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SECTION - A

Question ID : 171
Binomial Theorem

31 30

1. IfZ(31Ck)(31Ck—1)_2(3ock)(3ock,1): (1(60!)

2 ya W , where a € R, then the value of 16a is equal to :
L 31 31 2 30 30 (X.(60') =
a-fé Z( Ck)( Ck—l)_Z( Ck)( Ck_l):—%,ﬁaeRé,ﬁl6aWWW§:
o= = (30!)(31!)
(1) 1411 (2) 1320 (3) 1615 (4) 1855
Ans. Official Answer NTA (1)
31 31
Sol. 31Ck’3lck—1 :Z 3lck-mcssz
k=1 k=1

= coefficient of x* in (1 + x)%

— 62
sz

30
Similary Z YCC,,, =y,
k=1

|
e 62 61! {62.61_30}

s 32730311 32
160.=31 x 61— 16 x 30 = 1411

Question ID : 172
Function
2. Let a function f : N — N be defined dy

AT U Badd £: N —> N

2n, n=2,4,6,8,

f(n)=| n-1, n=3,71L15,

n+1

n=15,9,13,
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gRT gRMIRIT g | o f :
Then, fis :
(1) one-one but not onto

(3) neither one-one nor onto

(1) Tha ® IR TVIEH ol &

(3) 7 A1 Uhal & 7 B oD ©
Ans. Official Answer NTA (4)
Sol. f(x)=1forn=1
2forn=3
3forn=35
4forn=2
So onto and one-one
Question ID : 173

Determinant

3. If the system of linear equations

gfe IRges FNHERT Ahr
2x +3y—z=-2
xty+z=4

x—y+\z=41-4

where A € R, has no solution, then

STEl A € R&, &1 &g g 78l €, ar :

(2) onto but not one-one

(4) one-one and onto

(2) ITEBIEH & W= Yl T8l ©
(4) THB TAT IATBED B

(HhAr=7 2)r=-7
B)r=8 @ r=1
Ans. Official Answer NTA (2)
2 3 -1
Sol. D=[l 1 1[|=0=|A=>A=17
1 -1 |A]
forA=7,D, =D,=D,=0
SoA=-7
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Question ID : 174
Matrices

4. Let A be a matrix of order 3 x 3 and det (A) =2. Then det (det (A) adj (5 adj (A?))) is equal to

AT ATS &3 x 3 IS BT R 2 | 7141 det (A) =27 | T det (det (A) adj (5 adj (A%))) TR &

(1)512 x 10° (2) 256 x 10° (3) 1024 x 10° (4) 256 x 10"
Ans. Official Answer NTA (1)
Sol. |A|=2

‘| Al adj(5 adj (A3))‘ s

5* .adj(adj A’)

=23 . 5[adj (adj A’)|

=23.5% A3
=23 56212
=27.10¢
=512 x 108
Question ID : 175
P& C
5. The total number of 5-digit numbers, formed by using the digits 1, 2, 3, 5, 6, 7 without repetition, which

are multiple of 6, is :

e RIgiRT & 31l 1,2,3,5,6,7 S START §RT a1 15 -5 37! &1 A1, ST fb 6 @1 Ioret 2, fb |t

I B
Ans. Official Answer NTA (4)

Sol.  There are the numbers which are diviseble by 3 and even.

T T T S 2)
41 =24

41 =27 41 =24
total =3 x 4! =72
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Question ID : 176

Sequence & progression

6.

Ans.

Sol.

