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SECTION - A
QuestionID : 101361
Complex number
1. The area of the polygon, whose vertices are the non-real roots of the equation Z = iz” is :

I TGSl BT &b, s W TR0 Z =i7° & JJaRafdsd 9o &, 2
33 3V3

1) — 2) —
OF @ =
Ans.  Official Answer NTA (1)

Sol. 7 —iz?

3 3
(3) ) 4) 1

|E| = ‘izz‘

2
N4

[(j2l-1)=0
|2|=0 OR || =1
z=00R ;7 =1
77 =iz’

iz’ =1
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3 1y
{ 2 2
Area= 5 0 11
ECR
2 2
3V3
BN
QuestionID : 101362
Determinant
2. Let the system of linear equations x + 2y +z=2, ax +3y—z =0, —ox +y+ 2z=— o be inconsistent. Then
aisequal to :

AT Rad BT MBI X +2y +z2=2, 0x +3y—z=o, —oX +y+2z=— 0 AT 8| A o IR 2

5 5 7 7

(1) 3 @) =5 ) 5 @)=
Ans.  Official Answer NTA (4)
Sol. x+2y+z=2

ox+3y—-z=a

—ox ty+2z=-—a

for in consistent

A=0

1 2 1
a 3 -1=0
-o 1 2

oa=-7/2

QuestionID : 101363

Sequence & progression
3. Ifx=>a"y=>1b",z=) ¢" ,wherea, b, carein A.P.and [a| <1, |b| <1,[c| < I, abc # 0, then :
n=0 n=0 n=0

(1) x,y,zareinA.P (2)x,y,zarein G.P.
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Ans.

Sol.

3)

2

Xy

ST
< |-

1 1 1 1
> areinA.P.(4) _+_+; =l-(a+b+c)

afe x=) a"y=)b",z=) c" & WEla,b,cTHAP.H € qurfa| <1, ]b|<1,lc|<1,abc#0%,:

n=0 n=0 n=c

(1) X,y,zZTHAP.HE
11t .
3) xy'z THAPHE

Official Answer NTA (3)

X:Z:a“:1+a+az+a3 ........ 0=
n=0

y=) b"=1+b+b’+b’. . ..0=
n=0 l—b

Z=Z:c“=l+c+c2 ........ oo=L
= l-c

a,b,c >A.P.

l1-a,1-b,1

I 11

T > AP
XYy z

-c—>AP

QuestionID : 101364

Differential Equation

4.

Ans.

Sol.

Letﬂz ax—by+a
dx bx+cy+a

2)X,y,zW&HG.P.HE

111
@ty 1-@tbro

, Where a,b,c are constants, represent a circle passing through the point (2, 5). Then the

shortest distance of the point (11, 6) from the circle is :

e Y _BXZOYHA L arer & g (2, 5) Q1R o ATl 99 1 FroRig aar 1 a Rg (11, 6) A

dx bx+cy+a

T4 97 | AT QA &
(1) 10 (2)8
Official Answer NTA (2)
dy ax-by+a
dx - bx+cy+a
bxdy + cydy + ady = axdx — bydx + adx

bJ. (xdy + ydx) + J. cydy + J. ady :J. axdx + J. adx

(3)7 45
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2 2
bxy+CL+ay:a%+ax+k
foracircle b=0
c=-a

2

Ex2+%y2+ax—ay+k20

X*+y +2x-2y+k=0

2,5)

k=-23

X +y +2x-2y-23=0

centre

(-1,1) r=+1+1+23=5

Shortest distance from p(11, 6) = |op —1]

=‘ (12)" +(5)’ —5‘

=]13-5]
=8
QuestionID : 101365
Limit
: 18—[1—x]
5. Let a be an integer such that }}E}W exists, where [t] is greatest integer <t. Then a is equal to :
AL L 18-[1-x] .
AT a U Ul ® forda forg }({QW,W[QWWQ%‘, BT AIRAT B, Aa a/IR B :
(1) -6 (2)-2 (3)2 4)6
Ans.  Official Answer NTA (1)
18—[1-x]
lim—————
Sol. T [x—3a]
18—-1-
i
x>7 [x]—3a
17—|-
P
x—7 [X]_Sa
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17-(-7) 24
RHL.= =
6—-3a 6—3a
17—(—8) 25
LHL.= =
7-3a 7-3a
L.H.L.=RH.L
2425
6-3a 7-3a
3a=-18
a=-o6

QuestionID : 101366

Monotonocity

6.

