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SECTION -A

Question ID : 7155053790

1. The random variable X follows binomial distribution B(n, p), for which the difference of the mean and the
variance is 1 . If2P(X=2)=3P(X=1), then n’P(X > 1) isequal to :
UF A5FeH TR X Uh fgus B(n, p) RTae ATed qoi YRRl &1 3R 1 B, &1 AR &Rl 8 | I 2P(X =2) =
3P(X=1),8 @n’P(X>1) R :
(H11 (2) 16 (3)15 4)12
Ans. Official Answer NTA (1)
Sol. np-npgq=1
=np(l-q)=1
=np*=1
2P(X=2)=3P(X=1)
2 .nC2p2qn72 = 3 'nclp‘qul

- 2'n-(n -1)
2

p=3nq

= (n-1)p=3(1-p)

:(piz—l]p=3(l—p)
NEUE

p
=1+p=3p

-p)

Lol
p2

son=4
n’P(x>1)=n*(1-P(x=1)-P(x=0))

el

Question ID : 7155053780
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—CX

ax cxe
e™ —cos(bx) —
2. If lim =17, then 5a’ +b*isequal to :
x>0 1—cos(2x)
e™ —cos(bx) — exe.
afX lim 2 17,3 522 +b? W R :
x—0 1—cos(2x)
(1) 72 (2)76 (3) 64 (4) 68

Ans. Official Answer NTA (4)

—CX

e™ —cos(bx)— exe
Sol m (1—cos2x) A—=17
) = $X4X2
4x
On expansion,
2.2 2.2
(1+ax+azX ]—(l—bzx J—sz(l—cx)
lim 5 =17
x—0 2%
(a—jX+X2 (az+b2 Czj
) 2 2 2
hng S =17
X X
c
For limit to be exist a — 5 =0
c
a=—
2
2,12 2
ang 20T g
4
a2+b2+4a’2=17x4
5a>+ b>=68
Question ID : 7155053778
MATRIX JEE ACADEMY

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

Website :

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

Page No. 3




n MATRIX Question Paper With Text Solution (Mathematics)

JEE Main April 2023 | 13 April Shift-2

5
3. The coefficient of x° in the expansion of (2){3 - 3%) is:
X

(2;;3—3%J & TR H x° H VN 2
X

26 80
OF 2)8 G) = O

Ans. Official Answer NTA (4)

5
1
Sol.  General term for (ZX3 —3—2)
X

5 1 r 3 5-r
Tr-!—l - Cr _37 (2X )
— SCr(_l)r3—r25—r.X15—5r
I5-5r=5=r=2
Coeff. of x> =°C (-1)322°

=10><l><8
9

Question ID : 7155053776

1 2 3
4. Letfor A=la 3 1/[,|A|=2.If|(2adj (2A))|=32",then3n+ aisequal to:
1 1 2

—_— W N
N = W

(1)10 2)11 3)12 49
Ans. Official Answer NTA (2)

& g |A| =2 ¥ 1 3R (2 adj (2A))| = 32" 2, @1 3n + o WG :
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Sol.

S [Al=2

—_ W N
NN = W

1
A=|la
1

=S |Al=16-1)-a@l-3)+12-9)=2
=>5-a-7=2=0a=-4

Now |2 adj (2adj 2A)| = 32"

= 232adj 2A) = 32"

= 23 29A[ =25

= 20 21A =25

=2¥5=2"=>n=>5
S3nt+ta=15-4=11

Question ID : 7155053779

S.

Ans.

Sol.

Leta.a,a,, ... be a G. P. of increasing positive numbers. Let the sum of its 6" and 8" terms be 2 and the

1
product of'its 3" and 5" terms be 7 Then 6(a, +a,) (a,+a,)isequal to:

HHTa,, a,, 4, ...... T SHHD TR D1 b G. P. 8 | 7M1 33 B0 3R AT U] &1 AN 2 B TAT 50 AR

1?72

3IR df=rd Y&l &1 JUHHd é g, dl6(a, +a,) (a, +a) WERE:

(1)3 )2 (3) 343 4) 242
Official Answer NTA (1)

a,ta, =2

—artar’=2 (1)