LetA,A, A, ... be an increasing geometric progression of positive real numbers. If A A, A A =

1
1296 and A, +A, = %, then, the value of A, + A, + A is equal to :

1
AA =

At AL AL A, TG IRAfdd GRS B g LIS g 71 afe AAAA, %

ET@JTA2+A4=% g, A +A +A B HE R®R B

(1)33 (2) 37 (3)43 (4) 47
Official Answer NTA (3)

Let A ,—a and common ratio =r

a a , ; 1 | 1
—3.—2.3. ar=—=—a =——ma=—
ror 1296 64 6

A2+A4=%:>%+a:%:>iz+1=1:>r2 =6
Tr T

A +AFA =a+ 1) = 1/6 (6 + 62+ 6%) = 1+ 6 + 36 = 43

Question ID : 177

Definite Integration

1
7. Let [t] denote the greatest integer less than or equal to t. Then, the value of the integral J.[—sz +6x—l]dx
0
is equal to :
1
AT [] FEwH ol <t 81 wAmer || 8% +6x~1]dx BT A aReR @
0
-5 J17-13 Ji7-16
(-1 2) — Q) —%— 4) ——
4 8 8
Ans. Official Answer NTA (3)
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(X=3/8,y=1/8)

Let y=—8x?+ 6x-1

fory=-2
—-8x2+6x—-1=0-2
X=3+\/ﬁ
8
fory=-1
—8x*+6x—-1=-1
3
=~ 7y
3417
1 1/4 1/2 3/4 8 1
so [[-8x*+6x—1]dx = [ (-1)dx+ [ 0dx+ [ (=1)dx+ [ (-2)dx+ [ (-3)dx
0 0 1/4 1/2 3/4 317
8
1 3 1) (3+17 3 3+4/17
_Z -1 === |- -=1(2)-|1- 3
PRl s (4 2) ( 8 4]() ( 8 j
1713
8
Question ID : 178
Continuity & Differentiability
i [ex], x<0
ac* +[x—-1], 0<x<I
8. Letf: R — R be defined as f (x): where a, b, ¢ € R and [t] denotes greatest
b+[sin(nx):|, 1<x<?2
[e”‘]—c, X>2

integer less than or equal to t. Then, which of the following statements is true?
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[e"], x<0
aex+[x—l], 0<x<«l
w i f:R >R f(x)= g1 URAIT B, a, b, ¢ € RE 7T [t] #gwH qUiich t |
b+|:sin(nx):|, 1<x<?2

[e"‘]—c, x>2

a1 =1 poFl W W PIET 9 © 2

(1) There exists a, b, ¢ € R such that f is continuous on R.

a,b,c e R@ Rd@ g R\ forg f, R = daa &

(2) If f is discontinuos at exactly one point, thena+b+c =1

i £A3 U fdg R amiad &, da+b+c=1

(3) If fis discontinuous at exactly one point, thena+b+c# 1

gfe f4713 Us fdg W e 8, da+b+c=1

(4) f is discontinuous at atleast two points, for any values of a, b and c
a,b,cd =l N 791 & fog foA 9 &9 fIgel W eaa 2|

Ans. Official Answer NTA (3)
Sol.

Question ID : 179

Area Under Curve

9. The area of the region S:{(X, y):y S8x,y2\/§X,X21} is :
& S:{(x,y):yZSSX,ny/EX,XZI} BT ATAHA T

1342 1142 2 19+/2
(1) Tf @ ITI 3 N2 ) 192

6 6
Ans. Official Answer NTA (2)

Sol.  Required area
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9=+/2x

9:2\/§x

4 4.x%  x? !
- (m—_ﬁx)dxzﬁ{ _7}

3 1

I
I
5
I 1
wo
|3
|
020]
|
| &
|»—
|

é‘

_64—48—8+3}_11x/§
6 6

Question ID : 1710
Differential Equation

X z } dy [ X Z }
——4e" |X—=X+|——=—=+e"|y

10. Let the solution curve y = y(x) of the differential equation { Ky

pass through the points (1, 0) and (2a, o), a > 0. Then o is equal to :
X

Y| ody X . _ :
HHT ddhel THIDHROT {—w% }&_)ﬁlﬁﬁ }’ @1 &l a9 y = y(x) fa=gait (1, 0) der

