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IMPORTANT INSTRUCTIONS:

(1) The test is of 3 hours duration.

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

(3) This question paper containdThree 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. /

: SANTOS H Head Office: Santosh University, No 1, Santosh Nagar, Pratap Vihar, Ghaziabad

D . . Ghaziabad Branch : |-10, Aniket Arcade, RDC Ghaziabad @ +91 93114 41940, +91 93114 42359 ...
eemed to be University :




Deemed to be University

‘ S’\NTOS H Head Office: Santosh University, No 1, Santosh Nagar, Pratap Vihar, Ghaziabad

Ghaziabad Branch : }-10, Aniket Arcade, RDC Ghaziabad @ +91 93114 41940, +91 93114 42359 .\ "

 MATHEMATICS

SECTION - A
Multiple Choice Questions:This section contains 20

multiple choice questions. Each question has 4 choices
(1), (2), (3) and (4), out of which ONLY ONE is correct.

Choose the correct answer:

1. Let<ay>be asequence suchthatao =0, a; = % and

100
2ap+2=5am+1—3a,,n=0,1,2,3, ... Then > a,
k=1
is equal to
(1) 3at0—100
(3) 3age— 100

Answer (1)

(2) 3a100 + 100
(4) 3age + 100

Sol. 2ap+2 = S5ap+1 — 3an,
characteristic equation

2x2=5x-3

n =20, 1, 2, - using

= x=1 3
2

)—_(1)

B!

=—h—1oo

2. Let the equation of the circle, which touches x-axis at
the point (a, 0), a > 0 and cuts off an intercept of length
b on y-axis be ¥2 + y2 —ax + By +y = 0. If the circle lies
below x-axis, then the ordered pair (2a, b?) is equal to

(1) (o, B2+ 4y) (2) (v, B?—4a)

(3) (v, B%+40) (4) (o, B> —4y)
Answer (4)

Sol.

= b2=B2_4aZ=B2_(2a)2=B2_a2

BZ aZ BZ (1,2
rP=t =2 4F o=
4 44 777y
= b2=p2-4y

(2a, b?) = (o, B> - 4v)
3. Two number k1 and k2 are randomly chosen from the
set of natural numbers. Then, the probability that the

value of *1 + /2, (i = v—1)is non-zero, equals

2 1
1M = (2) —
100 "| 3 4
3
zs{H ~1'-100 3 1
3) > 4y —
2) | @ @ 5
= 3a100 — 100 Answer (3)
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Sol. Letki =4 x+n,ne {0,1,2,3}
ko=4 2+ 2
() + (@)Y = @) + ()
(e {1i,~1-i}
1, —1|]
. i, —i
Zero = 1, (-1) pair = ﬁ_i' +i|}
-1 1)
i, (—i) pair
4 1
Zero probability = ———=—
P Y= %", " a
o 1 3
Probability (non-zero) =1-—=—
4 4
4.  The number of different 5 digit numbers greater than
50000 that can be formed using the digits 0, 1, 2, 3, 4,
5, 6, 7, such that the sum of their first and last digits
should not be more than 8, is
(1) 5719 (2) 4608
(3) 5720 (4) 4607
Answer (4)
Sol. abcde
ax>5

all b, c,d,earenot0
(i) a=5
5 _e=ee{3,210}
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5. Let"C,-1=28,"C,=56 and "C,+1=70. Let A (4cost,
4sint), B (2sint, —2cost) and C (3r-n, —n— 1) be the
vertices of a triangle ABC, where t is a parameter. If
(3x — 1)2 + (3y)2 = q, is the locus of the centroid of
triangles ABC, then a equals

(1) 6 2) 18
(3) 8 (4) 20
Answer (4)
Sol. "C,-1=28
nC,= 56
"Cr+1=70
"C._, 28 r 1]
"C, 56 - n-r+1 2 n=28
"C. 56 _ r+1 70 "r=3
"C.. 70 n—r 56

A(4cost, 4sinf)

e (h, k)

B(2sint, —2cost)

_4cost +2sint + 1

c(1, 0)

_ 4sint —-2cost

h k

3 3
3h—1=4cost+ 2sint ...(1)
3k—1=4sint—2cost ...(2)

(17 + (2)?
(3h—1)2+ (3k)2=20
Locus of centroid: (3x — 1)2 + (3y)2 = 20

83. 4 — 1
) ways = =20
(i) a=6 6. Let T, be ther " term of an A.P. If for some m,
1 25
6___e=eec{210} T,==—, T,s==—, and 20> T =13, then
25 20 — 7
83. 3 ways r=1
2m
(i) 7 __ _e=ee{10} 5mY’ T, is equal to
r=m
3.
83. 2 ways (1) 142 (2) 126
Total =8%[4 + 3 + 2] -1 (3) 112 (4) 98
= 4607 numbers Answer (2)
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25
Sol. 20 Tr:ZO{Z;{ L
r=1

a+—iJ|, =13
201/
1
a=
20x 25
T —a+24d—i
25 20
d= L
20x 25
T, —a+(m—1)d—i
m 25
1 1
= m=— m=20
20x 25 25:>

2m 40 j
Now, 5m )’ T, =5x 20{ YT,

r=20

r=m

40 19 1
=100|—(2a +39d) - —(2a +18d

[2( ) 5 I
a=d

= 100{ﬂx 41d — E>< 21d|—|
2 2

|
=126
Let O be the origin, the point A be z, = J3+2V2i

the point B(zz2) be such that \/§|22| = |z1| and

arg (z2) = arg (z1)+%. Then

(1) ABO is a scalene triangle
(2) ABO is an obtuse angled isosceles triangle

(3) area of triangle ABO is "

V3

(4) area of triangle ABO is %

Answer (2)
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Sol.
n
3
Az, =3 + 2y2i)
o]
OA=|z|=3+8=11
and OB = i|z1| = \/E
NE) 3
AB2= 0OA? + OB? - 2. OA- OBcos%
= J¥im=r ﬂ = 2 ﬂ ﬁ
3 J3 2
AB = \/E
3
Area of AABD = % OA-OB- sin%
- il sqQ. units
43
Here OB = ABand ZA= 2?71
AABD is an obtuse angled isosceles triangle.
8. Three defective oranges are accidently mixed with
seven good ones and on looking at them, it is not
possible to differentiate between them. Two oranges
are drawn at random from the lot. If x denotes the
number of defective oranges, then the variance of xis
(1) 18/25 (2) 26/75
(3) 28/75 (4) 14/25
Answer (3)
Sol. There are 3 bad oranges and 7 good oranges.

X = number of bad oranges drawn.

