








































































































































































































































































































































































































GATE

PRACTICE SHEET-1

Q1 The reverse recovery time of a diode is 3 µs and
rate of fall  is 30 A/µs. The stored charge of
the diode is
(A) 45 µC (B) 135 µC
(C) 270 µC (D) 540 µC

Q2 The reverse recovery time of a diode is t  = 3 µs
and the rate of fall of the diode current is di/dt =
30 A/µs. The storage charge Q  and the peak
inverse current I  will be respectively 
(A) 135 µC and 90 A
(B) 270 µC and 90 A
(C) 270 µC and 60 A
(D) 135 µC and 60 A

Q3 Graph of voltage across a power semiconductor
device and current through the device versus
time is shown below. The switching transition is
_______ process and energy lost during the
transition is ______ J.

(A) Turn off, 0.9 (B) Turn on, 0.9
(C) Turn off, 1.8 (D) Turn on, 1.8

Q4 I-V characteristics of a power semiconductor
device is shown in the figure.
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If the diode carries a steady state DC current of
200 A when forward biased, the conduction
power loss is ______ watts.
(A) 480 (B) 120
(C) 520 (D) 400

Q5 Which of the following is not required for power
diodes?
(A) High speed operation
(B) Fast commutation
(C) Small Recovery time
(D) Low on-stage voltage drop

Q6 When a power diode is turned off, its anode
current falls at the rate of 20 A/msec. If the
reverse recovery time of the diode is 20 msec,
the value of stored charge removed during
reverse recovery of diode will be
(A) 0.4 C (B) 4 C
(C) 4 mC (D) 4000 C

Q7 Which of the following type of diode is preferred
for inverters and choppers?
(A) General purpose diodes
(B) Fast recovery diodes
(C) Schottky diodes
(D) Metal-semiconductor diodes

Q8 For the circuit shown in figure, if the switch S is
closed at t = 0 sec, the diode will conduct for

(A) 15 m sec (B) 20 m sec
(C) 10 m sec (D) 5 m sec

Q9 For the circuit shown below, the value of peak
current is (Assume the circuit is initially relaxed)

(A) 80 A (B) 50 A
(C) 0 A (D) 20 A

Q10 In the previous question, the frequency of
current is
(A) 795.78 Hz (B) 0 Hz
(C) 5 kHz (D) 10 kHz

Q11 The most suitable device for high frequency
inversion in SMPS is
(A) BJT (B) IGBT
(C) MOSFET (D) GTO

Q12 Turn-on and turn-off times of transistor depend
on 
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(A) static characteristic
(B) junction capacitances
(C) current gain
(D) None of the above

Q13 Consider the following statements about IGBT

1. It has high input impedance
2. It has low ON state voltage drop.
3. Its switching speed is higher than that of the

MOSFET.
4. It is a voltage-controlled device.

Which of the above statements are correct?
(A) 1, 2 and 3 only
(B) 2, 3 and 4 only
(C) 1, 2 and 4 only
(D) 1, 2, 3 and 4

Q14 In a Bipolar Junction Transistor (BJT) due to
current flow to small portion of the base, hot
sports are produced causing localized excessive
heating and damaging the transistor. This
switching limit is called
(A) Forward-Biased Safe Operating Area (FBSOA)
(B) Reverse-Biased Safe Operating Area (RBSOA)
(C) Power Derating
(D) Second Breakdown (SB)

Q15 Match List-I (Thyristors) with List-II (Symbols)
and select the correct answer:
List-I List-II

A
.

Silicon-
controlled
rectifier (SCR)

1.

B
.

Silicon-
controlled
switch (SCS)

2.

C
.

Silicon-
unilateral
switch (SUS)

3.

D
.

Light-
activated SCR
(LASCR)

4.

(A) A→3, B→4, C→1, D→2
(B) A→4, B→3, C→1, D→2
(C) A→3, B→4, C→2, D→1
(D) A→4, B→3, C→2, D→1

Q16 The IGBT (Insulated GATE Bipolar Transistor)
used in the circuit has the following data: t  = 3
µs t  = 1.2 µs, Duty cycle (D) = 0.7, V  = 2V
and f  = 1 kHz.
What are the switching Power losses during turn-
on and turn-off, respectively?

(A) 1.98 W and 1.7 W
(B) 2.2 W and 1.7 W
(C) 1.98 W and 0.792 W
(D) 2.2 W and 0.792 W
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Q17 When cathode of a thyristor is made more
positive than its anode
(A) all the junctions are reverse biased
(B) outer junctions are reverse biased and central

one is forward biased
(C) outer junctions are forward biased and

central one is reverse biased
(D) all the junctions are forward biased

Q18 The sharing of the voltages between thyristors
operating in series is influenced by the 
(A) di/dt capabilities
(B) dv/dt capabilities
(C) junction temperatures
(D) static v-i characteristics and leakage currents

Q19 R-C snubber is used in parallel with the thyristor
to
(A) reduce dv/dt across it
(B) reduce di/dt through it
(C) limit current through the thyristor
(D) ensure its conduction after gate signal is

removed

Q20 A Gate Turn Off (GTO) thyristor has capacity to 
(A) Amplify the gate-current
(B) Turn-off when positive current pulse is given

at the gate
(C) Turn-off when a gate-pulse is given at the

gate even though it is reverse biased
(D) Turn-off when a negative current pulse is

given at the gate

Q21 The IGBT (Insulated Gate Bipolar Transistor) used
in the circuit has the following data: t  = 3 ms,
t  = 1.2 ms, Duty cycle (D) = 0.7, V  = 2V

and f  =1 kHz. What are the switching power
losses during turn-on and turn-off, respectively?

