JEE (Main)-2026 Session-1
Question Paper with Solutions

(Mathematics, Physics, & Chemistry)
6th April 2026 Shift -1

Time: 3 hrs. M.M: 300

IMPORTANT INSTRUCTIONS:
(1) The test is of 3 hours duration.

(2) This test paper consists of 75 questions. Each subject (PCM) has 25
questions. The maximum marks are 300.

(3) This question paper contains Three Parts. Part-A is Physics, Part-B is
Chemistry and Part-C is Mathematics. Each part has only two sections:
Section-A and Section-B.

(4) Section - A: Attempt all questions.
(5) Section - B: Attempt all questions.

(6) Section - A (01 - 20) contains 20 multiple choice questions which have
only one correct answer. Each question carries +4 marks for correct
answer and -1 mark for wrong answer.

(7) Section - B (21 - 25) contains 5 Numerical value-based questions. The
answer to each question should be rounded off to the nearest integer. Each
question carries +4 marks for correct answer and -1 mark for wrong
answer.



MATHEMATICS TEST PAPER WITH SOLUTION
SECTION-A 3. Lete, and e, be two distinct roots of the equation
1.  Let [-] denote the greatest integer function. If the X —ax+2=0. Let the sets
fael® : e and e, are the eccentricitics of
; g s g x+lX]Y . 2
domain of the function f(x) = sin ( 3 J 15 hyperbolas} = (a, B), and {ae ¥ : e, and e, are the
hen o + B I eccentricities of an ellipse and a hyperbola,
[e, B), then o + 7 is equal to: sespectively} = (v, &),
(132 @5 The o’ + B + ¥ is equal to:
(3)10 (4)13 (118 (2) 22
Ans. (2) (3) 26 (4) 34
2 [x] Ans. (3)
Sol. —IETEI e, te,=a
ee, =2 =e,= g
= —35x—1[x]£3 A 4 e
=-3-[x]=x=<3-[x] Case | : Both are eccentricities of hyperbola
if[x]=-1=x e [-1,0) Now,e > 1lande,> 1
; 2
if [x]=0=x € [0,]) =—>1=¢ <2 =ee(L2)
e
if[x]=1=>x e [12) : I
Hence x € [-1,2) Now, a=¢ +—
e
—o=-landp=2 :
= o +p=5 Minimum occurs at €, = V2
L Let one root of the quadratic equation in x: =8, = 2'\:6
(k' =15k +27)x*+9(k— 1)x + 18 =0 ife = 1,2 (end points)
be twice the other. Then the length of the latus a—23 :>ae(2-d§,3)
rectum of the parabola y* = 6kx is equal to:
(4 2)6 :>Ot=2\f§and|3=3
(3)8 ) 12 Case 2 : One ellipse , one hyperbola
(e) (e)
Az, (9) 0<e <lande, <1
—9(k-1) 2
Sol. a+2a=——"—=3a ...(1) e, =2
k* —15k +27 S -
ax 20 12 20 ...(2) N
b4 == e, = + —
K’ —15k+27 gl ™
solving (1) & (2) ase, > 1=>a—>3
k=2

=> parabola will be y* = 6kx = 12x
length of latus rectum = 12

e —=>0=a—-w
5 (3,0) =>r=3
Nowa' +B' +y'=8+9+9=26



Ans.

Sol.

Ans.

Sol.

Let the set of all values of keR such that the
equation z(Z+2+1)+k(2+431)=0, z € C, has at

least one solution, be the interval [a, B]. Then
9(a + B) is equal to:
(1)-10

(3)1013

(1)

Putz=x+iy, Z=Xx -1y

(2)-8

@) 813

=SZ+2+1=x—-1y+2+1
=z(Z+2+i)=(x+iy)(x+2+i(1-y))
= Real part =x(x + 2) - y(l - y)
Imaginary part = x(1 —y) + y(x + 2)
=x+y +2x-y+2k=0 .(1)
and x + 2y + 3k=0 ...(2)
eliminating x from (1) and (2)
5y’ +(12k—5)y + 9k’ —4k =0
sincey € R
use D=0
(12k — 5)° —4.5(9k’ — 4k) = 0
= 36k’ +40k -25<0

=10

= U.+B:T

=9(a+p)=-10

Thevalueof 1'=2"+ 3" — ..+ 15 is:

(1) 1706 (2) 1856
(3) 1982 (4) 2403
(2)

1'-2)+@3F-4)+...13-14+15
use n'—(n+1)'=-3n"-3n-1
putn=1_3.5,....13 (7 terms)

sum of pairs =— 1519

add last term = 15°

= 3375-1519= 1856

Ans.

Sol.

Ans.

Sol.

The sum of the first ten terms of an A.P. is 160 and
the sum of the first two terms of a G.P. is 8. If the
first term of the A.P. is equal to the common ratio
of the G.P. and the first term of the G.P. is equal to
common difference of the A.P., then the sum of all

possible values of the first term of the G.P. is:

e~ @2
9 13
32 32
3) = 4) =
()9 ()13

(1)

Sum of 10 terms of A.P, §, = 160
5[2a+9d] = 160

2a+9d=32

G.P.=d.da. da’....

=d+da=28

d+d(32-9d)
>3 =

=2d+32d-9d°'=8
=0d’-34d+8=0
34
d! + d1 -
-9
The number of 4-letter words, with or without

meaning, each consisting of two vowels and two

consonants that can be formed from the letters of

the word INCONSEQUENTIAL,  without
repeating any letter, is:

(1) 2670 (2) 2840

(3) 2920 (4) 3600

)

INCONSEQUENTIAL contains

(I, E,O, A,U) and (N,C,5,Q,T.L)

Total number of 4 letter words using two vowels
and two consonants is

=°C,x °C, x 4!

= 3600



Ans.

Sol.

Ans.

Sol.

