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Question ID : 444792457

1.

Ans.

Sol.

The number of ways, in which 16 oranges can be distributed to four children such that each child gets at least

one orange, 1s :

(1) 455 (2) 429 (3) 403 (4)384
Official answer NTA (1)

12 coins 4 beggars 3 sticks

|15 15x14x13
j— =
125 ¢

=455

Question ID : 444792451

2.

Ans.

Sol.

LetA={0,1,2,......,9}. Let R be arelation on A defined by (x, y) € Rifand only if [x — y| is a multiple of 3.

Given below are two statements :
Statement-1 : n(R) =36.

Statement-11 : R is an equivalence relation.

In the light of the above statements, choose the correct answer from the options given below :

(1) Statement I is incorrect but Statement I1 is correct
(2) Both Statement I and Statement Il are incorrect
(3) Statement I is correct but Statement 11 is incorrect
(4) Both Statement I and Statement II are correct
Official answer NTA (1)

A=1{0,1,2,...9}

S, {x, vy} =(k,, 3k) or 3k, + 1, 3k, + 1)

or 3k, +2, 3k, +2)

=3x3+3x3+3x3

=27 elements

S, is correct

as(x,x) eR VxeA
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x,y)eR—>(y,x) eR
(x,y) e Rand (y,z) e R=(x,z) e R

.. Equivalence relation

Question ID : 444792453

3. The sum of all the real solutions of the equation log,, 5 (6x2 +28x + 30) =5-210g 4,109 (x2 +6X + 9) is
equalto:
(10 @)1 (3)4 (4)2

Ans. Official answer NTA (1)

Sol.  log,,(6x> +28x+30)=5-2log,,,, (x* +6x+9)

6x*+ 28x + 30 =6x*+ 18x + 10x + 30
=06x(x+3)+ 10(x + 3)
=(6x+10)(x+3)

log  (6x+10)+1=5-4log x+3

1

— 4=-4lo X +3
log, . x+3 ex110

logg, o x+3=t

l—4:—4t

t

1-4t=-4¢
47 -4t+1=0
(2t-1y’=0

t=—
2

1
logg, o x+3= E

X+3=+x+10

x*+6x+9=6x+10
xt=1
x ==1

sum=20
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Question ID : 444792464

1
4, Let g <8 <7 and cot® = ——— . Then the value of

242

sin [%} (cos 860 +sin 86) + cos [%) (cos86—sin86)is equalto :

A
S

Ans. Official answer NTA (1)

1
Sol. cotb = ———

242

(12

(2) -

2 2 J2-1

(4) —=—

N OF 5

sin [@j cos 80 —sin 80 cos [@j +sin 80 sin [@j +c0s 86 cos [@j
2 2 2 2
sin[@—%j [SG—LGJ
2 2
3 Jreos 3) oo 3)-n(3)
—sin| — |+cos| — |=cos| — |-sin| —
2 2 2 2

tan9 = —2\/5

2tan(ej
l—tanz[j
2
t=—2+42¢
V2t —t—2=0
1+/1+8
242

1£3

22

t=

R 2
N 22

1

t=+2 or t:_ﬁ
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(22

H=43

(355
)43

Question ID : 444792466

5. Let a,b, ¢ be three vectors such that & x b= 2(axc). If|a|=1, b |=4,| ¢|=2, and the angle between b and
¢ is60°, then |d-¢| isequal to :
(1)4 @)1 (3)0 (42

Ans. Official answer NTA (2)

Sol. axb=2(axq)

ld|=1 [b| = 4 =2
bre=2
3
ax(b-28)=0
a=(b-2¢)
af =2 (J + 4fef - 45¢)

1:k2[16+16—4’5‘]6]xéj

l:k2[32—4><4><2><%j

1 =2%16)
M=loposl
T6 2
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" L
a—iz(b—Zc)
. b_¢
a=f—F—
472
. b ¢ . b ¢
a=——— or a=——+—=
4 4
= -2 o
55:b_'c_|c_ ac="2% 1o
4 2 4
b|¢ _
se Pl ac="22 1)
8 8
4x2
ac= -2 P
3 ac=1
ac=-1
Question ID : 444792469
3d
6. Let I(X)ZI X and I(O):£+20. If I[lj:&Jrc, where a, b, ¢ € N,
(4x +6)(\/4X2 1 8x +3) 4 2) b
gcd(a,b)=1,thena+b+cisequal to:
(1)30 (2) 31 (3)28 (4)29
Ans. Official answer NTA (2)
3dx
I(x)=
s 109=] 4% +6)/4x” +8x +3
4X+6:l
t
dX:_—dZt
4t
3 dt
I(t)=-2
( ) 2I\11—4t
1-4t=u’
dt = —udu
2
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3 J~ —udu _3u
I(X):z 4x +2 re
4\ 4x+6
1(0) = %x \/% +c

c=20

+20

1(x) = 3 [4x+2
4\Vax+6

=a=3 b=8 ¢=20

atb+c=31

Question ID : 444792456

7. Let Y a, =an’+Pn. Ifa =59 anda _=7a, theno + B is equal to :

k=1
(1)3 )12 (3)7 (4)5
Ans. Official answer NTA (4)

