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DU PhD in Electronics

Topic:- DU_J19_PHD_ELEC

1) An electron beam with 3 eV energy strikes a crystal of cadmium sulfide (CdS) (bandgap Eg =2.45

eV). Electrons scattered by the crystal move at a velocity of 4.4 x 10° m/s. The scattered energy (in
eV) of the electrons is

[Question ID = 14763]

1. 0.55 eV [Option ID = 29050]
2. 1 eV [Option ID = 29049]

3. 1.45 eV [Option ID = 29051]
4. 0.05 eV [Option ID = 29052]

Correct Answer :-
e 1 eV [Option ID = 29049]

2) An ideal photodiode is made of a material with a bandgap energy of 2.35 eV. It operates at 300 K
and is illuminated by monochromatic light with wavelength of 400 nm. Its maximum efficiency is

[Question ID = 14772]

1. 80% [Option ID = 29088]
2. 25% [Option ID = 29085]
3. 75.7% [Option ID = 29086]
4. 48% [Option ID = 29087]

Correct Answer :-
e 25% [Option ID = 29085]

3) If line A of X-ray beam gives a first order reflection maxima at a glancing angle of 30° to the
smooth face of a crystal and line B of 1 =0.924 gives a third order reflection maxima at an angle 60°
from the face of same crystal, then the wavelength of line A is

[Question ID = 14769]

1. 3.36 A [Option ID = 29073]
2. 6.72 R [Option ID = 29076]
3. 0.84 A [Option ID = 29075]
4. 1.59 A [Option ID = 29074]

Correct Answer :-
« 3.36 A [Option ID = 29073]

4) If @ = Keinp then the value of 'K’ after normalization in the limits 0 to is

[Question ID = 15449]
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1. v [Option ID = 31794]

1

—AT
2. 2 [Option ID = 31793]
3. \(E [Option ID = 31795]

1
—TT

4. 2 [Option ID = 31796]

Correct Answer :-

1
~Jr
. 2 [Option ID = 31793]

5) In a microwave test bench, a dip is shown on the CRO display by rotating the micrometer of
wavemeter, which indicates

[Question ID = 14785]

1. frequency of microwave signal is not same as frequency of wavemeter [Option ID = 29139]
2. frequency of microwave signal is zero [Option ID = 29137]

3. frequency of microwave signal is same as frequency of wavemeter [Option ID = 29138]

4. no signal propagates [Option ID = 29140]

Correct Answer :-
» frequency of microwave signal is zero [Option ID = 29137]

6) In a p-type Si sample the hole concentration is 8 x 1015 / cm3 . The intrinsic carrier concentration
is 4 x 1019 / cm3. The electron concentration is

[Question ID = 14766]

1. zero [Option ID = 29061]

2. 4 x 1019/cm3 [Option ID = 29062]
3. 1.5 x 102°/cm3 [Option ID = 29063]
4. 2 x 10°/cm3 [Option ID = 29064]

Correct Answer :-
e zero [Option ID = 29061]

7) Sigma Electronics sells a microwave receiver (A) having an operating spot noise figure of 10 dB
when driven by a source with effective noise temperature 130 K. Deltalink (B) sells a receiver with a
standard spot noise figure of 6 dB when driven by a source with effective noise temperature 190 K.
Zebrotronics (C) sells a receiver with standard spot noise figure of 6 dB when driven by a source with
effective noise temperature 290 K. The best receiver to purchase is

[Question ID = 14782]

1. (A) [Option ID = 29125]
2. None [Option ID = 29128]
3. (C) [Option ID = 29126]
4. (B) [Option ID = 29127]

correct Answer :-
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8) A silicon bar of 1ym long and 100 pm2 in cross-sectional area is doped with 1017¢m™3 Phosphorus.
The saturation velocity is 107 cm/sec. The current at 300 K with 10V applied is

[Question ID = 14762]

1. 0.16 A [Option ID = 29047]
2. 0.8 A [Option ID = 29048]
3. 0.5 A [Option ID = 29046]
4.1.2 A [Option ID = 29045]

Correct Answer :-
e 1.2 A [Option ID = 29045]

9) A silicon PN junction diode under reverse bias has depletion region of width 20 pm. Given, the
relative permittivity of silicon, €, = 12.7 and the permittivity of free space g = 8.85 % 10"12F/m. The
depletion capacitance of the diode per square meter is

[Question ID = 14767]

1. 7.65 pF [Option ID = 29065]
2. 3 uF [Option ID = 29067]

3. 8.15 pF [Option ID = 29066]
4. 5.62 pF [Option ID = 29068]

Correct Answer :-
o 7.65 pF [Option ID = 29065]

10) A silica optical fiber with a core diameter large enough to be considered by ray theory analysis
has a core refractive index of 1.65 and a cladding refractive index of 1.52. The numerical aperture
(NA) of the fiber is

[Question ID = 14774]