If the coefficients of the middle terms in the
binomial expansions of (1 + ax)™ and (1 — ax)”,

o # 0, are equal, then the value of & is:

(11 {’JE
13
27 7
¢ Pt W e
(3) - (4) 7
4)
(1+ ax)™®

Middle term, T, = C ,a"
For (1 — ax)™
Middle term = *C "
= H‘Cl_‘ﬂtn - :HCMau
= mcu = 2HCMC‘[

5 28 27 ,

Lhcis ==X _?' . 130

14 14
=20=—
27

A data consists of 20 observations X, X,......, X,,. If
20 20

D (x;+5)7 = 2500 and Y (x;—5)* =100, then
i=1 i=l

the ratio of mean to standard deviation of this data
is :

(1)2:1 @)3:1
(3)3:2 @4:1
(2)

20

3 (x,+5) =2500  ...(1)

i=l
20

Y (x,-5)=100 ..

i=l
on(1)-(2)= 20) x, =2400=> ) x, =120
mean, X =6

(1)+(2) = 2) " x; +40(5%) = 2600

> x} =800

ot = 2N S5 =22 3=
n 20

X:o=6:2=3:1

Ans. 3:1

10.

Ans.

Sol.

11.

Ans.

Sol.

A bag contains (N + 1) coins — N fair coins, and
one coin with 'Head' on both sides. A coin is
selected at random and tossed. If the probability of

. . ,
getting 'Head' is T then N is equal to:

s 27
(3)8 49
(2)

Total (N + 1) coins
N = fair coins

1 = Head on both side

RENOES

__N+2 9

“2(N+1) 16

8N +16=9N +9

== N=17

If the eccentricity e of the hyperbola :—;—z—; =1,

passing through (6.4\{5), satisfies 15(¢” + 1) = 34e,

then the length of the latus rectum of the hyperbola

ﬁ__L=|
b* 2(a’+1)
(1) 10 (2) 20
(3) 25 (4) 30
(1)
x_z_yzzl
aE b:
It passs through (6.4\6)
w28 Vo an

a- b

also 156" —34e +15=0
= 15¢’-25¢ -9 +15=0

3 5
e=—0or— = e=—
5 3

3
b—:=—5:>b—::ﬁ ok )
a- 9 a- 9

1+



sing (1) and (2
”“"_,fg ”:8{ ) Sol. B=-—tan” (I-a)+tan" (1-) ==
S ierx9=1=a=3b=4 o 4
a” a” % =
tan(t 1- t 1-B))=1
Length of L.R. = an( - ( (1)+ ol B))
4(a>+1) 4(10 l-a+1-f.
( )= ( )=10 :}l—(l— \(1-p =]
b 4 a)(1-p)
12. Let chord PQ of length 313 of the parabola =2-a-B=1-(l-a-p+ap)
y = I?x be suc_h that the ordinates of points P and =>2-a-p=a+p-ap
Q are in the ratio 1 : 2. If the chord PQ subtends an
angle o at the focus of the parabola, then sin o is = 2[01+E') =2+oap
equal to : 1 7
=2(a+B)=2+—-=—
iy 2 @2 (a+#) 33
5 5 7
5 12 oa+B=—
3) — 4) — 6
(3) 3 (4) 3 . .
Ans. (1) (a+p)=
Sol. 14. LetS= {8E(—Zm2n]:cos'8+1=\f3_sin8}‘
Q(12,12)

P(3.6) Then ZB is equal to:
BesS
2n 4r
(3) 277[ (4) 43—?:
P(3t, 6t), Q(12t, 121)

- Ans. (2
PQ = 81t* +36t° 9

816+ 366 = 117 Sol. cosB+1= Jismﬂ

:;:91 +4f__ e l—lanEE 21::11'1E
-1 +13)=0=>t=1 g+l=ﬁ—2"e"
P(3,6),Q(12,12) 1+ tan’ 2 1+ tan’ 2
4
slope of QS = —
3 2=2y’§tan—g

3 . 3
tano =—.sina = —
- 5

1 0
= tan—=— 0 e (-2m, 2n), —€(-mm)
I 3 » 3
13. Let(}<t1<l.[3=—andtan'{l—cc)+lan'{l—|3}
30 8 %
T 2 66
= —. Then 6(a + f) is equal to:
4 B_—SnE
(6 2)7 3 "3
(3)8 49 =St n —“4n

Ans. (2) Sum =_T+_=_




15. Let the image of the point P(1, 6, a) in the line 6+c¢c
y-1_ z-a+l T_3+[
g

If S(a, B, 1), o = 0, is the point on L such that the W—igw?
distance of S from the foot of perpendicular from

the point P on L is 214 , then o + p + v is equal

L:?: b>0, be [%,O,aﬂ:) =

solvingbc=12andc=2b-2

o b=3,2
(1) 19 (2) 20
(3)21 (4)22 b=3 =0
Ans. (3) c=4
Sol. Let Q be the point L' from P(1,6,a) to the line -~ Q(135)
L-X_ y—1_z-a+l
I 92 B Now, any point S on the line L can be written as

A (k, 2k + 1,3k +2)
The image of point P in line L is P'(g,ﬂ,a +C)

SQ=,/(k=1)" +(2k-2) +(3k-3)’ =214
*» Q is the mid point PP' : Q \/{ ) ( ) ( ] N’{_

k=3,-1
L fork=3, S=(3,7,11
Q=| —3 6+0 a+a+c =[3+a 32§:1+C) ork=3,5=(3,7.11)
2 2 2 6 2 n B2
comparing x and y, 3“:1 —tesia= 16. Let a line L be perpendicular to both the lines
6+c Ll:}‘H—1=y+3=ZjLS and
s Q=] 1,3, 3 5 7
2
Direction vector of L is ?=(],2,b] £ x—2 _ y—4 ) 2—6.
1 - 7
vector PQis L to v
e 646 If © is the acute angle between the lines L and
PQ=(I~I,3—6, —3)
8 4
X7 Y72
:[0,_3,5] L,: > =T=E.thentan9iscqua] to:
PQ.v =0 3 5
i (1) SV2 @ V2
c
0).(H+(=3)(2)+ {ﬂ(b}:o . i
(3) =2 @) -2
be=12 3 3

6+c
Now comparing z with Q[]al ';L] Ans. (2)




Sol. T =Pxq A
L 18.  The value of the integral J.[jlzmjmx%x is:
/ & *2
_— "”’Tﬁ;(a 5.7) )
(1)4m+2 (2)3n+8
R ~£l_:_(_’*4*7") (3)3n+4 (4) 4n+3
L» Ans. (2)
Al Sol. Apply (P-5)
c 4% " 32c0s'0
P=3 5 7=7i-14}+7k 1= [ =5
qlte
1 4 7
a4 nid
- - - — ‘I — - 4
z?(i—2j+k) Add 21_.'[:432cos Hd8—2Jn‘32Los 0do
w4
I=32J cos' 0dO
L]

m'4 ni4
=8 I (2cos’0)’do =8 j (1+ c0s20) d0
(i) (1]

n4
=8 I 14 2cos20+cos” 2040
o

/4

=8'I 1+2c0820+ 1550548 4o
I TR, 0
" cos =
V1+4+1/4+1+4 8[3B+Zsin29 sinamT
=8| — o
53 2 2 8 |,

