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PART-1 : PHYSICS SOLUTION
PAPER-1

SECTION-I
1. Ans. (A,B,C)

Sol. CB KK
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2. Ans. (A, B)

Sol. 21qV mv
2

=

2qVv
m

=

Now,

mvr
qB

=  = 
m 2q. .V
qB m

mr
q

µ

Hence, A and B are connected ans.
3. Ans. (A,C)
4. Ans. (B,D)

Sol.
1 2

1 1gh S
r r

æ ö
r = +ç ÷

è ø

1 1gh S
r

æ ör = +ç ÷¥è ø

SR
gh

=
r

5. Ans. (B,D)

Sol. KE. = 2 2 2 21 1m (R a) m (R a)
2 2

w + + w -

= 2 2 21 m (2R 2a)
2

w +

= mw2(R2 + a2)
6. Ans. (C, D)

Sol.
dA L
dt 2m

=

i
GMmKE

2r
=

i
GMmU

r
= -
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i
GMmTE

2r
= -

f
6 GMmKE
5 2r

=

f
6 GmV
5 r

=

MEC

2
a

a

1 6 GM Gmm 1 GMmm mv
2 5 R R 2 r

- = -

AMC

a a
6 Gmm R mv r
5 R

=

7. Ans. (A,B)

Sol. Least count = 
Pitch

Number of division

= 
0.5
50

= 0.01 mm
Zero correction = |(50 – 46) × L.C|
= 0.04 mm

8. Ans. (B)
Sol. For maxima

n Dy
d
l

=

= 
9

3
n 600 10 1

2 10

-

-

´ ´ ´
´

[D = 1m, d = 2mm]

= n × 3 × 10–4

For n = 4
y = 1.2 × 10–3 m = 1.2 mm

9. Ans. (C)
Sol. For minima

(2n 1) Dy
2 d
+ l

=

= 
9

3
2n 1 600 10 2

2 1.5 10

-

-

+ ´ ´
´

´
 [D = 2m, d = 1.5 mm

= (2n + 1) × 4 × 10–4

y = 1.2 mm for n = 1
10. Ans. (A)

Sol. 5
5 Dy

d
l

=

Putting the values we get options 'A' as
answer

11. Ans. (D)
12. Ans. (A)
13. Ans. (D)

Sol. Charge flow till time t = 
t

RC
eqq C E 1 e

-æ ö
= -ç ÷ç ÷

è ø
Charge on left plate of C2 = q1 + q = Q
Force between both plates of

C2 = 
( ) ( )1 1

0

q q q q
F

2A
+ -

=
Î

( ) ( ) 2 2
1 1 1q q q q q qF

2cd 2cd
+ - -

= =

Energy stored in capacitor
2qU

2C
=

For question no. 1

t =  RC  and  
RC n2

RCCE CEq 1 e
2 4

-æ ö
= - =ç ÷ç ÷

è ø

l

 and

CEQ
2

=

For question no. 2
4RC

3
t =  and ( )2 n22CE CEq 1 e

3 2
-= - =l

for question no. 3
4RC

3
t =  and ( )n22CE CEq 1 e

3 3
-= - =l

SECTION-III
1. Ans. 2

Sol. Water equivalent = 
2T2

100
+

2
2TQ dQ 2 dT

100
æ ö= = +ç ÷
è øò ò

For water
Q1 = 6(1) (100 – 0)

1

2

Q 2
Q

=

2. Ans. 3

Sol.

2W 4W

4V2Henry1V

S1 S2

i =0.5A0
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i0 = 0.5 A

When; S2 is closed;

diL
dt

- – 4i + 4 = 0

di2
dt

-  – 4i0 + 4 = 0

di2
dt

-  + 4 × 0.5 + 4 = 0     [Q i0 = –0.5A]

di 3
dt

=

3. Ans. 3

Sol. 21 mu mg 8
2

= ´

h

v

u

Þ u2 = 16g .....(i)

2 21 1mu mgh 8mv
2 2

= + ´

v2 = u2 – 2gh

v 16g 2gh= - ....(ii)

Now;

dmv mg
dt

=

Þ 16g 2gh-  × 0.2 = 0.2 g

Þ 16g – 2gh = g2

Þ 16 – 2h = g Þ h = 3m

4. Ans. 3

Sol.

M

S

d d

d45°45°
P

Q

I

PItan 45
PQ

=

Þ PQ = PI = d/2

Þ 
6PQ
2

=

Þ PQ = 3m

5. Ans. 5

Sol.