1 1
dzas = 52 a2‘1'2'r4 25

:ar3=l
3

2

—+—=2

3 3
=r+r’=6
=>@+3)@?-2)=0
=r’=2

.'.ar'2=l:ar=l
3
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Now, 6(a, + a,) (a, + a,)
=6 (ar + ar’) (ar’ + ar’)

1 1)1 2)
(6 303 3
—6Li=3
2

Question ID : 7155053774

6. Let a, P be the roots of the equation x> —+/2x+2 =0. Then o'* + B'* is equal to :
A THBROT X2 —2x+2=0 B gl o, P E 1A ol + B SRR & :

(1)—64 (2)-128 (3) —6442 (4) —128\2
Ans. Official Answer NTA (2)

Sol.  x2_\2x+2=0

\/Ei\/ﬂ:\/ii\/gi

2 2

. i =in
g 24V6 55 6 e ae s

2

a*=27¢ 3 =128|e 3

—i27
pi4 =128 ¢ 3

at+plt = 128(2)cos(2?“) =-128

Question ID : 7155053785

7. The plane, passing through the points (0, —1, 2) and (-1, 2, 1) and parallel to the line passing through
(5,1,-7)and (1,-1,-1), also passes through the point :
fa=gati (5, 1, —7) @2 (1, —1, —1) | Brax ST arell ¥&1 & FHaR a2 g3t (0, —1, 2) @21 (-1, 2, 1) | 8rax
SIaTe A, 1 § 9 foa fawg 9 g ST 22
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(1)(0,5,-1) (2) (=2,5,0) (3)(2,0,1) 4 (1,-2,1)
Ans. Official Answer NTA (2)
Sol.  Plane passing through (0,—1, 0) and (-1, 2, 1)

Then vector in plane <—l, 3, —1> vector parallel to plane is <4, 2, —6>

A

i j k
Normal vector to plane (i) =|-1 3 -1
4 2 -6

=1(16)—j(10)+k(-14)
n=(8,57)

Equation of plane
8(x—-0)+5(y+1)+7(z-2)=0
= 8x+5y+72=9

From given options point (-2, 5, 0) lies on plane.

Question ID : 7155053782

8. The area of the region {(x, y):x'<y< ’xz —4‘,y > 1} is:

e {(x,y): :

_}Eﬂm%i

MFEE-D @Iy @@l @ @R

Ans. Official Answer NTA (4)

N W

12

A=2[i(3—x2)dx+f(4‘2xz)d"]=2 (3"_%1 +[4x_§]ﬁ

Ayt )5

3 3

Sol.
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Question ID : 7155053773

9. Let S= {ze C:z =i(z2 +Re(2))} . The Z|z * isequal to :

zeS

AT S={zeC:Z=i(zz+Re(2))} glar Z|Z|2 TR E :

zeS
5 7
1) — )4 3)3 4) —
(D 5 () 3) “4) 5
Ans. Official Answer NTA (2)
Sol. Letz=x+1iy
2=i(22+Re(2))

=>x—iy=i(xX*—y?+2ixy +Xx)
X —1ly=1(x*—y? +x)—2xy
x==2xy=>x(2y+1)=0

-1

—y=x2—y*+x (i)
Case (1)x=0
(i)=>-y=-yV" =2y -y=0=y=0,1
z=0,1
Case(2)y=7
1 1 3

(ii):>5=X2—Z+X:>X2+X—Z=O
4x+4x-3=0=>2x-1)(2x+3)=0

1 -3
X==,—

22

1 1,31

2 272 2

Z|Z|2 =0+1+%+§=4
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Question ID : 7155053789

10.  Letforatriangle ABC,
AB=-2i+ 3 +3k
CB=ai+ [3} + yﬁ
CA =4i+ 3} +8k
If 8> 0 and the ara of the triangle ABC is 5\/8 ,the CB-CA is equal to :

AT U st ABC & forg,

E=—2f+j+3l§

C—B=oci+[33+yf<

a=4i+3j+8ﬁ

2192 § > 0 & a2 Begst ABC &1 &5l 54/6 &, dl CB-CA SRR 2 :