:>cosﬁ=—2—:>tan9=—
36 2

| (Zereo)] -anes

17. The value of lim[w} is:

x=0| x% —sin® x 19. The area of the region {(x, y) : 0 € y €6 — x,
(1)2 (2)3 y 24x-3,x20} is:
(3)4 4)6 (ns (2)9
Ans. (2) (3)12 (4) 15
Sol. lim :f'sm'jnc Ans. (2)

=0 %% —sin” x

Applying expansion

3 i3
: x*sin’ x
lim -
X~ 3 it

2 X

x| g

3!

: x*sin” x 3!
lim —————=>==3
=0, i A%

xX-x*+ -




20.

Ans.

Sol.

21.

Ans.

Let e be the base of natural logarithm and let

[:1{1,2,3,4} = {l,e,&,¢'} and

g:{l, e e, ¢} = {l % 31 %} be two bijective

functions such that f is strictly decreasing and g is

strictly increasing. If ¢p(x) = { { { )}] then

the area of the region R = {(x, y) : y £ §(x),
0<x=1}is:
3-log (2 1
(1) =282 @)
3log,.(2) 3log.(2)
3+log. (2)
3)3+log(2 4) ——=——-
(3) og(2) (4) 2+ l0g.(3)
(1)
fix)=e¢"'
g{X}:Iogt_xd-l
f'(g'(1/2))=f"(e)=2
B(x) =
1 X 3yl
= I(Z‘—x:)dx:[.z__x_.J _]_._l
" |I'|2 3 0 ll'l2 3
3—-In2
3in2
SECTION-B
-1 1 -1
Let A= 1 0 1 | satisfy
0 0 1

A’ + a(adj (adj (A))) + B(adj (A) (adj (adj (A)))
2 =& 2

=-2 0 -1|for
Q0 0 =l

Some o, P e K.

Then (o — B) is equal to

4)

Sol.

22.

Ans.
Sol.

|Al=-1

adj(adj(A)) = |A”A = |A]""A=|ALA
adj(A) (adj (adj(A))) = adj(A) (|A].A)
= |Al (adj(A).A)

since adj(A)A = |AJl,

then adj(A) (adj(adj(A))) = |A|'l

or adj(A)(adj (adj (A))) =1

solving the matrix equation

% =3 2
A’+a(-A)+B(D)=[-2 o0 -I
0 0 -1

A —aA+BI=M

2 -1 1 -1 1 -1 1 0 u] 2 =2 2
-1 1 Of-a| 1l 0 1 |+B[0 1 a[: -2 0 -l
0 o0 1 0 0 1 001 [0 0 1

o=1landp=-I

L(a-By=4

Let the centre of the circle X’ + y* + 2gx + 2fy +25=0
be in the first quadrant and lic on the line 2x —y = 4.

Let the area of an equilateral triangle inscribed in
the circle be 27+/3 . Then the square of the length

of the chord of the circle on the line x = 1 is

(80)
X' +y +2gx+2fy +25=0
C = (—g, —f) lies on line

s 2g+f=4 (1)
Alsog'+f -25=r ..(ii)
Area of equation triangle inside the circle
33
=—7
4
273 = ix 2
r=36



23.

Ans,
Sol.

24.

Ans.

Solving (i) and (ii) g= -5, f=-6
A

B
x=1

{5 =36-16 =220
(€,s) =80

Ifa=1i +j +k,b= _] —k and ¢ be three vectors such
that ax¢=band @¢=3, then ¢(d—2b)is equal
to

3)
Using triple product identity with axc=b

ax(axc)=axb

(a.¢)a—(aa)c=axb

i) k
As ixb=|1 1 1|=-=2i+j+k
01 -1

Substituting given values
3i-36=-2i+j+k
3{5+]+§:}+2§+]+f(=36
¢ :%(51 +2j+2k)

Now ¢.(a-2b)= %(sh 2j+ 212)‘(§ —j+ 312)

—[5-306] =3
3
For the functions /() = o tan’® + B cot’0, and
g0) = o sin'® + B cos®, o > p > 0, let

miqj'(9)=1ﬂ‘nigxg{l}]. If the first term of a G.P. is

Oall<—
2

2 , its common ratio is (ﬁj and the sum of
2B o

its first 10 terms ism. ged(m,n) =1, thenm +nis
n

equal to
(1279)

Sol.

25.

Ans.

Sol.

£(6). . =2Jap (AMzGM)
g(0) = a sin’0 + B(1 — sin'B) = (o — ) sin'® +
g{B}“m =a
Equation 2Ja_ =q
4ofy=ao’
a=4p (u=0)

Now first term (%] = 2 and common ratio

[ﬁ]_l
a) 2
a(1-r") 1023 _m

S,y =
256 n

1=r
m+n=1279
Let v = y (x) be the solution of the differential
equation

(xz—xm]dy-l-(y(x—\f,!ﬁ)-x) dx = 0,

x 2 1. If y(1) = 1, then the greatest integer less than

y(u’g}isi.
3)

dy, y__ 1
dx x x—x*-1
d—y+1=x+~dx:—l
dx x

Lf=e"=x

y.x:I(x+ﬁ)x dx

3 3 Vi ]
X' (x"=-D"
—

2 3
Given y(1)=1

C

l:l+C =C=
2



PHYSICS TEST PAPER WITH SOLUTION
SECTION-A 27. The potential energy of a particle changes with
26. The density p of a uniform cylinder is determined distance x from a fixed origin as V = ; where
X+
by measuring its mass m, length / and diameter d. A and B are constant with appropriate dimensions.
The dimension of AB are
The measured values of m, / and d are .
(DM LT
97.42 £0.02 g, 8.35 £ 0.05 mm and 20.20 + 0.02 mm, @) MZLET :]
respectively. Calculated percentage fractional error (3)[M'L' T
. @M'L"T
inpis
Ans. (4)
(1) 0.63% Sel. [B]=[x]=L
{2] 0.82% [U] = A\[; o L:T 2 _ {A]LIE
B+ x L
(3) 0.72% e
[Al=ML"T"
(4) 0.25% 28. The rain drop of mass 1 g, starts with zero velocity
Ans. (2) from a height of 1 km. It hits the ground with a
speed of 5 m/s. The work done by the unknown
Sol. m=97.42+0.02 g resistive force is J. (take g =10 m/s’)
| = 8.35 + 0.05 mm (1)-8.75
2)-8.35
d=20.20+ 0.02 mm @)
(3)-9.55
0= — (4)-9.98
a2
Pl Ans. (4)
Sol. w +w,_=Ak
Ap Am 2Ad Af
= — = — e —— — |
p m d 4 mgh+w_= EmV'
2 1
_002 002 005 . oo w_ = Lo —megh
9742 2020 835 2
3 25
% error = 0.82% =]0'(?—I0‘]
=-9981




29,

Sol.
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Ans.

