JEE (Main)-2026 Session-1
Question Paper with Solutions
(Mathematics, Physics, & Chemistry)
6th April 2026 Shift -2

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 ) . I .1
i required G.P. is 1, P
1. Let/f:R — R be defined as f(x) = M “
3x“+x+3 B
Then fis : I 1- 3 3 1| 364
(1) both one-one and onto 8= l 1 55 l_[g] = 243
(2) one-one but not onto _3
(3) onto but not one-one 3. Let S==ze-§.3:z: ++461z—3 =0} . Then Zz” is
(4) neither one-one nor onto 75
Ans. (4) cqual to :
8ol 2x* -3x+2 (1) 162 (2) 184
T3 +x+3 (3) 262 (4) 324
{3y—2)x:+{y+3}x+(3y—2}=0 Ans. (1)
=
ik _ —\Jeit-6+12
Oy-D(Sy-7 <0 Sol. z—f
17
el o fE
Y [? 5} - 6|2i Jo
Hence f{x) is into and f(x) is many-one because
f(x) 1s non-monotonic = E(H . i)
i Consider the quadratic equation 2
(N -2n+2)x"-3x+(n"-2n+2)"=0,n € R. Let
; . : _ 6, o N6, .
o be the minimum value of the product of its roots S (] +: 1)~ﬁ=7“ —1)
and B be the maximum value of the sum of its -
roots. Then the sum (?i the first six terms of_ ﬂ'!c P 6 xﬁci“,B:Jrﬁxﬁ_’“
G.P., whose first term is a and the common ratio is 2 2
o . ; ;
—_ 18 (1=—J§e'”"4,ﬁ= +J§B 4
61 121 o'+ p'=81.¢" +81.¢*
(1) = (2) H P
=81(1+ =162
364 1093
3) 3 4) 9 4.  The sum of all possible values of 0 € [0, 2x], for
Ans. (3) which the system of equations :
) 5530 By 197 =
Sol. o=n’-2n+2 xcos30 -8y —12z=0
a=(n—]):+l xcos20 + 3y +3z=0
.. minimum value of & is 1 x+y+3z=0
o 3 has a non-trivial solution, is equal to :
Similarly B=7(n-])3+] M) (2) 21
-, maximum value of B is 3 (3) 3m (4) 4n
Ans. (4)




cos30 -8 -12 0 0 0 0O 0 0
Sol. |cos20 3 31|=0 A”-1=99(3 0 0(+"C,|0 0 O

] ] 3 9 3 0 9 0 0
cos30 -8 —4 0 0
cos20 3 11=0 =|99%3 0 0

1 | 1 44550 99x3 0

b, =44550,b,, =99 x 3,b,=99 %3
(C,—»C-C)&C,—»>C,—-C, ' = *
2 f E : 44550-297 149
cos30+8 —4 -3 297 -
cos20-3 2 1|=0 1
0 0 1 6. The sum l+2(l +2? ]+ (l +27 +3)

upto 10 terms is equal to :
2cos30 + 16 +4 cos20-12=0

(1) 130 (2) 155
(4cos'0 — 3 cosO) + 2(2cos’0 - 1)+2=0 315 325
) 3) — (4) —
4c0s'0 + 4cos0 — 3cosh =0
Ans. (3)

cosO (4cos0 + 4cosd — 3) =0

Sol. T, =l(|3+23 +.t D)

cos0 (2cosB + 3 ) (2cos0 - 1) =0 "

n(n+1)¥2n+1)
cost =0, I— —i (rejected) Ls———
2 2 6n
T 3t m Sm T, =l[2n: +3n+1]
D - v_-'| ‘_'_‘ v_'T — ? 6
223 3 |
S =XT =—|2Zn° +3Zn+Zl
Sum = 4n 5 i 6[ o’ +3Z0+21]
1 0 0 E.l.n=l[2.n(n+l}p(2n+l}+3n(n+l}'+n}
5. LetA=|3 1 0|landB=[b] 1< j<3. 6 6 2
S S,(,=1[M+Ex]0xil+10}
— 6 6
If B= A" -1, then the value of —=L—2L is: 1 3 315
b, [?? l]
(1)99 2159 ! A building has ground floor and 10 more floors.
(3) 149 (4) 159 Nine persons enter in a lift at the ground floor. The
Ans. (3) lift goes up to the 10" floor. The number of ways,
Sol. A=P+I in which any 4 persons exit at a floor and the
00 0 1 0 0 remaining 5 persons exit at a different floor, if the
A=13 0 ol+lo 1 o lift does not stop at the first and the second floors,
9 3 0 00 1 is equal to :
) 1) 2184 2) 3064
A=P+1where P =0 () )
(3) 7056 (4) 11340

A”=1+99P + "CP’
Ans. (3)

e o o o S



Sol.

Ans.

Sol.

Ans.

Sol.

!
Form group of 4 and 5 person % =126

choose two floor out of 8 floor "C, = 28

Total ways in which 4 & 5 persons can leave at
different floor 126 x 28 x 2 =7056

Let the
observations 2, 4, a, 8, 3, 12, 14, a < 5, be 8 and

16 respectively. Then the quadratic equation whose

mean and the wvariance of seven

roots are 3o+ 2 and 2 + 1 is :
(X -35x+306=0 (2)x -41x+420=0
(3)x -45x+506=0 (4)x -37x+342=0

(2)
2444+0+pf+8+12+14 -3
7
at+tB=56-40=16=a+P=16....(i)
Variance = ZX [&]
n

22+ 4+t + P+ 127 +14°

16 = - 64
7

560 =a'+ B’ +424

=a +p =136 ..(ii)

From (i) & (i) a=6 & =
X=3a+2=20;x=2p+1=2I

Q.E.:x’ —41x+420=0

A bag contains 6 blue and 6 green balls. Pairs of
balls are drawn without replacement until the bag
is empty. The probability that each drawn pair
consists of one blue and one green ball is :

17

ol ) Qe

& 925 @ 231

16 64

(3) 21 (4) 925
(3)

= __l6xje 16

Probability = { 12 ] o

(2y°l6

10.

Ans.

Sol.

11.

Ans.