X 0 1 2
P(X) 10C2 10C2 10C2
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Variance 3 s [ 332 33[ 57|
7 Sol. cos|sin" =+sin”'| —,[1-— +— 1——‘
_ o 'Cy 5 (3x7 2 3 5 13\ 652 65\ 132
=00 Hs T 2% 5 :
C, C, C,
[ 13 14)
9 =cos| sin” —+sin” —
3x7 3 5 5
- 0+1. TP +2- oc
2 2 = cos[sin1 %+ cos%j
=28
75 = cos(%jz 0
9. If the image of the point (4, 4, 3) in the line
x-1 y-2 z-1 11. Let ABCD be a trapezium whose vertices lie on the
> -1 "3 is (o, B, 7), thena +B + yis parabola y2 = 4x. Let the sides AD and BC of the
trapezium be parallel to y-axis. If the diagonal ACis of
equal to 25 ' _
(1) 12 @) 7 length Tand it passes through the point (1, 0),
3) 9 4) 8 then the area of ABCD is
125 25
Answer (3) 1 — (2 —
P(4, 4, 3) 8 2
L]
: 75 75
3) — 4) —
| 3) 3 (4) y)
Sol. < |—7R 5 Answer (4)
x=1_y-2_z-1 D_
2 2 3 C
i (1,0)
Q= (o B, 7) Sol.
Let coordinate of R=(2r+1,r+2,3r+1) S
PR is perpendicular to given line. g
(2r-3)y2+(r—-2y1+(3r-2)3=0 A
r=1 Take AS=c¢
Coordinate of R = (3, 3, 4) dapnt 15N
AS CS a
(@, B,7)=(2,2,5)
o + B + Y= 9 = l+ 1 = 1
c 25__. a
10. cos[sin‘1 3 b sin 2 4sin133 }is equal to: 4
5 13 65 = 4c2-250+25=0
33 5
1)1 2) — ==
(1) (2) o5 = o= 5
32 AS=c=1+F
(®) o (4) 0 5 ]
c=— = t==£—
Answer (4) 4 2
c=5=1t=+2
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1 1 131 167
at?,2at)=A| —,1|,D|—,-1|B(4,4 1) — 2) —
(et 2at)= A 1.1} D[ 5.1} 84 4) m 2 @
C4,-4)=>AD=2,BC=8 171 157
@4 @ @ 157
. 1 15 72 72
Area of trapezium=—(2+ 8)x —
2 4 Answer (4)
_E 1-2 1
4 —£X, X< -
i 1
2 96x2 cOS? Sol. f(x)=1{—(7+2[x)), 1< x<2
12, 1t [ SO gy nant e 2 13072
a +e
2 L%(X_ 4)(x-5), x>2
then (o + B)? equals
(1) 100 (2) 196 1-2x, X< -1
(3) 144 (4) 64 1 -, 1<
Answer (1) g( - <X —1=x<0
id =f(x)=91
296x2 cos? x —(7 + 2x), 0<x<2
Sol. I:J.1—de 31
o T - Nx-5), x>2
2
21 =2[96x* cos” xax
0
2
I = 96 x* cos” xdx
° b-3)
n 3
2 t ———
=48Ix2(1+0032x)dx -1 123 5
0

2
=212 +48(0 —0)—48jxsin2xdx
0 Minimum value at x=0and x =4.5

=2n2-12n + [0 — 0] = n(2r2 - 12) 7
=ﬂ;((x7r,2+B) atx=0, f(0) = §
= (a+B)2=100
13. The sum of all local minimum values of the function atx=4.5, f(4.5) = 121
7
1-2x, x< -1
1 = Total sum = g—%
f(x) =4 (7 +2|x)), 1< x<2 is
3
11 _157
—(x—4)(x-5), x>2 T 72
T Hx=5)

= Option (4) is correct
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14. Let A(x, y, z) be a point xy-
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plane, which is
equidistant from the points (0, 3, 2), (2, 0, 3) and
(0,0,1).

LetB=(1,4,—1)and C= (2, 0,—2). Then among the
statements

(S1) : AABC is an isosceles right angled triangle, and
(S2) : The area of AABC is # ,

(1) Both are true
(3) Only (S2) is true

(2) Only (S1) is true
(4) Both are false

Answer (2)
Sol. A(x, y, 2)

P(0,3,2),Q(2,0,3),R(0,0.1)

U

As A is in xy-plane

= Ay 0)

AP?2 = AQ?

(x=0y+(y=32+(0-2)=(x-2)>+ (y-0)
+(0-3y

X2+y2—0By+9+4=x2-4x+4+y2+9Q

= —6y = —-4x

= 2x=3y (i)

AP? = AR?

X2+y2—0By+9+4=x2+y2+1

=>y=2

=x=3

A3,2,0),B(1,4,-1),C(2,0,-2)

AB=-2(+2j—k

BC=i-4j-k

AC=-i-2j-2k

AB-AC=2-4+2=0

= AABC is right angle triangle at A

Also, AB=3,BC= 3\2,AC=3

= AB=AC

ar(AABC) = %x ABx AC :%

= only (S1) is true
= option (2) is correct
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Therelaton R ={(x, y): x,ye Z and x + y is even}
is:

1) Reflexive and transitive but not symmetric
2) Symmetric and transitive but not reflexive
3) Reflexive and symmetric but not transitive
4) An equivalence relation

(
(
(
(

Answer (4)
Sol. Forreflexive (x,x)e R,xe Z

= X+ Xx=2x— even

For symmetric of (x, y) € R then (y, x) e R
when x, ye Z

X +y—even

= y+Xx—>even

for transitive if (x, y) e R = x+ y — even
(¥,z)e R =>y+z—>even

X+ 2y+z—even

= X + zis even

=>(x,z)eR

= R is an equivalence relation.

= Option (4) is correct.

16. Let f:R — R be a function defined by
f(x)=(2+3a)x* +(a+f)x +b,a#1. If fix +y) =
2 5
fix) + fy) + 1—7xy, then the value of 283" |f(i)|is
i1
(1) 715 (2) 675
(3) 735 (4) 545
Answer (2)
Sol. Puty=0
fix)=f0)+fix)+1-0
f(0) = —1
fl0)=0+0+b
=b=-1
2

‘\ : SI\NTOS H Head Office: Santosh University, No 1, Santosh Nagar, Pratap Vihar, Ghaziabad

Ghaziabad Branch : |-10, Aniket Arcade, RDC Ghaziabad @ +91 93114 41940, +91 93114 42359 .