(A) 1.98 W and 1.7 W                     
(B) 2.2 W and 1.7 W
(C) 1.98 W and 0.792 W     
(D) 2.2 W and 0.792 W

Q22 The i -v  characteristics of a thyristor is a straight
line passing through origin with a gradient of 2.5
× 10 . If P  = 0.015 watt, the value of gate voltage
will be nearly
(A) 5.0 V (B) 6.1 V
(C) 7.5 V (D) 8.5 V

Q23 For an SCR, the gate cathode characteristic has a
straight line slope of 140. For trigger source
voltage of 20 V and allowable gate power
dissipation of 0.5 watts, what is the gate source
resistance?
(A) 200 Ω (B) 255 Ω
(C) 195 Ω (D) 185 Ω

Q24 The conduction loss versus device current
characteristic of a power MOSFET is best
approximated by
(A) a parabola 
(B) a straight line 
(C) a rectangular hyperbola

       |        |   

ON

OFF CE(sat)

s

g g

3
g

Android App iOS App PW Website

https://play.google.com/store/apps/details?id=xyz.penpencil.physicswala
https://play.google.com/store/apps/details?id=xyz.penpencil.physicswala
https://play.google.com/store/apps/details?id=xyz.penpencil.physicswala
https://play.google.com/store/apps/details?id=xyz.penpencil.physicswala
https://play.google.com/store/apps/details?id=xyz.penpencil.physicswala
https://play.google.com/store/apps/details?id=xyz.penpencil.physicswala
https://play.google.com/store/apps/details?id=xyz.penpencil.physicswala
https://play.google.com/store/apps/details?id=xyz.penpencil.physicswala
https://play.google.com/store/apps/details?id=xyz.penpencil.physicswala
https://apps.apple.com/in/app/physics-wallah/id1641443555
https://apps.apple.com/in/app/physics-wallah/id1641443555
https://apps.apple.com/in/app/physics-wallah/id1641443555
https://apps.apple.com/in/app/physics-wallah/id1641443555
https://apps.apple.com/in/app/physics-wallah/id1641443555
https://apps.apple.com/in/app/physics-wallah/id1641443555
https://apps.apple.com/in/app/physics-wallah/id1641443555
https://apps.apple.com/in/app/physics-wallah/id1641443555
https://apps.apple.com/in/app/physics-wallah/id1641443555
https://www.pw.live/
https://www.pw.live/
https://www.pw.live/
https://www.pw.live/
https://www.pw.live/
https://www.pw.live/
https://www.pw.live/
https://www.pw.live/
https://www.pw.live/


GATE

(D) an exponentially decaying function

Q25 For the switching waveform shown in the figure
for a power transistor, the peak instantaneous
power loss is

(A)  (B) 

(C)  (D) 

Q26 In the previous question, if V  = 100 V, I  = 10 A,
then peak instantaneous power loss in watts is
(A) 500 (B) 166.67
(C) 333.33 (D) 250

Q27 For the switching waveform shown in question 25
for a power transistor, the average value of
switch-on power loss at a switching frequency f
is (f = 1/T)
(A) 

(B) 

(C) 

(D) 

Q28 In question 25, if V  = 100 V, I  = 10 A, t  = 1.2 ms
and f = 10 kHz, then average value of switch-on
power loss is
(A) 1 W (B) 4 W

(C) 2 W (D) 3 W

Q29 The voltage (v ) across and the current (i )
through a semiconductor switch during a turn-
ON transition are shown in the figure given
below. The energy dissipated during the turn-ON
transition, in mJ, is…..

Q30 A MOSFET rated for 15 A, carries a periodic
current as shown in the figure given below. The
on-state resistance of the MOSFET is 0.15 ohm.
What is the average on-state loss in the MOSFET
?

(A) 3.75 W (B) 7.5 W
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Answer Key
Q1   (B)

Q2   (A)

Q3   (A)

Q4   (C)

Q5   (B)

Q6   (B)

Q7   (B)

Q8   (B)

Q9   (D)

Q10   (A)

Q11   (C)

Q12   (B)

Q13   (C)

Q14   (D)

Q15   (D)

Q16   (C)

Q17   (B)

Q18   (D)

Q19   (A)

Q20   (D)

Q21   (C)

Q22   (B)

Q23   (C)

Q24   (C)

Q25   (A)

Q26   (D)

Q27   (B)

Q28   (C)

Q29   75~75

Q30   (B)
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Hints & Solutions
Q1 Text Solution:

(B)

Q2 Text Solution:
(A)

Q3 Text Solution:
(A)

Q4 Text Solution:
(C)

Q5 Text Solution:
(B)

Q6 Text Solution:
(B)

Q7 Text Solution:
(B)

Q8 Text Solution:
(B)

Q9 Text Solution:
(D)

Q10 Text Solution:
(A)

Q11 Text Solution:
(C)

Q12 Text Solution:
(B)

Q13 Text Solution:
(C)

Q14 Text Solution:
(D)

Q15 Text Solution:
(D)

Q16 Text Solution:
(C)

Q17 Text Solution:
(B)

Q18 Text Solution:
(D)

Q19 Text Solution:
(A)

Q20 Text Solution:
(D)

Q21 Text Solution:
(C)

Q22 Text Solution:
(B)

Q23 Text Solution:
(C)

Q24 Text Solution:
(C)

Q25 Text Solution:
(A)

Q26 Text Solution:
(D)

Q27 Text Solution:
(B)

Q28 Text Solution:
(C)
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Q29 Text Solution:
75

Q30 Text Solution:
(B)
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