Two blocks (P and Q) with respectively masses
2 kg and 1.5 kg are joined by a massless thread.
These blocks are mounted on a frictionless pully
which is fixed on the edge of a cube (S), as shown
in the figure below. Block P is positioned on the
top surface which has no friction and block Q is in
contact with side-surface, having coefficient
friction p. The cube (S) moves towards the right

with acceleration uf%, where g is gravitational

acceleration. During this movement the block P
and Q remain stationary. The value of p is
(take g= 10 m/s’)

P
2 kg
o |
15 kg
S
(1)0.33 (2) 0.67
3)1 (4) 0.5
(2)
w.r.t bigger block
2 x g/2
1.5 x g2+ | N
1.5g
T L
f=uN=px 5
1.5g=g+p+ 'jg =>0.5=pr

30.

Ans.

Sol.

31

Ans.

Sol.

A lift of mass 1600 kg is supported by thick iron
wire, If the maximum stress which the wire can
withstand is 4 x 10" N/m’ and its radius is 4 mm,
then maximum acceleration the lift can take is

m/s’. (take g = 10 m/s” and 7t = 3.14)

(1) 2.56 (2)3.89
(3)4.32 (4)5.16
(1)

i

{mg

T-mg=ma

(omr’) — mg = ma

= 4% 10" (4 x 107y ~16000 = 1600 a
= a=2.56 m/s’

A solid sphere of radius 4 em and mass 5 kg is
rotating (rotation axis is passing through the centre
of the sphere) with an angular velocity of
1200 rpm. It is brought to rest in 10 s by applying a
constant torque. The torque applied and the
number of rotations it made before it comes to rest

are and respectively.

(1)0.128 £ Nm, 100 (2) 0.0128 m Nm, 50
(3) 0.128  Nm, 50

4)

(4) 0.0128 © Nm, 100

®, = 1200 rpm = 1200 x z—g =40 1 rad /sec

— o= +oat=0=40p+a(l0)

o = —4x rad/sec’

|
|
|
I
I
I
1
|
|
|
|
|
I
I
1
|
|
|
|
|
I
|
I
|
|
|
|
|
|
|
I
I
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
I
|
|
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|
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I
I
I
I
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|
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I
I
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.



32.

Ans.

Sol.

s %MRr %{5) (0.04) =2 x 0.0016
I=0.0032 Kg-m'

= 1t=la=0.0032 % 4x

7=0.01281 N-m

— ms = miz + 200

0= (40m)" + 2(4m)0

0= 16007 — 2001
Br
No. of revolution = i - 200m
2n 2r

No. of revolution = 100

A smooth inclined plane ends in a vertical circular
loop, as shown in the figure. A small body is
released from height h as shown. If the body exerts
a force of three times its weight on the plane at the
highest point of circle then the height h = aR. The

value of o is

(12

(3)3

(2)

at highest point

(2)4
(4)6

my’
mg+N=——

4mg= z
v=,/4gR

Now energy conservation
mg (h-2R) = '-]}'m x 4gR

(h=4R)

33.

Ans.

Sol.

34.

The position of center of mass of three masses
2 kg. 3 kg and 15 kg placed with respect to mid
point (p) of normal bisector, as shown in the figure
is

M [ﬁmj @ {Em]
4 4

(3) (0, 0) (4) (1.25,0)

(1)

2x(=543)+3(5\3) +15x0 3
Xem = =—0cm
20 4
2x(=5/2)+3(5/2)+15%(5/2)
ch:
20
Y. =1.25cm

cm

The two wires A and B of equal cross-section but
of different materials are joined together. The ratio
of Young’s modulus of wire A and wire B is
20/11. When the joined wire is kept under certain
tension the elongations in the wires A and B are
equal. If the length of wire A is 2.2 m, then the
length of wire Bis__ m.

(111 (2)2.22

(3) 1.21



35.

Ans.

Sol.

36.

Ans.
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Two closed vessels of same volume are joined
through a narrow tube and both vessels are filled
with air of pressure 90 kPa and temperature 400 K.
Keeping the temperature of one vessel constant at
400 K the second vessel temperature is raised to

500 K. The final pressure in the vessels is

_ kPa.

(1) 100 (2) 120
(3) 90 (4) 105
()

Using mole conservation

2x9x10*xV  PxV L PxV
Rx400  Rx400 Rx500

P =100 kPa

In interference experiment the path difference
between two interfering waves at a point A on the
screen is A/3, where A is the wavelength of these
waves, and at another point B the path difference is

A/6. The ratio of intensities at points A and B is

(1)3 (2)4
(3) /3 (4) 1/4
3)

Sol.

37.

Ans.

Sol.

27

3

2n
x

Ada =%

| >

R R O B Eﬁ.ﬁ.cos[z—;]ﬂ

2. A
o —
6

A =22
439}.

I I 1

31 3

A particle is executing simple harmonic motion. ts

amplitude is A and time period is 5 sec. the time

required by it to move from x = A to x=—%
is sec.
(1) 1/4 (2) 5/4
(3) 5/8 (4)3/8
3)
E..4
X =-A x=0 NE) x=+A
I t } I
x=0—->06=0°
X= E — 0= Z
n
.. phase covered = =
. _phase m = T T
time = E—=—X— =
w w 4 2n 8
t= ) secs.
8
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Sol.
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Ans.

Ans.

