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Design, Electrical & Electronic Technology I

Instructions:
% Answer all questions.

% In each of the questions 1 to 40, pick one of the alternatives (D, ), (3), 4) which is
correct or most appropriate.

* Mark a cross (X) on the number corresponding to your choice in the answer sheet provided,
% Further instructions are given on the back of the answer sheet. Follow them carefully.

1. What is the standard line that is used to show hidden edges of a plan drawing?
6y
2) - —EE
) N
“)

2. The number of tangent/tangents that can be drawn to a circle form an externally established point
is/are

(1) 1. 2 2. 3) 4. (4) 360.

3. Select the wrong statement out of the following statements.
(1) Value of sum of internal angles of a regular pentagon is equal to the value of the sum of
internal angles of three triangles.
(2) There are same length two sides and same value two angles in an isosceles triangle.
(3) If two lines to be perpendicular to each other, the angle in between the two lines must be 90°.
(4) When draw concentric circles with different radiuses, the value of angles around the centre
of circles are different from each other.

LY

Few sectional planes on a cone are shown as A—A, B—B, C—C and D—D. Which sectional plane
shows a shape of an ellipse when cut across?
(I) A-A (2) B-B 3) c-C 4 D-D

J
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11.
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The correct geometrical constructions that can be drawn with a specified length or a specified
radius by joining two points on a flat surface are

(1) one straight line and one arc.

(2) one straight line and two arcs.

(3) two straight lines and one arc.

(4) two straight lines and two arcs.

C

The geometrical construction shown in the above figure, is used

(1) to draw a perpendicular to a straight line from an external point.
(2) to bisect a straight line.

(3) to bisect a straight line perpendicularly.

(4) to divide a straight line in a ratio.

In a resistor, in which the value is indicated by four colour bands, the third band is orange. In
which range the value of that resistor would be?

(i) 10Q to 99 Q (2) 100 Q to 999 Q

(3) 1000 Q to 9999 Q (4) 10000 Q to 99999 Q

Which graph indicates the change of capacitive reactance (X.) according to the capacitance (C)
of a capacitor?

X, X, X. X A /
g c c >0
(1) (2) (3) 4)
It has been mentioned as 273 in a capacitor, using capacitor code method. The value is
(1) 270 pF. (2) 273 pE. (3) 2700 pF. (4) 27000 pF.

To measure whether the voltage of a household socket outlet is in suitable range, the most
appropriate equipment is

(1) neon tester. (2) test lamp.

(3) megger. (4) multimeter.

According to the electrical engineering technology regulations, to control an electrical lamp of
a house wiring circuit !

(1) the neutral cable should go through a switch.

(2) the live cable should go through a switch.

(3) the earth cable should go through a switch.

(4) neutral and live cables should go through a switch.

J
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, 12. In wiring lamp circuits of domestic wiring circuits, the cables that should be used are
(1) Imm?, PVC PVC CU 1/1.13 cables.

(2) 1 mm?, PVC cables.

;l (3) 2.5mm?, PVC PVC CU cables.

! (4) 0.5mm?, TT Twin Twisted cables.

J 13. Miniature circuit breaker (MCB) mainly protects

(1) the appliance used in the circuit.

| (2) the residual current circuit breaker.

{ (3) the isolator. _

(4) the cable installed from miniature circuit breaker to appliance,

14. To control a lamp from two places
(1) only two SPST are needed.
(2) only one SPST and two SPDT are needed.
(3) only two SPDT are needed.
(4) only one SPDT and one DPST are needed.

15. What is the reason to connect a diode to the two sides of a coil in a relay?
(1) To travel current only one way
(2) To neutralise the induced e.m.f. generated by stoping the current flowing through the relay coil
(3) To neutralise the induced e.m.f. generated in the appliance connected to the coil
(4) To rectify the induced e.m.f. generated in the coil

16. The current transformers are used to
(1) get voltage readings.

(2) measure frequency.

(3) measure power factor.

