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SECTION -A

Question ID : 7155053701

1.

Ans.

Sol.

Statement (P = Q) A (R = Q) is logically equivalent to :

FIT(P = Q) A (R= Q) & Td Td Jod BT E

(H@PVvR)=Q 2)PAR)=Q B)®=R)v(Q=R) 4 @P=R)A(Q=R)
Official Answer NTA (1)

P=QArR=0Q)

We know that P = Q=~Pv Q

=(-PvQA(-RVvQ)

=~PVvR)VvQ

=(PVvR)=Q

Question ID : 7155053687

Ans.

Sol.

If the ratio of the fifth term from the beginning to the fifth term from the end in the expansion of (‘\‘/5 + LJ is

63

6 :1, then the third term from the beginning is :

Irl%(i‘/i+ ! J & IR # IR < dfad g 1 ofd W dfEd g F I /6 01 B, 9 Ry A RN UG R

7
(1) 3043 (2) 6043 (3) 602 4) 3042
Official Answer NTA (2)

(R GER
"C,2 4 | 3¢
“ (j V6

nc4 3_[¥) {2}1 J4 1

=n=10

L
So T,=" 2" 37 = B4 603

NG

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

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

Page No. 2




n M ATRIX Question Paper With Text Solution (Mathematics)

JEE Main April 2023 | 06 April Shift-1

Question ID : 7155053698

3.

Ans.

Sol.

The mean and variance of a set of 15 numbers are 12 and 14 respectively. The mean and variance of another

set of 15 numbers are 14 and o2 respectively. If the variance of all the 30 numbers in the two sets is 13 , then
c’isequal to:

15 T&1eT & H1e R0 e 12 9 14 2 | 15 3= 3R A1l & 91y 9 UGN e 14 9 o2 8 | afe 91 30
G131 BT ARl 13 B, a1 o2 SRR B

(D9 (2)12 3)10 @11
Official Answer NTA (3)
2 2 _ 2
Combine var, =2% 10 +n1n2(m1 n:z)
n, +n, (n, +n,)
2 14\2
13:15~14+15~c$ Jr15~15(12 14)
30 30x30
2
13=14+cs +i
2 4
¢’ =10

Question ID : 7155053696

4,

Ans.

Sol.

Let the position vectors of the points A, B, C and D be 5%+53+2M§,i+23+3l§, —2i+7»j+4f< and
i+ 53 +6k . Lettheset S = {\ € R : the points A, B, C and D are coplanar}. Then z (A+2)* is equalto:

reS

A1 figali A, B, C a D & Retfd @feer 51+ 5]+ 20K, i +2j+3K, 21 + Aj+ 4k T —i+5]+ 6k & | 71 ey
S={LeR:fgA,B,CID AL} 8,76 » (L+2)° RNERE:

reS

(1)25 (2)41 3) 377 (4)13
Official Answer NTA (2)

a=5i+5]+2Ak

b=i+ 23+3ﬁ

c= —2f+7ﬁ+4f<

d= —i+5}+6f<
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BA-(BCxBD)=0

4 3 2)-3
-3 A=-2 1 [=0=>A1=23
-2 3 3

S(A+2)> =16+25=41

Question ID : 7155053697

5. Let 4 =2i+3j+4k,b=i-2j—2k and ¢ =—i+4j+3k . If d is a vector perpendicular to both b and ¢,

and a-d =18, then |axd|* isequal to:

A g =2i+3j+4k,b=i-2j-2k I =—i+4]j+3k 2R THARY d @R b 9 ¢ I & Faq 2R
a-d=18 8, a9 |dxd| HTAFE:
(1) 640 (2) 760 (3) 720 (4) 680
Ans. Official Answer NTA (3)
Sol.  bx¢=2i-j+2k
d=xr2i-j+2k)
a-d=18
=>A=2
|@xdP=afldf -@-dy’
=720

