plane

4ax -y+5z—Ta+A(2x—5y-z-3)=0

this satisfy (4,—1, 0)

léa+l—-T7a+A(8+5-3)=0

9a+1+10A=0 (1)

Normal vector of the plane A is (4a + 2A, —1 —5A,5 — 1) vector along the line which contained the plane A is

i—-2j+k

So4a+ 20+ 2+10A+5-A=0

1IL+4a+7=0 -(2)

Solve (1)and (2)togeta=1,A=-1

Now equation of plane

Xx+2y+3z-2=0

x-3 y-2 z-3
7 1 4

is (7t+ 3, -t +2, -4t + 3) satisfy the equation of plane A

Tt+3-2t+4+9-12t-2=0

t=2

Soa+B+y=2t+8=12

Let the point in the line

Question ID : 11694024

Hyperbola
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24.

Ans.

Sol.

2 2 2 2

Ancellipse E : X—2 + % =1 passes through the vertices of the hyperbola H : —— 21—4 = —1. Let the major and
a

49
minor axes of the ellipse E coincide with the transverse and conjugate axes of the hyperbola H, . Let the

product of the eccentricities of E and H be % .1f/1s the length of the latus rectum of the ellipse E, then the value

of 113/is equal to
2 2

,d ni%kolk E:X—j+l};—j:1] virijoy; H:Z—9—Z—4:—1 d "l 1 gkdj tkrk gA ekuk nivkolk £ d nirk
a

rrk y2% vk @e'li virijoy; Hd vuilF rfk I;Xeh v{k d BEikrh gA ekuk E rFk H di mRdUnrkvk
X.kuQy % gA ;fn ni%olk E di ukfikyc thok dh yckb 7g] rk 1137 dk eku g

Official Answer NTA (1552)

2 2
y X
Hyp: —-—=1
P64 49
X2 y2 XZ y2
Anellipse E:—+ Pl 1 passes through the vertices of the hyperbola H : T -1,

Sob%=

1/1+§ /1+—

Y
Elli o=l
1pse % b2

a’ a’
Cy :\/l—b—2 = l—a

_ 2
b=8,,/16:‘ “181 — J64—a® x/113 =32

2
(64—a2):£
113
2
o’ = 64—
113
2 2
(o2 2, 32| 1552
b 8 113) 113
113/= 1552

Question ID : 11694025
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Differential Equation

25.  Lety=y(x) be the solution curve of the differential equation

sin (2x2 ) log, (tan x’ )dy + (4xy —4/2xsin (xz - ED dx=0,0<x \/% , which passes through the point

&)

eluk vody leidj.k sin(zx2)1oge(tanxz)dy+(4xy_4ﬁxsm(x2_gjjdx:o, 0<x \/g di gy

\ﬁ
Y 3
Ans.  Official Answer NTA (1)

Sol.  sin (2){2 ) In (tan x’ )dy + [4xy —/2xsin (xz —%D dx =0

is equal to

0d y=y(x), fcln (\EJJI gkdj tkrk gA rk cjkcj ¢ .

sxydx 4\/§x sin(x2 —nj

2 3 4) 1 _
ln(tanx )dY+sin(2x2) sin(2x2) dx=0

(sin x> —cos xz)

dx=0
J2 = 2sin x% cos x>

d(y.ln(tan x’ )) — 42

4x (sin x* —cos xz)

d(yln(tanxz))— dx=0

(sin x% + cos’ ) -1

:fd(yln(tanxz))+21t2dil =[0

t—1

1
= ylIn(tanx*)+2.—In
yin(tanx) 2 [t

=C

: 2 2
-1
Yln(tanxz)ﬂn(smX TCosX J:C

sinx? +cosx* +1

T
Puty=1and X=\/%
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1 2 2 .
lln($j+ln [1+\/§+1]
2 2

(1+\6+1J
2 2

Now X:\E:y(mﬁ)ﬂn :ln[%]+oln(:g;;]

y(ln\/g)zln(%j

=>y=-1
yl=1
Question ID : 11694026

Tangent and normal

26. Let M and N be the number of points on the y° —9xy + 2x = 0, where the tangents to the curve are parallel to

x-axis and y-axis, respectively. Then the value of M + N equals

ekuk 0 y°—9xy+2x =0 ij mu felnvi] feu ij Li'k jIH x - vik y-vik d ellrj g fd I[:k @e'k
M rRkN gA rk M+ N cjkcj ¢
Ans.  Official Answer NTA (2)
Sol.  y —-9xy+2x=0
5y4ﬂ—9xg—9y+2:0
X dx
dy

&(5y4—9x)=9y—2

ﬂ _ 9y -2 =0 .
dx  5y'—9x (for horizontal tangent)

2
y= 9 = Which does not staisty the original equation = M =0.

