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MEMORY BASED QUESTIONS JEE-MAIN EXAMINATION - JANUARY, 2025
TIME:3:00PM to6: 00 PM

Ans.

Sol.

Sol.

Sol.

SECTION-A

If a square divided 4 x 4 squares. If two squares
are chosen randomly then the probability that the
squares doesn’t share common side is

(1) 3/5 (2) 4/5
(3) 3/20 4) 710
()
16 _ _
Probability = 224 _120-24_ 96 _4
C, 120 120 5
Find variance of numbers 8, 21,34 ....... , 320.
Method-1
Number of term 320 =8 + (n—1)13
312=(mn-1)13
n-1=24
n=25
2 —
o’ = 25 “1hy
12
_ 24 x 26 <132
12
=52 x 169 = 8788
Method-2
13 8+ 320
8+21+344..+320 o (8+320)
Mean = =
13 13
i(sz +21° +....320% ) —164°
= 8788

There are 5 boys and 4 girls. The sum of number of
ways to sit them such that all boys sit together and
number of ways such that no boys sit together is
equal to

5B & 4G

Case-1

No boys together = 5! x 51 =120 x 120

Case-2

All boys together = 4! x 5!

Total = 14400 + 24 x 120

=120 x 144

=17280

Ans.

Sol.

Sol.

If the square of the shortest distance between the
X-2 _ y—1= z+3 andx+1= y+3= z+5
1 2 3 2 4 -5

line

.. m .
is —, where m, n are coprime numbers then m + n
n

is equal to ?

) 2)9 (3) 14 (4) 21
(2)
I* line Xx=2_y-1_z+3
1 2 -3
Or T=2i+j—3k+k(i+2j—3k)
II* line X+1:y+3=z+5
2 4 -5
F=—i—3j—5k +p(2u+4j-5k)
a—b).(pxd
o E5)
[P
_ (Bi+4j+2k).(2i-])
J5

_6-4

NG
= i

5
.. Square of shortest distance = % =g

m=4,n=>5

m+n=

3
Ifl= S3mz—XdX3, then the value of definite
sin2x + cos2x

2 .
. . X SInX COosx .
integration J ———— dxis
0

sin?x + cos*x

mE ok @<

B 3
sinzx dx
=] = =&
0 sin2x + cos2x

By property — 5

33
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Sol.

3
C0Ss? X
3 3
sin2 X +€0s? X

dx

oct— N3

XSin X cosx
Let J= f—d
sin” X +cos” X

_JZ- X Sin X COS X
0

J=|————dx
sin® x + cos* x
By property — 5

) [;—xjsinxcosx
J= d

: X
sin® X +cos” x

0

Do eq. (1) + (ii)

2
2|=jdx
0

o)

2
(1,l 1S
2
2Ly
2 4
Equation of chord
T=S;

y
22 4.0
2 4 2 16
X, Yoy X,¥_9
2 3 2 8 16
4x+y=8 8 +2y=9

~9-8x
2

From (1) & (2)

2 4\ 2

x? 1

x? 1(9—8xj2
= —+= =1

= —+——(81-144x +64x° ) =1
2 16

= 8x%+81-144+64x* =16

72x2 - 144x+65=0
X1 +x2=2
65

X1 tX2= ——
R

...

...(ii)

Sol.

D:\/(XI_X2)2 +(y1_y2)2

= \/(xl —x2)2 +16(X, —xz)2
= |x1 — X 17

, 65
= [2% —4x—\17
72

4-2 17

18
i i
R R

If [x3sinx dx = g(x) + ¢ where C is integration
constant, g(0) = 0.

(g G) +g G)) = am® + Bn? + vy, then find the
value of a + B —y

J X2 sin xdx

=—x3CcosX + _[3x2 cos xdx

=—x° cosx+3(x2 sinx—.|'2xsin xdx)

=—x3cosx +3(x2 sinx — 2(—xcosx + Il.cosxdx))

g(x)=—xcosx +3(x*sinx+2xcosx — 2sinx) +¢
9(0)=0=c=0

1
o==

8

3
=2
y=-6

3+ 1+6+48 55
8 )
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Sol.

Sol.

a, B are the roots of quadratic equation x? — px +
q=0 and 10" , 11" terms of an A.P. whose

common difference is % Sum of 11 terms of the
A.P.is 88, then find q — 2p =

oa=a+9d

B=a-+10d

=% (2a+10d) =88

a+5d=8

a+E=8

a:8—E

af=q
31 14><3—21=q

7x31=q

217=q
q-2p=217-59=158

If |z| =1 and §+ §| = 1, then find the number of
possible complex number.
x2+y?=1
22(7)2 =1
X +y* +x7 +y?|=1
1
x2 _y?=2
*-y|=3
1 1
X2 _y? == x2 _y?—_=
y 2 y 2

10.

Ans.

Sol.

Let S be the region consisting of points (x, y) such
that—1<x<1

& 0<y<a+e —e ¥l If area bounded by

ez+8e+1)

the region is 2 ( find “a”.

