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MEMORY BASED QUESTIONS JEE-MAIN EXAMINATION - APRIL, 2025

(Held On Friday 4" April, 2025) TIME:3:00PM to 6: 00 PM
n
- 1 1(39) 4 ... 2
1. cot ()+cot ( )+ct (4)+ 0o 2 (ak_l_ik) 20,
is equal to k=1
1
(1) cot™1(2) (2) cot™! (§> a is one of the root of x2 + x + 1 = 0, then n is
equal to
(3) cot™t G) (4) cot™1(3) q
Ans.  (2) Ans.  (11)
Sol.
_ 4
Sol. tan +tan™| — |+tan” +....00 ®
) (mJ () ool
X“+x+1=0
\ ®2 Leta=w
= ) tan™ tan”
S| B ) (o oo 2] {2
2. ) = w e g IR
1 = (—1)2 +(—1)2 + (2)2 T....
:>Ztan‘1 _ _
- 1 =(1+1+4)+(1L+1+H+(Q+1+4)+1+1
r=t 1+ r* ==
=20
So, (9 +2) = 11 terms
(r+1j_(r_lj SO,n=11
N, 2 2
tan™
= Zl: (o), L
o2 3 IR gy - L[(VTF R +
(V1+x2 x) m
L 1 1
:Z(tanl)(waj—tanl(r—i) %) (VT+x7 = x)| +c,
= where ¢ is the constant of integration and
:tan‘l(ﬁj—tan_l(ij m,n € N, thenm + n is equal to
2 2 Ans.  (379)
19
+tan™ (§J—tanl(§j Sol. I= I(\/1+ X2+ x) dx
2 2
+tan1(§j_tan1(§j+tan‘1(n+1j_tan1(n_lJ Let v/1+ X2 +X=t=4+1+ X2 =t-X
2 2 2 2 s
=1+X =t"+ X" —2tX
Fo. 0 5
t —
:tanl(w)—tanl(l) =1=t'-2x=x=

= x—l[t—%)
:Z_tan‘l(lj 2 t
(1 :dx—1(1+1jd
=cot” (Ej 2 t?
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=]t G(Ht%)jdt
| :%I(tmﬂ”)dt

1t20 lt18
==——+>—+cC
220 218

tlg(t 1j
=—| —+—|+C
4110 t9

19
= t—(Qt + Ej +C
360 t

= (9 i 410 B )

t19
360
=n=19

(19 1+x% — x)

= m =360
So,m+n=2379

Let the mean & variance of observation 2, 3, 3, 4,
5,7, a, bis 4 and 2, then mean deviation about
mode of the observation is

1)

= 2+3+3+4+5+7+a+b:
8

=a+b=8 ...(D

Also,

o :4+9+9+16+25+49+a2+b2 B

8

= a?+b*+112=18x8

=a?+hb?=32 ...(2)

From(1) & (2) > a=b=4

Now, mode z = 4

2+1+1+0+1+3+0+0 _
8

4

(4)" =2

M.D.= 1

If 12 15¢, +22- 15¢, +32- 15C; 4+ - +
152 15C, =2™m-3".5% thenm +n +k is
equal to

(1) 19 (2) 20
3) 21 (4) 18
(1)

Sol.

Ans.

Sol.

irz. ®C,=>ri15%C |
r=1
= 15(2{(r-1)+1f"c,.)
_ 14 5 14
:15[Z(r 1).(r_1) C,_,+ C,_lj

— 15(14. 213 + 214
= 15 x 21%(16)
=3 x5x 2V
=2mx 3", 5k
m+n+k=19.

=>m=17,n=1,k=1

Let domain of
f(x) = log,log,(8 — log,(x? + 2x + 2))

is (a, B) & domain of
g(x) = sin™? (7;';0) is [y, 6],
then find the value of a? + B2 + y?2 + 62.

(261)
For domain of f(x)

log, (8— log, (X° +2x+2)) >0

:>8—Iogz(x2 +2x+2)>1
= 7> log, (x> +2x+2)

= x°+2x+2<128

= (x+1)" -127 <0

xe(a,p)

a+pf=-2,a

X* +2x-126=0

&+ 2 =126 20 +126— 2
= 252-2(ar+ )

=256

and 8—Iogz(x2 +2x+2)>0

= 256> X*"? +2X+ 2
= (x+1)" -255<0
this inequality gives us domain as a superset of

X € (o, B) so, ultimately domain for f(x) is

x € (o, B)

For domain of g(x)
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7.

4.1

7x+10
X—2
y+0=-3,y=-2
o=-1
=y’ +6°=5
So, a? + B2+ y?* + 5% = 261

-1<

<1=xe[-2,-1]

If the sum of first 20 terms of series

4.2 4.3 4.4

T+312+1° 44322420 413313 44342+ 4
where m, n are co-primes, then m + n is equal to

Ans.

Sol.

(1) 420 (2) 421
(3) 422 (4) 423
(2
21: 443r° +r*
5 1 2r
= (r2 + 2)2 -

n (r2+2+ r)—(r2 +2—r)
2,221: (r2 +2+r)(r2+2—r)

3 1
2
Z( 2421 r? +2+rj

1 1
2 4
gt

4 8

1 1
n°+2-n n’+2+n|
S, =2 E——Z L }

|2 N“+2+n
_ n*+n
" n+n+2
s 400+20 210 _m
%7 400+20+2 211 n
m+n=210+211
=421.

8.

Ans.

Sol.

Ans.