Let C be a circle having centre in the first quadrant
and touching the x-axis at a distance 3 units from
the origin. If the circle C has an intercept of length

64/3 on y-axis, then the length of the chord of the
circle C on the line x —y =3 is :

(s (2)6

(3) 642 (4) 82

(3)

Centre of circle is (3, 6) and radius = 6 units.

b
Y
18
._f!
6v3 [ BY3 "\ 3 Q
]
1 6
A
(0, D) r‘L{B,{])P
A"
L /ﬁ{
-
PQ= 2«{6 :—
Ed &
3-6-3]

- 2x£=6ﬁ

V2
The eccentricity of an ellipse E with centre at the

46

i : 3 ; " ;
origin O is £ and its directrices are x =iT.

2 2

ik T 7 Tt
a° b’

be a hyperbola whose

eccentricity is equal to the length of semi-major
axis of E, and whose length of latus rectum is equal
to the length of minor axis of E. Then the distance
between the foci of H is :

: 42 ) 12
J7 -
4
. 4) =
3) 7 (4)

4)



Sol. c=£ LA S
2 9 8
a _ 4J6 S(a, 0) =S(1, 0)
e 3 2 2
T=S!:>h—x+k—y=h—+k—
a=2J2 9 8 9 8
—a'-b :
{ne) = (1,0)= I—1+U_h +k—
b= 8
soB: X + ¥ = h=h1+2k1
8 > 8
Now e,=22 =b' =74’ 9y" = 8x(1 —x)
-2—]?1 =22 =a= £ 13. If sin(tan"'(x\ﬁ))=a:0t(sin"'u'l-xz), x € (0, 1),
a 7
16 then the value of x is :

(1) (2)

to | —
ooy e

4
ey= 3
2 5
5 (3) 3 (4) 3
Distance between focii = 2ae, = —
7 Ans. (1)
12. Let x = 9 be a directrix of an ellipse E. whose
centre Is at the origin and eccentricity is 5 Let J22+1  1-x2
P (ct, 0), 0. > 0, be a focus of E and AB be a chord 21 -x)=2x+1)
passing through P. Then the locus of the mid point , ,
OfABiS: 2—2?( =2x"+1
(1) 9y" = 8x(1 —x) (2) 3y’ =4x(1 —x) & 3
3 P X = =-
(3)9y =8x(x-1) (4) 3y =4x(x-1) 4
Ans. (1) I
x )
Sol. g 2
/— 14. The shortest distance between the lines
P(h, _ _ 5 e S
. 9% 4=y 3=z _andx+2=y 6=z Sis:
K S(c.0) 1 2 -3 2 4 -3
546
x=9 (M —;{_ () 245
Z=9 =a=3 () 35 (4) 45

e

b’ =a'(l —¢’) = 9[1_%J =8 Ans. (3)




4-(=2) 3-6 2-5 tan(x —2))(rx” +(p—2)x -2
2 6. Lot lig &N +@-29x-2p) 5 o
| 3 F e (x—2)
2 4 -5 :
Sol. SD= T some r, p € R. If the set of all possible values of q,
ij ’
1 2 -3 such that the roots of the equation rx” — px + q =0
2 4 -5 lic in (0, 2), be the interval («, B], then 4(a + B)
§p - [6(-10+12)—(-3)-5+6)-3(4-4)| g o
|2i-j]| (11 )13
Sp = 1243 3)17 (4) 21
J‘; Ans. (3)
o tan(x —2) [rx’ +(p—2)x —2p]
NG Sol. lim = Bi_s
=2 x—2 x—2
SD= 35 3 _
- - =>“n‘}rx 2x+p(x 2]=5
15. Let a=2i+3]+3k and b=6i+3j+3k. Then the x=2
square of the area of the triangle with adjacent “D=20.N-30=r=1
sides determined by the vectors (Zzi+3b] and  x(x=2)+p(x—2)
= lim - =5
(a'-b) is : - il
=2+p=5
(1)450 J
=3
(2) 900 ~F
(3) 1800 Now, quadratic equation is x’ — 3x +q =0
(4) 2400 its both roots lie in (0, 2)
Ans. (3) /
L |
Sol.  2d+3b=2(2i +3]+3Kk)+3(61 +3j +3Kk) 0 0~ 2
= 22i+15]+15k &

L D20, 0<—<2, f(0)>0, f(2)>0
a—b=-4i 2a
Arca:%‘[2ii+3]:ll]x(5—l;}| =9-4q920andq>2
—l‘—601+6012‘—l\f‘(60}3><2 = W= [2‘ E]
gl g .

60 9 9
A=—1 =2,f== | 24—| =17
V2 S ( 4]

Square of area is A” = 1800




1 3 -1 Sol. - fixy) = f(x)f(y)
17. Let A=[2 1 o| be a singular matrix, Let

0 1 —I S fx)=x"orfix)=k
But f{0) # 0 = fix) #x"

f(x)zl-{"”“”d" xie il o.M and mme For fix) =k => k=kk =k =1(+ f(0) % 0)

respectively the maximum and the minimum = fix) =1
values of f in [1, &] then 3(M — m)is equal to : :
(1) 64 (2) 68 xg0) = [(¢ (1)~ tg(t)).de
]
3)72 4) 76
©) ) diff w/r to x
Ans. (2) i 3
= x g'(x) +g(x) . 2x =x —xg(x)
Sol. |A|=0
= xg'(x) +3g(x)=x
= 1l(-l-a)32-0)-1(2-0)=0
3
= a=3 =gx)+ ;g{x)=l
f(x)=[(t* +2t+3)dt ; x € [1,3] o

% 3in(> 3
0 IF=e¢ =) = o3
3

f(x) = X et Solution of DE :
3

F1(x)=x"+2x+3 where D <0 = g(x).x = [x'dx
= f{x) is strictly increasing p
3 X .
M=f(3)=9+9+9=27 = Xfl)=g +C
1 13
= ()= —+1+3=—
m = f(1) 3+ s 3 = C=—— { g(1)=0}
13
3(M—m) = 3{ 27| =68 5 a8 X
(X)X = ———
€ 4 4
18. Letf: R — R be such that f{xy) = f(x)f{y), for all Pt
X, ycsRand f{0) # 0. Let g: [1 ,®) > Rbea y
differentiable function such that (8) g(2)=4- 2
*a(x) = [ (2f(t) - t 15
xg(x) ‘[(1 f(t) lg(t}}d g(2)= —.
! 32
Then g(2) is equal to : 19. The area of the region {(x,y) : X' — 8x <y < —x} is:
13 11 343 637
1) — 2) —
P “ s 0% %
15 17
3 13 o7 437 523
N Ve e s

Ans. (3) Ans. “]



20.