A thin half ring of radius 35 cm is uniformly
charged with a total charge of Q coulomb. If the
magnitude of the electric field at centre of the half

ring is 100 V/m, then the value of Q is nC.
(€,=8.85x 10" C/Nm’ and n=3.14)

(1)2.14 (2)2.44
(3)3.25 (4)0.7
(1)
E =&lsin[§]
R 2
9

100=2x 2210 XQ

R~
Q=214x%x10"C

The maximum rated power of the LED is 2 mW
and it is used in the circuit with input voltage of
5 V as shown in the figure below. The current
through resistance R, is 0.5 mA.

The minimum value of the resistance of R, to

ensure that the LED is not damaged is kQ.
R,
* w’ﬁ'
o 2 mW
SN— Y LED

(16 (2)2

(3) 4 4)5

(2)

Diode in reverse bias so no current in it.
P,,=2x 107= Vi

Vo = 4V

SoSV=V_+V,,

V,=5-4=1

1=0.5x%10"R, = R =2kQ

40.

Ans.

Sol.

41.

Ans.

Sol.

A point light source emits E.M. waves in free
space. A detector, placed at a distance of L m,
measures the intensity as 1. The detector is now
shifted to another location on the same spherical
surface ensuring the angle between original
location and new location as 45°. The measured
intensity at new location will be

()=

4 )1,

I I
3 i) 1]
3) N (4) 5

(2)

Distance is same

So intensity is also same

¥

" 4nR’?

A spherical interface lens of radius R separates two
media of refractive indices 1 and 1.4 respectively
as shown in the figure below. A point source is
placed at a distance of 4R in front of spherical

interface. The magnitude of the magnification of
point source image is

. —4R > P
P
n;=1 n=1.4
(1) 1.66 (2)2.33
(3) 2.66 (4)1.33
(1)
_n v
“n,u

v ? R
14 1 l4-1
v 4R R
14_4 1
v 10R 4R
q
_SR_ 2By
6 3
it BORUS o
1.4 (-4R)
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42. A small cube of side | mm is placed at the centre | Sol. Apply KVL
of a circular loop of radius 10 ¢cm carrying a E-iR-V, =0
V,=E—-iR=1-100i
current of 2 A, The magnetic energy stored inside b b ; !
: at1 =2x 10" A
the cube is & * 107 J. The value of « is ; V, =08V
=0
(g, =4m x 10" Tm/A, n=3.14) ati,=4x 10" A
(1)6.28 (2)6.28 x 10°* Vi, =0.6V
(3) 628 (4)6.28 x 10" .M, 4
Ans. (1) Vi, 3
o 44, The ratio of momentum of the photons of the
Sol. Magnetic field at centre B = [E—“J X 1" and 2" line of Balmer series of Hydrogen atoms
T
is /. The possible values of « and B are :-
(1)27 and 20 (2)3and 16
(3) 5 and 36 (4) 20 and 27
Ans. (4)
3 h
107 x2xnx2 Sol. p=—
10x107 "
. 1 1 1 1 1
So energy stored =R == =R =t
2 A 2? 4 9
U=—=xV 1 5
2u, —=R—
-l ) A 36
_ 10 x4><rt‘><4><]00x(lxm_¢J
2x4nx10" 1 [L_szR(l_L]
=2mx10™] A, z & 4 16
=6.28x10") 1 _3R
43.  An inductor of inductance 10 mH having resistance Ay, 16
; ; 16
of 100 Q is connected to battery of EM.F. 1.0 V
Y P_h_3R_20
through a switch as shown in the figure below. p, A 36 27
After switch is closed, the ratio of instantancous SR
voltages across the inductor when the current o=208&p=27
Gasitii hiroagh 1t i 2N aod A A 1 45. A LCR series circuit driven with E_ = 90 V at
frequency f, = 30 Hz has resistance R = 80 €2, an
inductance with inductive reactance X, = 20.0 Q
and capacitance with capacitive reactance
s X. = 80.0 Q. The power factor of the circuit is
(1)4/3 (2) 3/4
1)0.8 2)0.64
(3)5/3 (4) 3/5 (1 )
(3)0.9 (4) 0.5
Ans. (1) Ans. (1)
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Sol.

46.

Power factor is cosd = %

Z=\/R2 +(XL - Xc)? =100Q

80
coshp=——=0.8
¢ 100

SECTION-B
Refer to the circuit diagram given below. The heat

generated across the 6 € resistance in 100 second

is iJ. The value of o is

100

integer)

. (Nearest

60 3V

3Q

Ans. (3477)

Sol.

14
x=—V
9

3-(14!9}:EA
6 54

Current across 6£) =

2
H={E] 561003477 =%
54 100

o = 3477

47.

Ans.

Sol.

48.

Ans.

Sol.

An unpolarized light of intensity I, passes through
polarizer and then through a certain optically active
solution and finally it goes to analyser. If the angle

between analyser and polariser is 0° and intensity
; g
of light emerged from analyser is g[u, the angle of

rotation of the light by the solution with respect to

analyser is degrees.
(30)
I .
1 3 ) Analyser
{ l'||;k1:;:l'i:um|}
( Polarised )
[=1"cos’®
3 =—Lcos’ 0
2
3
cosB = [-
0=30°

7 i
Bkgof 'Li is

The energy released when

converted into jHe by proton bombardment is
o x 10" eV. The value of « is
integer)

(Mass of [Li = 7.0183 u, mass of {He = 4.004 u,

mass of proton = 1.008 u and 1 u = 931 MeV/c’
and Avogadro number = 6.0 x 10™)

(6)
jLi+|P—2 jHe
Am=(7.018 + 1.008) — 2(4.004)=0.0183 u

Energy released per reaction E = Amc’

. 7 2 3
Number of moles of Li = —x£=i
17.13 7 17.13

3
0 «6x10%
3

. (Nearest

Number of molecules =
Total energy released

32
= 10

Eporqt = 0.0183x931x ]?‘:3

=6x10°2
oa==06
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49.

Ans.

Sol.

A three coulomb charge moves from the point

(0, =2, —5) to the point (5, 1, 2) in an electric field

expressed as E=2xi+3y:]+4ﬂ N/C. The work

done in moving the charge is J.
(186)

&U = _WL'h\'fl'lliZBl‘lc

Womaie = —AAV

AV = —I2xdx— I3y:dy —‘[4(11

=( ){2 y; 4z}|5.l.21

{0.-2,-5)
=-62

=3(62)=1861

electrostate

Ans.
Sol.

rd
A certain gas 1s isothermally compressed to [%)

of its initial volume (V, = 3 litre) by applying
required pressure. If the bulk modulus of the gas is
3 x 10° N/m’, the magnitude of work done on the
gas is J.