(2o, o), o0 > 0 BIHR QT &, AT o, BT AN SRR 2

(1) %exp(g+\/g—lj ) %exp(§+e—lj
T T
3) exp(g+ e+1j 4) Zexp(§+\/g—lj
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Ans. Official Answer NTA (1)

X [ L9y )
Sol. (Xz_szre J(de YJ—OL

Inteqrating both sides

sin™ (zj e —Inx+c
X

asy(l)=0soc=1

sin™ (zj +e) —Inx+1
X

(2a, o) will satisfy it

%4.\/5_1 =In(20)

1 T
= o=—eX —+\/E—1
2 p(é J

Question ID : 1711

Differential Equation

d
1. Lety=y(x) be the solution of the differential equation X (1-x’ )d—z +(3x’y—y—4x’)=0,x > 1, with
y(2) =—2. Then y(3) is equal to :

d
HET b AHIDR] X(I—X2)§+(3x2y—y—4xs)=0,X>1?b‘r T y=y(x) T dMM y(2)=-2ar

y(3) |R & :

(1)-18 (2)-12 (3)-6 (4)-3
Ans. Official Answer NTA (1)

g_ y(?ax2 —1) B 4x3

Sol. 4« x(xz—l) x(l—xz)
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_ —J.(ln(xz—l)Jrlnx) _ 1
= X(X2 —l)
y = 4x’ . 1 dx = —4x sdx = 22 +c
x(xz—l) Ix(l—xz) x(xz—l) I(X2_1) x" -1

=S>y=2x+cx(x*—1)
Nowy(2)=—-2=c=-1

Soy=2x—-x(x*—-1)
y(3)=2x3-3(8)=6-24=-18

Question ID : 1712

Monotonocity

12.

Ans.

Sol.

The number of real solutions of x” + 5x3 + 3x + 1 = 0 is equal to

X'+ 5x3+3x + 1 =09 qRafdd gall ol AT © :

(Ho 21 (3)3 5
Official Answer NTA (2)

Let f(x)=x"+5x*+3x + 1

f'x)=7x+15x*+3>0

So are real root as it is odd degree polynomial

Question ID : 1713

Hyperbola
X’y 5
13. Let the eccentricity of the hyperbola H: Z o =1 be \/; and length of its latus retum be 62 , If
a
y =2x + c is a tangent to the hyperbola H, then the value of ¢? is equal to :
2 2
LIRIRCIERE D H:X—z—l};—zzl BT Sebadl \/g T AT SHS AT AT BT A 64/2 B | AR SifroRerd
a
H & U wef xar y=2x+c &, a 2 &l 719 ® :
(1) 18 (2) 20 (3)24 (4) 32
Ans. Official Answer NTA (2)
Sol l+b—2—§:>5—2 (1)
ol. P e
2b°
and —=62 . )
a
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from (1) and (2) a =242, b=23
Now condition of tangency
c2 = a?m? —b?
= c?=8x4-12=20

Question ID : 1714

Circle

14.

Ans.

Sol.

If the tangents drawn at the points O(0, 0) and P (1 +/5 ) 2) on the circle x* + y? — 2x — 4y = 0 intersect
at the point Q, then the area of the triangle OPQ is euqal to :

aﬁﬁx2+y2—2x—4y=0 zﬁﬁ@@,ﬁ 0O(0, 0) Terr P(l+\/§,2) WWT@WW%@ Qq—{]ch?’ﬁ'ﬁ
g, I sl OPQ &7 &Fhel aRTeR T :

3+4/5 44245 5+34/5 7435
m = @ DRSS @) —
Official Answer NTA (3)

0(0,0)

P (2)

Tangent at (0, 0) : x +2y =0
OP L PQ and Qisonine x +2y=0

1++/5
So Q (1"“/5)’_( )

0 0 1
SoareaofA:1+\/§ 2 1><%

—(1+/5
145 u 1
2
_ 5+3\E
2
MATRIX JEE ACADEMY

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

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

Page No. 11




MATRIX Question Paper With Text Solution (Mathematics)
JEE Main June 2022 | 28 June Shift-1

Question ID : 1715

3D Geometry

15.