e+ )= =D+ A1)+ 1+ 2

£(0) = F(~1)+ f(1)+§




Deemed to be University

a+2
a—-1

—1:(2+3a)+( J(—1)+b+(2+3a)

a+2
a-1

—1:4+6a—2+g
7

—1:2+g+6a
7

S . 1(5x6x11) 3(5x6
zf('):_7( 6 j_Z( 2 j“:’

if(i) =675

i=1

=28

17. The area (in sq. units) of the region

{x,):0<y<2|x]+1,0<y<x2+1, x| < 3}is

17 80

(1) 3 (2) Y

64 32

(3) Y (4) 3
Answer (3)
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Sol. \

x=-3

2X
2%+ 2B

81
Zf(ij is equal to
o (82

18. If f(x)= xe R, then

(1) 812 (2) 82
81
3) =2 4) 41
3) 5 (4)
Answer (3)
2% 2%
Sol. f(x)= =
( ) 2X+21/2 2X+\/§
2
2y 2 2
( ) gL 2 112 2+\/§2X
—+2
2X
W2
2 +2
LR+ o) Y22y
V2 + 2
81
= Zf[£j+f[£j+ f{ij +o.
i \82 82 82
+f 40 +f kil +f 42
82 82 82
+..+f ” +f 80 +f 81
82 82 82
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1+1+ ... +1 £1j
= +f|=
40 times 2

V2 1 81
—40+ % __ _=-2
V2 +42 2 2

X
19. Letfor some function y = f(x), jtf(t)dt = x*f(x), x>0
0

and f(2) = 3. Then f(6) is equal to

(1) 6 (2) 3
(3) 1 (4) 2
Answer (3)

Sol. th(t)dt = X*f(x)
0

xf(x) = 2xf(x) + x2 f'(x)
X2, f'(x) = —=x f(x)
fiix)_ 1

f(x) X
fix) _ 1
J.f(x)dx - —I;dx
= Infix)=—=Inx+C
f2)=3=In3=-In2+C
C=1In6

u

= f(x)=g = f(6) = 1

20. The sum, of the squares of all the roots of the equation
X2+ [2x-3|-4=0,is

(1) 3(2-+/2) 2) 6(3-+2)

(3) 3(3-4/2) 4) 6(2-+2)
Answer (4)
Sol. For XZE

2

X¥+2x-3-4=0

X2+2x-7=0

2B o
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Only 2+/2 -1 is acceptable root
Forx<g X2-2x+3-4=0

x2-2x-1=0

x:%:ﬁﬁ

Only 1-+2 is acceptable

Sum of the square = (1—x/§)2 +(2\/§—1)2
-6(2-2)

SECTION -B

Numerical Value Tyuestions: This section
contains 5 Numerical based questions. The answer to
each question should be rounded off to the nearest
integer.
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21. Ifa=1+) (-3)" "C,,_, then the distance of the

r=1
point (12, «/5) from the line ax—\/§y+1:0is

Answer (5)

6
Sol. a=1+> (-1)" "’C,,_3""

r=1

Let \/§i=x

r—1

a=1+ i[(ﬁi)z} 12c,,

A\2r—1
a=1+ y k- ¢ —(\/51)
- r-1 .

r=1 \/§’

J3i
12 12
_ +L[<w§i> - (1-3)) j
3i 2
12
1 [(—20)2) —(203)12]
=1+ — =1
3i 2
So, distance of (12, \/5) from x —3y +1=0 is
12-3+1 _5
2
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22. Let Mdenote the set of all real matrices of order 3 x 3
andlet S={-3,-2,-1, 1, 2}. Let

S1={A=[ajle M:A=ATand aje S,V ij},
Se={A=[aje M:A=-ATand aje S,V j},
Ss={A=[ajle M:an+ax+axs=0and g;e S,
Vi ).

If n(S1u S2u Ss3) =125 q, then o equals

Answer (1613)
a11 a12 a13—|

Sol. |a,, a,, a,
a3y Ay assJ

Number of elements is S1: A= AT = 53 x 53
Number of elements in A=-AT= 0
Similarly, number of elements in Sz =
a,+a,+a,=0=(12-3) :31|]

or (1,1,-2) = 3 L =12 x5°
or (-1,-1,2) N 3 J

n(s,nS,)=12x 5°
n(S,us,us,)=5(1+12)-12x &
= 58x[13 x 53— 12] = 1250,
o =1613

23. Leta=i+j+kb=2+2j+kand d=axb.If ¢
is a vector such that a.¢ = |6|,|5—25|2 = 8and the
angle between dand ¢ s % then

‘10 - 35-6‘ + ‘c?x 6‘2 is equal to

Answer (6)
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Sol. a=i+j+k

5:2/'A+2f+l€
d=axb
=—i+j
c-2af =8

|c?+4|af -4a¢=8
|G|?+12-4|C|=8

|CP—4]¢|+4=0

2

[|a|x|5|sin£j
4

4=4|b? +(b.¢)2(a[2)-2 (b &)(a b)

~((a.¢)5-(5.¢)a)

Let b.C = x
4 =36 + 3x2 - 20x
3x2-20x+32=0

x=§,4
3
= 5.5=§ 4
3
= 5.5=§
3

Now, |[10—3b.C | +|dxC |2

=10-8+(2)° =6




Deemed to be University

3x ,x<0
24. Let
| 5 , X >2

where [.] denotes greatest integer function. If acand
is not
continuous and is not differentiable, respectively,

B are the number of points, where

then o + § equals

Answer (5)
3x ;x<0
Sol. f(x):<m_i“{1+x'x} ;0< x<1
!mln{2+x,x+2} 1< x<2
15 X > 2
54
FAT e——— :
i % +— >
1 2 3 4 X
y=3x
3x :x<0
X 0< x<1
f(x)=A _
‘X+2 1< x< 2
15 (X >2

Not continuous at xe {1, 2} = a =2
Not differentiable at xe {0,1,2} =B =3

Totp=5
2 2

25. Let E, :%+VT=1 be an ellipse. Ellipses E's is

constructed such that their

5

—[Z A,-], is equal to :

T\i=1

Answer (54)
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f(x):{min{1+x[x], x+2[x]} ,0< x<2

centres and
eccentricities are same as that of E+1, and length of
minor axis of E; is the length of major axis of
Ei+1(i 21). IfA;is the area of the ellipsé&E ;, then
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2 2
E; XYy
9 4

Let b; be minor axis of E; and a; be major axis of E;

b2
a:

1

Now, b;+1 be minor axis of E;+ 1 and a;+ 1 be major
axis of Ej+1

2
bi+1
2

i+1

= g,=1-
a

Also aj+1=bjand e;= €;+1

2 2
b_i_bi+1
)
a; b;
2
=g
i+1 —
a

i
= Area of E; = S; = nab;

= Si+1=maj+1bj+1

2
~ (b >[’;—]

b ¥
= n(b;a; )[a—iJ

Si1=5;(1- ei2 )

Si = Si(1_[1_ij) =S (i)
9 9

2
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[ PHYSICS ]

SECTION - A

Multiple Choice Questions: This section contains 20
multiple choice questions. Each question has 4 choices
(1), (2), (3) and (4), out of which ONLY ONE is correct.

