JEE (Main)-2025 (Online) Session-2
Question Paper with Solutions

(Mathematics, Physics, And Chemistry)

8 April 2025 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.




SECTION-A 2. Let o be a solution of x* + x + 1 = 0, and for some
1.  Let the values of A& for which the shortest distance aand bin
between the lines x;l = Y;Z = 2;3 and 1 16 13 4
R.[4 a b]|-1 -1 2|=[0 0 OL.If —
- wh _ geB. ] a
o I o 1s — be A; and A,. Then =2 wif 8
3 4 5 J6
m n :
the radius of the circle passing through the points - * = 3,thenm +nisequalto
0, 0), (A, A2) and (A1, Ay) is
(0, 0), (A1, A2) (A2, A1) )3 @) 11
5v2
(1) = (2)4 37 (4)8
Ans. (2)
V2 .
(3) 5 (4)3 Sol. x*+x+1=0
A i o is root
s, ¢ L X L Lai+tat+1=0
Sol. p=2i+3j+4k,q=3i+4j+5k = o.= mas ®" [cube root of unity]
3 J k also A ; c
I 2 SO 4 2 64 14 b 8
=pxq=2 3 4=-i+2j-k [ 2[0 0 n]a .=
3 45 La+2b=4
A=(1,2,3)B=(\4,5) atl4b=64
—_—a 2b= —
AB.(PXq) =12b 6lJ:>
Shortest Distance = |————— -
‘an‘ = -a —6
. _4'_+an+_[1"__3
i ({1—1)5+2j+2l’<).(—i+2}—&) et at e
JE_ J6 :>i+m+i,=3
w 1 w
=|[-A+1+4-2|=1=A-3|=1 =40’ + m+no=3
:”1,:3*{:4’2 : g =4 —l—ﬁi +m+n —l+£i =3
Radius of circle passing through points 2 2 2 2
(0,0),(4,2) & (2,4) i
_@_dex@xﬁ_mﬂﬁ —2+rn—r2~=3 ---(1)
4A ]I 11 2x12 43 n-ﬁ_
4x_[0 4 2 &= T g
e % .
')
3
Sm+n=11

e o o o S



Ans.

Sol.

Ans.

Sol.

Let the function f{x) = L 2 +3, x = 0 be strictly

d
E

increasing in (—o0,0)U(0t,50) and strictly decreasing
5
in (0t3,00)U(et,05). Then Za? is equal to :-

=l

(1) 48 (2)28
(3) 40 (4) 36
4)

f{x}=£+i+3, x#=0
3 X

f'[x)=l—i=0 = x==3
3 x*

%* =3
f'(x)= -
(x) e

fi(x) > 0 ¥ (—o0, —3) U (3, o) —» increasing
fi(x) <0 ¥ (-3, 0) U (0, 3) > decreasing
ZU-.: =(=3)* +(3)* +(-3)* +(0)" +(3)°

=36
If A and B are two events such that P(A) = 0.7,
P(B) = 0.4 and P(AnB)=0.5, where B denotes

the complement of B, then P(Bl[AUE]] is equal:-

l I
(M 5 @ 5
(3) : {4]1
6 3
(1)
7 4
P(A)= —,P(B)= —
(A) 10 (B) 0
w8
P(Au B)= =
(AU B) =
P[ B ]= P(BA(AUB))
AUB P(AUB)
_ P(BnB)U(BNA) _ P(ANB)
P(AUB) P(A UB)
7 5

P(A)-P(AnB)  _ 10 10
P(A)+P(B)-P(ANB) 7+[]_4)__5
10 10) 10

1
4

I
%0 | ta

Ans.

Sol.

Ans.

4
R AR
I 90
| TN (g B
14'1'3—__"1'5_1 ..... =0,
1 1 I

24-1-? 64+ o= f

a .
then — is equal to

(1)23 (2) 18
(3) 15 (4) 14
(3)

"I nt :
I g == .,-:n-% ........ (1)

11

S — b — i —

P 2 4t 6

n ; i i
=—x— using (i) ....... 11
16 90 8 @)
_ K 1 1
Wi gl

4 4
1

m:%—E ;—0 [using (i) and (ii)]
6-1_, 15 , =
o= =T = T =—
16x90 1690 96
o
NN 96 _]6><90_H
p 9
16x90
The sum of the squares of the roots of

[x + 2] + |x — 2| -2 = 0 and the squares of the roots
of x**-2jx-3|-5=0,is

(1)26 (2) 36
(3) 30 (4) 24
()



Sol. [x—2F+2x—2|—-|x-2|-2=0 Sol. &
y
= (x-2[+2)(x-2[-1)=0
B
=x-2|=1 OA = a unit
=x=2+1=31
; M
=> sum of square of roots =9+ 1 =10 C A
xXX=2x-3|-5=0
452
Case-Ix-320 o »x
i 0 >
=x-2x+1=0
=(x—1)*=0
: NEES
= Slope of diagonal OB =
=x=1 1-J3
Butx = 3 = tan105°
=xed soo=60°
Case-llx-3<0 . A(acos60°, asin60°)
x*+2x — 11 =0, D > 0 = Real & distinct roots i Ba
SOA =, —
fix) = x>+ 2x — 11 2" 2 J
f(3) >0, ;_P e fou A Lies on other diagonal
d
3-1) (3+1
= both roots < 3, both roots acceptable L [ 3 e 3 ) Va + 83 =0
Sum of square of roots = (o + [5)3 —2af
Bo1-3-5 _ o5
=4+22=26 8l = -8
= Final sum = 10+ 26 = 36
- . {1:4\[5
7. Let a be the length of a side of a square OABC with
O being the origin. Its side OA makes an acute s al=48
angle a with the positive x-axis and the equations of 8 Let fix} be a posiive function and
its diagonals arf:(J§+l) X + (\/g—-l) y=0 i 3
L= [ 2xf(2x(1-2x)) dx and I, = [ f(x(1-x))dx.
and (v@—l)x—{ﬁ”)y#—f{ﬁ:ﬂ. Then a° is I I
equal to Then the value of .1 is equal to
(1)48 (2) 32 '
(3) 16 (4) 24 (1o (2)6
3)12 4) 4
Ans. (1) (3) (4)
Ans. (4)




Sol.

Ans.

Sol.

j 2xf(2x(1 - 2x))dx

= 2x=t=>2dx=dt oI, :%Itf{t(l—t]]dl
1
= [ =0 -01-(1 - v)dt
|

=jfu(1 —t)dt - j‘lm(l —t)dt
!