(989)

For isothermal process initially B=P,.

V.
W= nRTr‘.'n(—3]
V,

1
= RJ“]“‘{;J

W=Bv,,fn[—l]
3

W=-988.751=9891]

Note : Bulk moldulus of gas for isothermal process is

not constant. In the given solution we have

considered it as initial bulk modulus.
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CHEMISTRY TEST PAPER WITH SOLUTION

SECTION-A 53. Match the List-1 with List-11I :

51.  An oxide of iron contains 69.9% iron, its empirical List-I List-II

formula, is : Orbital Radial nodes and nodal plane

(Given : Molar mass of Fe and O are 56 and A |2s | L I Radial node + two nodal planes

16 gmol” cespoctivaly) B.|3s |IL 1 Radial node + one nodal plane

Wive i C. | 3p | IIL [ 2 Radial nodes + No nodal plane
R :i; HPs R D. [4d [1V. | 1 Radial node + No nodal plane.
Sol. Fe Oxygen I(j;zt\):e the correct answer from the options given

Moles : % % (1) A-IV, B-I, C-1I1, D-1I

(2) A-1V, B-11, C-111, D-I

Molar Ratio : I : 15 (3) A-IIL B-1, C-IV, D-II

Molar Ratio : 2 3 (4) A-IV, B-1II, C-I1, D-1

Answer : Fe,0; Ans. (4)

52. If shortest wavelength of hydrogen atom in Lyman Sol. Wouof Radial nodes=n—F~1

series is x, then longest wavelength in Balmer

series of He' is - No. of Angular nodes or nodal planes = f
9x 36x 28=>n=2,{=0
(1) ® (2) =5 =
1 radial node + zero nodal plane
X 5x :
3) — 4) — Is=n=3,£=0
(3) 4 (4) 9
Ans. (1) 2 radial node + zero nodal plane
Jp=2n=3,7/=1
Sol. ~=Rxpx|2-t |
ol % P o) (1) 1 radial node + 1 nodal plane

4d=>n=4,7=2

1 " 1 1
A R [23 - ?] """""" @) 1 radial node + 2 nodal plane
54. The pairs among

X o’
i R % 4% o A =[SO, COF], B=[0F, FJ, € = [CN, CO],
D =[NH,, HO'] and E = [MnO_", CrO," ] that do
l = lx 2 not have similar Lewis dot structure are :
A ox 8 (1)A,Band E (2) A and E
1= 2% (3)B,Cand D (4) Cand D
5

Ans. (2)




r 1
| |
i |
i |
I I
| 1
| |
I |
: Sol. A and E do not have similar Lewis structure 57. One mole each of He and A(g) are taken ina 10 L :
I @ ﬁ closed flask and heated to 400 K to establish the |
: $ ¢ following equilibrium. :
I oM © 0 Ag) = B(g) I
I 0 R0 I
I s . g K, for this reaction at 400 K is 4.0. The partial |
| MnO; have are unpaired e but CrO;  does not : : 1
I _ pressures (in atm) of He and B(g) are respectively |
I have unpaired e. (at equilibrium). !
I - . |
In B, C, D pair of species haved same no of e. ;i :
I 5 (Assume He, A(g) and B(g) behave as ideal gases) 1
: They have similar Lewis dot structure. (Given : R = 0.082 L atm K" mol™) :
I 55. Arrange the following isothermal processes in (1)3.28, 2.624 (2) 2.624, 3.28 1
: order of the magnitude of the work (p — V) (3) 3.28, 0.656 (4) 0.656, 6.56 :
I involved between states 1 and 2. I
I i Ans. (1) i
I A. Expansion in single stage w, i
I B. Expansion in multi stages w, Sol. A3 B I
I . o t=0 1 mol - |
| C. Compression in single stage w_ { ; |
-X X
: D. Compression in multi stages w, 4 :
: (1) Iwy] > [, > [l > [w Ke=22"=4 :
! (@) Iwel > ol > 1w, > [w| = !
1 {3] |W(| > |WIJ| - |WI1I > |w,\| x=10.8 1
: (4) [wy| > [w,| > |wy| > |w] 1%0.082 x 400 :
P.=—————— =328 atm
I Ans. (3) He 10 1
I |
| Py P 0.8x0.082x 400 |
[ ; B s it |0
B
| f single step ¥ 10 2.624 atm I
1 Multi step ! | |
: Sol. —|_\_I : 58. Consider the following data : :
1
: Single step i " iMulti step | Electrolyte AL (S cm’ mol ™) :
: > >V
: Expansion Compression BaCl, X, :
l o Wy < oyl < I < [ H.SO, l
: 56. When 0.25 moles of a non-volatile, non-ionizable HCI X :
: solute was dissolved in 1 mole of a solvent the BaSO, is sparingly soluble in water. If the :
I vapor pressure of solution was x% of vapor conductivity of the saturated BaSO, solution is 1
: pressure of pure solvent. What is x% ? x S em' then the solubility product of BaSO, can :
1 (1) 50% (2) 60% be given as. |
: (3) 70% (4) 80% (Here A =A%) :
I Ans. (4) 6.2 v. 1
10"x X
g o (1) = ) . I
: Sol. P,=P X, a’ (x; +x,—2x,) (2, +2,<2x) :
| P | : 2 2 2 I
B X =—"__—0.80 o (x, +%,—2x,) X

i T A 3 2 _—73 4 . |
I . 1025 - 10° (X, +%, +2%,)° |
I %= 0.8 x 100 = 80 !
I ' Ans. (1) |
1 |
I |
I |
I I
I |
| |
I |
I |
i |
i |
I |
I |
[