Question ID : 7155053688

6. The sum of the first 20 terms of the series 5+ 11 +19+29+41 +

S5+ 11+ 19+29+41 + ... & UM 20 &I 1AL :
(1) 3520 (2) 3420 (3) 3250 (4) 3450
Ans. Official Answer NTA (1)
Sol. S,)=5+11+19+29+......
Let T. =ar’ +br+c
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T =a+b+c=5
T,=4a+2b+c=11
T,=%9+3b+c=19
a=1b=3,c=1
20 20 20
Hence Sy = D, 1" +3) 1+ 1=3520

r=1 r=1 r=1

Question ID : 7155053691

1

7. Let 5f(x)+ 4f(—j = l+ 3,x>0.Then ISIlzf(x)dx isequal to :
X) X

AT 5f(x)+4f(l)=l+3,x >0%|dd 18ff(x)dx HIAFE :
X X

(1)Slog,2-3 (2)Slog,2+3 (3)101log 2-6 (4)10log 2 +6
Ans. Official Answer NTA (3)

Sol. 5f(x)+4f(lj =l+3
X) X

1
X —>—
X

Sf(l)+4f(x)=x+3
X

(1)x5—(2)x4

= f(x)=i—ix+l
9% 9 3

:18j2f(x)dx=18 o431
! 9 923

=10In2-6

Question ID : 7155053693

8. The straight lines I, and I, pass through the origin and trisect the line segment of the line

L :9x+ 5y=45between the axes. If m, and m, are the slopes of the lines 1, and 1, then the point of intersection
of the line y=(m, + m_)x with L lieson :
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WA X |, 91, 9 &g A Bax SRl 8 IR Y@L @ 9x + 5y = 45 @ 3781} & §1 WIS Dl <1 a_Ta” 9 3
dfedi & | afe ¥@eli 1, & 1, B 9o m, 9 m, &, 79 @&l y = (m, + m,)x 3R L &1 ufiese fdg fow v
W

(I)6x+y=10 2)y—-2x=5 B)y—-x=5 (4)6x—y=15
Ans. Official Answer NTA (3)

B0, 9)

Q56
P10 4]
Sol. .
<+ \5.0)'
L
3 9
mlz—:—
10/3) 10
6 18
m2=—=—
(5/3) 5
9+36 45 9
m1+m2= =—=—
10 10 2

So, y =(m, +m,)x isy=%x

Now solving y = %x and 9x +5y =45

45 10
=>2y+5y=45=2y=—,x=—
y+oy y 7 7
35
—X:—:S
Y 7

Question ID : 7155053686

9. If > C, # C, =10:1, thentheratio (n’ +3n):(n’ =3n+4) is:
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afe ¢, €, =10:1 & @ 3gea (n” +3n):(n* ~3n+4) ¥:

(1)35:16 (2)27:11 (3)2:1 (4) 65:37
Ans. Official Answer NTA (3)
Sol. *"C," C,=10:1
(2n)! y 3(n-3)!

10
3!1(2n-3)! n!
= 4(2n-1)=10n-20
=>n=8

(n*+3n) 64424 88

Now (n*-3n+4) T64_24+4 44

Question ID : 7155053682

» x-3
10. Let A={xeR:[x+3]+[x+4]<3}, B:{XGR:T‘ [z 3 j <3‘3"}, where [t] denotes greatest

r=1 1 Or
integer function. Then :

qMT A ={x e R :[x +3]+[x +4] <3}, B={X€RZ3X(§13TJ _ <3‘3*} 8, T&l [t] He&<™ quries Bl ¥ |

r=1
ad:

(HA=B 2)BcC,A#B 3) AnB=9¢ 4) AcB, A#B
Ans. Official Answer NTA (1)
Sol.  [x]+3+[x]+4<3

2[x]<—4

[x]£-2= x e (—0,-1). A

BN
3% —1? <3
1——
10

27 <37
—-3x >+3
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x<—1 B
A=B

Question ID : 7155053685

11. Ifthe system of equations
x+y+az=>b
2x+5y+2z=6
x+2y+3z=3
has infinitely many solutions, then 2a+ 3bisequal to :
afe FHIHRo e
x+y+az=>b
2x+5y+2z=6
x+2y+3z=3
% oFId Bl & | 99 2a + 3b RMER T |
(120 (2)25 (3)28 (4)23
Ans. Official Answer NTA (4)
Sol. x+y+az=b
2x+5y+2z=6
X+2y+3z=3
For o solution
A=0,A, =0,A,=0,A,=0