Choose the correct answer :

26. Three infinitely long wires with linear charge density
A are placed along the x-axis, y-axis and z-axis
respectively. Which of the following denotes an
equipotential surface?

(1) xy + yz + zx = constant

(2) xyz = constant

(3) (X + y?) (y2+ z2)(2% + x?) = constant

(4) (x+y)(y+z) (z+ x) = constant
Answer (3)

Sol. Potential due to an infinite wire is V =2k Inr,

where r is the distance from the wire.
Taking the point in space P(x, y, z)
Distance from wire along x-axis is r, = > %z

Distance from wire along y-axis is r, = x? 2z

Distance from wire along z-axis is r, = \jx? 2y

= Potential at P due to wire along x-axis is
V, =2k Inr
Potential at P due to wire along y-axis is
V, =2k Inr
Potential at P due to wire along z-axis is
V,=2k Inr

= Notpotentialat P=V=V, +W, 'V,

or V =2kkinr, +2kkInr, +2kAInr,

ie. V =2k In(r,r,ry)

Deemed to be University

or V= 2kk|n(\/y2 +72 \/22 +x2 \/x2 +y2)

= kkln(y2 + 22 )(z2 + x? )(x2 + y2)
= For equipotential surface

(X2 + y2) (y2 + z2)(22 + x?) = constant

27. Choose the correct nuclear process from the below
options
[p: proton, n: neutron, e~ electron, e*: positron,
v : neutrino, Vv : antineutrino]
1) no>p+te+v 2y n>ptet+v
B)n—o>pte+Vv 4 nopte+v
Answer (3)

Sol. For all nuclear processes, charge must be

28.

conserved. Also, when a release of an electron (e”)
is always accompanied by a release of an
antineutrino (v)

Hence, n > p+e +V is the correct answer.

Consider a long thin conducting wire carrying a
uniform current /. A particle having mass “M” and
charge “q” is released at a distance “a” from the
wire with a speed v, along the direction of current in

the wire. The particle gets attracted to the wire due
to magnetic force. The particle turns round when it
is at distance x from the wire. The value of x is

[1o is vacuum permeability]

mly

(1) a 1—% (2)

[ W
(3) a|1-—29
| 2y

N | ©

—4nmv0
(4) ae 6

Answer (4)
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Sol. Let the velocity of the particle make an angle 6 with
initial direction when it is at a distance x.

ss s X. —
.ff\ VD
o —>T
dx . .
— = —vPsin N (
o () (i)
AlSO, @ g J— “O (||)
d m\ 2x
ax _ Z2rmvBXsin_ - i iding eqi) with eq(ii)
o p g of
X _2 T
or %.f: —enmvy sinfdo
5 X quol
inX - —4nmy,
a  quol
—4nmvy

Or x=ae ™

29. A wire of resistance R is bent into an equilateral
triangle and an identical wire is bent into a square.
The ratio of resistance between the two end points
of an edge of the triangle to that of the square is

(1) 32/27 (2) 27/32
(3) 8/9 (4) 9/8
Answer (1)

Sol. For the wire bent into an equilateral triangle, each

side has a resistance g .

2R
<1
R R
4 %4
R
R A
/3 3
ad )
2
Req :423&?: ==, (lets say)
7+7
33
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For the wire bent into a square, each sidwé:" has a

. R
resistance —.

R
4

—WW— 3

a0
MW
AW
2T
PNy Q

AW
%
el )
3R
Req = ‘3%57_%_ 5 (lets say)
4 4
2R
Ri_ 9. 32
~ R, B3R 27
16

30. A proton of mass ‘m,’ has same energy as that of a
photon of wavelength ‘A’. If the proton is moving at
non-relativistic speed, then ratio of its de Broglie
wavelength to the wavelength of photon is.

1 - [E

1E

p (o

1] E 1 |2E

® - /Zn—p @ - Jm:p

Answer (3)
Sol. Energy of photon = E = %

= Wavelength of photon = A = %
_ 1, P?
Energy of proton = E=_m,y* ——
2 "2 m,

= Linear momentum of proton = P = ,/2m E
Or de-Broglie wavelength of proton

h h
P 2mE
A
Ratio -2 = h &
A }ZmpE hc
1 E
c 27p




b
"
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31. A Carnot engine (E) is working between two
temperatures 473 K and 273 K. In a new system
two engines — engine E1 works between 473 K to
373 K and engine E2 works between 373 K to 273
K. If n12, n1 and n2 are the efficiencies of the
engines E, E1 and Ez respectively, then
(1) n2=n1+n2 (2) n122n1+ 12

(3) n12<mi+m2 (4) n12=n1m2

Answer (3)

L . Tsi
Sol. Efficiencies of a carnot engine n =1— —Sink_
source

373K 100

473K 473

273K 100

My =1-" =

373K 373

. 273K 100

M2=""473K ~ 473
200 100 100 100

M2 —M = - =

=| < —

473 473 473 373
= M2-M<N2
or My <Mq+M2

32. Due to presence of an em-wave whose electric
component is given by E = 100 sin(wt — kx) NC-', a
cylinder of length 200 cm holds certain amount of
em-energy inside it. If another cylinder of same
length but half diameter than previous one holds
same amount of em-energy, the magnitude of the
electric field of the corresponding em-wave should
be modified as
(1) 50 sin(wt — kx) NC-' (2) 400 sin(wt — kx) NC"
(3) 25 sin(wt — kx) NC' (4) 200 sin(wt — kx) NC-"

Answer (4)

Sol. Energy density of an EM,,,,e = € Ej, whare Eo is

NGt —

the amplitude of the wave.
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Since total energy is same for both cylinde?siu
(1855 nRZLy = [—855 nR3L,

272
= EFRRL, - E3REL,

o E,=EP ﬂzm()d\/L—T:ZOON/C
Ry L (d2)\ L1

[ Lilz= 200cm]

= The amplitude of corresponding EM wave is
200 N/C

or the wave is E = 200 sin(wt — kx) NC-'

33. A hemispherical vessel is completely filled with a
liquid of refractive index p. A small coin is kept at
the lowest point (O) of the vessel as shown in
figure. The minimum value of the refractive index of
the liquid so that a person can see the coin from
point E (at the level of the vessel) is

Ar E

Answer (1)
Sol. A C B

¥
m

For the rays from coin to reach the point E, the
refracted rays must grazing the surface, i.e. they
must be incident at critical angle 6. inside the liquid.
1

sinB,

n

p is minimum when 6. is maximum.

