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PART : MATHEMATICS

1. From point B(4,8) on the parabola y? = 16x, two perpendicular chords BA and BC are drawn.
Given that the locus of centroid of triangle BAC is another parabola with length of the latus
rectum equal to ¢, then 37 is equal to
(1) 14 (2) 15 (3) 12 (4) 16

Ans. (4)

Sol.
.C
(4t,,8t,)
Variable point A & C are shown in the figure
¥ Mpp - Mpe = —1
= t1 + tz + t1t2 = _5 (1)
Suppose locus of centroid of A ABC is (h, k)
~3h=4+4t;%2+4t,2&3k=8+8t; +8t,
by eliminating t; &t, using equation (1) also
we get h :%kz +43—0
= locus of centroid of parabola is
il
"Tal Ty
~ #(LR) =%
~3¢(LR) =2
2, Area bounded between the curves x = —2y? and x = 1 — 4y? is
W2 ()22 (3)2 (422
Ans. (2)
Sol. Solving both the curves
—2y%2 =1—4y?
1 -1
Y=%
V22
Required area = | f_lfﬁi (x, — xl)dx|
1/V2
= [ — 4%+ 2y2)dy|

/N2
= [2rs " - 2y%)ay)|

-2

(1 2 1 >|:2\/7

RCAEREYS

3
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3. If Y19 (x; + 2)% = 180 and Y19, (x; — 1)? = 90, then the Standard Deviation is equal to

(13 (2) 2 (3)4 @5
Ans. (1)

Sol. Y10 (x;+2)? =180
10

10 10

Z x§+4z xi+z 4 =180
i=1 i=1
10

i=1
10

Z xi2+4z x; =180 —40 (1)

=1 =1
Also ¥F0, (x;— 1)2 =90
10 10 10

i=1 i=1 i=1
10 10
Z xl?—zz x;=90—-10 (2)

H

=]
it
-

=]
it

H
=]
it
-
I
it
"
(=}

~
1l
[
o~
1l
[y

N N
100 <10)2
10 \10
02=10-1=9
=>0=3
4. If the system of equations

x+y+z=5
x+2y+3z=9
. h : X+3y+tAz=u
has infinitely many solutions, then value of 1 + u is

(1) 13 (2) 20 (3)18 (4) 26
Ans. (3)

Sol. D=1-5
D;=A+u-18
D, =41—2u+6
D; =pu—13
Herex=%;y=&;z=%
For infinitely many solutions
D=D;=D,=D3=0
=>A=5u=13
“A+u=18
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Ans.
Sol.

Ans.

Sol.

e* 1 x<0

Let /() ={,o To 6 x5 oand 800 = x) + 110,

If « = number of points of discontinuity of g(x) and g = number of points of non-
differentiability of g(x), then a + § =

(1) 2 (2) 4 (3)3 4)5

2)
Graph of f(x)
6
/e /
O| 2'N_ "3
Now graph of f(|x|)
—3N_-2 0[
f(|x|) is continuous function and it is non diff. at x = 0 Graph of |f(x)|
46
__/l/eo
of 2 3

|f(x)| is discontinuous at x = 0
|f(x)| is non-diff. at x = 0,2,3

g(x) = f(|x]) + [fx)|

g(x) will be discontinuous at x = 0
g(x) will be non diff at x = 0,2,3
a=1[=3

a+B=1+3=4

If z,, z, and z; are roots of x> + ax? + bx + ¢ = 0. Letz; = 1,2z, = 1 + iv2 and a, b, c € R then
the value off_l1 (x3 + ax? + bx + c)dx is

(1)-8 (2)8 (3)6 (4)-4
@

f_ll (x3 + ax? + bx + c)dx
= f_ll (ax? + c)dx = 2 fol (ax? + c)dx (1)

Roots are 1,1 + iv/2 and 1 — iv/2 because a, b, c € R
1+1+iV2+1-ivV2 =~

a=-3

114 iV3)(1 —iV3) = —

c=-—4

Zfol (—3x2 = 3)dx > —2[x3 + 3x]}
= —2[4] = -8
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7. The maximum value of E = 16sin§cos3 ; where x € [0, 7], is
(W3 (2)3V3 (3)6v3 (4)6
Ans. (2)