Now 5y*—9x = 0 (for vertical tangent)
5y (9y—-2)-9y5=0
y[45y—-10-9y] =0

y=0(Or) 36y=10
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_ S
T
5
y=0=2x=0&y=—=>x=
18
i)
(090) ’18

N=2
M+N=0+2=2

Question ID : 11694027

Sequence & progression

27.

Ans.

Sol.

Let f(x)=2x*~x—1and S = {n € Z: |f(n)| < 800}. Then, the value of » f(n) is equal to

ekuk f(x)=2x>—x -1 rFk S={n e Z: |f(n)| <800} gA rk > f(n) dk eku g .

Official Answer NTA (10620)
fix)=2x>—x—-1

| f(x)[<800

2n* -n-801<0

n——+

4 4 4 16

2
(n_lJ 6409 _
4) 16

1-+/6409 1++/6409
4

<n<
4

n={-19,-18-17,..c..0,1,2,.......

S f(x)=%(2x’ —x 1)

nes

1\/@](1\/@

nes

neS

=219+ 18 +....+ 12+ 12+ 22 +...+192 + 207]

— 412+ 22 +....+192] +2 [202] — 20 — 40
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B 4><19><20><(2><19+1)
N 6

_ 4x19%x20x39

+2x400-60

+800—-60-9880+800 - 60

=10620

Question ID : 11694028

Matrices

28.  Let S be the set containing all 3 x 3 matrices with entries from {—1, 0, 1}. The total number of matrices A € S
such that the sum of all the diagonal elements of AT Ais 6 is .
ekuk 3x3d IHh vi0; gk ftud vo;o {-1,0,1} e I g] dk DePPk; SgA Vi);g Aesftld fy, ATA
d fod.k d IHd vo;ok dk ;kxeg] di dy I[;k g

Ans.  Official Answer NTA (5376)
Sol. Tr(AA"H=6

o
(on

a
AA" =|b

C

g
h

(¢]
= o

d
illg h i

- o o

Now given a’+ d*+ g>+b?+e*+h’+c? + 2 +i2=6
=°C, x 2°
= 5376

Question ID : 11694029

Ellipse

29.  Ifthelength of the latus rectum of the ellipse x> + 4y + 2x + 8y — A =0 is 4, and / is the length of its major axis,

then A +/is equal to .
-1 MkoUk x2 + dy? + 2x + 8y — A = 0 i Ukfbky'c Ehok dlh yECkb 4 g rFik b d nitkv{k di ycib 7] rk
r+iIcjkcy g

Ans.  Official Answer NTA (75)

Sol.  A+/¢=75

X2 +4y? +2x + 8y -A =0

(x+1)2 Jr(y+1)2 _q
A+5 A+5
4

L
' a

4
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=A=59
INEE

1=2a=2Jr+5=2J65=16

=>A+0=59+16=175
Question ID : 11694030

Complex Number

30. LetS= {z eC:2°+7= 0} . Then Z(Re(z)+ Im(z)) is equal to

zeS

eluk s={zeC:z’+z=0}g] rk 3 (Re(z)+Im(z)) cjkcj g .

Ans.  Official Answer NTA (0)
Sol. S={zeC:z°+ =0}
Letz=x+1y
7> =x>—y*+ 2ixy

z X~y

zeS

72+, =X -y +x+i(2xy—-y)=0

=>x+x-y'=0&2xy—-y=0

1
= X =—
y=0or )
Ify=0;x=0,-1
1
If x=—; y=—3,—\/§
2’ 3

zZes

ff]

) (Re(z)ﬂm(z):(o 1+ 2+2j+0+07—7
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