Sol. 2 a,=an’+pn
k=1

a ta +..+a=an+fn
Tn=oan?+ Bn - (o(n—1)*+ B(n-1))

Tn = an? + Bn — (on? — 2an + o + Bn — B)
Tn=an*+ Bn—on*+2an—o—Bn+

Tn=2an-o +f

a =2o0k-o+f
a,=20o0—-oa+f

59 =19 + B
a=1200—oa+pB=1lo+f
a =o+f

1o+ B =7(c. + B)
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la+B=Ta+ 7B
3B

doa=6p= o =—
P 2

59:19x%+3

59:%33:2

3x2
o= =
2

at+tpB=5

3

Question ID : 444792458

8.

Ans.

Sol.

Bag A contains 9 white and 8 black balls, while bag B contains 6 white and 4 black balls. One ball is randomly
picked up from the bag B and mixed up with the balls in the bag A . Then a ball is randomly drawn from the bag

A Ifthe probability, that the ball drawn is white, is B, ged(p,q) =1, thenp +qisequal to :
q

(1)22 (2)23 (3) 24 (4)21
Official answer NTA (2)

A —9W, 8B

B — 6W, 4B

P=P(W)+P(B)

Question ID : 444792452

Consider two setsA={x € Z - |(x—3|-3)| <1} and B:{x eR—{l,z};WMgeq x—2|):o}.

Then the number of onto functions f: A— Bisequlato:

(1) 79 (2)32 (3) 62 (4)81
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Ans.

Sol.

Official answer NTA (3)
Ix—=3]-3|<1
~1<[x-3]-3<1

2<x-3|<4
x—3|>2 x—3|<4
X—3<-2x-322 —-4<x-3<4
x<1l x>5 -1<x<7
xe[-1,1]u][5, 7]
x=-1,0,1,5,6,7
-2)(x—-4
() PR
X_

x=4 Ihjx-2|=0

x—-2]=1

x—2==1

x=2=+1

x=3
x=3,4
Gl G2
1 5
2 4
3 3
lgx@+[§xg+ 16 x|2
a5 = (24 — [33x[2
12430124 _¢p
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Question ID : 444792461

10.

Ans.

Sol.

An equilateral triangle OAB is inscribed in the parabola y* =4x with the vertex O at the vertex of the parabola.

Then the minimum distance of the circle having AB as a diameter from the origin is :

(1) 2(3+3) 2) 4(6+3) (3) 2(8-33) (@) 4(3-5)
Official answer NTA (4)
tan30°= 2—21
tl
1 _2 Alt)=(t>. 2t)
N
heh 0 = t.0)
A(12,4ﬁ) B(127_4\g)
B(-t,)=(t, -2t,)

(x-12)(x-12)+(y-43)(y +43) =0

x2—24x+ 144 +y*—48=0
xXX+y-24x+96=0

C=(12,0) r=+/144-96 =48 =43
Minimum distance =0C —r

=12-43

-4}

Question ID : 444792465

11.

Ans.

Sol.

Let a :f—2}+31§,5 = 2iA+5—12,6 = 7&+3+1§ and v = 3 x b. If v- ¢ =11 and the length of the projection of
b on & is p, then 9p?is equal to :
(1) 12 (2)6
Official answer NTA (1)
a=1-2j+3k

~

()4 (4)9

o
Il
[\
-
+
|
>

(]
Il
>
-
+
+
>

=]

<i o<
ol ]
I

— X

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

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

Page No. 10




£3 MATRIX

Question Paper With Text Solution (Mathematics)
JEE Main January 2026 | 23 January Shift-2

p-Do¢
¢

Ol

&y

X

(ont)
I

[\

|

[\

W

I -1

~

=1(-1) -3 (~=7)+k(5)
5x‘5z—§+7}+5f<

\7:—;+73+5f<

Question ID : 444792455

12.

Ans.

Sol.