Sol.

Let the three sides of a triangle ABC is given by
vectors 2f — j + k,i — 3j — 5k and

31 — 4j — 4k, let G be the centroid of
triangle ABC, then

6(|E|2 T |ﬁ|2) is equal to

(164)
A

Ay
l

B a C
Let (,,(,,(, be medians then
3
03+ 05+ 02 ==(a’ +b* +c’
1 2 3 4( )

3x41 123
2 2

~2(6+35+41)

Now, |AG| +‘BG‘ +‘CG‘ (2+£2+€ )

4 123
= — X —-

9" 2
So, 6(‘AG‘ +‘BG‘ ‘CG‘ ):fx%xca

=164

Consider two sets A & B containing three
numbers in A.P. Let the sum and the product of
the elements of A be 36 and p respectively and
the sum and the product of B 36 and gq
respectively. Let d and D be the common
difference of A.P’sin A & B respectively such

that D=d+3,d>0 If 2= then
p—q 5

p — qisequal to

(540)
A={12-d, 12, 12 + d}
B={12-0,12 12 + D}
p=12 (144 - &?)
q=12(144 - D?)
Prq_19 _ p_12
p-¢ 5 q 7
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144-d* 12
144—(d +3)° 7
= 5d?+72d-612=0
5d?-30d + 102d - 612 =0
(5d +106) (d -6) =0
= d=6
p = 12(144 — 36) = 12 x 108
q=12(144 - 81) = 12 x 63
p-qg=12(108 - 63)
=12 x 45
p —q = 540.

Let f(x) and g(x) satisfies the functional
equation 2g(x) + 3g G) = x and

2f(x) + 3f G) =x2+5. Ifa= flzf(x)dx
and § = flzg(x)dx, then (9a + B) is equal to

27 + 6 In2 27 — 61In2
O @) —

3 3 7
1)

4g(x)+69 (%jZZX ()

3

6g(%j+gg(x)—;

Solving (i) and (ii) we get

...(i)

—5g(x):2x—§

3

= g(x):g(;—ij

4f(x)+6f (%

j=2x2 +10 ....(iii)

11.

Ans.

Sol.

1 3

9f(x)+6f(—J:—2+15 ..(iv)

X) X
Solving (iii) and (iv) we get

—5f (x)=2x? —%—5

= f (x)=%(%+5—2x1

2
1 2%
=—| 3(NX———

1

:%[(%2-4)—(0—1)]

%(3fn2—3)

1[( 3 25\ [
a=—|| ——+5%X—
5_ X 3 )

(G ) (>3]

19 4}

K
o[11] 33
Qo === |==
506 10

6(n2+27
10

So, 9a+ pf =

1 0 0
Letthe matrix A =1 0 1] satisfy
0 1 0

A" = A2 + A2 — [ forn > 3,
then the sum of all the elements of A% is equal to

(53)

A" A2 = A2 |
A5O_A48:A2_|
A% _ A% = AZ_|

Al AZ= A |
A% A2 = 24(A2 - 1)
A% = 25A2 - 24 |



Memory Based Questions JEE-Main Exam April, 2025/04-04-2025/ Evening Session

ALLEN

12.

Ans.

Sol.

25 0 0 24 0 0
So, 25A* -241=|25 25 0 |-| 0 24 0

25 0 25 0 0 24

1 00

=25 1 0

25 0 1

Sum of all elements=1+25+25+1+1=53,

Let the values of P for which shortest distance
between the lines
Hl_Y_Zg
3 4 5
7= (pi+2j+k)+A(20+35+4k)is
% bea, b(a < b),then the length of the latus
2

2
rectum of the ellipse % + Z’—Z = 1isequal to

K=

X

(=x

N

Il
N W =
W A -
N O X

=>p-2=+1
=p=31
—a=landb=3

2 2

So, the ellipse is x_+y_ =1
1 9

13.

Ans.

Sol.

14.

AnS.

Sol.

2
= length of latus rectum = 2% =§

LetA ={-3,-2,—-1,0, 1, 2, 3}and

xRy = 2x —y € {0, 1}. If [ is number of
elements in given relation, m and n are minimum
number of elements to be added to make it
reflexive and symmetric, respectively. Then
l+m+n isequal to

(17)

For2x-y=0=y=2x

x=-1,0,1

Ordered pairs = (-1, -2), (0, 0), (1, 2)
For2x—-y=1=y=2x-1

x=-1,01,2

ordered pairs = (-1, -3), (0, -1), (1, 1), (2, 3)
=7
m=5
n=5 =>l+m+n=17.

Let the sum of the focal distance of the point
P(4,3) on the hyperbola

N S i
H: = bz—lbeB\/;,then if the length of

the latus rectum is | then value of 912 is

(40)

Xy

a@ b
Passes (4, 3)
16 9

a? b?
16 9x3
2 Xz =1
a 2a

16- 20 _ g2
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5

2x =
3

F )
2

10 \F

= —X —_—
3 5

1002
9 5
_40
9
(ex,—a)+(ex, +a)=8 %
5
2ex4=8—1
V3

15. A line passing through the point A(-2, 0) touches
the parabola P :y2 = x — 2 at the point B in the
first quadrant. The area of the region bounded by
the line AB, parabola P and the x-axis is equal to

Ans. §
3
B
(t2(+2,)t)
=(6, 2
x—4yA|-2=0
~—2,0)
Sol.
1
i
LI
t°+4 2t
=2t°=t*+4
—=t?=4
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