Ans.

Sol.

21.

Ans.

/.

S >

——

The wvalue of the integral

1
_[ X +!x|+l s
189 +2lx[+l

equal to
(1) 3log .2 (2) 2log 2
(3) Slog 3 (4) 3log 3
(2)
_j— +|x|+l
X +7|x|+l
1 l
I +j ‘ |x|+1 i
,x +2|x|+l e Al R
i x|+1
1=0+_[,|“|7+.
Sl +2x[+1
el
2[—.dx
s Xx+1

[=2[tn|x+1]],

I=2¢n(2)

SECTION-B
Let R =

the minimum number of elements, required to be

{(x,y) e N x N:log (x+y) =2} Then

added in R to make it a transitive relation, is

(15)

Sol.

22.

Ans.
Sol.

23.

Ans.

x+y<e’ (e = 7.29)

R={(1, 1), (1.2), (1, 4), (1,5), (1,6)}
(2, 1), (2,2), (2,3), (2,4). (2,5)
(3.1),(3.2), (3.3), (3.4)

(4.1), (4.2). (4,3)

(3.1), (5.2)

(6,1)

For R to be transitive, we have to add
(6.2), (6.3). (6.4). (6.5). (6.6)

(5.3), (5.4), (5,5), (5,6)

(4.4), (4.5), (4,6)

(3,5), (3.6)

(2,3)

= 15 elements
i} L -2 qa x
If (1-x*)" =2 ax"(1-x)"", then — is equal
=i ¢ m
to

(30)
(1-x=1-x"-3x(1-%)

(1-x=1-x"-3x+3x
(l—:«c)"-*v3:»&—3»:«Lz=1—)c:t

3. 10 o

) =[(1-x)" +3x(1 - x)]

= "C(3x(1 - x))'((1 x)")"”
(1-x)"="Cc3"x"(1-%""
i IHC'-3
a_q_ IiJC 3“
1] N "]CHI 3I”
a, _10
a"IlJ 3
Y %:30
a

Let the line x — y = 4 intersect the circle

C:(x—4) +(y+3)=9at the points Q and R. If

P(a, B) is a point on C such that PQ = PR, then
(6a + 8[3]" is equal to
(18)



Sol. x—y=4 e (1) x—l=y_z+[_

2=k
(x—4)' +(y+3)Y=9 i) 2 1 -2
(., ) lies on circle LetR(x, y, z)
: i 2k + 1, k, -2k — 1
(@-4y+@+3)y=9 ..0) 2k + 1))+ (k+ 5)(1) + (-2k - 1)(-2)=0
eq(D&Q)=2y +(y+3)=9=2y' +6y=0 =9k+9=0 = k=-1
= y=0.—3 e M|:>(]! 'I'! I)
o g | R=(-23,2)
Q(4, 0), R(1,-3) Q(0,-112,0)
x-1 y+9 z+l
now > = 2 = : =A
(@Q) = (ERy (~h+1,4%-9, %~ 1)
= (a-4'+p'=(@- 1’ +@+3)
>a+p=1 e (4)
eq. (3) & (4)
3 3
= o=4+—=,B=-3——
N AL -
o (6o +8B)Y =18

S(x:’ Y 2,)
24. Let the image of the point P(0, -5, 0) in the line 17
(-l+1](—l}+[4l—?](4}+{}-,—l)(l}:{]

o W = e be the point R and the image of

21 =
_ = 18, -36=0=>1=2
the point Q(O,_?I,(}] in the line M, = (-1,-1, 1)
S=(-2,-3/2,2)

s be the point S. Then the
-1 4 1 S R

square of the area of the parallelogram PQRS is

Ans. (162) P Q

Sol. P(0,-5,0)
PR =/4+64+4=72=62

QS=v4+1+4=9=3

Ar.=%-6\/§-3=9\ﬁ

(Ar)’ =(942)" =162 Sq.unit




[x'1+8 x <0

25. Let 1'{}{):] 2 4 i
x -4 x=

f(x—S)' Y+ %<0

g(m=1(x+4)1 2 x20

Then the number of points, where the function gof
is discontinuous, is
Ans. (3)

ﬁfm1—8r3 f(x)<0
{f{x]+4) f(x)=20

e
g

Sol.  g(f(x))=

(x)? , X<=2
G—-12)7, 0<x<2

s ={* ~12" §
( +12)"7%, -22x<0

(x*)"” , x22

X , Xx<=2
"+12)2 , -2<x<0

sfen=1". " .
(x*-12)"7 , 0<x<2

X . x22

Number of points of discontinuity is equal to 3.




PHYSICS TEST PAPER WITH SOLUTION
SECTION-A 28. A solid sphere (A) of mass, 5m and spherical shell

26. The percentage error in the calculated volume of a (B) of mass m, both having same radius, are placed

sphere, if there is 2% error in its diameter on a rough surface. When a force of same

measurement, s magnitude is applied tangentially at the highest

(N1 2)2 points of A and B, they start rolling without

(3)6 4) 8 slipping with an acceleration of a, and a,,
Ans. (3) respectively. The ratio of a, and a, is

(1)5:21 (2)6:10

Rok, wesak (3)21:25 @)1:5

Av _3AR Ans. (1)

% R F
=69% solid
sphere (5m)
27. Match List-I with List-IL.
List-1 List-11
A. | Boltzmann constant I; M'LT
- Sol.
B. | Stefan's constant 1. |[MLT
M- F+f=5ma,
C. | Planck’s constant L | [ML'T'K"] ’
D. | Gravitational IV. | [MLTK™] F(R)-1(R) =E{Sm)R'.{1
constant P
ZF=Tma,

(1) A-I, B-ILC-IIIL, D-1V _2F

(2) A-IV, B-TILC-1, D-1 A7 Im

(3) A-IIT, B-IV,C-I1, D-I

(4) A-II, B-1,C-1V, D-III
Ans. (3)
Sol. (A) »>MLT K’ (111

(B)-> MT'K" (IV)

(C) > ML'T' (1)

i F+f=ma,
D)->MLT" (IV)

F(R) - f(R) = %le X o



29.