-1

=2, =L-2I
=4I, =1,

['\
= —==4

I

Let a'=i+23+]:c and B=2i+j-f(. Let ¢ bea

unit vector in the plane of the vectors a and b and

be perpendicular to a . Then such a vector ¢ is:

)1%(}-2E} z)iﬁ(-§+j-ﬁ]

i-j+k) k)

(3) %( ) %(
4)
Let vector p inplanc of @ & b = K(a +Ab)
pLli=pa=0
= K(a+b)a=0
= dd+Abd=0
=6+A(3)=0
25 Jm
= p=(-3i+3k)
(-i+k)
J2

Unit vector — +

10. Let the ellipse 3x* + py’ = 4 pass through the
centre C of the circle x” +y’ — 2x —4y — 11 =0 of
radius r. Let £}, f; be the focal distances of the point
C on the ellipse. Then 6f,f; — r is equal to
(1)74 (2) 68
(3)70 (4) 78

Ans. (3)

Sol. E:~_+Y -

4/3 4/P
Centre of circle (1, 2), radius
=+1+4+11
r=4
** E pass from centre (1, 2)
. 3 +P=1
4
1 . X
F= 1 .. vertical ellipse
e=$_ﬂﬁ_$_L 1
16 12 12
.. Focal distance of C (h, k)
=b % ek
F, =4+ ’u x2
12
F; = 4—,!1—1- x 2
12
By = 162 al
i 3
S 6FF,—r=74-4=70
L}
11.  The integral I (Irtzx sin(mc)D dx is equal to :
%
(3+2n 2Q)4+n
3)1+3n (4)2+3x
Ans. (3)




Sol.

12

Ans.

172

Let, = n? J' |xsinnxldx
2

1 32
:rr:{_[ xsinrtxdx—_[ xsinrtxdx}
-1

0 1

1 3/2
T {2] xsin xdx — j' xsin nxdx}

Consider

J-x sin mxdx

I |
—X.—COSTIX + JIA—COSﬂXdK
.

n

X sin Tx
= ——COSTX + ——

T T

2

. Al . 32
2 X sin7tx X sin mx
=T 42| ——cosnx + — —| ——COSTX +
0 |

T n I T
)
T non
_ ;{3 t}
= {—t—
T n
=3x+1

A line passing through the point P(a, 0) makes an

acute angle o with the positive x-axis. Let this line
. o .
be rotated about the point P through an angle 3 in

the clock-wise direction. If in the new position, the

slope of the line is 2 — V3 and its distance from
sow a1 e T
the origin :sﬁ. then the value of 3a’tan’a — 24/3

Is

(14 )6
(3)5 (4)8
(n

Sol.
(a.0)
Mpg =2 — \E = tan 15°
equation of PR :
y=tan 15° (x —a)
y=(2-3)(x-a)
1 distance from origin = Lz
| _Ba-2a |t
|V{4+3 —4:3 +1 V2
al@-v3)_ 1
we-By V2
2 :
b= 2 = B2 B)
V23
a’=2(2+3)
3a’ tan” o — 2\{3_
1
3 x {4+2J§).§—2J§ =4
13. There are 12 points in a plane, no three of which
are in the same straight line, except 5 points which
are collinear. Then the total number of triangles
that can be formed with the vertices at any three of
these 12 points is
(1) 230 (2) 220
(3) 200 (4) 210
Ans. (4)
Sol. “C;-’Cy=210



14.

Ans.
Sol.

15.

Ans.
Sol.

LetA=

BE[O,2R]:I+10Re[MJ=U :
cosB—3isin0

Then ZBJ is equal to

BeA
(1) 20 (2) 8n°
4
(3) ?ng (4) 67
(1)
1+ 10 Re [20059+}s‘1n9J _
cos0—3isin 0

.. z+Z=2Re(z)
2cosB+isin® 2cosO-isin® (—I)
i == AR || =
cos0+ 3isin0 10
(2cos’ 0 —3sin” 0) +(2cos’ 6) —(3sin" ) _ -2
cos” 0+ 9sin” 0 10
2(:0510—351'1139: =l
cos’0+9sin’0® 10
= 20 cos” 0 — 30 sin’0 = — cos’0 — 9 sin’0
21 cos’0—21sin°0=0

cos0 —3isin @

= co0s20=0
29 T 3 51 Tn
29T a9

, ™ 9 251 49%° 84n’ 21n°

= ZB‘ L s S s ¥ = 25

16 16 16 16 16 4
Let A= {0, 1, 2, 3, 4, 5}. Let R be a relation on
A defined by (x, y) € R if and only if max
i1x, ¥} € {3,4}). Then among the statements
(S;) : The number of elements in R is 18, and
(S:) : The relation R is symmetric but neither
reflexive nor transitive
(1) both are true
(3) only (S,) is true
(3)
A=1{0,1,2.3.4,5)
R = {(0,3), (3,0), (0,.4), (4.0), (1,3), (3,1), (1.4),
(4,1), (2,3), (3,2), (2.4), (4,2), (3,3), (3.4), (4,3),
(4,4)}
Total 16 elements
Not reflexive as (0,0), ....., (2.2) g R

Symmetric - ¥ all a,b
(a.b) & (b,a) e R
Not transitive =~ (0,3), (3,1) e R

but (0,1) ¢ R
= Only S, correct

(2) both are false
(4) only (5)) is true

16.

Ans.

Sol.

17.

Ans.

Sol.

The number of integral terms in the expansion of

1 | 16
[53 +?"] Is

(1127 (2) 130
(3) 129 (4) 128
4)

1016-r

Tr:tmﬁC‘(S) 5 7;

=r=0,8, 16,24, ....,, 1016
1016 =0+ (n-1)8

:>n—l=% = 127

So.n=128.

Let f(x) =x — 1 and gx) =¢"forx € R. If

d T Fut
d_i =(e ng{r(f(x))]—%} y(0) = 0, then y(1)

18 :-
1-¢? 2e—1
I 2
(1) = (2) 3
-1 1-¢
‘3}55“ (4) cf
(3)
fixy=x-1

fifx)=fx)-1=x-1-1=x-2
g(f(f(x)) ="

; d_y = e 2 xe*? I
" J;}/'
dy 1 t—"\'r'.\'—_'" s &
— +—=y=e"" which is L.D.E
dx J;
dy
P = e!-.g _e:ﬂ

Its solution is
y % e = J-c:"'; xe* 2 3dx 4 ¢

yx e = [elax+e

2 3
yx e =e"""+¢

-2

. -2 2
Givenx=0,y=0= 0=e " +c ;c=-¢
2 3 )
LY X e =2 _¢?
whenx=l,y><e”=e"'—e'”
11
_e'—-e? o o2 e'-e e-l
y= 3 = T T
e e e e

Option (1) is correct

e o o o S



18.

Ans.

Sol.

19.