Sol. E= 16sin)2—(cos3)2—(
E = 4sinx[1 + cos x]
E = 4[cosx + cos 2x] = 8cos = cosZ = 0
dx 2 2

3x X
= cos— = 0 or cos- = 0

> X = E n} are critical points of the function

E(0) =0
E(r) =0
£(5) =33

- maximum value of E = 3v/3

8. If the quadratic equation (1 + 2)x? — 3Ax + 44 = 0 (where # —2 ) has two positive roots then
the numbers of possible integral values of 1 is
(1) 2 (2) 4 (3)1 4)3
Ans. (1)
Sol. f(x)=(@A+2)x?—-3Ax+ 42
C-1 af(0) >0
(A+2)41> 0
>A<-20r1>0
C2-2>9
2a
31
21+ 2)
>A<-20r1>0
C-3D=0
(=312 —4(1+2)x41>=0
A(7A1+32) <0

—32
> A1E [7,0]
C-tandC-2and C-3
> A€ [_32 2)
7 )

>0

1 € [-4.57,-2)
=>1=-4-3
. Number of values of 1 = 2
9. 3 numbers are selected randomly from numbers 1,2,3 ....,31. The probability that they are in
AP.is
15 7 8 45
(W37 ()3 @5 (4) 505
Ans. (4)
Sol. Total numbers of ways of selecting 3 numbers = 31C; = % = 4495 q, b, c are in A.P.

= either a & ¢ both odd numbers or both even numbers

= 16C, + 15C, = 120 + 105 = 225
225 45

Probability = — = —

4495 ~ 899
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10. If function y(x) satisfies the differential equation
2 —2X 2 3,
L2 [6x per (3x i +4)] e~?* + 2 such that y(0) = % &y(1) = a(e™? + 2), then a is equal

dx (x3+2)(2+e72%)
to
OF @) 3) @)
Ans. (1)
6x2+e2X(3x% +2x3+4) 6x2+e2X(3x%-2x3-4)+(4x3+8)e ~2X
Sol. LF. = ef (x3+2)(2+e72X) dx — ef (x3+2)(2+e72X) g

Let x3+2)2+e ) =t
(6x2 + e72X(3x% — 2x3 — 4))dx = dt

X3
LF. = (M0+2)(2+e )220 (0 42) (24e~29)| ~2tn[2+e~2Y] _ 14;1;;%§ _ X342
A 2+e—2X
x>+ 2 x°+ 2
— —2X
= +2)dx +C
y<2+eX> f<2+ >@ Jdx
x°+2 X
(+ru)—7+2x+CMy@)——:C—1
X°+2
Soy- (z+e—2X) = : +2x+1

atx=1

( 3 )—1+2+1
Y'\2+e2)" 1

13( _2+2)
: —————
o
Soa =—

12

11. fol cot™1(1 + x + x?)dx is equal to

(1) 2tan™' 2 — %loge G) - g (2) 2tan™12 — %loge G) +§
_ 1 5 _ 1 5
(3) 2tan™"' 2 + - log, (Z) —% (4) 2tan™" 2 + - log, (Z) +§
Ans. (1)

Sol. =f1tan‘1 (1+ +X2) X

1 ( (x+1)—-x
- f t (1+x(x+1)) dx
= fo (tan™1(x + 1) — tan 1 x)dx
1
=(xtan‘1(x +1) — %{’nll + (14 x)?| +tan"(x + 1))
0

1
- (xtan‘1 X — 1€n|1 + x2|)
0

=(2tan_1 2 - % - —f’ ) - G - %{)"2)
=2tan"12 — l (i) —g
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12,

Ans.

Sol.

13.

Ans.

Sol.

14.

Ans.

Sol.