2cmf

0.6mm

stressn
strain

=  = 
N
A

m

f

 = 
4

3

2

0.6 5
4 10

0.6 10
2 10

-

-

-

´
´
´

´

= 
2

4 3
0.6 5 2 10
4 10 0.6 10

-

- -

´ ´
´

´ ´

n = 2.5 × 105 Pa

\ x = 2.5

2x = 5
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PART–2 : CHEMISTRY SOLUTION
SECTION-I

1. Ans. (A,C)
2. Ans. (B,C)
3. Ans. (A, B, C)
Sol. Li2

s2s

s1s

*

*

s2s

s1s

1s 1s

2s 2s

Li2

s2s

s1s

*

*

s2s

s1s

1s 1s

2s 2s

Li2

s2s

s1s

*

*

s2s

s1s

1s 1s

2s 2s

Li2

s2s

s1s

*

*

s2s

s1s

1s 1s

2s 2s

*
ss2 + –  M.O. is vacant in ground state

4. Ans. (A,B,C,D)
Sol. CuII +  I– ¾®  Cu2I2¯ + I2

CuII + CN– ¾®  CuCN¯ + (CN)2
CuII + SCN– ¾®  CuSCN¯ + (SCN)2

CuII + 2
2 3S O -  ¾®  Cu2S2O3¯ + 2

4 6S O -

5. Ans.(A,B,D)

Sol.

Mn VCr
CN– OO

CN– OH2ClCN– H O2Cl

CN– H O2

O– OO

O– OH2

–3

;

Paramagnetic 
Angle  180°®

Diamagnetic 
Angle » 90°

Diamagnetic 
Angle  109°»

Oxidation State = +5 Oxidation State = +5Oxidation State = +6
6. Ans. (C,D)
7. Ans. (A,B,C,D)
8. Ans. (B)
9. Ans. (D)
10. Ans. (D)
Solution for Q. No. 8, 9 and 10

# 100 ml, 0.2M 200 ml, 0.1 M
HA + NaOH ® NaA + H2O
20 mmole 20 mmole
— — 20 mmole

a0 = 
20 1 M

300 15
=

pH = 7 + [ ]1 15 log15 7 [5 0.7 0.48]
2 2

- = + - -
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# 100 ml, 0.2M 100 ml, 0.1 M
HA + NaOH ® NaA + H2O
20 mmole 10 mmole
— — 10 mmole

pH = 5 + log 10 5
10

=

# HA + HCl
20 0.1M

200
= ,

20 0.1M
200

=

Þ [H+] = 0.1 M Þ pH = 1

# HA + BOH ® B+A– + H2O
0.1 M 0.1M
— — 0.1M

pH  =  7 +
1
2  [pKa – pKb]

pH  =  7 +
1
2  [5 – 6] = 6.5

# HCl + BOH ® BCl + H2O
0.1 M 0.1M
— — 0.1M

pH  =  7 +
1
2  [6 + log 0.1] = 7 – 

1
2  × 5 = 4.5

11. Ans.(C)
12. Ans.(B)
13. Ans.(A)

SECTION-III
1. Ans.(75) OMR ANS (3)

a aE E 30
R 500 R 300K Ae Ae

æ ö æ ö-
- -ç ÷ ç ÷´ ´è ø è ø= =

Þ a aE E 30
5 3

-
=

Þ 3Ea = 5Ea –150
Ea = 75 kJ/mole

2. Ans.(6)
Sol. Al2Cl6, Be2Cl4,  I2Cl6,  B2H6, Na2[Pt2Cl6], (BeH2)n

3. Ans.(1)
Sol. IE2 order

Li > Ne > O > F > N > B > C > Be
n = 1

4. Ans.(6)
Sol. conc. H2SO4,  conc.  HNO3, Cl2 water,  K2Cr2O7/H+,  KMnO4/H+, D with PbO2/H+

5. Ans.(1)
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PART-3 : MATHEMATICS SOLUTION
SECTION–I

1. Ans. (B,C)
Sol. |2A3| = 212  Þ |A|3 = 29  Þ  |A| = 8

Þ (a + b)2(a - b) = 8
(a + b)2 = 4  & a – b = 2

Þ a + b = ±2 and a – b = 2
Þ a = 2, b = 0 or a = 0 , b = –2

2. Ans. (A,B,D)

Sol.
A C

B

6

10

8

a
b

g

6 + 8 + 10 = 2pR   Þ
12R =
p

&  
p p p

a = = b = = g = =
6 10 5 8 2, ,
R 2 R 6 R 3

Þ
g p b p a p

Ð = = = = = =
5A , B , C

2 3 2 12 2 4
Area of DABC

= a + b + g2 2 21 1 1R sin R sin R sin
2 2 2

2 2
72 1 3 36(3 3)1

2 2
æ ö +

= + + =ç ÷
è øp p

3. Ans. (A,B,C)
Sol. ƒ(t)  is  periodic  with  period  20.

(A) ( ) ( )= =ò ò
65 60

5 0

ƒ t dt ƒ t dt 3I

(B) = =ò ò
100 20

40 0

f (t)dt 3 f(t)dt 3I

(C) Q ƒ(x) = ƒ(x + 20)
\ ƒ(0) = ƒ(20)
\  ƒ'(x) = 0 has atleast one root in (0,20)