Maximum value of 0, = 45°

= u has a minimum value of V2.
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34. Two capacitors C1 and Cz are connected in parallel
to a battery. Charge-time graph is shown below for
the two capacitors. The energy stored with them are
U+ and U2, respectively. Which of the given
statements is true?

t—>
(2) C1>C2, U1> U2
(4) C2>C1, U2> U

(1) C2> C4, U2 < Un
(3) Ci1>C2 Ui < U2
Answer (4)
Sol. For a capacitor at steady state

g=CVand U= %cv2

Since C1 and C: are connected in parallel, V1 = V2.
Also from graph g1 < g2

= CiVi<(CV2

ie. C1<Czor Cz2> Cy

2
U _GVf G

= =—<1

or Ui<UzorUz2> U

35. A particle of mass ‘m’ and charge ‘q’ is fastened to
one end ‘A’ of a massless string having equilibrium
length /, whose other end is fixed at point ‘O’. The
whole system is placed on a frictionless horizontal
plane and is initially at rest. If uniform electric field
is switched on along the direction as shown in
figure, then the speed of the particle when it

crosses the x-axis is
A

X
El

(1) 9qE!

m

qEl

3) 1=
3) om
Answer (1)
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Sol. From work energy theorem,

Work done by electric force = change in kinetic
energy

or qE(I—%cogBO" :1mv2

9El _1..2
2 2

or v:‘/q—EI
m

36. In the experiment for measurement of viscosity ‘n’
of given liquid with a ball having radius R, consider
following statements.

A. Graph between terminal velocity V and R will
be a parabola.

B. The terminal velocities of different diameter
balls are constant for a given liquid.

C. Measurement of terminal velocity is dependent
on the temperature.

D. This experiment can be utilized to assess the
density of a given liquid.

E. Ifballs are dropped with some initial speed, the
value of n will change.

Choose the correct answer from the options given
below:

(1) B, D and E only

(3) A,BandE only
Answer (2)

Sol. The terminal velocity of ball of radius R inside a

liquid of viscosity n can be written as

2R

n
and § is the density of the liquid.

(2) A, Cand D only
(4) C, D and E only

Vy = (c—p), where o is the density of ball
Hence,
A is correct since Vr a R? gives a parabola on a

graph

1
C is correct since Vya— and n varies with
n

temperature
D is correct since Vya(c—p) ie., varies with

density of liquid.
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37 Consider following statements: 39. The centre of mass of a thin rectanguiéi: plate

A. Surface tension arises due to extra energy of (fig — x) with sides of length a and b, whose mass
the molecules at the interior as compared to
the molecules at the surface, of a liquid.

B. As the temperature of liquid rises, the constant), would be
coefficient of viscosity increases. 1Y

. . Gy X .
per unit area (c) varies as o = —b(where cois a
a

C. As the temperature of gas increases, the
coefficient of viscosity increases.

D. The onset of turbulence is determined by

Reynold's number. b
E. In a steady flow two stream lines never
intersect. >
i ) 0 a X
Choose the correct answer from the options given fig -
below: 9
(1) A, D, E only (2) C, D, E only 1) (E, ‘% ) (13, }i
(3) A B, C only (4) B, C, D only 22 32
Answer (2) (3) (2312} (4) (ga,y
Sol. Surface tension arises due to extra energy of the 3 3 3 2

molecules at the molecules at the surface as | Answer (4)
compared at the interior of a liquid. The coefficient Sol. dm =c dA
of viscosity for a liquid decreases with rise in

Femperatgre where as it increase§ for gases with = o(dx)(dy) = 6LX(O'X)(dy)
increase in temperature. The flow is turbulent for a ab
Reynold’s number greater than 2000. Stream lines (Gox)
never intersect in a steady flow. _[xdm IX ab (dx)(dy)
38. Which of the following circuits has the same output Xcom = '[ij ooX
as that of the given circuit? Ig(dx)(dy)
A a b
B * 2
dq d
14 [x°af ay
_0_ 0 _ Z2a
h “a b 3
(1) g— [ DO—sev [ xdq dy
0 O

 Jydm | y(%@i} (dx)(dy)

ycom - -
dm SoX
(4) e D—p—seY J [ o (@X)dy)
Answer (3) a b
- [ x| ydy
Sol. Y=AB AB 0 0
— " a b T 5
= A(*B B) .[xdxj dy
— — 0 o0
=Aas(B+B)=1 28\
. . . i.e., rcom = [—L—
i.e. NOT gate with A as input 3
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40. Given below are two statements: one is labelled as

Assertion A and the other is labelled as Reason R

Assertion A: A sound wave has higher speed in
solids than gases.

Reason R: Gases have higher value of Bulk
modulus than solids.

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

(1) Ais true but R is false

(2) Aisfalse but R is true

(3) Both A and R are true and R is the correct
explanation of A

(4) Both A and R are true but R is NOT the correct
explanation of A

Answer (1)

Sol. Speed of sound in a medium depends on inertial

41.

and elastic properties as v = \/g for gases and

v=\/g for solids. Since the elastic property of

solid happens to be many folds greater than that of
gases, the speed of sound in solids i5 higher than
in gases.

Also, bulk modulus of gases varies between 0 and

oo(B = j Z—P hence reason is false.
14

A bead of mass 'm' slides without friction on the wall
of a vertical circular hoop of radius ‘R’ as shown in
figure. The bead moves under the combined action
of gravity and a massless spring (k) attached to the
bottom of the hoop. The equilibrium length of the
spring is ‘R’. If the bead is released from top of the
hoop with (negligible) zero initial speed, velocity of
bead, when the length of spring becomes ‘R’, would
be (spring constant is ‘k’, g is acceleration due to
gravity)

Deemed to be University
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3

2 2
(1) [2Rg+ 4kR (2) [2Rg+ kR
\J m
kR? kR?
(3) +[3Rg+ (4) 2,/gR+
m m

Answer (3)

Sol. Initial position
Final position

Work done by gravity = mg(2R — Rcos60°)
- 3mgR
2

Work done by spring = —%k(O‘%’—Z )

= 1kR2
2

Net work = change in kinetic energy

. 3mgR  kR? )
ie. —2—+-—=— —mv
2 2 2
2
or v’=3gR kR
m
2
or v=,/3gR kR
m
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42. Given below are two statements : one is labelled as
Assertion A and the other is labelled as Reason R
Assertion A : In a central force field, the work done
is independent of the path chosen.

Reason R : Every force encountered in mechanics

does not have not have an associated potential

energy.

In the light of the above statements, choose the

most appropriate answer from the options given

below

(1) Both A and R are true but R is NOT the correct
explanation of A

(2) Aistrue but R is false

(3) Both A and R are true but R is the correct
explanation of A

(4) Aisfalse but R is true

Answer (1)

Sol. Assertion is correct as central forces are
conservative in nature, ie. work done is

43.

independent of path.

