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1. Two harmonic transverse waves of the same frequency with displacements at right angles t
each other can be represented by the equations

Y = VYo Sin (at — kx)
Z =12 sin (at — kx +¢)

wherey, and g are nonzero constants.

The equations represent a plane-polarized wagedfuals

a2 b) 3p/2 C) p/4 d)o

2. If wis anormalized solution &fchriding er Equation and Qis the operator corresponding to
a physical observable the Quantityf v () v dx represents

a) Normalization constant fa b) Spatial overlap oiv@h -

c) Mean value of x d) Uncertainty in x

3. The capacitors in the circuit below are all identical. EMF of the battery is 2V. Calculate the
effective capacitance.

left plate)
\‘\il | o
C2 CE Cl =10 j_.lF
+ =10 uF
E -T C"3= 10 pF
4= 10 uF
=2
left plate]/l I
a) 4.0 uF b) 25.0 puF c) 13.3 uF d) 40 uF



4. The Potential Energy of a body constrained to move on a straight lind, istkexe kis a
constant. The position of the body is X, its speets linear momentum p and its massThe
Hamiltonian function for this system is

a) 2"+ kxt bf- — kx*

2m Z2m

ck x* é)rm-‘z

5. The components of orbital Angular momentum operator IL&lf, L;) satisfy the following
commutation relations

[Le L] =i ALz [Ly, L] =i ALy [L, L =i AL,

What is value of the commutatdr, Ly, L7]?

a)i i(L2+12) b) —A(LE + L3)
Q)i ALE- 13) d) ALz - 13)
6.

7.

20.

21. p=r™ Wherer= xi+ yj+ zk, Og¢ is
a.).nrm—l m).m—lF

m) m—ZF m). m-2

22. The solution of the differential equation
2

The general solution %f—zy + Y=sedx is
X

a) Yy = ¢ cos3x +g sin3x +x/3 sin3x +1/9 cos3x log(cos3x)

b) p& + ¢ e> + x /JsinX+ cos3x)
C) Y =£c0s3x + g Sin3x + x/3 sin3x

d) yces3x + ¢ Sin3x + log cos3x



23. Aand B are n x n invertible matrices, where n> 1, argthHe n x n identity matrix.
If A and Bire similar matrices, which of the following statements must be true?

I. A2l andB- 2| are similar matrices.
Il. A and B have the same trace.

. A B are similar matrices.

a) | only b) Il only

c) lll only d) LIl and 1l

24. Equation of normal portability density function is given by

~(x-p)*[20% _
e 0 < X< , Wwhereu ando are mean and standard

f (X) = L
2 N2 o
deviation.

[ee]

Hx) = i j e_XZ/ZdX

Jan -
[ (x=pn-1
§ f0g= = X
1 o2

—00< X<

Jon

25. In a harmonic Analysis, if number of observations is N. The maximum number of
harmonics can be equal to

a) N-2 A

N _% d%

26.
27.

35.



36. The coldest temperature in the atmosphere is reached at
a) tropopause b) stratopause

C) mesopause d) ionosphere

37. El Nino is associated with a temporary change in the sea surface temperature around the coast

a) Sri Lanka b) Indonesia

c) Peru d) Madagascar

38. Global warming is related to:
a) trapping of solar radiation by greenhouse gases
b) trapping of terrestrial radiation by greenhouse gases

c) heat generated due to industrial activities

d) increased amount of solar radiation reaching earth’s surface.

39. Antarctic ozone hole refers to the depletion of --------- over south pole.
a) Surface ozone b) Stratospheric ozone
c) lonospheric ozone d) Tropospheric ozone

40. Among the following states, largest number of cyclonic storm in a year strikes the Indian coasts
at:

a. Gujrat

b. Andhrapradesh
c. Kerala

d. West Bengal

41.
42.
43.

50.