e ———— |



| Sl e el |
I |
I |
I |
I |
| 1
i |
I |
: Sol. BaSO(s) = Ba:;' 3 Soi"m“ 60. The eorrect statements among the following are : :
I _ A. Basic wvanadium oxide is used in the 1
: ) s manufacture of H.SO,. :
i K. =35 B. The spin-only magnetic moment value of the I
: k of BaSO,=x S cm’ transition metal halide employed in Ziegler- :
I Natta polymerization is 2.84 BM. 1
o : = -2
! Ao OLRRS0 S PR 20) C. The p-block metal compound employed in :
I ~ kx1000 Ziegler-Natta polymerization has the metal in |
| A, =0Ay = S +3 oxidation state. |
: 1600 D. The number of electrons present in the outer :
| g = Lz} most 'd' orbital of metal halide employed in |
| a(x, +X, —2X; Wacker pr: is 8 I
process is 8.
| |
I I <1000 2 Choose the correct answer from the options given 1
I k, = § =—["7} below : I
I ¥ o’ | x, +x, -2x, I
I * : (1) A and B only (2) A, C and D only 1
: 59. Given below are two statements : (3) C and D only (4) B, C and D only :
: Statement-I : Aluminium is more electropositive Ans. (3) :
I than thallium as the standard clectrode potential | SOl :S\gos is amphoteric. It is used in manufacture of 1
I (4] . . o . 2 4" I
: value of EM=. o 18 negative and E_”;. = B. Ziegler natta catalyst is TiCl, + AIMe, :
: positive. i +3 :
I Statement-II : The sum of first three ionization & 4““; i i |
: enthalpies of boron is very high when compared to CLLs, of‘-A} " +3. :
: that of aluminium. Due to this reason boron forms B I:—fc'lf lt:meed InWacker poacom :
: covalent compounds only and aluminium forms Pd” - 4d'5s" :
Al ion. C and D are correct
I ? |
: In the light of the above statements, choose the | 61. Match the List-I with List-Il :
i correct answer from the options given below. List-1 List-II |
: (1) Both Statement-1 and Statement-II are true. Electronic Crystal Field :
I configuration of Stabilization Energy 1
I (2) Both Statement-I and Statement-I1 are false. tetrahedral metal ion (A) 1
: (3) Statement-1 is true but Statement-II is false. A | d I 0.6 :
: (4) Statement-1 is false but Statement-I1 is true. B. |d 11. 0.8 :
: Ans. (1) c. |d . |-1.2 :
: Sol. E°, =-166V D. |d V. | 04 :
i Choose the correct answer from the options given |
| E:-p-_.--,-. =+1.26 V below : 1
: (1) A-IIL, B-1V, C-II, D-1 :
I (2) A-111, B-1, C-1V, D-11 1
| For B : IE, + IE, + IE, = 801 + 2427 + 3659 (3) A-IIL, B-1V, C-1, D-II |
: - 6887 kJ (4) A-II, B-1, C-IV, D-1II :
: Both statements are true Ans. (3) :
I |
I |
i |
I |
I |
I 1
I |
I |
| |
| 1
I |
i |
S ———————————— |
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62.

Sol.

63.
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Ans.

Ans.

In tetrahedral complex

CFSE = [—én, +En,}.ﬁ.
5 5=

&2 et (000 3
s et SOF B R = [f—(z)]mﬂ—l.zm
n1=2 I‘|3=ﬂ 3

d4 . cl.l ti.l.(l
et At

n=2 n=2

: CFSE = [_?3(2}.,,_‘;.(3}}&(: -0.4

At

K 22 L1
d:e" 1

A-1IILB-1V,C-1.D-1I
Which of the following are true about the energy of
the given d-orbitals of a tetrahedral complex ?

A.d =d, > dxz_,..-
B.d =d, >d,

C.d;.>d,>d,
D.d, .=d.<d,

Choose the correct answer from the options given
below :

(1) A, B and D only
(3) B and D only
(1)

Order of energy in tetrahedral splitting

(2) A and B only
(4) B, C and D only

(dxy =dyz=dzx)< d , g d,

A, B and D are correct.

R, value for 2-methylpropene in a solvent system
(Ethyl acetate + ether) is 0.42. 2-methylpropene is
treated with dilute H,SO, to give major organic
product (X). R, value for (X) in the same solvent
system under identical condition will be :

(1)0.42 (2) 0.82
(3) 0.62 (4)0.12
(4)

Sol.

64.

Ans.

Sol.

2 i o
\ or I-i]ﬂm
2-Methyl (X)

propene Ter.butanol

Ter butanol (X) is more polar than 2-Methyl

propene and R, = so R, of ter.butanol is

polarity
less than 2-Methylpropen
So. Ansis (.12

Given below are two statements :

Statement-1 : 2, 6-diethyleyclohexanone and

6-methyl-2-n-propyleyclohexanone are metamers.
Statement-II : 2, 2, 6, 6-tetramethylcyclohexanone
exhibits keto-enol tautomerism.

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

(1) Both Statement-1I and Statement-II are true,

(2) Both Statement-1 and Statement-I1 are false.
(3) Statement-I is true but Statement-II is false.
(4) Statement-I is false but Statement-II is true.
3)

Statement-I is correct and Statement-II is incorrect

O

are metamers

No a-H

No Keto enol tautomerism
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1
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I
1
" Ans.
1 Sol.
1
1
1
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I
1
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1
1
| 66.
1
1
1
I
1
]
1
1
1
1
1
1
1
I
I
I
I
1
1
1 Ans.
1
1
I
1
1
I
1
1
1
1
1
1
1
[

Given below are two statements :

Statement-I Methane can be prepared by
decarboxylation of sodium ethanoate, Kolbe's
electrolysis of sodium acetate and reaction of
CH MgBr with water.

Statement-Il : Methane cannot be prepared from
unsaturated hydrocarbons and by Wurtz reaction.
In the light of the above statements, choose the
correct answer from the options given below.,

(1) Both Statement-I and Statement-II are true.

(2) Both Statement-I and Statement-I1 are false.

(3) Statement-1 is true but Statement-II is false.

(4) Statement-1 is false but Statement-11 is true.

(4)

Methane can not be prepared by Kolbe's
electrolysis process. So, statement-1 is false

ZCHJE—ONQ Kolbe clectrolysis,,

CH~-CH, + 2CO, + 2NaOH + H,
Ethane
Methane also can not be prepared by Wurtz
reaction so statement-2 is true

Na.oxyether

2R-X R-R + 2NaX

Wurtz reaction

If R =—CH, then ethane is formed not methane.
Given below are two statements :

Statement-1 : 3-phenylpropene reacts with HBr
and gives secondary alkyl bromide having a chiral
carbon atom as the major product.

Statement-II : Aryl chlorides and aryl cyanides
can be prepared by Sandmeyer reaction as well as
Gattermann reaction.