The system of linear equations

xty+z=6

2x + S5y +az=36

x+2y+3z=Dbhas:

(1) unique solutionfora=8 andb=16

(2) unique solution fora=8 and b =14

(3) infinitely many solutions fora=8 and b= 14

(4) infinitely many solutions fora=8 andb=16

Official answer NTA (3)
xty+z=6

2x + S5y +az=36
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x+2y+3Z:b
1 1 1
D=5 a 1522y~ 16-a) + 1(-1)
1 2
=1]5-2a-6+a-1
=8-a
6 1 1
D =36 5 a =6 (15 —2a) — (108 — ab) + 1(72 — 5b)
b 2 3

=90 12a— 108 +ab + 72 - 5b
=54 —12a—5b +ab
16 1
D,=[2 36 a
1 b 3

=1(108 — ab) — 6(6 — a) + 1(2b —36)

=108 —ab—-36+6a+2b-36
=36—-ab+6a+2b

1 1 6

D, =125 36 _ 1(5b—-72)- 1(2b - 36) + 6(-1)
1 2 b

=5b-72-2b+36-6

=3b-42

Question ID : 444792454

13.

Ans.

Sol.

Ifz:ng%,i:\/—71,then(z201—i)8isequlato:
(1)0 (2) 256 (3)-1 41
Official answer NTA (2)
Z:£+L
2 2
1
| 2 T
arglz)=tan" | == |=—
2(2) ﬁ 6

2
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in

:O+isin[33n+§j

.. T .
=—isin—=-1
2
(i) = (-2i)°
= (-2)" ()’
=25 =256

Question ID : 444792470

14.

Ans.

Sol.

The area of the region enclosed between the circles x* +y*=4 and x* + (y—2)*=41s :

1) g(zn—ﬁ) @) %(27:—3@) 3) g(zn—sﬁ) ) %(47:—3@)

Official answer NTA (4)

X+y —dy+4=4 (y-2y=4-x
4=14y y-2=+J4-x"
y=1 yzZiﬂ
x2=3

X:i\/§
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NE)
A=x4—x* +4sin”! [fj —43

25

A= \/_\/_3+4s1n {{j—(—fﬁJAsm ( \/jjj 4\/§

A- ﬁ+4x__[ ¥ 4X_j_ N

A:\/§+ 3+——4\/_ 0,2)

A= 2J§+——4J§ (5.1) (51)
(2, 0)

A:S?“—zﬁ

A:8n—6x/§

3
2
:5(47:—3\/5)

Question ID : 444792460

15.  Ifthepoints ofiintersection of the ellipses x* + 2y* — 6x — 12y + 23 =0 and 4x*+ 2y*— 20x — 12y + 35=0 lie
on a circle of radius r and centre (a, b), then the value of ab + 18r?is
(1)52 (2) 55 (3) 51 (4)53
Ans. Official answer NTA (2)
Sol. S +AS =0
X2+ 2y —6x — 12y + 23 + A(4x* + 2y — 20x — 12y +35) =0
(1+40)x*+ (2L +2)y* — (6 + 20A)x — (12 + 12A)y + 23 + 351 =0
1+4A=2A+2
2A=1

A=—
2

35
(1+ 2% +(1+2)y* = (6 + 10)x ~ (12+ 6)y +23 + —~ =0
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3x* +3y’ —16X—18y+%20

16x 27
X +y'———=-6y+-—=0
Y 3 Y 2

1284+9x18—-27x9

\/128+162 243

18

ab +18r’ :§><3+47:55

Question ID : 444792459

Class 4-8(8-12]12-16

16-20

16. If the mean and the variance of the data are 1L and 19
Frequency | 3 A 4 7
respectively, then the value of A + is :
(1)20 (2) 18 (3) 19 (4)21
Ans. Official answer NTA (3)
Sol.  Class X. f
4-8 6 3
8-12 10 A
12-16 14 4
16-20 18 7
Mean = Z X,
2.E
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_ 18 +10A+56+126
14+ A

_ 200+101 |
14+ — D

19_Zfixiz 2
= Zfl il
1o 3160+100% (200+10 ’
14+A 14+A
from (1) and (2)
A=6,1=13
A+p=19

)

Question ID : 444792468

17.  Theleast value of (cos?0 — 6 sinb cosO + 3sin?6 +2)is :

(1) 4-10 (2) 4410 3)1 @ -1
Ans. Official answer NTA (1)

Sol. 1+c;)s26_3Sin26+3[1—c;>s26j+2

l cos 20

2
—c0s20 — 3sin20 + 4

—cos26—3sin26€[—\/ﬁ, 10}

—3sin26+§—§cos26+2
2 2

—cos26—3sin26+4e[4—@,4+\/ﬁ]