(1) 60 (2) 54 (3) 120 (4) 108
Ans. Official Answer NTA (1)
Sol.  AB+BC+CA =0

a=2,p=4,y-35=3

~[ABxAC]-5v6

(6 —9) + (286 +12)> + 100 = 600

=0=5,y=8

Hence CB.CA =60

Question ID : 7155053772

2

2
11. Therangeoff(x):4sin’l( X jis:
X" +1

2

f(x)=4sin‘1( = jao"rtrﬁw%:

x> +1

(D) [0, =] (2) [0, 2m) (3) [0, 27] 4 [0, ™)
Ans. Official Answer NTA (2)
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2
Sol. f(X):4Sin_l( A 2]

1+x

2

0< <1

1+x

2
— 0 <sin™! X 5 <E
1+x 2

2
:>0£4sin_1(lx 2]<2n
+ X

Range : [0, 2m)

Question ID : 7155053775

12.  Ifthesystem of equations
2x+y—-z=5
2x -5y +Az=p
x+2y—5z=7

has infinitely many solutions, then (A + W’ +(h—p)’is equalto:

Ife qHIPROT e
2x+ty—z=35
2x -5y +Aiz=p
x+2y—-5z=7
FoFasas, @ (A+p)’ +(h—p)’ RERE :
(1)916 (2) 904 (3)912 (4) 920
Ans. Official Answer NTA (1)
Sol. 2x+y-z=5
2x—Syt+iz=p
x+2y—-5z=7
forinfinitesolutionD =D =D,=D,=0
2 1 -1
D=2 -5 A|=0
1 2 -5
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2025-20)—(-10-2) -1 (4+5)=0
5040 +10+%-9=0 =17

5 1 -1
D, =lu -5 17|]=0
7 2 -5

5(25-34)—u(5+2)+7(17-5)=0
—45+3p+84=0=> p=—13

Now (%+p)’ +(A—p)* =(17-13)* +(17+13)°
=16+ 900 =916

Question ID : 7155053783

13.  Let(a, B) be the centroid of the triangle formed by the lines 15x —y =82, 6x — Sy =—4 and 9x +4y=17. Then
o+ 2p and 2o — B are the roots of the equation :
AT @S 15x — y = 82, 6x — Sy = —4 71 9x + 4y = 17 §RT &1 B34 &I B (o, B) B 1 AT o0 + 2P T2
200 — B e iR & 7T 8
(Hx*=7x+12=0 2)x*—13x+42=0 (3)x*-10x+25=0 (4)x>—14x+48=0

Ans. Official Answer NTA (2)

Sol. 15x—-y=282

6x —Sy=—4
Ox +4y=17
A(1, 2)
B(5, -7) C(8, 8)
1+5+6 2-7+8
(O(,B)E( 3 , 3 )5(4,1)

oa+2p=6and20—-pP=7
Equation x> —13x +42=0
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Question ID : 7155053784

14.

Ans.

Sol.

Let the centre of a circle be (o, B) and its radius r <8. Let 3x + 4y =24 and 3x — 4y = 32 be two tangents and
4x +3y=1be anormal to C. Then (o.— 3 +r)isequal to :

A (& 9 C &1 d< (o, B) & T 9@ B r < 8 7| AFM C HI &1 Wl W 3x + 4y = 24 T2n
3x -4y =328 AAM UG Mg 4x + 3y =1 8|l (0w — P + 1) RE &

(1)7 )5 (3)9 )6

Official Answer NTA(1)

X+3y=1

\ 3x +4y =24
(01, [3) c 3X \,

L
A 3x—-4y=32

First find point A by solving 4x + 3y = 1 and 3x —4y =32
After solving, pointAis (4,-5)
centre (o, ) lieon 4x + 3y =1
1-4a
3
Now distance from centre to line 3x —4y—32 =0 and 3x + 4y —24 =0 are equal.

3a—4(1_34°‘j—32‘ |3a+4(1‘34°‘J—24‘

5 B 5

doa+3B=1=PB=

after solvinga=1and & = —

3
For o =1, centre (1, — 1) = radius =5
28 (28 —109)
o=—, ——
For 3 centre 3° 2

= radius ~49.78 (rejected)
Hence,aa=1,p=-1,r=5
o—PB+r=7
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Question ID : 7155053787

15.

Ans.

Sol.