1 1 a
A=2 5 2[=0=11-4-a=0=a="7
1 2 3
1 1 b
A =25 6/=0=23-0-b=0=>b=3
1 2 3

Hence 2a + 3b =23

Question ID : 7155053700

12.  Fromthetop A of a vertical wall AB of height 30m, the angles of depression of the top P and bottom Q of a
vertical tower PQ are 15° and 60° respectively, B and Q are on the same horizontal level. If C is a point on AB
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such that CB = PQ, then the area (in m?) of the quadrilateral BCPQ is equal to :

30 Hex Sl Seafer SaR AB & RRER A 9 (% eaieR Sfark PQ & RRER P 9 :eR Q @ 1A P10l g 15°
360° %1 BaQ U & A aa W 2 | It AB R & fig C 59 UsR 8 f6 CB = PQ &, 98 =qyst BCPQ &1

AP (T HieR /) RMER B

(1) 300(+/3 1) (2) 300(+/3 +1) (3) 600(+/3-1) (4) 2003-/3)
Ans. Official Answer NTA (3)

A

30=h
15° p

Sol. h h

60° Q

30-h
X

tan15 =

tan60°=3—0:>x=£

x V3

2-y3 _30-h_ . (2-B)_. |
NE) 30

J3

h=30—30xi+30:60— 60

NG N

_30(60)(+/3-1)
3

Area =600(+/3 -1)

Question ID : 7155053684

13.  LetA= [aij ] ,.,» Where a;; # 0 foralli,jand A*=1. Let a be the sum of all diagonal elements of Aand b= |A.
Then 3a% +4b? isequal to :

o A=y | ISR a, # 0 T A2 =18 1991 A S Rigol & it areerd] b A a 2ok b = A

2 dd3a2 +4b? ReR 2 :
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Ans.

Sol.

(17 2)3 (3) 14 (44
Official Answer NTA (4)

LetA=[p q}
r s

Azz[p q}[p q}z[p%qr pq+qS}
r s|[r s| |[rp+rs qr+s’
A=1

=p +qr=1 q(p+s)=0

r(p+s)=0 qr+s?=1
q#0=>p+s=0=>a=0

b= Al=ps—qr=—p’—qr=—I(s=-p)
30> +4b% = 4

Question ID : 7155053694

14.

Ans.

Sol.

If the equation of the plane passing through the line of intersection of the planes 2x —y + z = 3,

Xx+1 y+3 z-

2, .
5 1 isax +tby+cz+6=0,thena+b+cis

4x — 3y + 52+ 9 =0 and parallel to the line

equalto:

e FAAA 2X — y + 2= 3, 4x — 3y + 5z + 9 = 0 B U= QT A BB ST dTel qAT T
x+1 y+3 z-2
2 4 5
(113 2)12 (3)15 (4) 14
Official Answer NTA (4)
Equation of family of plane
2x-y+z-3)+AM4x-3y+52+9)=0
x(24+40) - y(1+30)+z(1+51)—-3+91 =0
Parallel to the line
2Q2+40)-1+30)4+1+50)5=0
Sh=3

3

h=2
5

equation of plane
11x-7y+10z+6=0

@ AR T BT THIART ax +by +cz+6 =08, dda+b+c R T :
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at+b+c=14

Question ID : 7155053695

15. One vertex of a rectangular parallelopiped is at the origin O and the lengths of its edges along x, y and z axes
are 3,4 and 5 units respectively. Let P be the vertex (3.4,5). Then the shortest distance between the diagonal
OP and an edge parallel to z axis, not passing through O or P is:
T IATHR FHIOR YSherd Bl Ydh AN 7 fdg O WR B iR x, y d2M1 z el & e 39 fhRi (edges) B
SR AL 3, 4 TAT 5 FHTE & | A1 391 9 P &g (3,4,5) TR B | 9 fawmot OP @2 z 316l & iR $9% U
R, ST O a1 P | BIohR 78l Ol &, & 41 FAqd g3 &

(1) % (s2) % (3) 125 ) %
Ans. Official Answer NTA (4)
Sol.  Equation of OP is LI A
3 45
a,; =(0,0,0) a, =(3,0,5)
b, =(3.4.5) b, =(0,0,1)

Equation of edge parallel to z axis

x-3 y-0 z-5

0 0 1
S.Dz(az.ai).(?XBz)
b1><b2’