Ans.
Sol.

30.

Ans.
Sol.

¢ T NN NS W N NN N NN NN NN NN EEE BN NN N SEE SEN BEN BN BN NN BN BN BN BN SN NN NN SN BN BN BN NN SN NN BN NN NSNS BN B BN RSN S NS BN SN NN BN BN BN NN NN SN BN NS SN NN N BN BN NN B SN BN WSS SN BN BN BN BN N B BN BN BN B BN N B N S

a=Ra
2F=S:‘naB

3
a, 2F 5m _5

= —

a, 7Tm 6F 21

A body of mass lkg moves along a straight line
with a velocity v = 2x". The work done by the body

during displacement from x =0 to Smis .
(1o (2) 250

(3) 1250 (4) 1000

3)

w.A=AK.E

= %m[vﬁ —v?)

0

%xl[(z(s):f —(z(o))’]

%><50><50=1250J

A cylinder with adiabatic walls is closed at both
ends and is divided into two compartments by a
frictionless adiabatic piston. Ideal gas is filled in
both (left and right) the compartments at same P,V,
T. Heating is started from left side until pressure

changes to If initial wvolume of each
compartment was 9 litres then the final volume in
right-hand side compartment is litres. (for

this ideal gas C/C, = 1. 5)

(N3 ()4
(3) 14 9
@)

Pl.uﬂ = Pﬂigm {ﬁl’lal]
for right chamber
PV =PV,

P(9" = % N

5o V=4 litres

31

Ans.
Sol.
32.

Ans.

Sol.

33.

Ans.

For an electromagnetic wave propagating through

vacuum, k, E and ® represent propagation
vector, electric field and angular frequency,
respectively. The magnetic field associated with
this wave is represented by :

() Exk @) kxE
iy ]
(3) o(Exk) 4) olkxE)
(2)
o Qo
B=—(kxE
=l

Two identical bodies A and B of equal masses

have initial  velocities v, =4im/s and

G2=4jn1fs respectively. The body A has
while  the

acceleration of the other body B is zero. The centre
of mass of the two bodies moves in path.

acceleration a,=61+6jm/s’

(1) circular (2) parabolic
(3) straight line (4) elliptical
3)
¥ = m,Vv, +m,v, _ m(4i)+m(4j) _ 2 +3:i
m, +m, Zm
_ma, +m,a, _ m(61 +6]) +m(0) w3Dpsl
o m,+m, 2m g
\:rltl'n [l éﬁ!!

so, path is straight line

Figure represents the extension (A/) of a wire of
length 1 meter, suspended from the ceiling of the
room at one end with load W connected to the
other end. If the cross- sectional arca of the wire is
10° m’ then the Young's modulus of the wire is
~ N/m'.
3

6 ------ -
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R

0 10 20 30 4050 60"

W(N)
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Sol.

34.

Ans.

Sol.

Ans.

[ i s
AT A T
W Ax 10
= =10°
A

F/A F¢ [w]f
A

= y:_:—: —_
Al/E  AAL \ AL

]05)(] 10 ]
= y= =10"N/m”
AT

A cylindrical vessel of 40 cm radius is completely
filled with water and its capacity is 528 dm’ (dm :
decimeter). The vessel is placed on a solid block of
exactly same height as vessel. If a small hole is
made at 70 cm below the top of water level, then
horizontal range of water falling on the ground in

the beginning is cm.
(1) 12042
(3) 14043

(2)
v=nrh=> 528 x 10° =n(0.4)’ h

e ORI KT e {om
(0.4)* x22

- E_\/zx(msusmu 2
g 10

2(140)%107"
= % J28 x107'sec

R=ut=v2x10x70x102 x+/28x10"'
- (Jﬁ)(\!ﬁ)xm"' =142 x10"'m

R =140+2 cm

If 2 mole of an

(2) 14042
(4) 12043

ideal monoatomic gas at
temperature T, is maxed with 6 mole of another
ideal monoatomic gas at temperature 2T then the

temperature of mixture is :

3 3
1) =T =T
(1) > (2) 2

1 7
(3) ET (4) ET
(4)

Sol.

36.

Ans.

Sol.

37.

Ans.

_nCT +nCT,
mix nIC! +n2C3

(2x3 RxT]+[6x3 Rx2TJ
N 2 2
3

[2“;RJ+(6"2R]

i i
mix 8 4

A spring stretches by 2 mm when it is loaded with

a mass of 200 g. From equilibrium position the

mass is further pulled down by 2 mm and released.

The frequency associated with the system and

maximum energy in the spring are Hz and
J, respectively. (Take g = 10 m/s’)

(1 5450 and 8 x 10
T
(2) S—E and 8
T
(2) 10+/50 and 2 x 10°
4 550 and 16 x 10~
T
(1)
kx = 0.2g; f:L L3
2Zn¥m
o _ 1 {1000
272\ 0.2
k = 1000 N/m
=L /5000 = 250
2n T
EI.'I'HI‘G =lk xi“ﬂ
=3 :

%xlOOUx[ﬂlxlU Y =8x 10" Joule

The electric potential as a function of x, y is given by
V = 5(x" — y)V. The electric field at a point (2, 3) m
is Vim.

(1) (~20i +30j) (2) (20i-30))
(2) (20i+45])

(1)

(4) (—4i +6))



Sol.

38.

Ans.

Sol.

39.

Ans.

V=5x"-y)V
£ = L‘v =—] Uxf
dx
—dv s 2 "
£ = s =+10yi = g(2,3)=-20i+30j
' X

A current of 30 A each flows in opposite directions
in two conducting wires, placed parallel to each
other at a distance of 8 ecm. The magnetic field at

the mid point between the two wires is uT.
(e = 107 N/AY
4n

(1) 30
(2) 150
(2)

(2) 300
(4) 0.1

IIL ]!F

.
2n(4)x107~
=107 %30 x 10°
=30x 10°T
=300 uT
A square loop of side 2em is placed in a time
varying magnetic field with magnitude as B = 0.4
sin(300t) Tesla. The normal to the plane of loop
makes an angle of 60° with the field. The
maximum induced emf produced in the loop is

mV.
(1) 12
(3) 21

4)

(2) 18
(4) 24

Sol.