Ans.

Sol.

If two distinct points Q, R lie on the line of intersection of the planes —x + 2y — z = 0 and

3x — 5y +2z=0and PQ = PR = /1§ where the point P is (1, -2, 3), then the area of the triangle PQR
is equal to :

i FHAel —x + 2y —z =0T 3x — Sy + 2z = 0 & Ufceoed @ R & =1 fd5 Q, R & T2 PQ =PR
= /18 & W& Pfag (1,-2,3) &, d sl PQR &1 &3%d &R 2 :

2 4 8 152
(1) V38 (2) V38 (3) V38 @5
Official Answer NTA (2)
Planeare —x+2y-z=0
3x-5y+2z=0

P(1,-2,3)

Q S R

Let R (k, k, k) Now PQ = /18
= (k-2P2+k+2y+k-3)’=18
=3k*-4k-4=0

L2,
3

2 2 2
So ——,——,—— | and R(2, 2, 2
Q( 373 3J ( )

o222 2
mid point 8= 3°3°3

8 V114
base of APQR = QR = \5.5, height =~——=PS

8 \/114%@

1
=—><\/§>< X
arca 9 3 3
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Question ID : 1716

3D Geometry

16. The acute angle between the planes P, and P,, when P, and P, are the planes passing through the
intersection of the planes 5x + 8y + 13z —29 = 0 and 8x — 7y + z— 20 = 0 and the points (2, 1, 3) and
(0, 1, 2), respectively, is :
A |HAell 5x + 8y + 132 -29 =10, 8x — 7y +z - 20 = 0 & ufowwed R fa=gall (2, 1, 3) q=n
(0, 1,2) & EIR ST dlel &1 AqHcel e P e P g | 1 Wadell P, dem P, @& &1 =7 v & :

T T T T
3 @ 3§ Ok

Ans. Official Answer NTA (1)

Sol.  Therequired plane P, + AP, =0
= 5+8M)x+(B8—-7A)y+(13+X)z=29 + 201

. e 7
(2, 1, 3) will satisfy if A =—

2
and plane : 2x —y+z=6 (0, 1, 2) will satisfy if A =§
So angle between then and plane : x +y+2z=15
cos 0 = 2-1+2 = 1
Jele | 2
T
= 0= N
Question ID : 1717
Vectors
17. Let the plane P : ¥.a =d contain the line of intersection of two planes f,(i+33'—12):6 and

|2

f_(—6i + 53‘ - 12) =7 . If the plane P passes through the point (2, 3,%] , then the value of |1':’1_? is equal

to:

g1 &7 FHderdl f.(§+33'—f<)=6 eI f.(—6f+53—1§)=7a% yfoese Nt 99dd P f.a=d ® 2] 3

FAda P, fag (2,3,%)@%%%,6# %Eﬂﬂﬁ%\:
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Ans.

Sol.

(1) 90 (2) 93 (3)95 (4) 97
Official Answer NTA (2)

P :x+3y-z=6

P,:-6x+5y—-z=7

Let the required plane is P, + AP, =0

=(1-6AM)x+@B+5 )y—z(1+A)=6+T7A

1
(2, 3;;) will satisfy it

A=1
So the plane : —=5x + 8y —-2z—-13=0
:f.(—51+83—2f<)=13
13af 132
> 13

(25+64+4)=93

Question ID : 1718

Probability

18.

Ans.

Sol.

The probability, that in a randomly selected 3-digit number at least two digits are odd, is :

3- 3ot @I ATgTEAT A TS W& H FH W B & 3w v B & wiiwdr 7

19 15 13 23
(1) 3¢ 2 3¢ ) 3¢ @ 3¢
Official Answer NTA (1)
000 + E00 + 0EO + 00E
_ SXS5X5+4X5X5+5x5x5+5%x5x%5
- 9x10x10
_ 5x5x19 19
T 9x10x10 36

P
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Question ID : 1719

Heights & Distances

19.