4. Ans. (A,C)
Sol. a = (x + 2 + iy)(x – iy + 2i)

   = (x + 2)x + y(y – 2) + i(2x – 2y + 4)
Q a is perely real

\ x – y + 2 = 0  & –1 < x2 + y2 + 2x – 2y < 2
Þ 1 < (x + 1)2 – (y – 1)2 < 4

D

A
B

C
O

|z|max = OA = 2 4 6+ =

|z|min = OB = 2 1 3+ =
5. Ans. (B,D)

Sol. b a + b - ab -
a + = =

a a a

2 2 2( ) 2 a 2b

quadratic whose roots are

- -
a b

2 2a 2b a 2b&  is

æ ö æ ö- -
- + =ç ÷ ç ÷

è ø è ø

22 2a 2b a 2ba b 0
x x

Þ bx2 – a(a2 – 2b)x + (a2 – 2b)2 = 0
compare with bx2 – 4x + 4 = 0
Þ a2 – 2b = ±2 & a(a2 –  2b)  =  4

= =
= - =

a 2 & b 1
a 2 & b 3

6. Ans. (B,C,D)
Sol. y = mx – 6 + 4m is tangent to y2 = 4ax

Þ – 6 + 4m = 
a
m

Þ 4m2 – 6m – a = 0 
1

2

m
m

21

1 1 3
m m 2

+ = - Þ = -
-
6 3
a 2   Þ  a = 4

(B)
1

2

2

m 2
2m 3m 2 0 1m

2

=
- - =

= -

(D) Slope of normal at one end of focal
chord is equal to slope of tangent at
other end.
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7. Ans. (B,D)

Sol.
2 22

2
d y dy

dxdx
æ ö æ ö= ç ÷ç ÷

è øè ø

Þ = ±
2

2
d y dy

dxdx
Þ f(x) = ex + 1 & g(x) = 3 – e–x

Area = ( )
n2

x x

0

e 1 (3 e ) dx-+ - -ò
l

 ( ) n2x x
0

3e e 2x n4
2

- æ ö= - - = -ç ÷
è ø

l

l

Solution for Q. No. 8, 9 and 10

(I) f(x) = x2lnx

f'(x) = x + 2x lnx
– – – – + + + +

e
– 1

2 min

(II) f(x) = e2lnx strictly increasing
"  ×  >  0

(III) h(x) = sin(lnx) + cos(lnx)

h'(x) = 
cos( nx) sin( nx)

x
-l l

– – –+ + + + + + + + + + + +
e– /4p ep/4 e5 /4p e2p

max min
e–1/2 e–1/3 e1/2

(IV) p(x) = (x2 – 3e) elnx = x(x2 – 3e)

p'(x) = (3x2 – 3e)
– – – + + +

e1/2

min
0

8. Ans. (C)
9. Ans. (B)
10. Ans. (D)
Solution for Q. No. 11, 12 and 13

(I) –1
0 1
–1

(II)

cos1
y

–1 10

(III) sin x 1 x 0h(x) [x]sinx
0 0 x 1
- - £ <ì

= = í
£ <î

sin1

1–1

y

(IV)

1

0

–1

p
2

p 3p
2

11. Ans (B)
12. Ans (D)
13. Ans (A)

SECTION–III
1. Ans. 9
Sol. Let D is (l + 1, 2l + 2, 3l – 3)

B(3,3,–9) CD

A

ˆˆ ˆBD.(i 2j 3k) 0 1+ + = Þ l = -
uuur

Q D is  mid point  of  BC
\ C is (–3, –3, –3)

2. Ans. 4
Sol. Locus of (µ – 1, µ + 3) is y – x = 4

centre is always ,
2 2
l læ ö

ç ÷
è ø

 & | |r
2

l
=

If  points  are  concyclic,  then line y  –  x  = 4
must be chord/tangent of circle

Þ
4 | |
2 2

l
£   Þ  | | 4l ³

3. Ans. 2

Sol.

B A

DC

S2 S2O
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AS1 + AS2 = 2a = 10
AS2 – AS1 = 2A = 6

AS2 = 8 & AS1 = 2 & S1S2 = 68

for ellipse 2ae1 = 2 17  Þ 1
17e
5

=

for hyperbola 2Ae2 = 2 17   Þ  =2
17e
3

4. Ans. 5

Sol. 8 a b b c c a 800é ù´ ´ ´ =ë û
r rr r r r

Þ 2[a bc] 100=
rr r

( )( )( )b. a b c b´ ´ ´
r r rr r

= ( )( )( )´
r r r rr r r2
b. a b c – b.c b

= 2
b ba c 0é ù -ë û
r r r r

Þ 2
b 25=
r

b 5=
r

5. Ans. 6
Sol.  (1)  (2) (3)

Red balls 20% 40% 40%
Black balls 25% 45% 30%

P = 

15 40
35 100

15 40 20 45.
35 100 35 100

´

+ ´

P = 
40

40 60 5
2

=
+
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