305

3 45

001 34 12
i k| |4i-35| 5
345

0 01

Question ID : 7155053683

16. The sum of all the roots of the equation ’xz —-8x+1 5‘ -2x+7=01s:
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AR [x* —8X +15|— 2x +7 =0 B & el H1 A :

(D) 11++/3

2)11-3 (3) 9+3 4 9-3

Ans. Official Answer NTA (3)

Sol. \x2—8x+15]—2x+7=0

|(x=3)(x-5)|-2x+7=0
Case—I:If x € (—0,3]U[5,0)

x> -8x+15-2x+7=0

x> —10x+22 =

2

0

+
10_\/§=5iﬁ

Lx=5++3is accepted
Case—II:If x € (3,5)

x> +8x—-15-

x> —6x+8=0

2x+7=0

x =2,4= x =4 is only accepted

.. Sum of roots 5+\/§+4=9+\/§

Question ID : 7155053692

xsec’ X + tan X)

17.  Let I(x)=jX (

dx . IfI(0) =0, then I(%) isequal to :

(xtanx +1)
x? (Xsec2 X+taIlX) o
ITFITI(X):I ; dx%la%I(O)=O%,a-er(—) PIAME :
(xtanx +1) 4
(n+d)? (n+4)
1 _
(1) log, T +4(n+4) (2) log, ™ Xnid)
(n+4) n’ (n+4?
3 loge s ) o e a4

Ans. Official Answer NTA (2)

2
tan x
2| Xsee X+ dx
Sol. j (xtanx +1)’
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x? I 2x

= + dx
(xtanx +1)

xtanx+1
=2 —X  dx
xtanx +1

2J‘ XCOSX
X Sin X + cos X

Letxsinx+cosx =t
(xcosx +sinx —sinx)dx = dt

dt
=2IT=2logt+c

=2log|xsinXx+cosx|+c

‘ J.x2 (xseczx+tanx)d —x?
(xtan+1)’ xtanx +1
[(0)=0 =c¢=0

1(£)= T t2log %(%)H

T 1+1
4

(n+4)? o
32 4(n+4d)

= log

Question ID : 7155053690

18.  If 2x¥ +3y* =20, then j_y at(2,2)isequalto:
X

AR 2xY +3y* =20 2 A2, 2) R W wmrwme

dx

|y | 3*log 161 o [3+log 4 3 —
M 4+log, 8 @ 2+log, 8 ®)

Ans. Official Answer NTA (4)
Sol.  2x¥ +3y* =20

2x [ +(lnX)y}+3y [ y'+lny} 0
y

3+log, 8

2+log, 4

x =————+2log|xsinXx +cosx|+c

| o

2+log, 8

3+log, 4

|
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.~ =(12In2+8) [ 2+log 8
12+8In2 3+log, 4

Question ID : 7155053699
19.  Apairofdiceisthrown 5 times. For each throw, a total of 5 is considered a success. If the probability of at

.k .
least 4 successes is IR thenkisequalto:

T URAT Bl 5 IR BT Sl 8 T 8 R YT AR b1 AT 5 BIF1 Udb Atholdl AT STl 8 | IS o9 I HF 4
W&ﬁiﬁmﬁfﬁﬂ% g agk SRR T :
(1)164 (2)75 (3) 82 (4)123

Ans. Official Answer NTA (4)
Sol.  n(total 5)={1,4),(2,3),(3,2),(4,1)} =4
P(success) = 4 = 1
36 9

P(atleast 4 success) = P(4 success) + P(5 success)

1\' 8 1Y 41 41 123 k
“efg)grels) oo

K=123

Question ID : 7155053689

20. Let a,,a,,a,,...,a, be n positive consecutive terms of an arithmetic progression. if d > 0 is its common

difference, then lim\/E ! + ! +oiiin +; is:

AT a,,8,,85,...,a, FHCR S & g9TS HAFTT n IS 8 | I Ardwr d > 0 &, 9

d 1 1 1
lim\/: + o, +— | ®IHAT:
n—o n(\/ahlaz 2, ++/a, 1/an_1+,/anJ
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(H1 2)0 (3) Jd's 4) %

Ans. Official Answer NTA (1)

Sal. [@i@*@i@+‘"+ﬁ]
(o B o )

a,—a, a,—a, a, a,—a

n n-1

- (- )

