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1. Draw the symbol and structure of a diode. (2 marks) 

2. Plot the complete voltage-current (V-l) characteristic curve for a practical diode in the graph provided. 

Assume a breakdown voltage is 300 Vanda forward-biased voltage is 0.7 V. Note. Graph must be completed 

with x-axis and y-axis labels. (4 marks) 

3. Draw the complete voltage-current (V-I) characteristic curve for an ideal zener diode in the graph given 

below. Assume a zenervoltage is 7.5 Vanda forward-biased voltage is 0.7 V. Note. Graph must be completed 

with x-axis and y-axis labels. (4 marks) 
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4. From a circuit given below, answer the following questions. Assume the peak-peak of input voltage (V ;) 

is 20 V, R is 50 0 and the voltage across a diode when it is forward-biased is 0.7 V. 

lout-
+ t D2 

R 
Vout 

D3 

4.1 What is the name of this circuit? --------------- (1 mark) 

4.2 Draw the waveforms of a voltage across R, current flowing through R, voltage across diode D 1, D2, D3 

and D4. (6 marks) 

4.3 Derive the equation of average voltage across Rand calculate its value. (2 marks) 

4.4 What is the minimum PIV (Peak Inverse Voltage) rating of the diode that can be used in this circuit? 

PIV= ____ V (1 mark) 
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5. One of zener diode applications is to make a de power supply. From a given circuit roughly draw the voltage 

waveforms at point A and B. Assume a zener voltage (Vz) ofDS is 7.5 V. (3 marks) 

A B C 
10:1 J l l 

220~ i11· R_..,,,,, R/laiJ 

T + 
Dz D4 IC Ds 

-=-

-

6. Explain main functions of transistors in electronic circuits. (2 marks) 
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7. Draw the output voltage (Vout) for circuits given below. Assume the voltage across diode when it is 

forward-biased is 0.7 V and RL is much higher than 5 kO. (5 marks for each circuit) 

Note. For a circuit with a capacitor assume a RC time constant is much higher than time period of Vin. 

5k0 5k0 

+10\J-JJ 
Vin 

-10 V- - 5V 

(a) (b) 

5 kQ 

• 
+10VIJ;-

Vin 

-10 V----
RL Vout 

+10VIJ;-
Vin 

-10 V----

C 

(c) (d) 
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8. Draw the circuits which give the following output waveforms. Assume the voltage across diode when it is 

forward-biased is 0.7 V. (5 marks for each circuit) 

-+1q\J-:Jj I 

Vi~ 

-10\v- -

+10V- [\ 

Vout ,; 1 . 1 
-3.7 V ____ .J____,1 

I 

--- -+10V7JJ-
Vin 

-10V----

+10 V----" 
+6.2V--h 

Vout _ 5_5 ~ --=-o 
\ I 

-10 V ------ '-· / 

+9.3 v-----
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9. From a given transistor circuit, determine le, 18 , IE and V CE· Assume V BE= 0.7 V when the transistor is 

on and V CE(SAT) = 0.1 V. (4 marks) 

1 kO 

Vee + 

I 
9V 

5 

I 
Poc=50 

-

Whether or not the transistor is saturated? ( 1 mark) 
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10. From a given circuit, design R8 and ~DC to get VCE = 10 V. Assume V8E is 0.7 V when the transistor is 

on and VcE(SAT) = 0.1 V. (4 marks) 

+ Isv 
Vee 
+ 20V 

I 

Whether or not the transistor is saturated? (1 mark) 
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11. Design a transistor circuit to drive a LED array (given below) from a+ 12V DC supply. The control signal 

+SV from the microcontroller board is used to drive the base of a transistor. Assume a DC current gain of a 

transistor= 100, V BE(ON) = 0.7 V and VcE(SAT) = 0.2 V. A LTL-307EE is red color LED with a forward voltage 

of 2.0 V and a desired current is 20 mA to generate a proper brightness. (15 marks) 

/;( /;( /;( 

01 02 03 
TL-307EE LTL-307EE LTL-307EE 

// ;(/ ;(;( 

04 Di 06 
TL~7EE LTL-307EE lTl-30TEE 

// /;( ;(;( 

07 08 09 
LTL-301E£ LTL-307EE LTL-3ll7EE 
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12. Design a DC motor direction control circuit using a relay driven by a transistor. When the coil of relay is 

not energized the motor is running forward. The motor will run reverse when the coil is energized. The control 

signal + 5V from the microcontroller board is used to drive the base of a transistor. Student can use components 

listed below in the design. Extra components or devices can also be used or added. 

Main component list: 

- Battery 12V 

- DC Power supply 5V 

- 12V DC Motor 

- Power Relay: DPDT, 5V DC Coil, nominal coil current 30 mA, coil resistance 150 0 
DPOTREUW 

Co•: Co~ 

Coil - E!ectrornag!"letic Coil Terminal 
C • Common Term1r.a! 
NtC - Normally Close Terminal 
N/0 - Norrnally Open Terminal 

c~~1J(Jf 
C1 C2 

DPD1 ~:- n:l>:sl 

- Transistor 2N3904: DC cunent gain ('3 or hFE)=l00, V 8iON)=0.7 V , V ciSAT)=0.3 V 

- Resistors (any values) 
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13. From a given transistor circuit, ifVac = 2 V(peak to peak), ~ = 100, VaE(ON) = 0.7 V and YcE(SAT) = 0.2 

V, determine Q-point and draw the complete load line including the variation oflc, Ia and V CE. (10 marks) 

+15V 

1so n 

What are the maximum peak variations of le and Ia for linear operation (no distortion)? (2 marks) 
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14. From a given circuit, select R8 , Re and ~ to obtain the Q-point at V CE= 5 V and le= 10 mA. Assume 

VBE(ONJ = 0.7 V and V CE(SAT) = 0.2 V. (10 marks) 

+ I5V 
VcE 

Vee 
+ 12 V 

I 
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