Let AB and PQ be two vertical poles, 160 m apart from each other. Let C be the middle point of B and

T
Q, which are feet of these two poles. Let 3 and O be the angles of elevation from C to P and A,

respectivley. If the height of pole PQ is twice the height of pole AB, then tan’0 is equal to :
AT & SeAfeR Uil AB @ PQ U ¥R 9 160 Hiex & 31 2| /191 B de Q 34 &1 Ul & Ui 8, s

77 favg C A PAAT A D I=TI HI0T FHHA: gﬁ‘eﬂe%\‘l IfE diel PQ @1 Sa18, Uil AB @1 $aTS & &I T[T
g T tan?0 &7 A ¥ :
3-242 3442 3-2\2 3-42
(1) 5 (2) > 3) 4 4) 4
Ans. Official Answer NTA (3)
P
A 2x
Sol.
0 /8
B C Q
tane—i —
" BC )
tanE—z—X —2
8 BC )
dividing 209 _1 anp= Y21
T 2 2
tan —
8
— tan’ 0 = 3-2V2
4
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Question ID : 1720

Mathematical Reasoning

20.

Ans.

Sol.

Let p, g, r be three logical statements. Consider the compound statements

S, :((~ p)vq)v((~ p)vr) and

S,:p—>(qvr)

Then, which of the following is NOT true ?

(1) If'S, is True, then S is True (2) If' S, is False, then S is False
(3) If' S, is False, then S is True (4) If' S| is False, then S, is False

AT p, q, r 9 dHETd B9 € | 9 Fl ) R SR

S, :((~p)vq)v((~p)vr) e

S,:p—>(qvr)

ar o 3 9 -1 9 T8 7 ?

(Hafe S, a8, dr S, & (2)afe S, 3/ €, I S, I ©
(3)afe S, 3w &, a1 S, W & (4)afe S, a<fg g, a1 S, ey ©
Official Answer NTA (3)

S :p—>(@Qvr=~pv(qvr)
=(~pvqQvVv(>pvr)

So S, and S, are same.

SECTION - B

Question ID : 1721

Set & Relations

21.

Let R, and R, be relations on the set {1, 2, ......... , 50} such that
R, = {(p, p") : pis a prime and n > 0 is an integer} and
R,={(p,p") : pisaprime andn=0or 1}

Then, the number of elements in R, — R, is

AT =l 1, 2, ... , 50} R &1 Wy R dem R, e U €

R, = {(p, p") : p VP TS HwAT ® TAT n >0 Vb QUiiep} e

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

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

Page No. 16




MATRIX Question Paper With Text Solution (Mathematics)
JEE Main June 2022 | 28 June Shift-1

R, = {(p, p") : p U 3¥To {1 € @n=07311 g}
ar R, — R, # orqual o1 dw=r 8

Ans. Official Answer NTA (8)

Sol.

Question ID : 1722

Quadratic Equation

22.  The number of real solutions of the equation e + 4> — 58e>™ +4e*+1=01s:
THIBROT e + 4e¥ — 58> + 4e* + | =0 B IRAfdD Tl B AT ©

Ans. Official Answer NTA (2)
Sol.

Question ID : 1723
Statistics
23.  The mean and standard deviation of 15 observations are found to be 8 and 3 respectively. On rechecking

it was found that, in the observations, 20 was misread as 5. Then, the correct variance is equal to

15 Uefoll & ATeg TT A [daer hAe: 8 AT 3 S by MY | G SiFe R WR U A7 Ueror 20 Bl

TN A 5 UST AT AT | o Hel YR SRR &

Ans. Official Answer NTA (17)
Sol.

