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SOLUTIONS

MATHEMATICS

SECTION – A

1. B

1 2
 

0π− π

Not differentiable at 0, 1, and 2.
2. C

0
lim
→θ  

θ

θsin
 → 1–   and 

θ

θ

→θ

tan
lim

0
 → 1+

= 0
lim
→θ

sin tan
n n

 θ θ   
+    θ θ    

= [n–] + [n+] = n – 1 + n = 2n – 1
3. C

Let α + β = –2|a|, αβ = 4

α, β ∈ I  so  (α, β) can be (–1, –4) or (–2, –2)
for ‘a’ to be minimum |a| → maximum
|α + β| → Maximum
so roots are –1 & –4. ⇒ a = – 5/2

4. B

sin 1 < 1, cos 1 < 1  ⇒ sin 1 + cos 1 < 2

1sin  > sin 1, 1cos  > cos 1

⇒ 1sin  + 1cos  > sin 1 + cos 1

sin 2 < 1,  1 + sin 2 < 2 ⇒  2sin1+  < 2

∴  1sin  + 1cos  > 2sin1+

5. B

sin x = sin 1  ⇒  x = 1 or π – 1(but 1 is not possible)
6. A

tan 










 + −−−−

2

))x(cos(sinsin))x(sin(coscos 1111

        = tan

1 1 1 1cos sin sin x sin (cos(sin x))
2

2

− − − −  π 
− +   

   
 
 
  

= tan 

1 1 1 1cos (cos(sin x)) sin (cos(sin x))

2

− − − − +
 
  

= tan 






π

2

2/
 = tan 

4

π
 = 1

7. D

2.log 








c5

b3
 = log 









b3

a
.

a

c5
  ∴  given number in A.P..

Solving 3b = 5c ......(1)

Also given  b2 = ac ......(2)

∴
9

c25
a =  &

3

c5
b =

Let a = 
9

25
λ, b = 

3

5
λ,  & c = λ

⇒ b + c < a     ∴ Triangle not possible.
8. D

f : R → R & g : R → R are both one-one onto functions
s.t. f & g are mirror images of each other about y = 0.
It means one is –ve of the other i.e. f(x) = – g(x)
⇒  h(x) = f(x) + g(x) becomes zero  i.e. h(x) = 0
h(x) is not onto as well as not one-one

9. C

when f(x) ≥ 0
x + f(x) = 2 f(x)  ⇒  f(x) = x ∴ x ≥ 0
when f(x) < 0

x – f(x) = 2f(x) ⇒  f(x) = x/3 ∴ x < 0
10. B

dx

d
 
















 +−

xcos

xsin1
tan 1

 = 
dx

d

















+

π−

2

x

4
tantan 1

∴  0 < x < 
4

π
  ⇒ 

4

π
 < 

4

π
 + 

x

2
 < 

8

3π
⇒

dx

d








+

π

2

x

4
 = 

2

1

&  
dx

d
















 +−

xsin

xcos1
cot 1

 =  
dx

d
















−

2

x
cotcot 1

∴  0 < x < 
4

π
  ⇒ 0 < 

2

π
 < 

8

π
  ⇒ 

dx

d









2

x
 = 

2

1

11. A,B,C

f(0–) = 0, f(0+) = 1, f(0) = 1

f(1–) = 1, f(1+) = 0, f(1) = 1

12. B,C

An = n

)nn(.......)2n()1n( ++++++
 =

n
2

)1n(n
n2 +

+

⇒ nA

n
 = 2

2

n

2

)1n(n
n

+
+

 = 1 + 
2

1
 + 

n2

1
 ∴  ∞→n

lim  nA

n
 = 

2

3

Gn = ((n + 1)(n + 2)...............(n + n))1/n

⇒ nG

n
 = 

1/n

n

(n 1)(n 2)........(n n)

n

 + + +
 
 

⇒ 
nG

n
 = 

1/n
1 2 n

1 1 ......... 1
n n n

     
+ + +     

     

⇒ ∞→n
lim nG

n
= ∞→n

lim
1/n

1 2 n
1 1 ......... 1

n n n

     
+ + +     

     

⇒ ln L = ∞→n
lim

n

1 1 2 n
n 1 n 1 ...... n 1

n n n

      
+ + + + + +      

      
l l l

⇒ ln L = ∞→n
lim

n

1







 +

n2

)1n(n

⇒ ln L = 
2

1
     ⇒  L = e1/2 ∴  ∞→n

lim nG

n
 = e1/2
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13. A,C

14. A,B,C

(A) f (x) is non-negative, ∀ x ∈ R
⇒ f (x) ≥ 0, ∀  x ∈ R

∴ D ≤ 0
⇒ 64k2 – 16k ≤ 0

4k2 – k ≤ 0   
k (4k – 1) ≤ 0

∴ integral value of k = 0

(B) f (0) < 0

k < 0
(C) for distinct roots in (0, 1)

D > 0 ⇒  k (4k – 1) > 0 ....(1)

0 < – 
a2

b
 < 1 ⇒  0 < k < 1 ....(2)

f (0) > 0 ⇒  k > 0 ....(3)

f (1) > 0 ⇒  4 – 7k > 0 ⇒  k < 4/7  ....(4)