Number of non-negative integral solutions of the equation a + b + 2c = 22 is
(1) 144 (2) 121 (3) 168 (4) 99
@

¢ = 0 Desbrspr=e 222l Ga=0rar

c=1=a+b=20- 20¥271c, , = 21C,

c=10=>a+b=2- 2*¥271c,_, = 3¢,

¢ St Dol © HAREC sy o oty
Number of non-negative integral solutions
1€y + 3Cg+5Cy+ =+ %3¢y
1+3+5.... + 23

= 144

If f(x) satisfies the functional equation f(x + y) = f(x) + 2y? + y + axy (where x, y are whole
numbers), such that f(0) = —1 & f(1) = 2, then the value of ¥}_; (f(i) + @) is

(1) 130 (2) 145 (3) 120 (4) 140
@

Given f(x +y) = f(x) + 2y? + y + axy (1)
putx=1y=1=f2)=5+a«

putx =2,y=1= f(3) =8+ 3« (2)

putx=1,y=2= f(3) =12 + 2a (3)

from(2) & (3)=>a =4

putx=3,y=1>= f(4) = 35

putx =4,y =1= f(5) =54

~=value of Y7, (f(i) + @) = Y5, f(i) + 5a

=11:(&))+f(2)+f(3)+f(4)+f(5)+50£

If f(x) = f;(tan(t — x)dt + fg(f(t)tan tdt, then the value of f" (g) —12f' (— %) +f (g) is equal
to

(1) -7 -
®

f(x) = [, tan(x —t —x)dt + [, f(t)tantdt
f(x) = —f, tantdt + [ f(Dtan tdt

f'(x) = —tanx + f(x)tan x

16

5 16
3v3

@7 +355 3735 @35

y

= = tan xdx
y—1=secx.c
y =1+ csecx
f(0)=0
0=1+csecO
c=-1
y =1—secx
f(x) =1 —secx

T 2
f(z)=1 =
f'(x) = —secxtanx
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f (—T[) -1 2 % 1 _ 2
6 BB 3
f"(x) = —(secxtan? x + sec? x)
T 21l 8 —-10
(%)= -(=x3+—=) ===
6 V3 3 3J3/ 33

)= 120 ()4 )

3V3 V3
i 16
3v3
15. LetS = {z:z2 + 4z + 16 = 0,z € C}, then value of ¥, |z + V/3i|? is equal to
(1) 34 (2) 35 (3) 38 (4) 41

Ans. (3)
Sol. z2+4z+16=0
= (z+2)%=-12
=7z =-2+2V3i
= S={-2+2vV3i,—2 — 2V3i}
Z Iz + V3i?

ZE S
=] =2+ 2V3i+V3i|]> + | — 2 — 2V3i + V3i|]?
=|—2+3V3i|2 +| -2 —V3i|?

=38
101, 1 . .
16. Ifal—zj-§-|1-1—6+---. up to infinity
=3+5+5 + - up to infinity
Then value of (0.2)'°85% + (0.04)!°8s 8 is
(3 ()8 33 AF
Ans. (2)
Sol. a=2£=1
: 1—% 2
1/3 1
i ==
g -2
132
(0'04)10{;53 = 5—2logs 8 — <§> =dq
=>4+4=8
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17. The shortest distance between the lines is:
F=2i+2)+2k+ Q20— 5+ 6k and = (-21-3k) +pu(f- k). LpeR

(1) 2v3 (2)3 (3) V15 ()5
Ans. (2)
Sol. d=zi+2j+:k

L2 1.

i Satatane

b, =21—5/+6k b,=7—k

Y .

b;Xb,=1l2 —_5 ¢|=—-1+2]+2k

0 1 -1

d, —a,) - (by x b
S.D:(l 5) (f 2)
|b1><Ab2| )
1427+ 3k) - (=1 + 2f + 2k
gpo |Gt +3k)-(1+2] )‘
3
=2=

18.  Iff(x) = (x—1)*+1 Vx € [1,00).
Statement-1 : f(x) = f~1(x) has only two solutions.
Statement-2 : f~1(x + 1) = f(x) has no solution.
(1) Statement 1 and Statement 2 both are true
(2) Statement 1 is false and Statement 2 is true
(3) Statement 1 is true and Statement 2 is false
(4) Statement 1 and Statement 2 both are false
Ans. (3)
Sol. fx)=x-D*+1
f'(x) = 4(x — 13 f'(x) = 0
=~ f(x) is increasing
Sx=Df*+1=x
x-D[E-1)*-1]=0
x =1, x = 2 are two solution

Now

flx) = (x—-DY*+1

flx+1) =xY*+1

f1(x+ 1) = f(x)

x4 4+1=x-1*+1

x=(x—1)*

Above equation has one solution using graph. Hence option (3) is correct.