Ans.

cot™ [___|sc(:2| e J —cot ™ . :

The value of cot’ {—"]Hanm-lJ - cot”’

tan{Q}
Jiee(3)
l+tan"| — | +1
2

| is equal to
Ian{J
2
3 3
)r~=— )=~
(yn~= L
3 5
Nnt = 4+ =
G)r > (4)n >
(1)
qecl+l

tan2 o
2

I
qf =1—cos2 :j I+wb;
= cot — |=cot =

sin 2 v 1]
sin—
2

n—cot ' (cotl)-cot '(cotzlJ

1 5
=a-l-—-=n—--

4 4

2 2+4p 2+p+q
LetA=[4 6+2p 8+3p+2q

-~

5 12+3p 20+6p+3q

If det (adj (adji(3A))) = 2™ - 3", m, n € N, then

m + n is equal to

(1) 22 (2)24
(3)26 (4)20
(2)

2 2+4p
Sol. |A|=1]4 6+2p 8+3p+2q
6 12+3p 20+6p+3q

2+p+q

C:>»CG-C-C %

|0

Thchg—}Cg—C|x{l+§]
2.0 0
=|Al=14 2 24+p
6 6 8+3p

= |A|=2(16+ 6p— 12—6P}=8=23

ladj(adj(3A))| =[3A [*"" = BA[*
= {33|A|)4 _ {3_1 g 2;}4: 212 x 312
=m+n=24

20. Given below are two statements :

Statement I :

= ’l+x
tan Ix+]ugc : -2x
—X

5

lim
x> X

|
th | b2

2
Kl e

Statement 11 : lim[ xm J =i

In the light of the above statements, choose the

correct answer from the options given below :
(1) Statement 1 is false but Statement I is true
(2) Statement 1 is true but Statement 11 is false
(3) Both Statement I and Statement II are false
(4) Both Statement [ and Statement IT are true

Ans. (4)



Sol.

21.

Ans.

Sol.

mn'x+;[ﬁ41+x]—ﬁﬂl—xﬂ—lx

lim z
x—l) X
X % 1 XX  x
b & + s +_’ X 2 + 3 X 2 3 2%
lim = 5
x nll K
2x°
2% + 3 -2x ’
= lim . s —
x—s0 % 5
2 f 23
fim| = |(x-1)
: I iz )
limx!™ = g=il=x/" e o2

x—l
= Both statements correct
SECTION-B
Let the area of the bounded region
{(x,y):0<9x < yz, y 2 3x — 6} be A. Then 6A is
equal to
(15)
0<IX<y' &y=3x-6

A = Required Area = “[ 3J_)dx _‘.3x—6]dx]

22.

Ans.

Sol.

bl U

Let the domain of the function

-1 4x+5 .

f(x) = cos (3 ?] be [, B] and the domain of
x —

g(x) = log(2 — 6log,+(2x + 5)) be (7, 8).
Then [7(a + B) + 4(y +8)| is equal to

(96)
L 4x+5

f = 1

(x) = cos (3:{_?]

= 4“5]51
Ix-7

[4x+5]2_1
Ix—7

4x+5+3x—?}0

Ix-7
Tx -2
>
x-=-7
2 7
7 3
(=2]5)
xe| —wo,— |u| =,

) 3
4x+5 x+l‘?£0
3Ix— Ix-7
12 7

3
.. Domain of f(x) is
2 2
-12,=| loa=-12,p==
[-123] [n=-128-3

g(x) = loga(2-6 log7(2x + 5))
Domain
2-6logyn(2x+35)>0

6 logg?{2x +5)<2

logar(2x + 5) < %

2x4+5<3

x<-1

5
&2x+5}0:>x>-;

L

Domain 1s x E[—%,—]]

[7(a+ B) +4(y + &) = [7(-
|-82 - 14| =96

2 5
12+ Z+4(-=-1
- ( > )|



23. Let the area of the triangle formed by the lines

x=3 y  z-1
+2= e I = . = e— =
ETATIERSRTE ST 4
and x 33 22 be A. Then A’ is equal
-3 3 |
to
Ans. (56)

Sol. L:x+2=y—-1=z=¢

Point of intersection of L; and L,
f=2=5m+3
f+l=—m}f=0m=-1 A(-2,1,0)
f=m+l
Point of intersection of L, and L;
Sm+3=-3n
-m=3n+3 ;m=0,n=-1, B(3,0,1)
m+l=n+2
Point of intersection L; and L,
-3n=(-2
In+3=£+13¢=2, n=0,C(0,3,2)
n+2="¥¢

A (-2,1,0)

B(3.0.1) C(0,3,2)

-~ -

i j k
-5 1 -1
-3 3 1

Ar(AABC) = -é—

] L - Ly
A= - |i(4)—j(—-8)+ k(-12)]

J16+64+144 = /56

A

Il

24,

Ans.

Sol.

25.

Ans.

Sol.

1919

The product of the last two digits of (1919)7" is

(63)

(1919)!*"% = (1920 - 1)"*"*

= "1C4(1920)"" - 1°C,(1920)°"* + ... ..
"C1015(1920)'= °Cyo10

1004 + 1919 % 1920 -1

=100 A + 3684480 — 1

5 {11 1 S JER—— 79 (last two digit)

=> Number having last two digit 79

.. Product of last two digit 63

Let r be the radius of the circle, which touches
x-axis at point (a, 0), a < 0 and the parabola y* =0x
at the point (4, 6). Then ris equal to

(30)

+

Il

(x-al+(y-n’=r
(4-a) +(6-1)=r
16+a -8a+36+r—12r=r
a’-8a-12r+52=0
Tangent to parabola at (4, 6) is

6.4= 9.[’”’4] e 3x-dy+12=0
This is also tangent to the circle
CP=r
3a—d4r+12 il
5
Ja+12=4r25t{ ... (1)

equation of circle is

(x—af + {y—r’):zr1

satsty P(4, 6) = a>~ 8a— 12r+ 52=0 .....(2)
From equation (1)

Ifa+ 4 =3rthen a = +6 (rejected)
If3a+12=-rthena=-14andr=30



26.

Ans.

Sol.
27.

Ans.

Sol.

SECTION-A
Given below are two statements : one is labelled as
Assertion A and the other is labelled as Reason R
Assertion A : Work done in moving a test charge
between two points inside a uniformly charged
spherical shell is zero, no matter which path is
chosen.
Reason R : Electrostatic potential inside a
uniformly charged spherical shell is constant and is
same as that on the surface of the shell.
In the light of the above statements, choose the
correct answer from the options given below
(1) A is true but R is false
(2) Both A and R are true and R is the correct
explanation of A
(3) A is false but R is true
(4) Both A and R are true but R is NOT the correct
explanation of A
(2)
Conceptual
A rod of linear mass density 'A" and length 'L’ is
bent to form a ring of radius 'R'. Moment of inertia

of ring about any of its diameter is :

AL’ a?
I 2) =
W 167" @ 12
L X2
3) — 4) —
) 4n” “ 8n”
“)
L=2rR
[ MR’ _ML{ L T_;Lﬁ
2 2 2n) 8t

28.