Reason is true as some forces in mechanics like,
friction are non-conservative because work done
depends on path and only conservative forces have
an associated potential energy.

Also, reason does not explain assertion.

Find the equivalent resistance between two ends of
the following circuit

W=

()

|~

W T W w
f: i
3 3
r
6
,

r
“) 3
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Answer (2)

Sol. The three resistors are in parallel

i L
ie. 3
M
r
3
AW
I
3
1 1 1 1
= —=—+4—+—
Req L rfr _
333
Or R., = r
9
44. A thin prism P1 with angle 4° made of glass having
refractive index 1.54, is combined with another thin
prism P2 made of glass having refractive index 1.72
to get dispersion without deviation. The angle of the
prism Pz is degrees is
16
1) —
(1) 3
(2) 1.5
(3) 4
4) 3
Answer (4)

Sol. For dispersion without deviation,
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(H1 _1)’41 :"L(lvlz_ ) 2

= (1.54-1)4°=(1.72-1)A,

0.54
0.72

A= x43 °
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45. For a particular ideal gas which of the following
graphs represents the variation of mean squared
velocity of the gas molecules with temperature?

(1) N

Mean Squarred
Velocity

Temperature

Mean Squarred
Velocity

Temperature

Mean Squarred
Velocity

Temperature

Mean Squarred
Velocity

v

Temperature
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Answer (1)
Sol. Mean squared velocity = (v, )2

i.e. (mean squared velocity) «c (Temperature)

Hence, graph is a straight line.

SECTION -B

Numerical Value Type Questions: This section
contains 5 Numerical based questions. The answer to
each question should be rounded-off to the nearest
integer.
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46. A double slit interference experiment performed
with a light of wavelength 600 nm forms an
interference fringe pattern on a screen with 10"
bright fringe having its centre at a distance of
10 mm from the central maximum. Distance of the
centre of the same 10" bright fringe from the central
maximum when the source of light is replaced by
another source of wavelength 660 nm would be

mm.
Answer (11)

Sol. Position of the nt bright fringe w.r.t. central maxima

ina YDSEis y, # %

— Yo _M
Yio M
;N
or y10:yx 10
_(66Q nm 10 mm
60
=11 mm
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47. In a measurement, it is asked to find modulus of
elasticity per unit torque applied on the system. The
measured quantity has dimension of [M2L°T¢]. If
b =3, then value of cis

Answer (0)

Sol. [Modulus of elasticity] = ML-1T-2
[Torque] = ML2T-2
[Modulus of elasticity per unit torque]

=ﬂ L3
ML2T*

48. Two iron solid discs of negligible thickness have
radii R1 and R2 and moment of inertia /1 and /,
respectively. For Rz = 2R4, then ratio of /1 and /2

would be 1/x, where x =

Answer (16)

2
i R

. M. 4
Sol. Given === S
My A3 4

49. A tiny metallic rectangular sheet has length and
breadth of 5 mm and 2.5 mm, respectively. Using a
specially designed screw gauge which has pitch of
0.75 mm and 15 divisions in the circular scale, you
are asked to find the area of the sheet. In this

measurement, the maximum fractional error will be

X .
—— where x is
100

Answer (3)
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Sol. Least count of screw gauge =

Pitch
Number of circular scale divisions

~0.75mm

LC =
15

0.05 mm

Length, /=5 mm

Breadth, b = 2.5 mm
Area = (b

= % error in area = (% error in length) + (% error

in breadth) = 2-x400+ Tbx 100

=005 100+ 2%, 100
5 25
- 3%

50. The moment of inertia of a solid disc rotating along
its diameter is 2.5 times higher than the moment of
inertia of a ring rotating in similar way. The moment
of inertia of a solid sphere which has same radius
as the disc and rotating in similar way, is n times
higher than the moment of inertia of the given ring.
Here, n =
Consider all the bodies have equal masses.

Answer (4)

Sol. Given,

Muisc = Mring = Msphere = m(Iet’s say) and Rsphere = Ruisc
ldisc = 2.5 Iring

2 2
MRisc _ , 5 Mg
4 2

2
= Rdislg2 S ring

nl

/sphere = "ing

2
mRring

2
ngdigc =n
n

=4
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~ CHEMISTRY

SECTION - A

Multiple Choice Questions:This section contains 20
multiple choice questions. Each question has 4 choices
(1), (2), (3) and (4), out of which ONLY ONE is correct.

Choose the correct answer :
51. Match the LIST-I with LIST-II

LIST-I LIST-II
(Redox Reaction) (Type of Redox
Reaction)

A. A . Disproportio-
CHy(g) +202g) nation
Coz(g) + 2H20(|) reaction

B. oNaH A Il. Coml_)ination

(s) reaction
2Na(s) + H2(g)

C. A Il. Decomposition
V20s(s) +5Ca5) —— reaction
2V(S) + SCaO(S)

D. A IV. | Displacement
2H,05(aq) reaction
2H20(I) + Oz(g)

Choose the correct answer from the options given
below:

(1) A-ll, B-lll, C-I, D-IV  (2) A-IV, B-l, C-II, D-llI
(3) A-lll, B-1V, C-I, D-lIl  (4) A-ll, B-lll, C-1V, D-I
Answer (4)
Sol. (A) CHa(g) + 202(g) —2—> 2COx(g) + H20(l) =
combination reaction
(B) 2NaH(s) —%—> 2Na(s) +
Decomposition reaction
(C) V20s(s) + 5Ca(s) —2— 2V(s) + 5CaO(s)
= Displacement reaction

Hx(g) =

(D) 2H202 (ag.) —2—> 2H.0() +
= Disproportionation reaction

0O2(9)
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52. Given below are two statements:

Statement I: D-glucose pentaacetate reacts with 2,
4-dinitrophenylhydrazine

Statement II: Starch, on heating with concentrated
sulfuric acid at 100°C and 2-3 atmosphere pressure
produces glucose.

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

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

Answer (3)

Sol. ¢ D-glucose pentaacetate do not react with 2.4
DNP

conc.H,

e Starch A SO, Glucose

2-3 atm

100°C
53. A molecule ("P'") on treatment with acid undergoes
rearrangement and gives ('Q”"). ("Q"’) on
ozonolysis followed by reflux under alkaline

condition gives ("R”). The structure of ("R"”) is
given below.

OK
L
CH

(HRH) 3
The structure of ("P"") is

CH,
(1) O{ ) 60'*
CH,
Me
7
@) Q<K @
OH
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Answer (2 and 4) t c -
a1
o (e | E S
Expansion 1, 2 metyl
shift _
oﬁ,anH;oJ - @ _ (0.1 00 j N
ok o 100 (0.025
o OH,_@&(L S — (4
%ﬁ OF =T =2=(4)
1
Or (1-m)=>
OH SH, . 4 . 1
l For n= >
i dA 1
o " — .
(T o (YT T (S
(R) “ :
c t
54,
j dA1 _— I kdt
Al t -
[ % 12/ Co (A)2 v
mol L™ min
]
0.100 200 — 9AZ — _kt
0.025 100 a
For a given reaction R —»P, ty is related to [A]o as = JC- JCp = _7
2

given in table. kt
Given: log 2 = 0.30 N
Which of the following is true?