@)
Let,y=a+eX_eM
(1)x=>0, y=a+e‘—¢e*
y =& +e X
(2)x<0, y=a+te*—¢g
Y =g —e*

y y=a+ el _ g-IXl

vy

1 O 1

Area = Zj (a+e*—e™)dx
0
= 2 ax+e” +e‘xll)

2(e*+8e+1)=2[@a+e+ %)—(2)]

2(e*+8e+1)=2ae +2e°+2—4e
e2+8e+1=e’+(@-2e+1
=8=a-2

=a=10



All: " Memory Based Questions JEE-Main Exam January, 2025/23-01-2025/Evening Session

11.

Ans.
Sol.

12.

Ans.

Sol.

13.

Ans.

Sol.

In the expansion of (1 + x)P(1 —x)? coefficient
of x and x?2 is 1and -2 then find p? + ¢

(13)

coeff of x=>p-g=1=p=1+q

coeff. of X* = 9C, - pq+°C, =-2

Q(q _1)_(1+q)q+(1+q)q
2 2
=>¢-0-20-2¢°+q°+q=—-4
=Qq=2

p=3

So, p?+q*=3*+22=13

=2

(3x— 1)% _
(V3x+z)"

. 2x%2-3x+10
Evaluate lim (——;
x—oo \ 3x<+4x—-2

lim

3,10

x  x°)(3x —1)”2
o x2(3+4 %

X X

jk3x+2

im 22
x>0 3
2 L 2

3 3Je

fx)=6+ 16cos(§—x)cos (§+x)
cosx sin3x cos6x. If range f(x) is [a,B] then
distance of point (a, B) from3x + 4y + 12 =01s

Let

(11)
16 .
f(x)=6+ ?cos3x - sin 3x - COS6X

=6 + 2 sinbX - cosbX

f(x) 6 + sinl2x

f(x) =[5, 7]
3X+4y+12=0
15+28+12‘_‘§ B

]
5

14.

Ans.

Sol.

15.

Ans.

Sol.

A= (ai]-) Given
0 0 4 0 2 1
A1=0,A1=1,A1=[0].
0 1 3 0 2 0
Find (a,3)
(1)

dan +3ax=1
2a,1 + 233 =0
—daxp+3ax=1
an=-1
The system of equations x + y +z =6, X + 2y + 5z
=9, X + 5y + Az = u has no solution, if
A=17, n=R-{18}
X+y+z=6
X+2y+5z=9
X+5y+iz=p
11 1
D=1 2 5 =1-17
1 5 A4

1
5|=34+3u-105
A

=31-4u+21

NPT oo g e

O

N

I
P P B BB B & © O
ol

1
5
A
6
9|=
y7,

For no solution
D=0

A=17

D; = 3(n—18)°
D3=pn-18
&D;=72-4pu
=4(18 — )
A=17,u=R-{18}



Memory Based Questions JEE-Main Exam January, 2025/23-01-2025/Evening Session All: "

16. If y=(x- y;’—;) sin (%) if x(1) =7 then find
cos(x(Z)).

(1) In2 (2) -In2
(3) 2In2 (4) 2In?2-1
Ans. (4)

ax ). (X
Sol. y= [x —y—jsm(—}
dy y

X

—=V

y

dx d
_zv+y_
dy dy

. dv .
i=v-v-y—.sinx
dy
1= —yd—v.sinv
dy

dy = —sinvdy

Iny=cosv+c
X

Iny=cos—+c
y

0=0+c
c=0

X
Iny =cos—
y

In2 =cos (ij
2

X
COSX = 2coszz—1

=2In2-1
17. The distance of the line XT_Z = yT_6 =Z3 from the
point (1, 4, 0) along the line f = yT_Z = Z3ﬁ i
1) V14 (2) V17
(3) V13 (4)V15

Ans. (3)

Sol.

Q(21+2,31+6,41+3)

P(1, 4,0)

2A+2-1 3A+6-4 44+3-0

1 2 3
21+l 31+2 _ 424+3
3
Ah+2=31+2 OL+6=8L+6
A=0 A=0
Distance = +/(1)? +(2)% + (3)°
= 14
18. Let P be the point P(-1, -1, 2) and Q(5, 5, 10). A
divide PQ in the ratio A:1. If (0Q. 0A) —
%IOP X 0A|?> = 10, then find A. (where O is
origin).
(15 2)7
3)9 4)12
Ans. (3)
Sol. P(-1.-1,2) Q(55,10)

A 51-1 51-1 101+2}
A+l A+17 A+1

0Q =(5,5,10)

oA [52-1 54-1102-2
A+l A+1 A+1

OP =(-1,-1,2)

oQ - o—Azi[5A—1+5z—1+2oz+4]
A+1

= > [304+2]
A+1

22(20)°

(A+1)°

o7 <o -2
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£[152+1]—
A+1

1/12(20)22 [2]=10
5(1+))

= (151 + 1) (L + 1) — A2(16) = (L + 1)?
= 2)2-141=0

A=0s0,A=7

19. A={xy|lx+yl=3};

B ={GyI x|+ |yl < 3}
Let C = A n B. Find the sum of all values of x +
yVx,y€C.

Sol. Ans. (0)

Ans.3-3=0
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