Ans.

Sol.

29.

Ans.

Sol.

A 3 m long wire of radius 3 mm shows an
extension of 0.1 mm when loaded vertically by a
mass of 50 kg in an experiment to determine
Young's modulus. The value of Young's modulus
of the wire as per this experiment is P * 10" Nm”,
where the value of P is : (Take g =3n m/s’)

(15 (2) 10
(3)25 (4)2.5
(1
50 Al
s0g _ AL
- (
-3
SGX3I[3 5 :PXJOHXO'IXIO
nx(3x1077)"
50x3x3
=>P== s 1 3
3 %107 %10 x0.1%10
P=35

Electric charge is transferred to an irregular
metallic disk as shown in figure. If 6, o, 5,and
o,are charge densities at given points then, choose
the correct answer from the options given below:

O3
(A)o,>0,:0,=0, (B)o,>0,;0,>0,
(C)o,>0,>0,=0, (D)o, <0,<0,=0,
(E)o,=0,=0,=0,
(1) A, B and C Only
(3) D and E Only

(1)

(2) A and C Only
(4) B and C Only

1
oo —

ROC
(ROC), <(ROC); < (ROC), =(ROC),

0,>0,~ 0, =0,

e o o o S



30. Water falls from a height of 200 m into a pool. | 32. An infinitely long wire has uniform linear charge

Calculate the rise in temperature of the water density A = 2 nC/m. The net flux through a

assuming no heat dissipation from the water in the s ccible ot side Tengt J3 em. if the wire

L.
S , . . passes through any two corners of the cube, that
(Take g = 10 m/s’, specific heat of water = 4200 J/(kg K)) . ]
are maximally displaced from each other, would be
(023K (2)0.36 K i .
xNm'C ', where x is :

(3)0.14 K (4) 048 K

Ans. (4) [Neglect any edge effects and use y =9 x 10
e,
Sol. mgh=msAT ST units]
th  10x200 10
AT=50 BT N 07 (1)0.72 7 (2) 1.44
s 4200 21 "

31. A concave-convex lens of refractive index 1.5 and the e elon

radii of curvature of its surfaces are 30 cm and 20 ¢m, Ans. (4)

respectively. The concave surface is upwards and is | Sol.

filled with a liquid of refractive index 1.3. The focal

length of the liquid-glass combination will be

gt quid-g/ q= J_Cl‘l'l
(1) @cm (2) @cm
11 11
700 600

(3) %cm (4) in:lTl

Ans. (4) ¢ = Jene _ 7‘_“6‘1
€ €9

Sol.
=2 x 107 x 3 x 3 x 107 x 36 x 10’ Nm’C”

=2.16 t Nm'C"

33. The output voltage in the following circuit is

(Consider ideal diode case)

I +5V
2l !
7)) R
_30 VUIII
03 0.5 1 <
= — —_—'-+—— D,
30 60 100 120 "’L )
6+5 s (Hiov (2)0V
T 600 600 (3)+5V (4 -
600 Ans. (2)

f=——ocm
11




Sol.

34.

Sol.

35.

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.

Ans.

Here D, is reverse biased and D, is forward biased.
Therefore current flow through D, and 5V drop on
resistor.

So,V =0

Two metal spheres of radius R and 3R have same
surface charge density o. If they are brought in
contact and then separated, the surface charge

density on smaller and bigger sphere becomes

o, and o,, respectively. The ratio % s
(1) < (2)9

9
(3) 1 (4)3

3
(4)
For conducting sphere, V = i

&
After contact, V, =V,
or, =0,
] P, |
gz
e B
ch
3 2

A quantity Q is formulated as X2y 2z 5. X i X
and Z are independent parameters which have
fractional errors of 0.1, 0.2 and 0.5, respectively in
measurement. The maximum fractional error of

Qis
(1)0.1 (2)0.8
(3)0.7 (4)0.6
(3)
g AX 3AY 2AZ
Fractional error =2 —+ ——+ ——
X 2Y 5> 2

2(0.1) 3l'}'2) 2((]5)
=2(0.1)+=(0.2) + =(0.
k 2( 5

=02+03+02=0.7

36.

Ans.

Sol.

37.

Ans.
Sol.

; ; 5 . ;
A monoatomic gas having y= 3 is stored in a
thermally insulated container and the gas is
th
suddenly compressed to [g] of its initial volume.

The ratio of final pressure and initial pressure is:
(y is the ratio of specific heats of the gas at

constant pressure and at constant volume)

(116 (2) 40
(3) 32 (4) 28
3)
PV =P V]
h
i:[i] =(8)*"
B Vg
L3 !
P

A convex lens of focal length 30 ¢m is placed in
contact with a concave lens of focal length 20 em.
An object is placed at 20 cm to the left of this lens
system. The distance of the image from the lens in

cm is
(1) 30 (2) 45
i3 @) 15
7
(4)
Equivalent focal length
L i Y
f fi
1 1 -3 1
——t— e —
30 =20 60 60
=00 cm
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38. Two strings with circular cross section and made
of same material, are stretched to have same
amount of tension. A transverse wave is then made
to pass through both the strings. The velocity of the
wave in the first string having the radius of cross
section R is v, and that in the other string having

. : . v
radius of cross section R/2 is v,. Then — =

Y1
(1) V2 )2
(3)8 (4)4
Ans. (2)
Sol. v= L T,
u faR~
v _Ri_,
‘Vl R'}

39.  Figure shows a current carrying square loop ABCD
of edge length is 'a' lying in a plane. If the
resistance of the ABC part is r and that of ADC
part is 2r, then the magnitude of the resultant

magnetic field at centre of the square loop is

3“”;:] !‘lﬂl
1) —/—== oy 2o
® 2a ) 2ma
2u 1 AT |
(3) ﬂ (@) s
3ma Ina

Ans. (3)

Sol.

B=Bap +Bpc +Bcp +Bpa

40.

Ans.

Sol.

41.

Ans.