Ans.

Sol.

The number of distinct real roots of x*—4x+1=01s:

BT x* — 4x + 1 =03 =1 IRafds qal B 6 2

()4 (2)2 31
Official Answer NTA (2)

x*—4x+1=0

fix)=x*—4x + 1

f'(x)=4x’-4

f'(x):4(x3 —1)=4(x—1)(x2 +x+1)
. WY
U
So f(x) will have a minima at x = 1
fx)=1-4+1=-2
so there will be 2 roots

QuestionID : 101367

Maxima & Minima

7.

$0

The lengths of the sides of a triangle are 10 +x?, 10 +x*and 20 — 20x?. If for x =k, the area of the triangle

is maximum, then 3k*is equal to :

T ST B gorall @l darg 10 +x2, 10+x2Tar20-20x* 2 | AR x =k & oy Br{st &1 erawal Afddmad

g A 3k> NN 2 :
(s (2)8 (3) 10

(4) 12
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Ans.

Sol.

Official Answer NTA (3)
BD=10-x? A
X&, 10 +x*
AD:\/(10+X2)—(10—X2)2 >
B 5 C
AD = [(10+10)(x* +x?) 20-2¢
AD =+/40x

Area = %ADXBC =%\/Ex(20—2x2)

A =4/40(10x -x’)

A _,
dx

J40(10-3x%)=0

, 10
3
3x2=10
3k2=10

X

QuestionID : 101368
Methods of Differentiation

8.

Ans.

5
If cos™' (%j =log, (%) ,[y| <2, then:

5
afe cos™ (%) =log, (%) Ly <2 % ar:

(1) Xz}/' + Xy, _25y = 0(2) Xzy" — Xy' —25y: 0
(3) x%y" —xy +25y=0(4) xy" +xy’ +25y=0
Official Answer NTA (4)
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y'=-2sin (5£n (ED Vel
5 X

X
xy’ =-10sin (5&1 (gj}

diff. wrt. x

Xy'+ty'= —lOcos(Sﬁn (%Dx%

2

2..m

X y"+xy'=-25y

2u

X y"+xy'+25y=0

QuestionID : 101369

X y"+xy ——SOCOS(an%j

Indefinite Integration
X +1 3
0. If J. dx f(x)e* + C, where C is a constant, then o atx=11isequalto:
X
(x2+1)ex d’f
af [~ dx=f(x)e* + C &, el C T o/ &, AMx =1 —— &R 2:
(x+1) dx’
L3 53 3 R
M - 23 (3 -3 )3
Ans.  Official Answer NTA (2)
x*+1 |, X +x+1-x |
Sol.  &(x)= ol Gl v
(x+1) (x+1)
X 1-x «
g(x)= e
( ) X+1 (X+1)2J
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X 1 x+1-11]] ,
)= X+1+(x+1)2_((x+1)zﬂe

g(x)= x b b e
x+1 0 (x+1) 1+x (1+x)

QuestionID : 101370

Definite Integration

|x3+x|

(ex"" + 1)

dx T A9 aRIR 2 :

2
10. The value of the integral j dx isequalto:
-2

(1) 5¢2 (2) 3e2 (3)4
Ans.  Official Answer NTA (4)

(46
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Sol.

f \x +x|

x\x\ + 1 X _( 1 )
applykmg rule

J‘ “X _X‘

27N 4

‘x +x‘
_.[ X
s |

(H+@)

2= el+—_xx+1}dx
o €M 1

2= ﬁjdx

ZI:J‘i‘x3+x)dx

2l = 2_[02‘X3 + x‘dx

I= I:(X3 + X)dX

4 2\2
1= 242 | 2442=6
4 2)

—)