Lt d 1 1 1
Cnsep| + t———t
\E Ja +yay  a, +\ay Ja_+J?J
_ L \/E\/Z_\/Z
n d

_u [Aat-Dd—ifa | /1+ \/7
" Jnd "> \'nd nd

SECTION -B

Question ID : 7155053707

21.  Ifthe area of the region S = {(x,y) 2y-y’ <x?<2y,x> y} is equal to = +? _Ll , then the natural
n+l n-
number n is equal to
gfeers S = {(x y):2y -y’ <x’ <2y, x>y} BT &TTHA n+?——1 % TR 2, Td IR adh AT n aRER
n+l n-

AN
Ans. Official Answer NTA (5.00)
Sol.  2y-y’<x’<2y,x>y
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Area =“‘12(\/5—y)dy+j‘01(\/2——\/2y—}’2 )dy

s
7-22 22-3x;
+
6 12

7 7

_14-22422-3n 7 =

12 6 4

n=>5

Question ID : 7155053703

22.  Letthepoint (p,p+ 1)lieinside the region E = {(x, ¥):13-x<y<y/9-x*,0<x< 3} .Ifthe set of all values

of pis the interval (a, b), then b’ +b—a”is equal to
A1 g (p, p + 1) &3 E:{(X,y):3—XSyS 9—X2,OSXS3} & a1 Rerd g | IfT p & |t w41 &1

HHZ 3R (2, b) 8, G b> + b — 2 R B
Ans. Official Answer NTA (3)

Sol.  3-_x<y<+9-%x’

Points (p,p+ 1) liesony=x+1
So point of intersection between
y=x+l&y=3-xisx=1,y=2
and point of intersection between

. —1+\/ﬁ
x+1=+/9-x" I8 X T 5
—1+\/ﬁ
Hence P& 1>T
Hence b’ +b—-a’>=3
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Question ID : 7155053702

23.

Ans.

Sol.

Let A= {1,2,3,4, .10} and B = {0, 1, 2, 3, 4}. The number of elements in the relation
R=1{(a,b) e AxA:2(a—b)*+3(a—b) € B} is

AMA={1,2,3,4, ,10}3RB=1{0,1,2,3,4} 3 |T=H
R={(a,b) e AxA:2(a—b)*+3(a—b) € B} # 3/agdi & A& &
Official Answer NTA (18)

A={1.23,....10}

B=1{0,1,2.3, 4}

R={(a,b) e AxA:2(a—b)*+3(a—b) € B}
Now2(a—b)Y+3(a—-b)=(a—b)(2(a—b)+3)
—a=bora—-b=-2

When a=b = 10 order pairs

When a—b=-2 = 8 order pairs

Total =18

Question ID : 7155053706

24.

Ans.

Sol.

Let aeZ and [t] be the greatest integer < t. Then the number of points, where the function

f(x)=[a+ 13 sinx], x € (0, m) is not differentiable, is

AT a € 7, B [t] Fe<H guifes < t ¥ | 79 S+ figei, S8t f(x)=[a + 13 sin x|, x € (0, 1) IaFH~1g &1 8,
CARSEC!

Official Answer NTA (25)

f(x)=a+[13 sinx] ~aelandx € (0, m)

-+ total number of points of non-differentiability of [p sinx] =2p—1 herep=13

.". total number of points of non-differentiability of [ 13 sinx] =25

Question ID : 7155053711

25.

Ans.

Let the image of the point P(1, 2, 3) in the plane 2x —y+ z= 9 be Q. If the coordinates of the point R are (6,
10, 7), then the square of the area of the triangle PQR is

AT 9 2x —y +z =9 # g P(1, 2, 3) @1 ufafera Q | aft fdg R & fdenas (6, 10, 7) &, @@ 3141 PQR
@ &5l Bl a1 B
Official Answer NTA (594.00)
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P{1, 2,3)
t
M/L \R( 10,7)
Sol. \,
22x-y+z=9
Q
R lies on plane

PR =+/5° + 8> +4% =4/105

(51 +8]+4k)(2i - j+k)

cos0 =
V1056
6
V630

Area (APQR) =2 area(APMR)

=2. %(PR)2 sinBcos O

T@

f

=+/594

Question ID : 7155053708

26.  Acircle passing through the point P(a., B) in the first quadrant touches the two coordinate axes at the points A

and B. The point P is above the line AB. The point Q on the line segment AB is the foot of perpendicular from
Pon AB.IfPQ is equal to 11 units, then the value of af is

o Tqerter # fig P(o, B) A IR ST aTel o g, fderies srell ol figati A dem B o= wef avan 2 | fig P, ¥
ABIA SR | fig P AB WR STel Y @ Uig vags AB RfigQ 2 1 IR PQ =11 SHE 8, A af HTAA R

Ans. Official Answer NTA (121)
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Sol.