ﬁ= _}l(](21{3) 2“!.1[](21.';3)\!5
4n(a/2) 4n(al2)

pp(1/3) 5 po(1/3) an
Jréht(aJ’2}-‘J_+411:(21;“2).\r

B= —Zﬁp(}l+-\f'§plll k
3na 3ma
5 Y2t g

3ma
A body of mass 2 kg moving with velocity of
Vi, =31?+4}ms_] enters into a constant force field

of 6N directed along positive z-axis. If the body
remains in the field for a period of % seconds, then

velocity of the body when it emerges from force

field is
(1) 41+3)+5k (2) 3i+4)+5k

(3) 3i+4j—5k (4) 3i+4j+5k

(2)

U=3i+4j

G:ﬁ+5t=3?+4j+5]2

Two balls with same mass and initial velocity, are
projected at different angles in such a way that
maximum height reached by first ball is 8 times
higher than that of the second ball. T, and T, are

the total flying times of first and second ball,

respectively, then the ratioof T and T, is :

(1) 24211 2)2:1
(3)V2:1 @) 4:1
(1)

e o o o S



Sol.

42.

Sol.
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Ans.

Gi’VCﬂ, {Hm“)| =B X (Hmn]!

3 -2 2 -2
u”sin® 6, u”sin” 6,
=8x =

2g 2g

= sin0; =2v/25sin0,

T, 2u5.in9] /g _sinb, —22
T, 2usinB;/g

sin '82

The amplitude and phase of a wave that is formed
by the superposition of two harmonic travelling

waves, y (x, t) = 4 sin (kx — ot) and
. 2n
yi(x, t) =2 sin (kx — ot + T}' are :

(Take the angular frequency of initial waves same

as m)

2n

A =22 +42 + 2x2x 4x cos120°

2sin120° 3 1
tanp=——=—=—
442c0s120° 3 |3

e
Il
> A

43.

Ans.

Sol.

44.

Ans.

Sol.
45,

Ans.

In a Young's double slit experiment, the source is

white light. One of the slits is covered by red filter

and another by a green filter. In this case

(1) There shall be an interference pattern for red

distinct from that for green.
(2) There shall be no interference fringes.

(3) There shall be alternate interference fringes of

red and green.

(4) There shall be an interference pattern, where
each fringe's pattern center is green and outer

edges is red.
(2)

Different colours will have different fringe width.
Within a few fringes of red, there will be several
fringes of violet.

Also, there will be overlapping of colours.
For a nucleus of mass number A and radius R, the

mass density of nucleus can be represented as

(1A (2) A

(3) A-:’ (4) Independent of A
(4)

Conceptual

A block of mass 2 kg is attached to one end of a
massless spring whose other end is fixed at a wall.
The spring-mass system moves on a frictionless
horizontal table. The spring's natural length is 2 m
and spring constant is 200 N/m. The block is
pushed such that the length of the spring becomes
1 m and then released. At distance x m (x < 2)
from the wall. the speed of the block will be :

(D 10[1-2=)]" m/s  (2) 10[1+2—=x)"]" m/s
(3) 10[1(2—x)"] m/s (4) 10[1-2—=x)'T m/s

(2)
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Sol.

46.

Sol.
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Ans.

Natural
length
. 2m »
K=200N/m —
— 000000 —2kg

FLELETELETTTTTTIY, /Iﬂ//ff/l s

Smooth
Given, Natural length of spring = 2m
Initial compression in spring (x)) = Im
Final compression in spring (x,) = (2 — x)m
Using energy conservation
K+ =K 41,

0+le

> 151
. Y

—mv" +—Kx,2-
2 2

1 o 1 22
—mv" =—K(x{ —xf
2 2 (1 [)

%XZXVE =%M200X(]2 —(Z—X}:}
v =100[1 - (2 - x)]]
v=10[1-@2-x)7"

SECTION-B
An electron is released from rest near an infinite
non-conducting sheet of uniform charge density
'—g'. The rate of change of de-Broglie wave length
associated with the electron varies inversely as n"
power of time. The numerical value ofnis
2)
Let the momentum of e at any time t is p and its
de-broglie wavelength is A.

h
Then, p=—
P
dp_-hdh
dt 22 dt
ma=F= st O [m = mass of e |
A dt
Where, —ve sign represents decrease in A with time
-h di
ma = 5 —
(h/p)” dt

47.

Ans.

Sol.

__pldr
"7 mh dt
mv?® di
a=-— -
h dt
dA ah
— = A
dt mv-
here, a= £ L2
m m2g,
ce
a=
Z'.mf:n

and v=u+at
v=at
Substituting values of a & v in equation (1)

dt cet’

da 1
- — o ey
dt ¢

=n=2

A sample of a liquid is kept at 1 atm. It is
compressed to 5 atm which leads to change of
volume of 0.8 ¢cm'. If the bulk modulus of the
liquid is 2 GPa, the initial volume of the liquid was
~litre. (Take 1 atm = 10" Pa)

4)

Given, Initial pressure of liquid (P) = | atm

Final pressure of liquid (P,) = 5 atm

Change in pressure (dP) =P — P, =4 atm

=4x 10" Pa

Change in volume (dV) =—0.8 cm’

Bulk modulus (B) =2 » 10" Pa

Now, B= ~aF =V=—B(d—v)
(dV/V) dpP

(—0.8%107%)
d,x](]5

=4 x 10" m’ =4 litre

=V ==2x10"
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Space between the plates of a parallel plate
capacitor of plate area 4 cm’ and separation of (d)
1.77 mm, is filled with uniform dielectric materials
with dielectric constants (3 and 5) as shown in
figure. Another capacitor of capacitance 7.5 pF is
The effective
capacitance of this combinationis _ pF.

8.85 x 107" F/m)

connected in parallel with it

(Given g, =
(15)

r
|
|
|
|
]
|
|
|
|
|
|
|
" 48.
]
I
|
|
|
|
|
|
|
|
]
|
|
|
|
I
|
: Ans.
]
" Sol.
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8 —12
o % 8.85x10 =20pF

5x4x107

T P

3x4x107* x8.85x107"2

C, = =12 pF
177 1078
2
_CCp _12x20 .
9=g +C, 12+20 F
7.5pF = Ceq 7.5pF

Finally equivalent capacitance
(Cau=75+75=15pF

A thin solid disk of 1 kg is rotating along its
diameter axis at the speed of 1800 rpm. By
applying an external torque of 25 m Nm for 40s, the
speed increases to 2100 rpm. The diameter of the
diskis  m.

(40)

Sol. Given,m=1kg
o 00 ey = TR 2 i
60 sec
o= 2100 tpm = 2100% 2 = i =2
60 sec
T, =25t Nm
t =40 sec
Using equation of motion
W, = o, + ot
70w = 607 + a(40)
a=L rad/sec
4
Also, 1=1a
| mR>
4
25 = IR T
4
R=20m
Hence, diameter of disk = 2R = 2 x 20 = 40m
50. A cube having a side of 10 em with unknown mass
and 200 gm mass were hung at two ends of an
uniform rigid rod of 27 c¢m long. The rod along
with masses was placed on a wedge keeping the
distance between wedge point and 200 gm weight
as 25 cm. Initially the masses were not at balance.
A beaker is placed beneath the unknown mass and
water is added slowly to it. At given point the
masses were in balance and half volume of the
unknown mass was inside the water.
(Take the density of unknown mass is more than
that of the water, the mass did not absorb water
and water density is 1 gm/cm’.) The unknown mass
is kg.
Ans. (3)
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Sol.