Let N be the foot of perpendicular from the point P(1,—2, 3) on the line passing through the points (4, 5, 8) and
(1,-7, 5). Then the distance of N from the plane 2x -2y +z+5=0is:

A fagali (4, 5, 8) A2 (1, -7, 5) ¥ BIhR 5 aretl v &R fag P(1, -2, 3) 9 STl Y /@ S U1 N 8 | a1 Foadt

2X—2y+z+5=0ANBIGIR:
(D7 2)8 39
Official Answer NTA (1)

x—1 +7 z—5
L == 22
1 4 1

N({#+1,4¢—7,f£+5)

PN = (1,41 —5,1+2)

PN<1,4.1>=0

S A+16L-20+1+2=0
=>ir=1

N (2,-3,6)

Distance of N from 2x -2y +z+5=0

d=‘2(2)—2(—3)+6+5‘

22y ) |

3

(4)6
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Question ID : 7155053788

16, Let[d|=2,

B’ = 3 and the angle between the vectors a and b be % .Then | (3 +2b)x (2a - 3b) | is equal to:

7 [d] = 2, B]=3 ¥ qen AR 4 iR b @ dra BT P % 21 | @ +2b)x (24 -3b) P P
(1) 882 (2) 841 (3) 441 (4) 482

Ans. Official Answer NTA (1)

Sol. [d|=2./b|=3, 5A5=%

Now ‘(5+25)x(25—35)’2 =‘2§x5—3€ix5+45x5—65x52

7(ax B)‘2 — 4ofa” [B[ sin® X = 49491 — 882
4 2

Question ID : 7155053791
17. The statement (p A (~ q)) vV ((~ pP) Aq) vV ((~ p) A(~ q)) isequivalent to :

F (PAC~ D)VI=P)AQV(~P)A(~q) FFESH TR T :

(M P vy @) pv(~q 3) (~p) Vv (~q) @pvq
Ans. Official Answer NTA (3)
Sol. (PA @)V ((~p)AQV((~p)A(~q)

=(~pAr@v~qQ)Vv(pAr~q)

=~pv({PAr~q
=(~pvp A(~pVv~q)
=~pVv~q

Question ID : 7155053777

18.  All words, with or without meaning, are made using all the letters of the word MONDAY. These words are
written as in a dictionary with serial numbers. The serial number of the word MONDAY is :

T MONDAY @& 941 31eR1l & W A GR TTeq 1Yol A1 372fEH, IH1Y 7Y & | 571 WR1 B A[HI & AR

HHTD AT B AT foraT TR © | 7 MONDAY &1 i Il ©
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(1)326 (2) 327 (3) 324 (4) 328

Ans. Official Answer NTA (2)

Sol.  Firstarrange in alphabetical order

i.e. ADMNOY
A =5!
D =51

M|A =4
M|D =4
M|N_ =4
M|O A =3
M|(OD__ =3
M|O|N A__=2!
M|O|N D|A|Y|=

Question ID : 7155053781

—X 50

4
—£+je tan™ xdx
4

19. The value of ;I

i1S:

O [ A

n
—%+Ie’x tan ™ x dx

e 0

O e | A

e ™ (tan49 X +tan”' x) dx

e ™ (tan49 X +tan”' x) dx

HIAME :

(1) 51 (2) 49 (3)25 (4) 50

Ans. Official Answer NTA (4)
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i
LA

Sol. Letl,=e* + Ie‘x tan>” xdx
0

T
4

I, = je_x (tan49 X +tan”! x)dx
0

n
t 4 2

= Ie‘x tan 9x(sec x)dx
0

T T
50 |4 4
e tan” X +ije_xtan50xdx
50 50
0 0
T T
4
:e—+Lje XtaIlSOXdX=I—1
50 500 50
1
thenI_l—SO
2

Question ID : 7155053786

Xx+3 y-1_ z-5.

20. The line, that is coplanar to the line ,1S:

-3 1 5
v X3 _ YTl 275 o recretnr v w1 e
-3 1 5
x+1 y-2 z-5 X—1=y—2=z—5
D =577 @77 5
x+1 y-2 z-5 X+1:y—2:z—5
T S T T
Ans. Official Answer NTA (3)
Sol.  Check by option
MATRIX JEE ACADEMY
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-3+1 1-2 5-5 |-2 -1 0
option3 =| -3 1 5 1=-3 1
-1 2 5 -1 2

-2 -1 0
=2 -1 0|=0
-1 25

.. option (3) is correct.