QuestionID : 101371

Differential Equation
dy, 2 (2V-1) ,
I1. If ————~=0,x,y>0,y(1)=1, then y(2) is equal to :
dx 2" -1
25727 -1
afe Q+M =0,x,y>0,y(1)=1%, A y(2) WK 2
dx 2 -1
(1) 2+log,3 (2) 2+log,2 (3) 2—-log,2 (4) 2-log,3
Ans.  Official Answer NTA (4)
272" -1
S i )
dx 2 -1
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dy —227(2-1)

dx 2% —1
dy —2*(1—2-Y)
dx 2 —1
[
1-27 2* 1
y X
j2 dX:_J' 2 dx
2Y 1 2* 1
Let2y—1=t 2x_1=u
2Y {n2 dy=dt 2*n2 dx=du

1 1
J;dt =—Jadu

Int=—/mhu+inc

c
t=—
u
2 —1=—°
2" —1
Now x=1, y=1
=c=1
2V -1= 1
2" -1
Now putx =2
2y 1—L
41
2y:1+l:i
3 3

QuestionID : 101372
Straight Line
12.  Inanisosceles triangle ABC, the vertex A is (6, 1) and the equation of the base BC is 2x +y=4. Let the point

B lie on the line x + 3y =7. If (o, B) is the centroid of AABC, then 15(a.+ 3) is equal to :
T Falgarg st ABC &1 2fiY A fawg (6, 1) TR & @1 3R BC & IR0 2x +y =48 | AT fdg B, v
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x+3y=7®R Rerd g | I AABC &1 &5 (a, B) &, @ 15(o + ) TR 2

(1) 39 (2)41 (3)51 (4)63

Ans.  Official Answer NTA (3)

Sol.  Equation of BC = 2x +y=4 —1) A6, 1)
B lie on line x + 3y =7 —2)

from (1) & (2) B(1,2)
Foot of perpendicular A on line BC

x-6 y-1 __(12+1—4j

2 1 5
x—6_y—l_—_9
2 1 5
2 4
5 Y 5
B(1,2) o273 C(x, )
x+1 12 y+2_ 4
2 5 2 5
L _-18
5 Y 5
6+1+Q 54
Centroid o= 5 _ 2%
3 15
1+2—E
32—5:_—3
3 15
15]o+p| =51

QuestionID : 101373
Ellipse

2 2 1 2
13. Let the ecentricity of an ellipse X—2 + Z—z =1l,a>b,e= 1 If'this ellipse passes through the point (_4 5 3] ,
a

then a? +b*is qual to :
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Ans.

Sol.

Wﬁﬁgﬁ—+y—z—l a>b P Ip=dal — %‘Wﬁa—s’é’rﬁqﬂﬁg(%\/; jﬁ‘zﬁwvﬁaﬁ%?ﬁ

a’+ b R B :
(129 (2)31 (3)32 (4) 34
Official Answer NTA (2)

32 9x16
+

5a®  15a°’

5a2=80

a’=16

b2:£x16—15
16

=1

a’+b?=31

QuestionID : 101374

3D Geometry

14.

Iftwo straight lines whose direction cosines are given by the relations / + m—n = 0,3/% + m? +cn/ = O are parallel,
then the positive value of cis :

Ife TT AR AT, ! fRRFdIsa [+ m—n =0,3/% +m? +cnl =0 ERT &1 T8 &, TR &, Tl ¢ BT THD

DR
(16 (2)4 (3)3 4)2
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Ans.
Sol.

Official Answer NTA (1)
[+m—-n=0
3P+m?+nlc=0 — 1)
m=n-—/
m?=n?+[>-2nl —{2)
From (1)
30 +(n” +£* =2n()+nlc=0
divide by n?
2 2

3£—2+1+£—2—%+£—C: 0

n n~ n n
4£+£(c—2)+1 =0

n* n
lines are parallel so

om _m

1
52 m2 n2

gl 62
= — =—==> equalroots
nl n2
=D=0
(c=2)—-44)(1)=0
c=60R -2
c=6

QuestionID : 101375

Vectors

15.

Ans.

Sol.

R

(1o )1 (3)2 43
Official Answer NTA (1)

da=i+j-k

¢=2i-3j+2k
= bx¢ ||a
=cla

= 45=0
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(i+j—12).(2i—3}+212)
2-3-2=#0
which is coutradiction

So no of vectors b =0

QuestionID : 101376
Probability

16.

Ans.

Sol.