2cm—s| 25em

0.2kg

Given, volume of block = (10 % 107y’ =10 " m’
Let density of block = p kg/m’
mass of block = p x 107 kg

I -3
Buoyant Force (F,) = 1000 x

x10=3N
2
F.B.D. of blocks
Fp
T &
m + 0.2kg
mg 0.2¢g

Balancing torque about point O, we get
mg(2 x 107) = F,(2 x 107) = 0.2g(25 x 107)
px10°x10x2-10=150

p = 3000 kg/m’

Hence, mass of block =p x 10"

=3000 % 10" =3 kg
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51.

Ans.

Sol.

52.

Ans.

SECTION-A

In a first order decomposition reaction, the time
taken for the decomposition of reactant to one
fourth and one eighth of its initial concentration are
t; and t; (s), respectively. The ratio t,/t; will :

4 3
1) = 2) =
( 3 (2) >
3 2
3) = 4) =
( 3 (4) 3
(4)
For I* order reaction
When C,= Co/4
t; = 2tsp.
when C, = Co/8
t = 3tsons
t 2
s0 — = —
£, 3
Match the LIST-I with LIST-11
LIST-1 LIST-II
A. | Carbocation I. | Species that can
supply a pair of
electrons.
B. | C-Free II. | Species that can
radical receive a pair of
electrons.
C. | Nucleophile I1I. sp: hybridized

carbon with empty
p-orbital.

D. | Electrophile IV | sp’/sp’ hybridized

carbon with one

unpaired electron.

Choose the cerrect answer from the options given
below :

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

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

(3) A-IIL, B-1V, C-11, D-1

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

4)

Sol.

53.

(A) Carbocation — sp” hybridised carbon
with empty P-orbital

\O
(B) Carbon free radical — sp”/sp’ hybridised
carbon with one unpaired electron.

(C) Nuecleophile — species of that can
supply a pair of electron.
(D) Electrophile — species that can receive a

pair of electron.

(i MaOH (i) EOH
>

(i H,0" (i )H;50,.4

>C

*A’ shows positive Lassaign’s test for N and its
molar mass is 121.

‘B’ gives effervescence with aq. NaHCO..

‘C” gives fruity smell.

[dentify A, B and C from the following.

CONH, COH CO.Et
o oMo
CH,NHNH, CO,H CO.Et

(2) A= @ B=

NH, NH, NH, NH,

NH, NH, NHEt
ROHO SO

CHO CO.H CO,Et
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Ans.

Sol.

(1) NaOH (i) EtOH
(i) H;0" (ii) HoS0.,A

(Esterification)
(A) (B) (©)

Molar mass = 121
A — Benzamide Shows positive Lassaigh’s test.
B — Benzoic acid gives effervescence with aq.

NaHCO..

C —» Ester gives fruity smell.
Choose the correct set of reagents for the following

conversion.

H=CH
Ethyl benzene —>
Br

(1) Bra/Fe ; Cl;, A ; ale. KOH

(2) Cly/Fe ; Bry/anhy.AICl; ; ag. KOH
(3) Bry/anhy.AlCl; ; Cls, A ; ag. KOH
(4) Cly/anhy.AICl; ; Bry/Fe ; ale. KOH

(1)
(lfl
HyCHy  CHyCH;  CH-CH;
Br.Fe @ Cla @
Br Br
Ethyl Benzene (Major) lulu. KOH
CH=CH-
Br

A -di v (1) KOH fakc.)
55 1, 2-dibromocyclooctane ——W{

(i) He™" H°
(iv) Zn-HgH™
P iS

OH
"o
00" O

Ans.

{l} KOH(alc.) (i1} NaNH,
Sol. —
el:mlmuun elimination

I,2-dibromocyclooctane

(Major product)

0 H OH
tauto HgM~ /=
R (Kucherov
Major Reaction)

(iv) Zn-Hg|H®
Clemmensen Reduction

()

Major product
(p)

56. Given below are two statements :
Statement I : A homolepitc octahedral complex,
formed using monodentate ligands, will not show
stereoisomerism.

Statement Il : cis— and trans— platin are

heteroleptic complexes of Pd.

In the light of the above statements, choose the

correct answer from the options given below.

(1) Both statement I and Statement 11 are false.

(2) Statement 1 is false but Statement II is true.

(3) Both statement I and Statement I are true.

(4) Statement [ is true but Statement 11 1s false.
Ans. (4)
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Sol.

57.

Ans.

Sol.

58.

Ans.

Sol.

Homoleptic complex of type [Mag] (Where a =
monodentate ligand) cannot show geometrical as

well as optical isomerism.

Cis-platin  and  trans-platin  has  formula

[Pt{NH3),Cls] which is a heteroleptic complex of

platinum.
NH
1\P1/CI C'-..\P[/NH;
NH Nal | (NeT Na
Cis-platin Trans-platin

The atomic number of the element from the

following with lowest 1" ionisation enthalpy is :

(1)32 (2)35
(3) 87 4) 19
(3)

Atomic no. 32 = Ge
Atomic no. 35 = Br
Atomic no. 87 = Fr
Atomic no. 19 = K

Lowest first I.E. among the given element will be
of Fr [87].

Fr—[Rn] 7s'

Which of the following binary mixture does not
show the behaviour of minimum Dboiling
azeotropes ?

(1) H,O + CH;COC:H5

(2) CsHsOH + C.H:sNH,

(3) CS, + CH,COCH,

(4) CH;0H + CHCl,

(2)

Binary mixture of CH;OH and C¢HsNH; shows
negative deviation from Raoult's law

So vapour pressure of solution is less than V.P of
pure C;Hs;OH & C,HsNH,

So B.P. of solution is greater than boiling point of
pure CsHsOH & CsHsNH,

So shows maximum Boiling azeotrope

59.

Ans.

Sol.

HA(aq) = H' (aq) + A" (aq)

The freezing point depression of a 0.1 m aqueous
solution of a monobasic weak acid HA is 0.20°C.
The dissociation constant for the acid is
Given :
K{(H-0) = 1.8 K kg mol ', molality = molarity
(1)1.38 x 10
(2) 1.1 x 107
(3)1.90x 107
(4)1.89 x 10"
(1)
AT = ikgn
02=ix18x0.1
b e
18 9

For HA,, =H,+A

{ag) (ag)

[H][A"] _Co’
[HA] 1-a

K—cq:

|
Il



60. What is the correct IUPAC name of 62. Which one of the following reactions will not lead

/\Q_OH P to the desired ether formation in major proportion?