Question ID : 1724

Vectors

24. If ﬁ=2§+3+3l;, B=3§+33’+1A< and 6=cﬁ+czj+c312 are coplanar vectors and 3¢=5,p | ¢ then
122(01 +c, +c3) is equal to
afd @ =2i+j+3k, b=31+3j+k TN E=c i+c,j+c,k D TE—TANI & G5=5 A { | ¢ D oigad &
T@ 122(c, +c¢,+c;) BT AE B

Ans. Official Answer NTA (150)
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Sol.

Question ID : 1725

Straight Line

25.  Avray of light passing through the point P(2, 3) reflects on the x-axis at point A and the reflected ray
passes through the point Q(5, 4). Let R be the point that divides the line segment AQ internally into the
ratio 2 : 1. Let the co-ordinates of the foot of the perpendicular M from R on the bisector of the angle
PAQ be(a, B). Then, the value of 7o + 3B isequal to .
fa=g P(2, 3) 9§ BIHR S dTell e &1 U hRor x-31e7 R fdg A 9 q_rafld gl 8 den wmafda fawor fag

Q(5,4) ¥ Brax I 2 | AT g R ¥@mave AQ &1 2 : 1 % 3rurd # 3ict: fawifia &vel 8 | AT @IvT PAQ

% FAfGATSI® R ¥ Red & e M & A<wid (o, B) 21 AT 7o+ 3B &1 A &= 8 :

Ans. Official Answer NTA (31)
Sol.

Question ID : 1726
Tangent and normal

26. Let / be a line which is normal to the curve y = 2x? + x + 2 at a point P on the curve. If the point Q(6, 4)

lies on the line / and O is origin, then the area of the triangle OPQ is equal to
HAMT [ U6 @1 & 9 G y=2x>+x+2 & fd5 P | aifieiq 21 afk a5 Q(6, 4),X@1 [ g 71 O d

fa=g &, a1 Byt OPQ &7 &=hdl aRIER & :
Ans. Official Answer NTA (13)
Sol.

Question ID : 1727

Sequence & progression

27. LetA={l,a,a, ... a, 77} be a set of integers with 1 <a <a, < ... <a, <77 Let the
setA+A= {x+y:X,y € A} contain exactly 39 elements. Then, the value ofa, +a,+...... +a,1s equal

to
T YUIieh] T U A=ad A= {1,a,, 2, ......... a,, 77} e T 1<a <a,<..... <a, <77%| 9l W

A+A={x+y:x,ye A} H a4 393qua & | Ml a, +a,+ ... +a, B A4 ¢
Ans. Official Answer NTA (702)
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Sol.
Question ID : 1728

Binomial Theorem

3

12
28. The number of positive integers k such that the constant term in the binomial expansion of (2){3 + —kJ ,

x #0is 2°. ¢, where / is an odd integer, is

12
gD ottt k e forg (2){%%) ,x# 0 fgue R ¥ R ug 2°./ &, S8l / Us fawm =
X

Ans. Official Answer NTA (2)
Sol.

uestion ID : 1729

omplex number

0. he number of elements in the set {z=a+ibe C:a,be Zand 1 <|z—3 +2i|<4}is
qoad {z=a+ibeC:abeZaul <|z-3+2i|<4}E # sraudl o A

ns. fficial Answer NTA (40)

ol

uestion ID : 1730

ircle

0. et the lines y+2x=+11+7J7 and 2y+x=2J11+6y7 be normal to a circle

If the line \/ﬁy—3x:5\/3ﬁ+11 is tangent to the circle C, then the value

f (5h — 8k)* + 5r% is equal to
TR y 4+ 2x = V114747 T 2y +x = 211+ 6+/7 T q C:(x—h) +(y—k) =1’ & #laaa 2|

fa \/ﬁy—3x=ﬂ+ll g C &1 w2l ¥@r 7, df (Sh— 8k)? + 512 &1 A R &

3
ns. fficial Answer NTA (816)

ol
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