Question ID : 444792467

a|x|+x’—2(sin | x |)(cos|x|)

18. Iff(x)= X ’ is continuous at x =0, thena + b isequal to :
b ,x=0
(D1 (2)2 (3)0 (4)4

Ans. Official answer NTA (2)

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

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

Page No. 16




. M ATRIX Question Paper With Text Solution (Mathematics)
‘“‘, JEE Main January 2026 | 23 January Shift-2

—ax + x* +2sin X cos X
x <0
X
f(x): b x=0
Sol. ,
ax +x~ —2sin X cosx
x>0
X
. —ax +x%+sin2x
lim
x—=0" X
8x°
—aX + X 4+2x — ——
lim 6
x—0" X
2
lim—-a+x+2- =2-a
x—0"
8x’
ax + X% —2xX 4+ —— 5
lim 5 —limatx-2+-2 Ta-2
x—0" X x—0"

2—a=a-2
4=2a=>a=2 b=0

Question ID : 444792462

2 2

19. Let PQ be a chord of the hyperbola X Y_2 =1, perpendicular to the x -axis such that OPQ is an equilateral
4 b

triangle, O being the centre of the hyperbola. If the eccentricity of the hyperbola is~/3 , then the area of the

triangle OPQ s :
9 11 8\/3
(5 @5 Ok OFNG
Ans. Official answer NTA (3)
X2 y2
Sol. 7 - b_2 =1
2
62 =1+ a—2
2
3=1+ b—
4
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2
2:%:>b2:8:>b:2\/§

2 2
¥
4 8
242 tan©
tan30°=—"-"~""—""—
2secH p@ﬁc&%ﬁtan@)
\/Esine

L_ COSG 30° O
\/5_ 1 0 (2 sec 6,0)

cosO
sinG—L—B Q

J6 H
B=6-1=45
cosG—ﬁ sece—ﬁ

V6 J5
. 276 22

NCRaNG
V5 5 VS

Area=£x¥:@

4 5 5

Question ID : 444792463

20.  LetA(1, 2) and C(-3, —6) be two diagonally opposite vertices of a rhombus, whose sides AD and BC are
parallel to the line 7x — y = 14. If B(a, 3) and D(y, 0) are the other two vertices, then ot + 3 +y + 0| is equal

to:

(1)6 21 (3)3 (4)9
Ans. Official answer NTA (1)
Sol. AD:7x-y+A=0

Passes through A (1,2)

7-2+A=0
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A=-5
AD:Tx-y—-5=

BC:7x—y+A=

0
0
Passes through (-3, —6)

21+6+A=0
A=15

D(y. 8) C(-3.-6)

AL, 2) B(a.p)

BC:7x-y+15=0

Ty-8-5=0
Ty—-5=0

To— B+ 15
B=7Ta+ 15

D(y, 7y-5) C(-3,-6)

o+y Ty=5+Ta+15

aty=-2

-2
2

Mid-point of AC = mid-point of BD
-1,-2)=
( ? ) [ 2 ? 2 j

A1, 2) B(o, 7o, + 15)

_To+7Ty+10

—4="To+ 7y + 10

To+Ty+14=0
aty=-2

oo+ 7a+15+7y
|8a + 8y + 10| = |
=6

Question ID : 444792472

+ 7y - 5]
8(-2) + 10|

SECTION - B

21. Let S denote the set of 4-digit numbers abcd such that a>b> ¢ > d and P denote the set of 5-digit numbers

having product of'its digits equal to 20. Then n(S) + n(P) is equal to
Ans. Official answer NTA (260)
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Sol. a>b>c>d

[I0 10x9x8x7

S="C, = =
to4l6 24

=210

n(S) + n(P) =210 + 50 = 260

Question ID : 444792475

22. Ifthe solution curve y = f(x) of the differential equation (x*—4)y' —2xy +2x(4 —x*)*=0, x > 2, passes through

the point (3, 15), then the local maximum value of fis .
Ans. Official answer NTA (16)

Sol. y=f1(x)

(X2 —4)3—)};—2xy+2x(4—xz)2 =0

g—y—[ 22)(4jy+2x(x2 —4):O
X

S—Z—[Xffé‘jy:—b((xz —4)

J' —22x dx

IF. =’ x

—Zn(x2—4)
o)1
x’-4

X2y_4 :—IZX(XZ —4)><X21_4dx

=€
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F(x)=(x*-4)(12-x%)
F'(x)=(x*-4) (-2x) + (12 —x*) (2x)
=2x(12 - x*—x*+4)

=2x(16 —2x%)

=4x(8 — x?)