40.

Ans.

Sol.

41.

Ans.

B = 0.4sin 300t 0 = 60°
A=(0.02)=4x10"m’

¢ = BA cosb

¢ = 0.4 sin (300t) AcosO

emf =% = 0.4 A cos0 cos(300t) x 300

4 |
max emf=04 x4 x 107 x 300 x 3

=240 x 10"V

=24 mV
A sphere of capacitance 100 pF is charged to a
potential of 100V. Another identical undercharged

metal sphere is brought in contact with the charged
sphere, then the change in the total energy stored

on these spheres, when they touch is o x 107 J.
The value of o is . (combined capacitance
of spheres is 200 pF).

5
)5 2y =
(1) {]2
7 9
3 4)
(]2 ()2
(2)
Q,= CV =100 x 100 pC = 10* pC
VI: :E:SO
2

EiZ%xIOUxHO(}}:pJ:E
£r=2xlx100x[50)3=5
2 2

A= % =100x(50)*pl

=25x10'x 107=2.5x 10"
The energy released if hydrogen atoms are
combined to form %I-Ie is

(Take binding energies per nucleon of [ Hand jHe
as 1.1 meV and 7.2 MeV, respectively).

(1) 6.1 (2)24.4
(3) 26.6 (4)5
(2)



Sol. f[—] + ;"H —3He 44. The velocity at which 6 kg mass (shown in figure)
Q = BE (RHS) - BE (LHS) strikes the ground when it is released from a height

of 6m above the ground is m/s. Assume
=4x72-4x1.1 pulley is massless and string is light and
=4 x6.1 inextensible (Take g = 10 m/s").

Q=244 MeV

42.  Angle of minimum deviation is equal to the half of
the angle of prism is an equilateral prism. The
refreactive index of the prism is

(115 ()3
(3)\2 (4) 1.65
Ans. (3) (1)7.74 (2)7.20
: [A+5m] _3A (3) 6.55 (4) 4.50
n| —— sin
Sol. p=p = 4 ARE41)
. ’ . [ A . A Sol.
sin| — sin
2 2
1
S
3
43. Refer to the logic circuit given below. For two
inputs (A=1,B=1) and (A =0, B = 1), output
(Y) will be ; W,=4K ]
A—D> m, gh —m,gh = ;(mr\«kmn)‘v':

B : v

2

(6-2)x10x6= -;—(8]\;

v:\}rfﬁme"s

(3) 0,0 respectively (4) 1,1 respectively v="7.746 m/s
(5)0.0 45. Ina Young double slit experiment, the wavelength
of incident of incident light is 6000 A, the
Ans. (3) separation between slits S, and 5 c¢m the distance
Sol. between slits plane and screen 1s 50 cm, as shown
in the figure below. If the resultant intensity at P is
equal to the intensity due to individual slits, the
path different between interfering waves is

(1) 1, 0 respectively (2) 0,1 rsepectively

o

= AB P
e i i (1) 4000 (2) 3000
forA=0,B=1,y=0 (3) 2000 (4) 1000

Ans. (3)




Sol.

46.

Ans.
Sol.
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A¢

I,=1I,= 41, cos’ —
2

cos'ﬁ—d}:l

2

(3]
SIS
WA

2
=Ax=Ap=—
¥ 3

]

v

Ax = —=2000A°

| >

SECTION-B

A block takes t time to slide down a plane inclined
at 45° to the horizontal. If the surface is made

smooth (frictionless), the block takes times % to
slide down the plane. The coeffcient of friction

between the block and the inclined plane is (%]

. The value of « is

(75)

for frictionless surface a, = g sinf

r
>4

(=]

f:=-la
2

t!
at =4, —
© 4

E(Sin45 - U c0s45°) = gsm45

47.

Ans.

Sol.

48.

Ans.

Sol.

The de Broglie weave length for an electron
accelerated through the potential difference V, volt
is A,. When the potential difference is changed to
V, volt, the associated de Broglie wavelength is
increased by 50%. If (V/V,) = (9 /), then the

value of ot is

4)
PPN DS S
mv  [2meV,
L ___h 3% 3 n
2 meV, 2 2 meV,
ey
-9
vV, 9
—t=—=a=4
v, 4

A moving coil of a golvanometer when shunted
with 2Q) resistance gives a full scale deflection for
a current of 500 mA. When a resistance of 47002
is connected in series it gives a full scale deflection
for 10V potential applied on it. The value of

resistance of galvanometer coil is Q.
(50)

L R, +2
10= (R, +470)i,
R, +470
R, +2

10

10R, +20 =R, +470
R, = 5002
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Sol.
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Ans.

Two cells of emfs IV and 2V and internal
reseistance 2Q) and 1€, respectively connected in
parallel, gave current of 1A through an external
resistance. If the polarity of one cell is reversed,
the external

then wvalue of current through

: g o G
resistance will be EA' The value of « is

(3)
v, 20 E.
vy, 0 F \
L 2V) =5
R
ANV A
1A R 1A W
l+2 5
A
1+l 3 3
- S [
3
I'U“E
5
E
i= w3 &1
r,+R 3. p
3
E='—+R
3 2
R=10
6
I 20
W0
R=1/6
3
['m“g
s ¥
=1 2
E = -
%1 1 !
_+_
1 2
E
L. NN B G
tR 3,15
2 6

50.

Ans.

Sol.

A concave mirror of focal length 10 cm froms an
image which is double the size of object when the
object is placed at two different positions. The
distance between the two positions of the object is

cm.

(10)
Casel v=2u
1 1 1
_—— =
v u f

1 1 1
_+—:—
~2u —u —f
3.1
2u f

3f
u:=__

2
Case 2 v=-2u.
1 1 1
—_—t——

+2u —-u -f

-1 1

2u —f

f
u=_.