SECTION -B

Question ID : 7155053794

21.

Ans.

Sol.

The remainder, when 7' is divided by 17, is

7' @1 17 F AT # WR I9Hd @
Official Answer NTA (12)

7'% divided by 17

7="7(mod 17)

7> =-2 (mod 17)

7% =—-8(mod 17)

78 =—1 (mod 17)

7' =1 (mod 17)

7% =12 (mod 17)

.. Remainder=12

Question ID : 7155053792

22.

Ans.

Sol.

LetA={-4,-3,-2,0,1,3,4} and R = {(a,b) e AxA:b=la| orb’=a+ 1} be arelation on A. Then the

minimum number of elements, that must be added to the relation R so that it becomes reflexive and symmetric,
is

AMA={-4,-3,-2,0,1,3,4} sTMARGFaY R={(a,b)e AxA:ba| @b’ =a+ 1} B |dI 5y

R % %9 9§ $H fhd= o1aad SIS 1Y, foras & I waqged e |49fid 8 iy
Official Answer NTA (7)

R=[(-4.4),(-3.3), (3.-2), (0,1), (0,0), (1,1), (4.4), (3.3)}

For reflexive, add = (-2,-2), (-4,—4), (-3, -3)

For symmetric, add = (4, —4), (3, -3), (-2, 3), (1, 0)
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Question ID : 7155053799

23.

Ans.

Sol.

The foci of a hyperbola are (£2, 0) and its eccentricity is % A tangent, perpendicular to the line

2x + 3y =6, is drawn at a point in the first quadrant on the hyperbola. Ifthe intercepts made by the tangent on

the x- and y-axes are a and b respectively, then |6a| + [Sb| is equal to

TS STfTRaeTd &I AT (£2, 0) 8 TAT SHD] Schadl % 2 | UM AT H SIARITT & G g UR G e

G, S 2X + 3y = 6 & o9ad g, Wil oIl 8 | IS I8 T2l 3@, x- 7 y-31el IR $HA: 37 EUs a 21 b gkl

g, 1 |6a] + |5b| RTER &
Official Answer NTA (12)
2ae =4

(-

a3
4\ 9 9

3

slope of tangent m = 5

equation of tangent is

y=mxi\/a2m2 —b?
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X=0:>b=ii
3
|6a|+|5b|=?+?=12

Question ID : 7155053793

24.  Total numbers of 3-digit numbers that are divisible by 6 and can be formed by using the digits 1,2, 3 4, 5 with
repetition, is

3T 1, 2, 3, 4, 5 & AN A, GRIGRT & A1, 978 S A+ drell 6 A fI910 3 3idi @l Aansii &) 6m 2

Ans. Official Answer NTA (16)

Sol.  Case-1 Unit digitis 2
2
| ||
v v
(i) 2 2 =4
(ii) 2 2 =4
Case—2 Unit digitis 4
Ly
vV
(i) 2 2 =4
(ii) 2 2 =4

Total number=16

Question ID : 7155053801
25.  Forx e (-1, 1], the number of solutions of the equation sin™ x = 2tan™' x is equal to

X € (-1, 1] & foIg, FHIHR01 sin™' x =2tan™' X & Bl &I AT ©
Ans. Official Answer NTA (2)
Sol.  sin(sin!x)=sin (2 tan! x)
. 2x
1+ x2
x=0, £1
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= x=0and 1 are possible
Question ID : 7155053797

26. Letf, = L{kzl: sink’li(ZI:(zk —1)sin*™ chos xdx,n € N. Thenf, —f, isequal to )

k=

a4 £, = L{;sink’lxj(;(zk—l) sin*™! chos xdx,neN g|darf, —f «WER?