Five numbers X1>X2-X3>X4>Xs are randomly selected from numbers 1,2,3,.....,18 and are arranged in the
increasing order (X1 <2 <A3<Ag < X5) . The probability that ¢, =7 and y, =11 1s:

et 1, 2, 3, ... A8 | U Hwag AibX2-X3-X4>Xs AGTSAT I SR © dAT S JUAN HA
(X1 <%2 <Az <4 <Xs) ¥ aRerd foar Swar 21 1, =7 @A g4 =11 EF B wrlicpar € :

1 1 1 1
M 136 @) > () &5 4 34
Official Answer NTA (3)
X, <X, <X; <X, <X
Total no. of ways = "*C;
Now
x,=7,x,=11
X, <7<x,<1l<x
favourable ways =6 x 3 x 7
Xl XZ XS
_6x3x7 1

18 68

5

P(E)

Cs

QuestionID : 101377
Probability

17.

Ans.

Sol.

Let X be arandom variable having binomial distribution B(7,p). If P(X=3)=5P(X=4), then the sum of the
mean and the variance of X is :

AT U ATg1e8d @R X &l fgus ded B(7, p) 21 AR P(X =3)=5P(X =4) %, a1 X & A1 qei R0 &l
AT B

105 7 77 49
O @) 16 G3) 3¢ @ 16
Official Answer NTA (3)

B(7,P)
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n="7
P(X=3)=5P(X=4)
C, P}(1 -P)*=5 ’C, P4(1 — P)?

(1-P)=5P
1=06P
1 5
"% s
1 7
mean=np=7><g:g
Vanianeznpq:7xlx§:3_5
6 6 36
sum=Z+3—5=z
6 36 36

QuestionID : 101378

Trigonometric Ratio and Identities

18.  The value of cos (27%) +cos (4771) +cos (%} isequal to :

(271) (471:) [6n}

cos| =— |4+ cos| — |+ cos| — | T 919 IR 2 :

7 7 7

1 yo L | bl
(1 -1 @) -3 (3) -3 -5

Ans.  Official Answer NTA (2)

cos (2_71) +cos (4_71) +cos (6—RJ
Sol. 7 7 7

gn@xgj 2% 6n
= COS 7 7

. (m 2
sin| —
(7j
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. 3n 3n
—28In—CcoS—
7 7

2sinE
7

. 6w . T
—sin— —sin— |
- 7 _ 7__1

2sinE 2sinE 2
7 7

QuestionID : 101379

ITF

19.

Ans.

Sol.

.1 . 2m 1 n -1 3m). .
Sin sm? +cos cos? + tan tanT is equal to :

.1 . 2m 1 T . 3n
sin s1n? +cos cos? + tan tanT RWER B

AL ) 17 L o_3n
1) = @) = (3) 7 -5
Official Answer NTA (1)

Y 2n) 1( 7n) 1( 3nj
sin | sSin— [+ C0OS | cos— [+ tan tan —
3 6 4
. . T 1 T ) T
sin | sin— |+cCOoS | cos| m+— | |[+tan | tan| T——
s cos{ ) e -5
. . T -1 i 1 i
sin | sin— [+cos | —cos— |[+tan | —tan—
S Jrooe(-onsg (3]

|
—_

—_

T T T
—_— n____
3 6 4
11

12
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QuestionID : 101380

Mathematical Reasoning

20.

Ans.

Sol.

The boolean expression(~ ( pA q)) V (q isequivalentto:

AT ST (~(p/\q))vq =1 3 9 s goa 27

() qa—>(prq) ) p—>q G p—->(p—>a9) @p—>(pva)
Official Answer NTA (4)

(~pArq)Vvq

(~pv~qVvq

~pVv(~qVvQq)

~pvT

T

Now check by option which one is a tautology

Option (4) p—>(pVvq)

p | 4 |pva|p=pVvg

T|T| T T

T|F | T T

F | T | T T

F|F|F T
SECTION - B

QuestionID : 101381
Function

21.

Ans.

Sol.