2
Au=f=10cm
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: CHEMISTRY TEST PAPER WITH SOLUTION
: SECTION-A :
Sol' rSpucic:& = 80—
: 51. Which of the following contain the same number Z
f atoms ? n’
: oF aioms | 70.53 = 52.9{—]
i (Given : Molar mass in g mol™ of H, He, O and S z
I .
| are 1,4,16 and 32 respectively) n_ 7053 _ -y 4
: A. 2g of 0_. gas 7 529 - 3
B. 4g fo SO,
: & ]fﬂ({]} Lh gfa(s) — Data will satisfy if n=2 and z= 3
‘ mL ot O, at
I ) : 4
i D. 0.05 L of He at STP Li%,2 = 3 =1.33
: E. 0.0625 mol of H, gas
: Choose the correct answer from the options given | 53.  Given below are two statements:
: below : Statement 1 : The number of compounds among
! Gy B ol (%) B Conly SO,, SO,, SF,, SF, and H,S in which sulphur does
(3) C and D only (4) A, C and E only
: Awi. () not obey the Octet rule is 3.
ns.
: Sol. Statement Il : Among [H,0, CIF, SF ], [NH,
: i G m,,. e ) s N, — BrF, SF], [BrF, CIF,, XeF] and [XeF,
nmﬁln 3= i ! = T 4
: ' o T A% o8 : CIF,H,0], the number of sets in which all the
! m 4 3N molecules have one lone pair of electrons on the
I N_.inSO,= —==3N, =—x3N, =—2=(.I875N,
: : 50, b6 o6 ' central atom is 1.
: N, inO,at STP = 2:’;_" - -,I-;T;)Umllsz« _0.125N, In the light of the above statements, choose the
: R SRS correct answer from the options given below :
: _ v 0.05
: N, ... In He(g) at STP = 22._: lit. N,= 22_4]\:;\ =0.002N, (1) Both Statement I and Statement 11 are true
: N___in H,(g) = moles x atomicity x N, = 0.0625 x 2N, (2) Both Statement I and Statement Il are false
: =0.125N, (3) Statement [ is true Statement 11 is false
: e RS- S et 0? % lysigen I_Ikc s ol (4) Statement [ is false Statement II is true
70.53 pm. The species and the stationary state(n)
' A 4
: are respectively il o
I (Given: Hydrogen atom Bohr radius is 52.9 pm) Sol. SO, , S0, , SF, & SF, do not follow octet rule
i o2 ¥
I (DL, 3 Q) He', 3 NH, , BrF_, SF, have one lone pair on central atom
l * 1
i e, BL",2 CIF, , XeF, & H,O have two lone pair on central
I Ans. (4
1 © atom.
|
i
i
1
1
i
|
|
i
|
|
i
i
S ———————————— |



54. Match List-I with List-TI I ; _ 18/180
Given V, and V, are initial and final volumes Sol. Onside(I)C,= 01 i
respectively:
List-1 List-11 ; _30/180 2 _
(Isothermal process) (Expression) Onside () €, = oo 3 1 & 1% >%)

A. | Reversible I. |g=0

expansion Hence water will flow from chamber-I1 to
B. | Fre ansi 1.

fee expansion q=nRT In \\';3 Chamber-1.

C. | Irreversible L | w=—p_,(V,-V,) m=iCRT : i=3 forK SO,

Compression B .

i i 50x107 /174

D. | Cyclic reversible | IV. 1—?_ -0 And [n —3x > J % 0.083 % 300
Choose the correct answer from the options given
below : =0.0107 bar.

(1) A-I1, B-II1, C-1, D-IV (2) A-I1, B-1, C-1V, D-III ) ) )
(3) A-IL, B-1, C-1I1, D-IV (4) A-1, B-II, C-III, D-IV 56. Given is a concentrated solution of a weak

Ans. (3)
Sol. (A) For isothermal process, AU =0

W =-nRT/n Xy so q=nRT/n b1
V V

[ )

electrolyte A B, of concentration ‘¢’ and
dissociation constant ‘K’. the degree of
1 dissociation is given by:
(B) Free expansion which is isothermal must be
adiabatic, soq=10

(C) Irreversible process W=-P_ [V,-V ] AL
(D) Cyclic process, change in state function (S) so @) K Ky
change in entropy must be zero. =

(1) [K %™ 'x'y']™

d > "
dS = i S
T 3) Cx+}'—lxxyy 4
$ds=0 3 K
55. Given below are two statements : |

Chamber 1 ¥ ¥ Chamber 2 ity Yoy
18 g glucose in £ &| 30 g glucose in (4) [T}
100 mL é E -E 250 mL
aqueous 5 & 3| aqueous
solution @ & E| oolution Ans. (2)

Statement I : H,O molecules move from the
chamber 1 to chamber 2.
Statement II : The osmotic pressure of a solution

Sol. AB, = xA"+yB'

prepared by dissolving 50 mg of potassium == xCa  yCa
sulphate (molar mass = 174 g/mol) in 2 L of water g y

(at 27°C) is 0.0107 bar. (Given : R = 0.083dm" bar g = (xCa) (xCa)’

K' mol' and assume complete dissociation of C(1-a)
electrolyte)

In the light of the above statements, choose the Asa<<l= (1-a)=I

correct answer from the options given below :
(1) Both Statement I and Statement Il are true
(2) Both Statement I and Statement II are false

K oy xay}'ctlg I ul‘_\'

I
(3) Statement I is true but Statement II is false . K ey
(4) Statement I is false but Statement 11 is true YT y'
Ans. (4)
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57.

Sol.

¢ T NN NS W N NN N NN NN NN NN EEE BN NN N SEE SEN BEN BN BN NN BN BN BN BN SN NN NN SN BN BN BN NN SN NN BN NN NSNS BN B BN RSN S NS BN SN NN BN BN BN NN NN SN BN NS SN NN N BN BN NN B SN BN WSS SN BN BN BN BN N B BN BN BN B BN N B N S

Ans.

For a general redox reaction
Anode Red, -»Ox," +ne
Cathode Ox, +n,e” —Red,™

Which of the following statement is incorrect ?
(1) The overall

n, Red, +n,0x, ==n,0x," +n, Red,™"

reaction can be written as

(2) The electrons do not appear in the overall
reaction because electrons produced at the
anode are consumed at the cathode.