Resonance Eduventures Ltd.

Reg. Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Ph. No.: +91-744-2777777,2777700 | FAX No. : +91-022-39167222
To Know more : sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029
Toll Free : 1800 258 5555 7340010333 fauebnuk.coms‘ResonanceEdu utwwttencumlResonanEeEdu www youtube.com/resowatch Bh\og resonance.ac.in

This solution was download from Resonance JEE(Main) 2026 Solution portal PAGE # 8




®
Resonance” | jeg(main) 2026 | DATE : 04-04-2026 (SHIFT-2) | PAPER-1 | MEMORY BASED | MATHEMATICS

19. If(,¥ are unit vectors and |G X ¥| = \/2_§ and A = A0 + ¢ + @ x ¥ then find A [angle between @t & ¥

is acute]
1A o 14 4 40 . 28 4
(I)AZEAU—EAU (2)/1:§Au_§Av
(3)/’[=§A‘ﬁ—§fi b (4)A=§A~ﬁ—§ﬁ~ﬁ
Ans. (2)
Sol. axv =2
V3 m
4[| ¥|si 9:—.‘.9:—
|Q]|¥|sin > A31
andﬁ-\‘leﬁll\‘/lcosE:E
A=2+D+axD (A)
Dot with
A =20+ -0+1-(@xD)
Aa=2+;
Or2A-a=21+1 (1)
Dot equation (A) with ¥
Av=20-D)+0-0+D- (0 xD)
|
AVv==+1
2
A-v-32= (2)
From (1) and (2)
A
2A-0-22=A-9-2

18
20. In the expansion of (9x - ﬁ) , if coefficient of term independent of x is 221 k , then value of k is
Ans. (84)

Sol.  General term in above expression is
1 r
T — 18C 9x 18-r (_ )
r+1 l‘( ) 3\/;

r

= (_ %) 18Cr918—r . X18—¥

For term independent of x, 18 —? =0=>r=12

. Coefficient of term independent of x
1 12

— <_ §) 18(:12918—12

= 18564
= 221k (given)
= k =84
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21.  Pis point of intersection of these two set of half lines x —v3y = @, a > 0. A and B are two
points on these lines at distance 'a' from 'P'. If length of perpendicular from P on AB is ; and

2
radius of circumcircle of A PAB is R, then % is

Ans. (9.00)
Sol. A PABis equilateral

A y-axis

V3
(Z—7'2R
a =+3R
R=3
a?  (3V3)?
R~ 3

2] 24
22,  Pisapoint on % + y: = 1 as (3cosa, 2sina)Q is a point on x2 + y? — 14x + 14y + 82 =0Risa

2sina

point on line x + y = 5 their centroid is on (cosa + 2,

ordinates of R.
Ans. (22)
Sol. Centroid :
3cosa+ 7 +4cosf@ +5—y 2sina— 7+ 4sinf +y
( : ' )
2
= (cosa + 2,§sina + 3)

+ 3). Find the sum of possible

P(3cosa, 2sina)

(7+4cosB, —7+4sin0)
On comparison

-6 16 —
cos 6 =yT&sin9 = J
sin6+cos?=1=>(y—6)>+(y—16)2 =16
y? —22y+138=0
Sum of possible values of y = 22
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23. If (Za +1,a? — 3a, aT_l) is image of (@, 2, 1) in the line xT_Z = yT_l = %, then the value of a is

Ans. (3)
Sol. .. Pis mid point of AB and lies on the given line

3a+1 a?—-a a+1
L p(R e e
2 2 4
A(o,20,1)

w ——><3.2,1>
P

B(2a+1, o’-3a, “T'

Now put coordinates of P in the line

3a+1 a’—a
-2 -1 1
¢ 2 _ 2 :0(+
3 2 4

a—1 a+1 a?—a-2

= = =
2 4 4

>a=3

Now for @ = 3, clearly AB is perpendicular to 3i + 2j + k for @ = 3 point B is image of point A.
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