(is0-Bu = isobutyl, sec-Bu = sec-butyl,

1) 4-Ethyl-1-hydroxycyclopent-2-ene
() > 4 e nPr = n-propyl, ‘Bu = tert-butyl, Et = ethyl)

(2) 1-Ethyl-3-hydroxycyclopent-2-ene
(3) 1-Ethylcyclopent-2-en-3-ol (1) IBUS %a + EtBr— ‘Bu-O-Et

(4) 4-Ethyleyclopent-2-en-1-ol 0® i
) Q—o Na + CH;Br—» D—O—LH;
Ans. (4)
5 (_B @
/\"QLO (3) Na 0—@ +n—PrBr—n —Pr—O-@
3 W)

Sol. “

- (S
4-Ethylclopent-2-en-1-ol (4) iso-BuO Na + sec — BuBr — Sec—Bu-0O-iso-Bu

61.  The correct decreasing order of spin only magnetic | , o )

moment values (BM) of Cu’, Cu™" Cr’" and Cr"' Br

ions is : >/\8 Na +/I\/ —.EE':::E:I‘:H /=/
(1) Cu™> Cu®*>Cr* > Cr” Sol {is:‘.--Bu{3 IE!]\;Ila) (sec-Bu Br) Major product
(@) Cu*" >Cu">Cr" > Cr” 63. On combustion 0.210 g of an orgainc compound
@) >Cr' >’ > Cu’ containing C, H and O gave 0.127 g H,O and 0.307
@ cr'>Ccr'>Cu’ > Cu® g CO,. The percentages of hydrogen and oxygen in
Ans. (3) the given organic compound respectively are:
Sol. Cu' : [Ar] 3d", Spin only magnetic moment = 0 (1) 53.41,39.6 (2) 6.72, 53.41
B.M. (3) 7.55,43.85 (4) 6.72, 39.87
Ans. (2)

Cu' : [Ar] 3d°, Spin only magnetic moment = /3

Sel. In the combustion of organic compound, all *C" in

B.M. 3 - :
CO, and all “H” in H,O comes from organic

Cr® : [Ar] 3d*, Spin only magnetic moment = J24 compound
C.H.0,+0,—> CO, + H,0

B.M. t.I.EI":_1.'J11 0.307gm  0.127gm

3. b ma . _ , . . 12
Cr' : [Ar] 3d", Spin only magnetic moment = JE Weight of “C” in EO3 - E x0.307
B.M. =0.0837 gm
. Ot +3 +2 + ) . 2
Order of p: Cr™>Cr™ > Cu™> Cu Weight of “H" in H;0 = —=x0.127=0.0141¢
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i ~0.0141 B & 65. Correct statements for an element with atomic
% ‘H’ in compound = ool x 100=6.719 % iirithes 9 s

=6.72% A. There can be 5 electrons for which m, = +% and

Weight of “O” in compound 1
4 electrons for which my= ——
=0.210 - (0.0837 + 0.0141) 2

B. There is only one electron in p, orbital

=R C. The last electron goes to orbital with n = 2 and
i i 0.1122 o]
LT in componiod = 0.21 S 4. The sum of angular nodes of all the atomic
=5341% orbitals is 1.
64. CH(CH,), Choose the correct answer from the options
siven below:
I given bel
H,N — CH - COOH
pH =2 ¢ pH =10 (1) C and D Only (2) A and C Only
4 ’L (3) A, Cand D Only (4) A and B Only
A B Ans. (2)

. Sol. Element with atomic number 9 is Fluorine
Choose the correct option for structures of A and

B, respectively. F(9)= 1s*2s* 2p’
T[]

+ _
(1}H‘N—?H—COOH il HJN—?H—COO I
CH (CH,), CH (CH,). (A) 5 electrons can be up-spin {mﬁ = +E} and
- - 1
(2)HN- CH=CO0 g TN - CH=C00H 4 electrons can be down spin |:m5 = —5}
CH (CH,), CH (CH,),
(B) Unpaired electron can be in anyone of p,, py
] + s :
(3) HoN CH-C00  4H:N- ?H —CO0 or p, orbital
CH (CH,), CH (CH;), (C) Lastelectron is in 2p subshell withn=2, /= |
(4) H+N —~CH-COO d I—I+N _CH - COOH (D) Angular node for s-orbital = 0 while of
1 i an 1 i -
CH (CH,), CH (CH,), each p-orbital = 1
Ans. (1) Sum of all angular node =3
Sol. 66. The number of species from the following that are

involved in sp’d” hybridization is

CH(CH,), [Co(NH:)]"", SFe [CrFe]*, [CoFe]" . [Mn(CN).J’
P:H=2. @ —
H,N-CH-COOH (Acidic condition) H,N-CH-COOH and [MnCl,]
C[I(CI‘!})J

A (1)5 (2)6
pi=2 Il 3)4 43
=yt an o ) ®

(Basic condition)
CH(CH;),

(B) Ans. (3)




Sol.

67.

In [Co(NHs]s]™", Co™ : [Ar]3d°,NH;is S.F.L
Hybridisation state of Co™" is d’sp’

In SF, , Hybridisation state of sulphur is sp’d’
In[CrFe, Cr? : [Ar]3d°

Hybridisation state of Cr’” is d’sp’

[CoFe]", Co™ : [Ar]3d° F is W.F.L
Hybridisation state of Co™" is sp’d’

[Mn(CN)J* ,Mn™ : [Ar]3d" CN isSF.L
Hybridisation state of Mn"* is d’sp’

[MnClJ* ., Mn" : [Ar]3d* CIis WF.L
Hybridisation state of Cl” is sp’d’

Total number of sp’d” hybridized molecules is 3

Match the LIST-I with LIST-I1

LIST-I LIST-II
(Reagent) (Functional Group
detected)
A. | Sodium I. | double

bicarbonate bond/unsaturation

solution

B. | Neutral ferric | II. | carboxylic acid

chloride

C. | ceric I11. | phenolic - OH
ammonium

nitrate

D. | alkaline IV | aleoholic - OH

KMnOy

Choose the correct answer from the options given
below :

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

(2) A-I1, B-II1, C-I, D-1V

(3) A-IIL, B-I1. C-1V, D-1

(4) A-I1, B-1V, C-111, D-1

Ans. (1)

Sol.