= 4x(2v2 -x)(2v2 +x)

+ ., =+
22 0

F(2v2)= ((2\/5)2 —4)(12—(2\/5)2)

=4x4=16

22

Question ID : 444792471

0 2 3
23, Let A=|-2 0 1 [|andB beamatrix suchthat B(I—A)=1+A.Then the sum ofthe diagonal elements
3 -1 0
of B'Bis equal to

Ans. Official answer NTA (3)

0 2 -3
sl A=|2 0 1
3 -1 0
AT=—A
2 3
I-A=[2 1 -1
3011
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1 2 3
[+A=-2 1 1
3 -1 1

Bl2 1 —-1|=-2 1 1

T— A= 1(2)+2(2-3) +3(5)
=2_-_2+4+15=15
(I—A)ﬁ1 = %(Matrix of co-factors)T

T

2 1 5
Maxtrix of co-factors=| > 10 3
-1 7 5
2 5 -1
a1
(1I-A) ' =—|1 10 7
15
55
1 2 -3][2 5 -1
B=_|2 1 1|1 10 7
15
'3 -1 1[5 5 5
(11 10 -2
B=_| 2 5 14
15
10 10 -5
-11 2 10]-11 10 -2
B'B=——| 10 5 10| 2 5 14
225
2 14 5[ 10 10 -5
121+4+100
- L 100 425 +100
225
44196 +25
Sum = L(225 +225+225)=3
225
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Question ID : 444792474

24. The number of elements in the set § = {x -x [0,100] and J'Oxtz sin(x — t)dt = Xz} is

Ans. Official answer NTA (16)
Sol. S=x¢€]0,100]

[t sin(x—t)dt=x
0

(x— t)2 sin(t)dt =x

O Sy 4

(x2 —2tx +t2)sin tdt = x*

O Sy 4

ijsintdt—2xjtsintdt+jt2 sin tdt = x>
0 0

0

—x*cos t‘z -2x [—t cost— Il X —COS tdt} + [—tz cost— IZt X —COS tdt} =x2
—x’(cosx —1)—2x(—tcost+sin t)|z —t’cost+ ZItcos tdt = x*
x? (1 - cosx) -2x (—X COS X +Sin x)— (X2 cosx) + 2(‘[ sint—jsin tdt) =x’

x> — X €0s X + 2X° cOs X — 2x sin X — X’ cos X + 2(t sin t + cos t)| *= x>
x?—2xsinx +2 (xsinx+cosx—(1))=x2

X*—-2xsinx+2xsinx+2cosx—2=x>

cosx=1
X =2n7
x=0, 2x, 4x, 6W, ......... 3w

No. of elements = 16

Question ID : 444792473

25.  If the image of the point P(a, 2, a) in the line %: ytra_z i Q and the image of Q in the line

1 1

X_22b = yIa = Z+52b is P, then a + b is equal to
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Ans.

Sol.

Official answer NTA (3)

:1=(0,-a,0)+2(2,1,1)

Ll
R =(2A,A—-a,})

ﬁ:(27\,—3,):1\4‘(7\,—3,—2)34‘(7\1_3,)12

ﬁ~(2§+}+f<) =

0

2@ —-a)+1(A—a-2)+1(A—a)=0
4 -2at+ri—-a-2+i—-a=0

6A—4a—-2=0
3A-2a-1=0
_2a+l1

3

A

R:[4a+2 2a3+1_ 2a+lj

2

3

2

3

2

R:[4a+2 1-

3
Q(a, B, )

o+a 4da+2
2 3

_8a+4

at+a

a 2a-+1
T3
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y+a 2a-+l1
2 3
da+2
y+a=
_4a+2_a
Y 3
_a+2
Y 3
Q S5a+4 2a—4 a+2
37 3 73
Q S5a+4 2a—4 a+2
P(a,2,a) 3 > 3 5 3

ﬁ:[4+2aj;_[2a+10j3+[2—2aj1§
3 3 3
ﬁ(zh]—sﬁ):o

2[4+2aj_[2a+10j_5(2—2a) 0

3 3 3
8+4a—2a—10-10+10a=0
12a-12=0
a=1
QG,-2,1)
L,:r=(2b,1,-2b)+A(2,1,-5)

S=(2b+2A,1+A,~2b—51)

$:2b+2k

2=2b+2)\
b+i=1

272 14
2
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