A. The order of the reaction is Y.

2
B. If[Alois 1M, then t,, is 200510 min
& oo _ o Kt
C. The order of the reaction changes to 1 if the )
concentration of reactant changes from 0.100
M to 0.500 M. Kt_ o _ [
- 0
D. ty is 800 min for [Alo = 1.6 M 2 2
2
k 2-1
Choose the correct answer from the options given K_ \/a[\/_ ]
below: 2 V2
(1) A, B and D only (2) Aand C only 2 Co( 2_1j
t, = —_—
3) Cand D onl 4) Aand B onl 1
®) y (4) y Tk V2
Answer (1
() 000 - 201( V21
Sol. t, o (Cy)'™ Tk |2

2
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_oA( 2 -1
T100| 2

For Co=1M
t _2><100(\/§) (v2-1)
s o(V2-1) 2

= 200+/10 min.

= B is correct
C is incorrect
ForCo=16M

t _2@(&)(&—1%100
NS RN

t; =400x 2 min
2

t; =800 min
2

A, B and D are correct

55. The compounds that produce CO2 with aqueous
NaHCOs solution are:

COH on
Yol
NO,
OH COH
C. D. O/
NO; NO,

Choose the correct answer from the options given
below:

(1) A, Cand D only
(3) Aand B only

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

Answer (1)

Sol. A, C, D produces CO2 with NaHCO3 as these are
stronger acid as compared to H2COs (carbonic
acid)
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56. The incorrect decreasing order of atomic radii is
(1) Si>P>CI>F (2) Mg>AI>C>0
(3) Be>Mg>AI>Si (4) AI>B>N>F
Answer (3)
Sol. Correct order or atomic radii Be < Mg > Al > Si.
57. are molecules having square pyramidal geometry

(1) BrF
5 & PCls (2) BrFs & XeOF4
(3) SbFs & XeOF4 (4) SbFs & PCls
Answer (2)
Sol. F>(B>r<F F>9e<F — Square pyramidal
F* | "F FJ °F
F 0
i )
= Cl
F—Sb< Cl —P< > Triangular bipyramidal
T e
F Cl

58. pressudevaitrthetnshpatediieis okt et TR ridués o
keeping temperature constant, then identify correct
observation from following

(1) Volume of system increases
(2) The solid phase (ice) disappears completely
(3) Liquid phase disappears completely
(4) The amount of ice decreases
Answer (2)

Sol.
H,0(s) —— H,0(l)

On increasing pressure to 2 atm, freezing point of
ice will decrease and solid phase (ice) will
disappear completely.

59. In a multielectron atom, which of the following
orbitals described by three quantum numbers will
have same energy in absence of electric and
magnetic fields?

A n=11=0,m=0
B. n=2,1=0,m =0
C. n=2,I=1,m1=1
D. n=3,1=2,m =1
E. n=3,1=2,m1=0
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Choose the correct answer from the options given
below:

(1) Aand B only
(3) B and C only
Answer (4)

(2) C and D only
(4) D and E only

Sol. (n +|) must be same.

(n+1)
A 1
B 2
Cc 3
D 5
E 5

(n + 1) value for D and E is same.

60. Wdnitdd ofittbg Hotlowdng oxidation reactions are
2Cr207 and KMnOs in acidic

medium?
A IF> 12 B. S>> S
C. Fe?* » Fed* D. N> 103

E. 820?2,’ - SOf’

Choose the correct answer from the option given

below.

(1) A,Band C only

(3) C, D and E only
Answer (1)

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

Sol. I- gets converted in |2 by acidified KMnOa.

61. CTadocaiimwestis order of stability of following

I|’h Ph @
1 H.C-CH,- CH
Pl'l*("@ Ph-(@ 3 %
Ph H CH;
A B @ D

\') M7 o v

(3 C>A>B>D

\&) Y7 2T M o

(4) B>C>A>D

Answer (3)
Sol. X . . .
@ > Ph=C—Ph > Ph—CH-Ph > CH,~CH-CH,
Ph CH,
SO LW ®) (D)
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62. Consider ‘n’ is the number of lone pair of electrons
present in the equatorial position of the most stable

structure of CIF
3. The ions from the following with

‘n’ number of unpaired electrons are

A Ve B. Ti®*
C. Cu* D. Ni#
E. Ti?*

Choose the correct answer from the options given

below:
(1) A, D and E Only (2) B and C Only
(3) Aand C Only (4) B and D Only
Answer (1)
Sol. n=2
V3*:4s93d? (n = 2) = Ais correct
Ti%* : 4s03d" (n = 1) = B is not correct
Cu?*: 4s93d° (n = 1) = C is not correct
Ni2* : 4s93d8 (n = 2) = D is correct
Ti?* : 4s03d? (n = 2) = E is correct
A, D and E are correct
Option (1) is correct

63. A weak acid HA has degree of dissociation x. Which

option gives the correct expression of (pH — pKa)?

(1) log(1 + 2x)
@) Iog(“—xj
X

o )

4)0

Answer (3)
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Sol. H = H + A
C _ _
C(1-x) Cx Cx
_HI%)
& C(1-x)
[H+] — Ka (1_ X)
X
logH" =logK + Iog(ﬂj
X
. 1-x
—logH" = -logK, —log——
X
pH = pK,, —log—%
X
X
H-pK, =log—
pr—pKa 91_X
64. Tdepautideigtard and B in the following reactions,
AL9NO% o, _CH,-CH,-Br 29N g
(1) CH3—CH2—CH2—NO2, CH3—CHz2—CH2—-CN
(2) CH3—CH2—CH2—-0ONO, CH3—CH2—CH2—-CN
(3) CH3—CH2—CH2—0ONO, CH3—CH2—-CH2—NC
(4) CH3—CH2—CH2—NO2, CH3—CH2—CH2—NC
Answer (4)

Sol. NO; and CN- are ambidentate nucleophiles

65.