(1) Carboxylic acid gives efferve scence with
sodium bicarbonate solution

(2) Phenolic-OH gives voilet coloured complex
with Neutral FeCl;.

(3) Alcoholic-OH gives Red colour with cerric
ammonium Nitrate.

(4) When alkaline KMnO; reacts with an

unsaturated compound (Alkene or alkyne) the

purple colour of KMnO, solution disappears,

indicating positive test for unsaturation.

O
68. When )K/\/\r(H undergoes
0]
intramolecular aldol condensation, the major
product formed is :
0
(nq (ZIQ/kH
0
5
Ans. (1)

Aldol condensation reaction



69.

Ans.

Sol.

Match the LIST-I with LIST-I1

LIST-1 LIST-11
(Complex/Species) (Shape & magnetic
moment)
A. | [NI(CO)y] I. | Tetrahedral, 2.8 BM
B. | [Ni(CN)* I1. | Square planar, 0 BM
C. | [NiCL]" 111. | Tetrahedral, 0 BM
D. | [MnBry]~ IV | Tetrahedral, 5.9 BM

Choose the correct answer from the options given
below :

(1) A-II1, B-1V, C-I1, D-I

(2) A-L, B-11, C-1I1, D-1V

(3) A-I1I, B-11, C-1, D-1V

(4) A-1V, B-1, C-lIL, D-11

3)

(A) [Ni(CO),] , Ni’ : [Ar]3d® 45’

Valence orbitals of Ni” in pre-hybridisation state :

i) ) LT
3d 4s 4p

3
sp

Tetrahedral, Diamagnetic, p= 0 B.M.

(B) [Ni(CN),]* , Ni** : [Ar]3d"4s’
Valence orbitals of Ni*? in pre-hybridisation state :

Ml ] O O
3d ds

4
1 P,

dsp

Square planar, Diamagnetic, p = 0 B.M.

(C) [NiCly)*, Ni“? : [Ar]3d%4s"

Valence orbitals of Ni*? in ground state :

[refar] ] L1 1]
3d 4s

4p
srl.{

Tetrahedral, paramagnetic, p= J8 =28 BM.

70.

Ans.

Sel.

71.

Ans.

(D) [MnBr,]* , Mn"™ : [Ar]3d°
Valence orbitals of Mn ™~ in ground state :

[l 1T1] O] L1
3d 45 4p

sp

Tetrahedral, paramagnetic, = V35 =59BM.
Given below are two statements :

Statement I : H.Se is more acidic than H.Te.
Statement Il : H.Se has higher bond enthalpy for
dissociation than H,Te.

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

(1) Both statement I and Statement II are false.

(2) Both statement I and Statement II are true.

(3) Statement [ is true but Statement I1 is false.

(4) Statement | is false but Statement 11 is true.

4)

Acidic strength : H,Se < H,Te

AgH

H.Se = H,Te

[276 KJ/mol] [238 KJ/mol]

SECTION-B
Resonance in X,Y can be represented as
8 @ we . © .EE.
2‘(.=X =.Y;H .XEX_.Y.O

The enthalpy of formation of
xzy(x = X(g)+%Y =Y(g) > xzwgl] is 80 kJ mol ",

The magnitude of resonance energy of X,Y is
kJ mol ™’ (nearest integer value)

Given : Bond energies of X=X, X=X, Y =Y and

X = Y are 940, 410, 500 and 602 kJ mol’

respectively.

valence X :3,Y :2

(98)



SUI. QHR_E = AHI'I_._-:cpp - dﬁHI'[Theo)
AHj (exp for X5 Y, = 80 kJ/mole
F(}r aHl’ (Theo)

1
Xog + 5 Yo —> XaY i AHp =7

1
AH f(Theo) — [ BEx=x + ;

BE.. )—(BEX:K +BEyx.v)

= (940 +%x500] ~(410+602)

= 178 kl/mole

AHp=80-178
=-98 kJ/mol
|AHR g| = 98

72.  The energy of an electron in first Bohr orbit of
H-atom is —13.6 eV. The magnitude of energy
value of electron in the first excited state of Be' is

eV. (nearest integer value)

Ans. (54)

e

Sol. E, = —13.62—10\(
nZ

For energy of H-atom, energy of 1 Bohr orbit
E;=-13.6eV[z=1,n=1]
For Be™ ion, energy of I" E.S. [z=4, n=2]

E, _z m
B.. of =
B, 1 4
—_— W —
E_. 116
E .=-13.6x4=-544eV
|E, . [=54.4eV

73. 20 mL of sodium iodide solution gave 4.74 g silver
iodide when treated with excess of silver nitrate
solution. The molarity of the sodium iodide
solution is M. (Nearest Integer value)
(Given : Na =23, I = 127, Ag = 108, N = 14,
0 =16 gmol™")

Ans. (1)

Sﬂl. Na[guq} i3 AgNOJ[uq; —> Agl(;} + NaNO'!(aq)

M, 20 ml excess 4.74¢g
; i 4.74
Moles of I in Nal = Moles of (1 ) in Agl= ——
235
Moles of Nal = i
235
: 4.74
Molarity [Nal] = ———— = 1.008
el 235%0.02
74. The equilibrium constant for decomposition of

H:0(g)

H,O(g) == H,(g) + ;—D:(g} (AG® =92.34 kJ mol™")
is 8.0 x 107 at 2300 K and total pressure at
equilibrium is | bar. Under this condition, the
degree of dissociation (o) of water is x 107
(nearest integer value).

[Assume a is negligible with respect to 1]
Ans. (5)

1
Sol. H,;0(g) = Hy, + E Oy
t=0 | mole

t=t,; 1-o o

b | R

iy = |+%:1 (@<<1)

1
o 2
Py, 'P-::—l:1 {avP){ 2 P)

P =

P=1
3/2
o
8x107° =—
2

o2 =82 x107
o =128 % 10°°
a=128x107"

=5.03 x 107

e o o o S



75. Consider the following half cell reaction
Cr,0% (aq) +6¢” +14H" (aq) = 2Cr* (aq) + 7H,0(1)
The reaction was conducted with the ratio of

[Cr' )
[Cr,07 ]

=10"°. The pH value at which the EMF

of the half cell will become zero is
(nearest integer value)

[Given : standard half cell reduction potential

. 2.303RT
BY seian = 1.33w.T =0.059V ]
Ans. (10)
Sol. Cr,03,, +14H/,, +6e” —2Cr}, +7H,0,,,
w _+392
Ey < ED - 0.059 [C_E ] ;
6 [Cr,057][H"]
oz —f
0= ]33_M10gL4
6 [H*]
1.33x6 10

=lo
0.059 g[l—l]”
135.254=—6 — 14 log [H']
141.254 = 14 pH

H = 141.254 ~10.08