2x

. : _ 2 1 2 3
Let f: R — R be a function defined by f(x) =—_——"_Then f +f +f +
¢ +e 100 100 100

equal to

2x
A e f: R > R, f(x) = fe mqﬁﬂﬁﬁ%‘laﬁf(L}f(L}f(i}
e +e 100 100 100

v
Official Answer NTA (99)

262)(
f(X): er +e

f(l—x)z

+f 2
100

+f(2j TN
100

jis
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plox) -2 (%)
e +e_(e+e2")

2e** 2e
f(x)+f(l-x)= + =2
( ) ( ) e2x+e e2x+e
f( ! +f(2j+f(3) ........... (2j
100 100 100 100
100 100
f(L +f(ﬁj=2
100 10

=98+1=99

QuestionID : 101382
Quadratic Equation

22.  Ifthe sum of all the roots the equation e** —11e* —45¢™* + % =0 is log, p, then p is equal to

H%WWe“—lle"—%e‘u%:OEﬁwﬁg?ﬁaﬂaﬁwlogep%,a#pw%‘

Ans.  Official Answer NTA (45)

Sol. e —1le* —45¢ ™ + % =0

Letex=t

181
£ 11t—45x —+— =0
2
3 2 /tl
20226+ 81690 - 0
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90
4t = 7 =

45

el ee™ =45

eX1+X2+X3 — 45

X, +X, +x, =log, 45

Sop=45

QuestionID : 101383
Matrices

23.

Ans.

Sol.

14 28 -14

The positive value of determinant of the matrix A, whose Adj (Adj (A))= | —1 4 14 28 | g

afk Adj (Adj

28 -14 14

14 28 -14

(A)= |14 14 28 | 2 q1 srqg A & ARMG BT e-TcHS o1 8
28 —-14 14

Official Answer NTA (14)

adj(adj(A)) =

14 28 -14
-14 14 28
28 14 14

14 28 -14

det (|A] A)=|-14 14 28

R, >R, +R

28

28 -14 14
2+R3

28 28

A|Al=|-14 14 28

28

~14 14

C,—>C-C,C,—>C,-C,

0
Al' =28
A

42

0 28
-14 28
-28 14
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A =28((28) + 14 x 42)

IAF =28 x 14 x 14 (4 + 3)
AF=4XxTx2xTx2x7x7
A= 14

QuestionID : 101384
P& C

24, The number of ways, 16 identical cubes, of which 11 are blue and rest are red, can be placed in a row so that
between any two red cubes there should be at least 2 blue cubes, is .
16 T9wY g+, f5H & 11 el € IO 99 o1 &, &I Uh Ufdd H 39 bR &9 & awidl, & fhal ff 1 are
T @ 919 FA-I—FH 2 el 19 8, B A 2

Ans.  Official Answer NTA (56)

Sol. 5—-Red
11 —Blue

xtyt+tz+wt+t+tu=1I
whenx>0,y>2,z>22, w>2,t>2,u>0
Now distribute 2 to each y, z, w, t

Xxtytz+tw+t+tu=3

3+671(3671 — 8C5 — 56

QuestionID : 101385
Binomial Theorem

60

i 5

25. If the coefficient of x'° in the binomial expansionof | —1 "1 | is5*./, where/, k € Nand/is co-prime to

5% x3
5, then k is equal to
60
Jx A5 _ | § ,
TP | @ fgus vER # X0 @1 i 5./ 7, STEf [, k € N a1/ eI [, 5 HEIMISY (co-prime) E,
54 x3
Ak R
Ans.  Official Answer NTA (5)

60
VX \/g
T tT

54 x3

Sol.

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

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

Page No. 21




M ATRIX Question Paper With Text Solution (Mathematics)

JEE Main June 2022 | 27 June Shift-1

1 60—r 1 r
2 2
e x 5_
| T T
54 X3
_(604) r o 60-r r
60 D) 3
Csl4/)six 2 x3

3r—60  180-5r
60
C544x°

S5r=120
r=24
|
60C24 53 — 60 53
24136!