Ans. Official Answer NTA (41)

'x.cos xdx

Sol. f,(x)= (1 +sinx +sin® x +sin® x +...+sin"" (x))(l +3sinx+5sin’ x +..+(2n —1))sinn_

o'-—.[\)\;l

Multiply & divide by \/sin x

1 3 5 7 2n-1
((Sin X)2 +(sinx)2 +(sinx)2 +(sinx)2 +...(sinx) 2 J

o'.—.[\)|;|

COSX

A/sin x

Put (sin x)"? + (sin x)*? + (sin x)*? + .... (sin X)* > =1t

dx

(1 +3sin X + 5sin’X +... + (2n —l)sinn_1 (X))

(1 +3sinx +5sin’ X+...(21’1—1)Sil’ln_1 X)

l cosxdx =dt
2 Jsinx
n
f, =2t
0
f =n’
£, —1f,= @21y —(20)
=441 - 400
=41

Question ID : 7155053795

27.  Let[a] denote the greatest integer < o.. Then [\/T ] + [\/5 } + |:\/§ } +...+ [\/ﬁ } is equal to

AT o] FETE qUIh < o & | Al [\/I:|+[\/§}+[\/§}+...+|:\/@} TR B
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Ans. Official Answer NTA (825)

Sol. sz[\ﬁ}[ﬁ}[ﬁ}....{ﬁ}

.:\/@}—{\/ﬁ}mle

S=1x3+2x5+3x7+....+10x 21

10
= Zr(2r +1)
r=1

10 10
= 22 2+ Zr
r=1 r=1

_ 2><10><11><21+10><11
6 2

=770+ 55

=825

Question ID : 7155053798

28. If y = y(x) is the solution of the differential equation d—y+ 4x y= X+2 =,Xx>1 such that

()T ey

y(2)= %10g6(2+ \/5) and y(\/z) = cxloge(x/a+|3)+[3—\/§,cx,[3,y € N, then afy is equal to

d 4 2
Zﬁ?_y+ X y = X+ 5,X>1Eb‘[%?fry=y(x)%69ﬂy(2)=§10ge(2+\/§)gﬁ—\r

dx - (x*-1) (x' 1)

y(V2)=alog,(No+B)+p—+fy.c.p,y eN & @ oy RS
Ans. Official Answer NTA (6)
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d_y+ 4x X+2

Sol. x >1 whichislineariny

5 >

dx (Xz‘l)y:(xz_l)E

4x
e e ) 2y

X+2
5

(x*-1)2

(X —1) I X+2 dx+c

\/X2—1
= y(><2—1)2 =\/xz—1+2ln(x+\/x2 —1)+c

.‘.y(2)=§1n(2+\/§)
.'%ln(2+\/§)-9= \/§+2ln(2+\/§)+c

(x2 —1)2 dx+c

—

Solution s ¥{x’ —1)2 _

c=—3
.‘.y(><2—1)2 X —1+2ln(x+\lx —1)— 3
Put x=+2

.‘.y(\/z)'lzl+2ln( 1) NG)
y(V2)=2in(2+1)+1-43
:ocln(\/a+|3)+[3—\/§

a=2,p=1y=3 SLaBy=6

Question ID : 7155053800

29.  The mean and standard deviation of the marks of 10 students were found to be 50 and 12 respectively. Later,

it was observed that two marks 20 and 25 were wrongly read as 45 and 50 respectively. Then the correct
variance is

10 BT & 7h] & ALY AT HFG ferer™ Haen: 50 T 12 3d fhy 1V | 916 § I8 <1 711 f <1 8131 & 37 20
qAT 25 Teleh I HH: 45 TAT 50 U TV 9 | &) L TR0 8
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Ans.

Sol.

Official Answer NTA (269)
> Xi(wrong) = 500

2

144=w 50
- (50)°

26440 =3 x;

(wrong)

2Ky =430

= Xi(correct) = 45

z X 12 (correct)

= 22940

=26440-3500

22940
Variance = ——— (45)

=2294 — 2025
=269

Question ID : 7155053796

30.

Ans.

Sol.

10
Let f(x)sz x,xeR.
k=1

1=|F|Tf ka xeR

Official Answer NTA (10)

10
f(X) = kak
k=1

If 2 (2)+£'(2) =119(2)" +1 thennis equal to

B3 2f (2)+1'(2)=119(2)" +1 8 A n R &

fix)=x+2x>+ ... +10x!"

fix) x=x>+2x3+....

X(I—Xlo) IOX”

+9x'%+ 10x"
fx)(1-x)=x+x>+x>+...

+x'9—-10x!"!

=y

(i-x)

x—xT—10x'" +10x"?

10x2 —11x!" +x

="y

Hence 2 2) +/ (2) = 119.

= So,n=10

(1)’

21041
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