4—, n=1
z
LR Slope a%
dje 0
_,2.5
4
-4 =2 0 2 4

IOEI:JQ

(3) Here n is the number of electrons transferred in
redox reaction.

(4) If the reaction is carried out reversibly, the
electrical work done is equal to the ratio of
charge and potential difference through which
charge is moved.

)
Anode : [Red, - Ox]" +ne ]xnz
Cathode : [Ox2 +n,e” = Redy ]xn,
Overall reaction :
n,Red, + n,0x, » n,0x]" +n, Red?
The electrons does not appear in overall reaction
E=E—2303 X-10gQ
nF
(E-E°) 2303

RT/F
=2.303

logQ

Slope =

Straight line passing through origin.
Electrical work = Charge x Potential difference

58.

Ans.

Sol.

59.

Ans.

Sol.

60.

Ans.

Sol.

In a period, the first ionisation enthalpy of the
element at extreme left and the negative electron
gain enthalpy of the extreme right element, except
noble gases, are respectively.

(1) lowest and lowest ~ (2) highest and lowest
(3) lowest and highest ~ (4) highest and highest
3)

Left most element in a period will be of group 1
which will have lowest IE, while right most
element will be of group 17 which will have most
negative AH .

Given below are two statements :

Statement I : F,O < HO < CLO is the correct
trend in terms of bond angle.

Statement II : SiF,, SnF, and PbF, are ionic in
nature.

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

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

(3)

Specie  Bond angle
OCl, 111°
H,0 104.5°
OF, 103°

SiF, is covalent.

The correct order of first (AH,) and second (AH,)
ionisation enthalpy values of cr and Mn are :

A. AH,:Cr>Mn

B. AH,:Cr>Mn

C. AH, :Mn>Cr

D. AH,:Mn>Cr

Choose the correct answer from the options given

below :

(1) A and B only (2) B and C only
(3) A and D only (4) C and D only
(2)

Cr - [Ar]3d’4s'
Mn — [Ar]3d'4s’
IE, —Mn>Cr
IE,-~Mn<Cr
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61.

Sol.
62.

Sol.
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Ans.

Ans.

Ans.

Which of the following sequence of hybridisation,
geometry and magnetic nature are correct for the
given coordination compounds ?

A. [NiCL]" — sp', tetrahedral, paramagnetic

B. [Ni(NH,)]" - sp'd’, octahedral, paramagnetic
C. [Ni(CO),] - sp’, tetrahedral, paramagnetic

D. [Ni(CN),]" —dsp’, square planar diamagnetic
Choose the correct answer from the options given
below :
(I1)A,B,Cand D
(3) A, C and D only
(4)

[Ni(CQ),] is sp’, tetrahedral and diamagnetic

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

Given below are two statements :

Statement I : A mixture of C_H, O, (sugar) and
NaCl can be separated by dissolving sugar in
alcohol, due to difterential solubility

Statement II : Rose essence from rose petals is
separated by steam distillation due to its high
volatility and insolubility in H,O.

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

(1) Both Statement I and Statement Il are true

(2) Both Statement I and Statement 11 are false
(3) Statement I is true Statement 11 is false

(4) Statement I is false Statement 11 is true

(1)

Sugar is soluble in alcohol not NaCl

So they are separated by solvent extraction (or
differential extraction)

Rose essence oil is steam volatile so it is separated
by steam distillation.

Shown below is the structure of methyl acetate with
three different o, B and y carbon-oxygen bonds.

0
e
HiC-C—0-CH;
By

The correct order of bond length of these bonds is :

(Da>p>y (Da<p<y
Bla=p=y @a<PB=y
(2)

Sol.
@
]
ﬁ |
Ca CH3
TN
o e ey O Oy
b' RS,
RS,
oo
T
| A
C CH
CHy” e T
@5
R.Hybrid

RS1 is more stable than RS2

.. contribution of RS1 is more than RS2 in it’s R.H.
2. Order of bond length o < <7

64. 'x'is the product which is obtained by the hydrolysis
of prop-1-yne in the presence of mercuric sulphate
under dilute acidic medium at 333 K. 'y' is the
product which is obtained by the reaction of ethane
nitrile with methyl magnesium bromide in dry ether
followed by hydrolysis. [UPAC name of product
obtained from 'x' and 'y' in the presence of barium
hydroxide followed by heating is:

(1) 2-Methylpent-4-en-3-one
(2) 4-Methylpent-3-en-2-one
(3) 4-Methylpent-1-ene
(4) 2-Methylpent-3-one
Ans. (2)
Sol.

Hgs0, /u\
H;C-C=CH ————>

(Propyne)

(1) MeMgBr
H:C-C=N "-m':—)
(Ethanenitrile) (#Hs

0

Dil. Ha504
{ Kucherov [K]

reaetien ) Ba(OH);), A

HiC HJL
>:c CnH"

9] H;g_ . [dl

A
{Aldol

condensation )

[yl

4-Methylpent-3-cn-2-one
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65. An optically active alkyl bromide C H Br, reacts | 67. Consider the following organic reaction sequence.

4ty

with ethanolic KOH to form major compound [A] Choose the final product (X) from the following
which reacts with bromine to give compound [B].

> ; (consider the major product in all intermediate
Compound [B] reacts with ethanolic KOH and

sodamide to give compound [C]. One molecule of reaptions)

water adds to compound [C] on warming with /\fo Etf:‘hﬂe}ﬁ& (X)
. . - B - . M » 1 .
mercuric sulphate and dilute sulphuric acid at 333 (iii)HNO,/H,0,0°C  ~ Major product

K to form compound [D]. The functional group in OH (v} GeHsN,C10°C
compound D will be confirmed by: (1) Benzene
(1) Haloform test (2) Phenol
(2) Lucas test (3) Propanol
(3) Silver mirror test (4) Chlorobenzene
(4) Benedict test Ans. (1)
Ans. (1) (“)
fr CH,-CH,-C-NH
NH 4 A
Sol —AGKOH A\ /. By Sol. CH-CH-COOH —— 2 2
. A W ——= |
Br (A) Br NaOH+Br, CHJ—CH:—N H: ”H:,z:.‘t-
(B) .
(i) AleKOH | (ii) NaNH,/A e e
CH,~CH-OH —P:-Ne_,
CHr-CH-g CH; <50 CHy-C=C-CHs
& (©) o
+
Final product gives +ve haloform test CH, _("j_ H + N, +HCI