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

(1) Both Statement-I and Statement-I1 are true.
(2) Both Statement-1 and Statement-II are false,
(3) Statement-1 is true but Statement-I1 is false.

(4) Statement-1 is false but Statement-11 is true.

3)
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HBr

]
Ph-CH,-CH=CH,—— Ph-CH,~CH-CH,

l Hydride shifi

* Br @
Ph - CH - CH, - CH, <—— Ph- CH - CH, - CH,

I ald :
Br (Major product)
| Chiral carbon
Aryl cyanide is not formed by Gattermann reaction.

Consider the following sequence of reactions

| (i)Cu/5T3K
OH >
[ (i) H" ,PhCOOH >P

The major product P is :

COOH
(1) @ ) @
P O
3) ) oY

COOH

(3)
& @
/i\ e )\ — /*\
OH 373K PhCOOH O-C-Ph
Dehydration (EAR) lCI)

Arrange the following compounds according to

increasing order of boiling points.

n-C,H,0H (A), n-C,H,NH, (B),

n-C,H  (C) and CCHNHC H.(D).

(WhC<B<A<D

(2)D<C<B<A

(3)C<D<B<A

(4)D<B<A<C

(3)

Boiling point e Intermolecular attraction
= Number of H-bonding

n-butanol has strong H-bonding.
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Match the List-1 with List-II :

List-1 List-11
Deficiency Disease Vitamin
A. | Scurvy I Pyridoxine
B. | Convulsions 1. | Vitamin A
C. | Cheilosis III. | Ascorbic Acid
D. | Xerophthalmia IV. | Riboflavin

Choose the correct answer from the options given
below :

(1) A-1, B-111, C-11, D-1V

(2) A-1, B-I11, C-1V, D-11

(3) A-I1L, B-1, C-1V, D-1I

(4) A-IIL, B-1, C-I1, D-IV

3)

Vitamin—-A — Xerophthalmia
Vitamin-C (Ascorbic acid) — Scurvy
Vitamin-B, (Riboflavin) — Cheilosis
Vitamin-B, (Pyridoxine) — Convulsions
Match the List-1 with List-I1

List-I
Amino acid

List-I1
Positive reaction/Test for
functional group present in
side chain of amino acid

Glutamine | L. Hinsberg's test

Lysine II. | Neutral FeCl, test

C. | Tyrosine 1. | Ceric ammonium

nitrate test

D. | Serine IV, | Hoffman bromamide

degradation

Choose the correct answer from the options given
below :

(1) A-1V, B-I1, C-1, D-111
(2) A-1V, B-1, C-I1, D-1II
(3) A-IIL, B-I1, C-1, D-1V
(4) A-1V, B-1, C-111, D-11
(2)
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. NH,
Glutamine 1 |
|;12N—C—CH2—CH2—CH—COOi£|

has amide functional group inside chain. So it
gives Hoffmann bromamide reaction.
NH,

Lysine | has 1° amine
HzN{CH;}—C H-COOH
4

group. So it gives +ve Hinsberg test.

NH,
Tyrosi I I
yrosine EID—@—CH;—CH—COOP] has

phenolic OH. So it gives +ve test with neutral
FeCl..
NH,

Serine HO — CH; - CH - COOH has alcohlic
~OH group. So it gives +ve test with cerric
ammonium nitrate.

SECTION-B
First and second ionization enthalpies of lithium
are 520 kJ mol"' and 7297 kJ mol ' respectively.
Energy required to convert 3.5 mg lithium (g) into
Li"(g) [Li(g) » Li"()]is ____ kJ mol ™. (nearest
integer)
[Molar mass of Li= 7 g mol ']
(4)

3.5x107 =

Number of moles of Li = 5x10*

Total energy needed to convert
Li(g) = Li"(g) is
5% 107" (520+7297)=3.9085 ki =4 kJ

Consider the following sequence of reactions.

The percentage of nitrogen in the yellow

product (X) formedis  %.

(Nearest Integer)

(Given Molar mass ingmol 'H: 1,C: 12,N: 14)
21
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{l ) HCI
ORNEG
(ujAmllm.
(1) Warm
(40-45°C)
(iv) Cool,

Acetic acid

(Diazoaminobenzene)

D0

(Para aminoazobenzene)

* HCI catalysed hydrolysis.

* Aniline acts as a solvent and reactant.

o The mixture is gently heated to facilitate
rearrangement.

e After the reaction is complete, the mixture is
cooled and treated with acetic acid to
neutralise excess acid and precipitate the final
product.

Mass percentage of nitrogen in final product

= £><l(}!(l =21.30 % = 21
197

4.7 g of phenol is heated with Zn to give product
X. If this reaction goes to 60% completion then the
number of moles of compound X formed will be
%107 (Nearest Integer)

(Given molar mass ingmol ' : H: 1,C:

(3)

12,0: 16)

%@Qm

4.
Moles of phenol = 2 o 0.05mol
94.0

Reaction is [ : 1 so 0.05 mole of phenol will give
0.05 mole of benzene on 100% yield
For 60% yield = 0.05 = 0.60
= (.03 mol.
mol of *X” =3 x 10-2 mol
So answer 1s (3)
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Sucrose hydrolyses in acidic medium into glucose
and fructose by first order rate law with t,
The percentage of sucrose remaining after 6 hours
is . (Nearest integer)

(Given : log 2=0.3010 and log 3 =0.4771)

(25)

Sucrose + H O — glucose + fructose

» = 3 hour.

t,=3hr
For 1" order t, =2xt,
So t=6 hr, 75% of sucrose decomposed

So 25% of sucrose remains after 6 hr,

Consider the reaction X ——— Y at 300 K. If

AH" and K are 28.40 kI mol™ and 1.8 x 107 at the
same temperature, then the magnitude of AS’ for

. Nearest

Inl0=2.3,

the reaction in J K' mol' is
Integer). (Given : R = 8.3 JK ' mol ',
log 3=048,log2=0.30
(34)
X+= YK =18« 107

ASY s” &,H" [ij
R R \T

AS" s’ 28400 XL

R. R 300

AS’=23xRlog (1.8 %10 )+2_§4

In(K_) =

2.3log (1.8 x 107) =

=19.09 [-8+2x0.48+0. 3]+284

=—128.66 + -2-3&

AS"=-33.99 =-34 ]/K.mol
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