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31. Starting with a sample of pure Cu,
66  8

7
 of it decays into Zn in 15 minutes. The corresponding half-life is

1) 15 minutes 2) 10 minutes 3) 7 
2
1

 minutes 4) 5 minutes

Sol: 4)

8
7

days ∴  remains undecayed = 8
7 - 1  =N

= 
3

2
1  

8
1






=

3 is the no. of half times.

n = 
T
t

;  3 = 
T
15

T = half life period = 3
15

 = 5 minutes

32. A photocell is illuminated by a small bright source placed 1 m away. When the same source of light is placed 
2
1

m

away , the number of electrons emitted by photocathode would

1) increase by a factor of 4 2) decrease by a factor of 4
3) increase by a factor of 2 4) decrease by a factor of 2

Sol: 1)

2r
1  I ∞ ; 4

1  
r
r  

I
I

2

1

2

2

1 =





=

times 4I2 →

When internly is 4 times, No. of photoelectron limited would increase by 4 times.

33. The electrical conductivity of a semiconductor increases when electromagnetic radiation of wavelength shorter
than 2480 nm is incident on it. The band gap in (eV) for the semiconductor is

1) 2.5 eV 2) 1.1 eV 3) 0.7 eV 4) 0.5 eV
Sol: 4)

ev
10 x 1.6
1 x 

10 x 2980
10 x 3 x 10 x 6.63  hc  E 19-8-

8-34











=

λ
=∆

= 0.5 ev

34. The intensity of gamma radiation from a given source is I. On passing through 36 mm of lead, it is reduced to 8
I

.

The thickness of lead which will reduce the intensity to 
2
I

 will be

1) 9 mm 2) 6 mm 3) 12 mm 4) 18 mm
Sol: 3)

µd
0.eII −= , appling logarithm both sides







=−

0I
Ilogµd
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)2...(
I
2
I

logdµ

)1...(
I
8
I

log36µ

















=×−

















=×−

3

2
1log

2
1log3

2
1log

8
1log

36 =














=














=
d

mm12
3

36d ==

35. A gaseous mixture consists of 16 g of helium and 16 g of oxygen. The ratio 
v

p

C
C

 of the mixture is

1) 1.62 2) 1.59 3) 1.54 4) 1.4
Sol: 1)

21

2211

xx
rxrx

Cv
Cp

xm +
+=







+

32
16

4
16

5
7

32
16

3
5

4
16

+

×+×
=

= 1.63

36. In a common base amplifier, the phase difference between the input signal voltage and output voltage is

1) π 2)
4
π

3)
2
π

4) 0

Sol: 4)
Zero

37. The diagram shows the energy levels for an electron in a certain atom. Which transition shown represents the
emission of a photon with the most energy?

n = 4

n = 3

n = 2

n = 1

I II III IV

1) IV 2) III 3) II 4) I
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Sol:.2)





 −==

−= 222
2

2
1

3)4(h 4
1

3
1hc

h
1

h
1hcE 0.05hc

169
7hc =





×
=







×
=





×
−=



 −=

→= 164
12hc

164
416hc

4
1

2
1hcE 221)a(h hc= 




16
3

0.5hc×=

0.75hc
4
3hc

2
1

1
1hcE 21Lh

=



=



 −=

→=





 −=

→= 2231h 1
1

3
1hcE

= -energy is not enutted, but is obsanleed.
∴  III transition gives most energy

38. If the kinetic energy of a free electron doubles, its deBroglie wavelength changes by the factor

1) 2 2)
2
1

3) 2 4) 2
1

Sol: 4)

2.m.(KE)
h

P
hλ ==

KE
1λ ∝=∴

If  KE is doubled, λ  becomes 2
λ

39. A nuclear transformation is denoted by X(n, α ) Li7
3 . Which of the following is the nucleus of element X?

1) B10
5 2) 6

12C 3) Be11
4 4) B9

5

Sol: 1)
4

2
7

3
1

0
A

z HeLihX +→+
on compansion, A = 10 , z = 5

It is boran 10
5 B

40. In a full wave rectifier circuit operating from 50 Hz mains frequency, the fundamental frequency in the ripple
would be

1) 25 Hz 2) 50 Hz 3) 70.7 Hz 4) 100 Hz
Sol: 4)

Input frequency, Hz50=f 50
1T =⇒

For full wave rectifier, 100
1

2
TT1 ==

⇒ Hz1001 =f
∴ (4) is correct
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41. Two simple harmonic motions are represented by the equations y1 = 0.1 sin 




 +

3
   100 ππ t  and y2 = cos t π . The

phase difference of the velocity of particle 1 with respect to the velocity of particle 2 is

1) 3
π

2) 6
π−

3) 6
π

4) 3
π−

Sol: 2)






 +×=

3
ππt100cosπ1001.0v1






 +=−=

2
ππtcos0.1ππtsinπ1.02v

∴    Phase diff = 21 φ−φ

2
π

3
π −=

6
3π-2π=

6
π−=

42. A fish looking up through the water sees the outside world contained in a circular horizon. If the refractive index

of water is 3
4

 and the fish is 12 cm below the surface, the radius of this circle in cm is

1) 7
36 2) 736 3) 54 4) 536

Sol: 1)

4
3

µ
1θsin c ==

127
3θtan c

R==

CθCθ

R

cm12

cm
7

36R =⇒

∴  (1) is correct
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43. Two point white dots are 1 mm apart on a black paper. They are viewed by eye of pupil diameter 3 mm.
Aproximately, what is the maximum distance at which these dots can be resolved by the eye? [Take wavelength
of light = 500 nm]
1) 1 m 2) 5 m 3) 3 m 4) 6 m

Sol: 2)

d
λ22.1≥

D
y

⇒ m5
1.6

30
105)22.1(

10310
λ)22.1( 7

33

≈=
××

××=≤ −

−−ydD

m5Dmax =∴
∴  (2) is correct

44. A thin glass (refractive index 1.5) lens has optical power of -5 D in air. Its optical power in a liquid medium with
refractive index 1.6 will be
1) -1 D 2) 1 D 3) -25 D 4) 25 D

Sol: 2)







−





 −=

21

111
1
5.11

RRfa
...(1)







−





 −=

21

111
6.1
5.11

RRfm
....(2)

Dividing (1) by (2)

















−

−=
1

6.1
5.1

15.1

a

m

f
f

⇒ cm160=mf

D1
6.1
6.1µ

m

===
f

Pm

∴ (2) is correct

45. The function sin2  t)(ω  represents

1) a periodic, but not simple harmonic, motion with a period ω
π

2) a periodic, but not simple harmonic, motion with a period ω
π2

3) a simple harmonic motion with a period ω
π

4) a simple harmonic motion with a period ω
π2

Sol: 1)

cotsin2=f















−

−=
t

2y
ωcos1

2
1

ωt)2cos(1





 −= t.

1/2
π2cos1

2
1

ω
πT/2 =