66. Consider the following reaction.

O -CH»
@/ \©+ HI — Product 68. The number of compounds from the following
which can undergo reaction with

Statement I : In the above reaction, product Br/KOH/(alcoholic) to give respective products
formed will be a mixture of benzyl aleohol and and these respective products can also be obtained
iodobenzene.

separately by Gabriel phthalimide reaction is:
Statement II : In the above reaction, the
0O Q Q

-0- (‘1?12 — bond is cleaved to give the product. /|\ H(\/\ /K
In the light of the above statements, choose the | HC: NH, NH, HC NH,

correct answer from the options given below:
O O (0]

(1) Both Statement I and Statement I1 are true )\ A /l\
(2) Both Statement I and Statement Il are false H.C: NHCH.CH, (H,C),C NHCH, H,C, NH,
(3) Statement I is true but Statement 11 is false
(4) Statement 1 is false but Statement I is true (5
Ans. (4) (2)4
Sol. Ph-O-CHy Ph—t> Ph-OH + I-CH,Ph (3)3
Phenol Benzy! lodide 4)6
Ans. (3)
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Sol. (i), (iii), (vi)
0

Il
(i) Ph—C - NH, 22 XOH o NH,
A

Aniline is not formed by Gabriel phtalimide synthesis.

” Br, + KOH
(ii) Ph—-CH,-C- NH:%) Ph—CHl—NH:
1
11 Br, + KOH i
(iii) CH, - C - NH, 2 - CH,-NH,

0
. [ Bry+KOH
(iv) C>~Ll ~ NH- CH, - CH; —2——>

No 1¢ amine is form

O
Il ., Br,+KOH
) —|—L - NH- CHy ————

No 1° amine is form

0
(vi) Il Brs + KOH

69. Consider the following reactions. Total number of
electrons in the © bonds and lone pair of electrons
in the product (X) is:

CHO  ()HLA
| (ii) V,0,/10-20 atm/773 K (X)
(CHOH), T} Benzoyl chloride/Anhyd. AICT, " Product
CH,0H
(1)12
()16
(3) 14
(4) 18
Ans. (4)
CHO
(CHOH); RedP V30
A W N g ini.
' HI. A TR
CH:OH 10-20 atm
”"f!l‘“ AIC,
Sol. .
C
C I
O.D.u

Total number of m and lone pair electrons in final
product = 18

T70. Treatment of a gas 'X' with a freshly prepared
ferrous sulphate solution gives a compound "Y' as a
brown ring. The compounds X and Y are.

(1) NO and [Fe(NO)]SO,
(2) NO, and [Fe(NO,)]SO,
(3) N,O and [Fe(N,0)]SO,
(4) N,O, and [Fe(N.,0))]S0,
Ans. (1)
Sol. NO+FeSO, —22 4F¢ (NO)JSO,
SECTION-B

71.  An excess of AgNO, is added to 100 mL of a 0.05 M
solution of tetraaquadichloridochromium (III)
chloride. The number of moles of AgCl
precipitated will be x 10", (Nearest
integer)

Ans. (5)

Sol. [Cr(H,0),CLJCI+AgNO,—AgCl|+

[Cr(H>0),CLINO;
= | mole of complex will precipitate 1 mole of AgCl.
= Given moles of complex =
M x V =(0.05 x 100 x 10"*) moles
= Moles of AgCl = 5% 10 moles
=Hxax=3)

72.  An alkane (Y) requires 8 moles of oxygen for
complete combustion and on chlorination with
Cl/hv, (Y) gives only one monochlorinated
product (Z). The total number of primary carbon
atoms in (Y) is

Ans. (4)

Sol. CHH:“_:+[3“+1]03 —nCO, + (n+ 1)H,0

3n2+ 1 _8
3n+1=8x2
n=5.(".CH)
CHS CH;
CH.;—IIT—CH; — 2y CHy - C - CHa - Bt
CHs éH;
Neopentane (X) Only one mono-bromo

product

Number of primary carons = 4
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500 mL of 0.2 M MnO;, solution in basic medium

when mixed with 500 mL of 1.5 M KI solution,
oxidises iodide ions to liberate molecular iodine.
This liberated iodine is then titrated with a standard
x M thiosulphate solution in presence of starch till
the end point. If 300 mL of thiosulphate was
consumed, then the value of x is

(1)

3¢ + MnO; + 2H,0 — MnO, + 40H°

21° 5 1,+2e
L+ 28,07 - 21°+8,0;

gm equivalent of MnO,

500
1000

=0.2 %

% 3 = (.3 (Limiting reagent)
gm equivalent of KI

x1=0.75

gm equivalent of MnO,
= gm equivalent of hypo

03=xx o X
1000

x=1

In a closed flask at 600 K, one mole of X,Y (g)
attains equilibrium as given below:
X,Y,(g8)=—=2XY,(g)

At equilibrium, 75% X,Y (g) was dissociated and
the total pressure is 1 atm. The magnitude of A G°
(in kJ mol ™) at this temperature is__ . (Nearest
Integer)

(Given: R = 83 J mol’ K'; In 10 = 23,
log2=0.3,log 3=048, log 5=0.69, log 7=0.84)

(8)

Sol.

75.

Ans.

Sol.

X,Y (g) = 2XY(g)
=0 P
=t P(-a) 2P
P'(1+a)=1
o =% 3 =§
_4Pa’ 36

kp

2

Tl-a? 7
AG® = -RT/nk,

|AG" | =8.314x600 f"n(:;—_f}

=8169.5 J mol™
= 8.169 kl/mol
Decomposition of a hydrocarbon follows the

~2R000K

equation k = (5.5 x 10"s") e T . The activation

energy of reaction is k] mol ', (Nearest
Integer)
Given: R=8.3JK 'mol’

(232)

ZRO00K.

K=(55x10"SYe T

K= Ae /KT

S 28000
R

_ 28000x8.3
' 1000

k] /mol=232.4 kJ/mol
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