1. 0.32 [Option ID = 29094]
2. 0.56 [Option ID = 29096]
3. 0.42 [Option ID = 29095]
4. 0.64 [Option ID = 29093]

Correct Answer :-
e 0.64 [Option ID = 29093]

11) A step-index fiber has numerical aperture (NA) of 0.16 and its core index (n1) = 1.45. If core
diameter = 0.6 cm and 1 =0.9nm then normalized frequency of the fiber is

[Question ID = 14776]

1. 6.70 x 103 Hz [Option ID = 29103]
2. 1.67 x 103 Hz [Option ID = 29101]
3. 3.35 x 103 Hz [Option ID = 29102]
4. 1.83 x 103 Hz [Option ID = 29104]

Correct Answer :-

v 1.6/ X 10° Az [Option ID = Z9101]
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16) A si sample (n; = 1.5 x 1010 atoms/cm3) is doped with 1017 As atoms/cm3. The position of &,
related to £;is

[Question ID = 14761]

1. 0.895 eV [Option ID = 29043]
2. 0.407 eV [Option ID = 29044]
3. 0.532 eV [Option ID = 29042]
4. 0.217 eV [Option ID = 29041]

Correct Answer :-
e 0.217 eV [Option ID = 29041]

17) Attenuator reduces the microwave power in
[Question ID = 14783]

1. uni-direction [Option ID = 29130]
2. None of these [Option ID = 29132]
3. multi-direction [Option ID = 29131]
4. bi-direction [Option ID = 29129]

Correct Answer :-
 bi-direction [Option ID = 29129]

18) A box contains 4 red balls and 6 black balls. Three balls are selected randomly from the box one
after another, without replacement. The probability that the selected set contains one red ball and
two black balls is

[Question ID = 14746]

1. 3710 [Option ID = 28982]
2. 1/12 [Option ID = 28981]
3. 1/20 [Option ID = 28984]
4. 1/2 [Option ID = 28983]

Correct Answer :-
e 1/12 [Option ID = 28981]

19) Electron mobility in Si at room temperature (300 K) is 1400 cm? V~1s~1, The diffusion coefficient
of electrons is

[Question ID = 14765]

1. 36.22 cm?/s [Option ID = 29057
2. 62.25 cm?/s [Option ID = 29059
3. 32.76 cm?/s [Option ID = 29060
[

]
]
]
4. 49.16 cm?/s [Option ID = 29058]

Correct Answer :-
+ 36.22 cm?/s [Option ID = 29057]

20) In the Taylor series expansion of exp(x) + sin(x) about the point x = 1t , the coefficient of (x -

)2is
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The particular integral of d_g +y=cos2x1s
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If the temperature at any point in space is given by T =xy+ 1z + zx, direction of T in the
direction of vector 37 —4k at the point (1,1,1) is
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Eigen values of the matrix
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The numerical solution of the equation f(x)=x++vx-3=0can be obtained using

Newton-Raphson method. If the starting value is x =2 for the iteration, the value of x
that is to be used in the next step is
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3. /% [Option ID = 28974]

4, ¢2™7/3 [Option ID = 28973]

Correct Answer :-
o &%/7/3 [Option ID = 28973]

35) A small concentration of minority carriers is injected into a homogeneous Semiconductor crystal
at one point. An electric field of 10 V/cm is applied across the crystal and this moves the minority

carriers by a distance of 1 cm in 20 psec. The mobility (in cm? /v-sec) of carriers is
[Question ID = 14768]

1. 5000 [Option ID = 29072]
2. 2000 [Option ID = 29069]
3. 4000 [Option ID = 29071]
4. 3000 [Option ID = 29070]

Correct Answer :-
e 2000 [Option ID = 29069]

36) Let the continuous random variable X denote the current measured in a thin copper wire in milli
amperes (mA). Assume that the range of X is 4.9 < x < 5.1 and f(x) = 5. The probability that a current
is less than 5mA is

[Question ID = 14748]

1. 0.4 [Option ID = 28990]
2. 0.2 [Option ID = 28992]
3. 0.5 [Option ID = 28989]
4. 0.3 [Option ID = 28991]

Correct Answer :-
e 0.5 [Option ID = 28989]

37) A transmission line has a characteristic impedance of 75 Q and a resistance of 5 Q/m. If the line
is distortion less, the attenuation constant (in Np/m) is

[Question ID = 14792]

1. 0.066 [Option ID = 29167]
2. 0.033 [Option ID = 29168]
3. 0.022 [Option ID = 29165]
4. 0.055 [Option ID = 29166]

Correct Answer :-
e 0.022 [Option ID = 29165]

38) A transmitting antenna with a 300 MHz carrier frequency produces 4 kW of power. If both
antennas has unity power gain, the power received by another antenna at a distance of 2 km is

[Question ID = 14791]

1. 8.44 mW [Option ID = 29161]
2. 4.4 yW [Option ID = 29163]

3.11.8 mW [Option ID = 29162]
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