∴  (1) ∩ (2) ∩ (3) ∩ (4) ⇒    k ∈ (1/4,  4/7)

15. A,C

f(x) = n

n

n x1

x1
lim

+

−

∞→
=







<
=
>−

1x,1
1x,0
1x,1

 1

16. A,D 17. B 18. A,B,C,D

SECTION – C

1. 0002

f{g(x)} = x

f ’{g(x)} . g’(x) = 1   (Put x = a
2
 + b

2
)

f ’{g(a
2
 + b

2
)} . g ’(a

2
 + b

2
) = 1

⇒  f ’(c) . 2 = 1  ⇒  f ’(c) = 
2

1
∴ N = 2

2. 0004

y = (sin
–1

 x)
2
 + (cos

–1
 x)

2
 ⇒ y1 = 

2

1

2

1

x1

xcos2

x1

xsin2

−
−

−

−−

2x1−  y1 = 2(sin
–1

 x – cos
–1

x)

(1 – x
2
)y1

2
 = 4(y – 2sin

-1
x cos

–1
x)

     2(1 – x
2
) y1y2 – 2xy1

2
 = 4y1+8















−
−

−

−−

2

1

2

1

x1

xcos

x1

xsin
=8y1

(1 – x
2
)y2

2
 – xy1 = 4

(1 – x
2
)y3 – 3xy2 – y1 = 0

PHYSICS

SECTION - A

1. B

Net force on the system is zero
2. C

mg

f = mg/2
Tension at centre = mg – mg/2 = mg/2

3. C

Weightless condition only occur when only gravita-
tional force act on the body

4. A

tan θ = 
r

h

T cos θ = 
r

mv 2

θ

T
h

r

T sin θ = mg

tan θ  = 
r

h

v

gr
2

= ⇒ 
h

gr
v

2

=

T = 
v

r2π
 = 

g

h
2π   ⇒ f = 

T

1

5. B
u sin α = v sin β

α

β
=

sin

sin

v

u
 

+ + + + +

A

α

β

B
ααcosu

αsinu

βsinv

βcosv

6. A

Angular fringe width = 
dD

λ
=

β
 ≥ 

60

1

180
×

π

⇒ d ≤ 
π

λ×× 60180
⇒ d ≤ 1.72 mm

7. B
µ

1
 sin i = µ

2
 sin r

⇒ sin r = isin
2

1

µ

µ

slope = 
2

1

µ

µ
 = °30tan  

1µ

2µ

i

r

⇒ µ
2
 = 

13 µ
Medium (2) is denser no TIR will take place when
incidence is in medium (1)

3

1

v

v

2

1

1

2 =
µ

µ
=
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SECTION - C

1. 0100

2 2T d
k

R
dsin θ

λ
θλ= ×

⇒ =T k
d

d
λ

θ

θ

2

sin
 ≅

λ

πε

2

04

TT

2. 240

θ

y

80

22 y)80( +

y

100y)80( 22 =+

y = 18cm

y’

40

22 'y)40( +

100'y)40( 22 =+

y′ = 30 m

  

y’

y

h=y’–y=12m

so h = 12 m

mgh = 
2mv

2

1
  ⇒ v2 = 2gh

= 2 × 10 × 12 = 240

8. C 9. A 10. A    11. B,C,D

12. B

To increase linear charge density
13. A,B,D

at A a
A
 = g sin θ = 8 m/s2  at B a

B
 = 

l

2v

from E.C between A & B

mg l (1–cos θ) = 
2

1
 mv2

        v2 = 2lg (1 – cos θ)  ⇒ a
B
 = 

l

l )cos1(g2 θ−
 = 1 m/s2

14. A,B

15. A,D

F = q λ l E

a = 
l

l

µ

λ e
⇒ a = 

µ

λE

speed v = 
µ

λEd2

force act on each charge is same and in the same
direction so net torque is zero.

16. B,C

Luminous flux per unit area × area of hole

2

22

22 r16

d

2

d

r4
ds

r4

φ
=








π×

π

φ
=

π

φ
=

17. A

sin i = µ sin r

sin 
2

π
 = n sin α    

T.I.R
θ

α
S

⇒ sin α = 
n

1

18. A

For TIR α > c

90 – α > c ⇒ cos α > sin c

n

1

n

1n2

>
−

 ⇒ n > 2

CHEMISTRY

SECTION - A

1. B 2. B

3. D

PE = 
r4

eZ

0

2

πε

−
(Z = 3 for Li2+)

4. D

    Q  106 gm of new sample requires 12 gm of H2O

    ∴ 100 gm of new sample requires = 100
106

12
×  = 11.32 gm

    ∴ % labelling = 100 + 11.32 gm  = 111.32

5. C 6. C 7. A

8. A 9. C 10. D

11. BD 12. AD 13. AB

14. ABCD 15. C 16. C

17. C 18. ABCD

SECTION C

1. 0008

2. 0064

                

Br

CH3H5C2

CH3

Br

O

C OCH3

*
*

*
*

*

*

Total isomers = 2n = 26 = 64