A :CHs - CH2 - CHz2 - NO2
B:CHs—-CH2—-CH2—-NC

Given below are two statements:
Et

Statement I: N will undergo

Eltkaline hydrolysis at a faster rate than
N

CH cl
£t~ ~

Et

Statement II: N , intramolecular
ebb&ittroors takedrpigee. first by involving lone pair
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In the light of the above statements, choose the
most appropriate answer from the options given
below

(1) Statement | is incorrect but Statement Il is
correct

(2) Statement | is correct but Statement Il is
incorrect

(3) Both Statement | and Statement Il are incorrect
(4) Both Statement | and Statement Il are correct

Answer (4)
Sol- & ~ Et Et
N cl alkaline ~N 4+
Et S \/_ hydrolysis - N \
(a) CH,—CH,
OH™
Et ~ Et ~
CH N-CH,-CH,—OH
- - \/—"Cl - - 2 2
(b)
(e 18] | Ll \LI, vVuuvdauow Vi IlS

XaOTC Or_ \aj To 1

intramolecular substitution.

66. What is the freezing point depression constant of a
solvent, 50 g of which contain 1 g non volatile solute
(molar mass 256 g mol

-1) and thelecrease in
freezing point is 0.40 K?
(1) 1.86 K kg mol-" (2) 5.12 K kg mol-"
(3) 4.43 K kg mol-" (4) 3.72 L kg mol-!

Answer (2)

Sol. ATf=0.40 K

1000
0.40) = (K{)| —————
0= ()5
(Kg)=5.12K kgmole™

67. The metal ion whose electronic configuration is not
affected by the nature of the ligand and which gives
a violet colour in nen luminous flame under hot
condition in borax bead test is
(1) Ni2* (2) Mn2*

(3) Cr¥ (4) Tisr

Answer (1)
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Sol. Ni?* gives violet colour with borax bead test in non-

luminous flame under hot conditions. Ni?* has d?®
configuration which does not depend on nature of
ligand present in octahedral field.

Ni** = 3 eg’

68. Both acetaldehyde and acet@individually)
undergo which of the following reactions?
A. lodoform Reaction
B. Cannizzaro Reaction
C. Aldol Condensation
D. Tollen’s Test
E. Clemmensen Reduction
Choose the correct answer from the options given
below:
(1) B, C and D only (2) A, B and D only
(3) A, CandE only (4) Cand E only
Answer (3)
Sol.
Name of Reaction Acetaldehyde | Acetone
A. | lodoform reaction v Ao
B. | Cannizaro reaction X X
C. | Aldol reaction A Vv
D. | Tollen’s test By x
E. | Clemmensen V4 Vv
reduction
69. Given below are two statements :

Statement | : In the oxalic acid vs KMnOs (in the
presence of dil H2SOa) titration the solution needs
to be heated initially to 60°C, but no heating is
required in Ferrous ammonium sulphate (FAS) vs
KMnO4s titration (in the presence of dill H2SO4)

Statement Il : In oxalic acid vs KMnOQj4 titration, the
initial formation of MnSO4 takes place at high
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temperature, which then acts as catalyst for further
reaction. In the case of FAS vs KMnOs, heating
oxidizes Fe?* into Fe3* by oxygen of air and error
may be introduced in the experiment.

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

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

Answer (4)

Sol. Heating is required in oxalic acid filtration due to

High activation energy.

Heating is notrequired in FAS vs KMnO;s titration
because Fe?* will get converted into Fe3* by oxygen
of air and error may be introduced in the
experiment.

Both Statement-| and Statement-I| are correct.

70. Consider the following elements In, TI, Al, Pb, Sn
and Ge.
The most stable oxidation states of elements with
highest and lowest first ionisation enthalpies,
respectively, are
(1) +2 and +3 (2) +4 and +3
(3) +4 and +1 (4) +1and +4

Answer (2)

Sol. In, T, Al, Pb, Sn Ge

Lowest first I.E. = In = most stable oxidation state

= +3

Highest first |.E. = Ge = most stable oxidation state

= +4

Numerical

SECTION -B

Value Type Questions: This section

contains 5 Numerical based questions. The answer to

each question should be rounded off to the nearest

integer.
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71. Consider the following sequence of reactions:

Cl
i) Mg, dry ether Br,, NaOH
r—— > B
ii) CO,, H:,O
Chlorobenzene i) NH;, A
11.25 mg of chlorobenzene will produce ----- x 101

mg of product B. conversion.)
(Consider the reactions result

16, 14 and 35.5 g mol-' respectively]
[Given molar mass of C, H, O, N and Cl as 12, 1,

in complete

Answer (93)
Sol.
@]
Il
C —NH,
e
NH,
- @
-3
moles of chlorobenzene = 11:29x107
112.5
= 10—4

moles of product B = 10+
mass of product B = (10—4) x 93
=93 x 10-" milligram

72. The formation enthalpies, aH, for H) and O are
220.0 and 250.0 kJ mol~", respectively, at 298.15 K,
and aH, for H20(g) is —242.0 kJ mol-" at the same

temperature. The average bound enthalpy of the
O-H bond in water at 298.15 K is kdJ
mol-! (nearest integer).

Answer (466)
1
H,+-=-0 H,O
Sol. - 27 T
(—242) = 440 + 250 — 2x
2x =440 + 250 + 242
X = 466
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73. Quantitative analysis of an organic compound (X)

shows following % composition.
C:14.5%
H:1.8%

Cl: 64.46%

(Empirical formula mass of the compound (X) is
x 10"

(Given molar mass ing mol-'of C: 12, H: 1, O :
16, Cl : 35.5)

Answer (1655)

1) r2) o) reae)

Sol. 12 1 355 16

C1.21 H1s Cl1.s1 O(1.2)
= C1 H15 Cl15 O

= C2H3Cl302

gm
mole

Empirical formula mass = 165.5

= 1655 x 10"

74. The molarity of a 70% (mass/mass) aqueous

solution of a monobasic acid (X) is x 10"
M(Nearest integer)

[Given : Density of aqueous solution of (X) is 1.25 g
mL-"

Molar mass of the acid is 70 g mol-"]
Answer (125)

70
Sol. Moles of solute = 70 =1

100
ion= —— =80mL
Volume of solution 125

M:ix’IOOO =125
80

M =125 x 10"
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75. Given below is the plot of the molar conductivity vs
veoncentration for KCI in aqueous solution.

Molar 4
Conductivity
A, (Sem® mol™)

r g

L
rd

o.:1 0.515 3
Jc [m_olf
L

If, for the higher concentration of KCI solution, the
resistance of the conductivity cell is 100 W, then the
resistance of the same cell with the dilute solution
is ‘X’ W

The value of x is (Nearest integer)

Answer (150)
I
100 = p[—j
Sol. A
For ¥C =0.15
Im =100
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100 = kx 1000
0.15x0.15
15x15 225
k: = —
10° 105
_10°
P=225
5
225\ A
1225
A~ 1000
For ¥C = 0.1
|m=150
150=k><10200
10-
k=15 x 104
_ 10t
b= g%
R-of
Pla
4
_10° 225
15 1000
R= 150 W
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