Let equation of circleis (x —a)* +(y—a)’ =a’
which is passing through P (o, 3)
then (o —a)’ +(B-a)’ =a’
o’ +p*—20a—2pa+a’ =0
Here equation of ABisx+y=a
Let Q (o', B') be foot of perpendicular of P on AB
o -a_B-Bp_—(+B-a)
1 1 2

PQ’ =(oc' —oc)2 +(B' —B)2 =%(oc+[3—a)2 +%(o¢+[3—a)2
121:%(0L+B—a)2

242 =0’ +B° —20a—2Ba+a’ + 20
= af = 121

Question ID : 7155053710
27.  Lety=y(x)be asolution of the differential equation (x cos X)dy + (xysinx +ycosx—1)dx =0,0 <x < g .
T . (7
_ —|+2 _
6 (6J y(6)

AT 3dehel FHIDHRUT (X cos xX)dy + (xysinx+ycosx—1)dx=0,0<x<g FIEAY = y(x) B 1%

T (n T (T (m
ﬂ?)zﬁ B ‘Ey (E)”-" (EJ‘ e

MATRIX JEE ACADEMY
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Ans.

Sol.

Official Answer NTA (2)
(xcosx)dy +(xysinx+ycosx—1)dx =0,0 < x <g
d_y+(xsinx+cosxj 1
dx X COS X X COS X
IF = x secx
y-xseCX:jwdx =tanx+c¢
X COS X

Since y(g) = ﬂ Hence ¢ =+/3

T
all
6Y

o (£

Hence

o la

Question ID : 7155053704

28.

Ans.

Sol.

The number of ways of giving 20 distinct oranges to 3 children such that each child gets at least one orange is

20 =1 FaRi @1 3 Tzl § dics] & axlhl, diich Ul g Bl B A ¥ U Fax[ el &) | &
Official Answer NTA (171)

X, +x,+x,=20

letx =1+t x,=1+t,x,=1+¢,

whent,t,t. € {0,1,2, ... 17}

t, +t, b, = 17-mmmmev (1)

So number of such distribution is equal to number of non-negative integral solutions of equation (1)

So required solution ="7**"'C, ="C,

Question ID : 7155053709

29.

Ans.

Let the tangent to the curve x> + 2x — 4y + 9 =0 at the point P(1, 3) on it meet the y-axis at A. Let the line

passing through P and parallel to the line x — 3y = 6 meet the parabola y* = 4x at B. If B lies on the line 2x — 3y
=8, then (AB)?is equal to

AT x>+ 2x — 4y +9 =0 & g P(1, 3) TR Tl 3@ y-31e1 Bl g A R fAereh) 8 | A1 P A B ST aretl del
X — 3y = 6 & AR 31, WA y* = 4x &1 fdg B W fiyerdl 2 |afs fdg B, ¥@12x — 3y = § R 2, Al (AB)? aRI&R
N

Official Answer NTA (292)
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Sol.

Equation of tangent at P(1, 3) to the curve
X2 +2x—4y+9=0isy—-x=2
Then the point A is (0, 2)

Equation of line passing through P and parallel to the line x — 3y =6

The possible co-ordinate of B are (4, 4) or (16, 8)
But (4, 4) does not satisfy 2x —3y =8

Thus the point Bis (16, 8)

Then (AB)*=292

Question ID : 7155053705

30.

Ans.

Sol.

3

15
The coefficient of x!® in the expansion of (x“ - Lj is
X

(X4_L3) & IR H x'® BT 0T &

X

Official Answer NTA (5005)

e () (2

X
60-7r=18

r=6

Hence coeff. of x'¥ = 15C6 =5005
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