Now exponent of 5 in 60! =

exponent of 5 in 24! =

exponent of 5 in 36! =

coeff of x'° will be = exponent of 5
=3+14-4 -8

=5
QuestionID : 101386
Area Under Curve

26. Let A, = {(X,y) X[ y2,|x[+2y < 8} and A, :{(x,y) Ix[+]yl< k}. If 27 (Area A)) = 5 (Area A),

then k is equal to
A A = {(xy) xSy
(&P A,) &, ATk aRTaR ©

Ans.  Official Answer NTA (6)
Sol. A ={xy):X<y,[x+2

x|+2y <8} @ A, ={(x,y)dx|+|yl<k} &1 afk 27 @Fwa A) =5

y <8}

for point B Yy =X & x+2y=38
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)

=X

2
x?—16x+ 64 =4x

x2-20x+64=0
x=4,y=2

A= y) X[ F Iy <k}

A, =4(Area of AOAB)

=4xlkxk
2

=2k?

27(A)=5(A)

27><?=5><2k2

k*=36
k=6
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QuestionID : 1101387

Sequence & progression

2 3 4 5

1 m
+ Fo 18 —
217. If the sum of the first ten terms of the series — 5 6 5 3 25 1 025 2501 18 = where m and n are

co-prime numbers, then m + n is equal to

2 3 4 5

— T + + + ; m o -
H%WS 65 ' 325 1025 2501 $”WWWWWH ¥, STE m T n FEHIS

(co-prime) H&IMN &, Am + n TRIR &
Ans.  Official Answer NTA (276)
2 3 4 5

1 + +
5 65 325 1025 2501

Sol.

L
4" +1

0 1 1 1
10 _;4r4+1 _Z;(2r2—2r+1_2r2+2r+1j

LI
S= 30 221

220 55 _m
4><221 221 n
m+n=276

QuestionID : 101388

Circle

28.  Arectangle R with end points of one of the its sides as (1, 2) and (3, 6) is inscribed in a circle. If the equation
of diameter of the circle is 2x —y +4 = 0, then the area of R is
T I R, fomast U@ o & R (1,2) @ (3, 6) B, WW%W%W%W?EW AT BT FHIDBRO]

2Xx—y+4=0% AR P &A% B
Ans.  Official Answer NTA (16)

B(1,2 A(3,6)

L=2x-y+4=0
Sol.
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Sko _6=2_4_,
pe of AB = 31 2
Slope of line L=2

So line AB and L are parallel

AB=\(3-1) +(6-2)" =/4+16 =20

|6-6+4| 2x4 8

AD=20A=2 ==
| Var1| 5 5

8 8
Area = /20 x— =25 x— =16
Js NG

QuestionID : 101389
Parabola

29. A circle of radius 2 unit passes through the vertex and the focus of the parabola y? = 2x and touches the

2
parabola y = [x - %) + a, where oo > 0. Then (4o — 8)*is equal to

2
SHE IR FT g9, Waed y =2x$9ﬁéﬁ%ﬂﬁ@%ﬁﬂﬁﬁ%ﬁ%qﬁlmy=(x—ﬂ + oL, T8l

o> 0%, & el BT 21 T (4o — 8)PaRTER &
Ans.  Official Answer NTA(63)
Sol.

QuestionID : 101390
3D Geometry

30.  Letthe mirror image of the point (a, b, ¢) with respect to the plane 3x —4y + 12z +19=0be (a6, B, 7). If
a+b+c=35, then 7B -9y is equal to
AT f875 (a, b, ¢) BT THTA 3x — 4y + 12z + 19 = 0$@ﬁ83¢ﬁﬁﬁ%%a6[3w§|m?a+b+c—5
g, AP 9y WK &

Ans.  Official Answer NTA (137)

Sol.  3x—4y+12z+19=0
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A(a, b, ¢)

C(a_6> B’Y)

Direction ratio of AC = (—6,B -b,y— c)
D.R. of plane = (3,4, 12)

-6 pB-b y-c

S0 3 4 12
B-b=8 y—c=-24
B=8+b y=c—24

Now mid point of AC will lie on given plane

B a+a—6 b+ c+y
2 7272

So

:(3_3,b_+ﬁ,c+_vj
2 2

3(a_3)_4(b_+ﬁj+12(m)+19=0
2 2

3a—2b+6c—2B+6y+10=0
3a—2b+6c—2(8+b)+ 6(c—24) +10=0
3(5-b-c) —2b+6¢ —2b + 6¢— 150 = 0
~7Tb+9c—135=0

“7(B — 8) +9(y + 24) — 135=0

7B — 9y = 137
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