(4) measure alternative current.

f
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17.
.——;———-—-...)
)
Input & e Output
q
o
Above figure illustrates
(1) a step up transformer.
_i (2) a step down transformer. v
_‘ (3) an auto transformer.
,;, (4) a current transformer.

18. Numbers of diode needed to assemble a bridge rectifier is
(1) 1. 2) 2. (55 A 4 4.

19. Smoothing capacitor is needed for a power supply, which converts alternative voltage to direct
curtent voltage. But why a capacitor is not needed for lead-acid battery charger? '

. (1) As there is no need to smpoth direct current voltage

(2) Because the plates inside the battery act as a capacitor

(3) Because a variable direct current voltage is needed to charge the battery

(4) Because a variable voltage is needed to react the chemicals used for a battery

20. What is the device which can obtain an alternative voltage drop without a power loss?
(1) Resistor (2) Inductor (3) Capacitor (4) Diode

- J
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21. What is the correct symbol for a light emitting diode (LED)?
4 g
1) 2) 3) “4)

22. A multimeter is selected to measure resistance to test a rectifying diode. The black probe is
connected to the anode of the diode and the red probe is connected to the cathode of the diode.
Out of the following readings, what should be the multimeter reading, if the diode was an ideal
diode?
(1 0Q (2) 60 Q (3) 100 kQ (4) © Q

23. What is the resistance reading, when the indicator is
shown as below in a multimeter display?

(1 7Q
(2) 70 Q
(3) 700 Q
(4) 7000 Q
X1K
X100
x1 XI10
24. What is the false statement regarding the circuit given below?
L 7. (1) One half of the curve of alternative voltage is cut off when
S the S switch is opened.
N (2) Luminance of the Q lamp light increases when the S switch
® 0 is closed.

(3) The Q lamp gets a dim light when the § switch is opened
and the diode direction is changed.

N (4) The luminance of Q lamp light increases when the S switch

is turned off and the diode direction is changed.

25. What is the figure which correctly shows the transistor ends?
B — base C — collector E — emitter

g C g: E g: B g C
B B C E '
E s E B

(1) 2) (3) “4)

26. The factors needed for an NPN transistor to be on operational status is

(1) forward biased, base-emifter junction and reversed biased, base-collector junction.
(2) reversed biased, base-emitter junction and reversed biased, base-collector junction.
(3) forward biased, base-emitter junction and forward biased, base-collector junction.
(4) reversed biased, base-emittpr junction and forward biased, base-collector junction.

27. A disadvantage of a transistor switch with reference to a normal switch is
(1) operating without electric spikes.

(2) the ability to operate in very high speed.

(3) the ability to control with a very small voltage.

(4) the existence of a small resistance when the switch is closed.

J
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28. In which region of a transfer characteristics curve does a transistor work as a A class small signal

amplifier?
(1) Active region (2) Depletion region
(3) Saturation region (4) Cut off region
29. What is the correct statement which shows the transistor current gain in a common emitter
configuration?
Ic Iy Ic Ip
M 7 @ 7 @ 7 @ 7

30. What is the graph which shows the change of collector current (I.), in reference to the base
current (7)) in a transistor when a load is connected to the collector?

IC[ , IC[ ; [C[ IC[
(1) b 2) & 3) & ) %

31. What ratio/ratios should be increased to develop the power gain of a signal, when amplifying a

signal?
(1) High frequency voltage (2) Voltage and current
(3) Current (4) Low frequency voltage

32. Few single transistor amplifiers are connected in series when, assembling a public addressing amplifier.
What is the reason for the total amplification gain to be much lesser than the multiplication of
individual gain of each stage?

(1) The internal resistance of each stage becomes a load to the previous stage.
(2) The signal gets distorted when travelling through number of stages.

(3) The internal resistance of each stage becomes a load to the next stage.

(4) The power loss in resistive components used in the amplification stages.

33. What is the value when 10111, is converted to a decimal value?

(1) 21 2y 22 3) 23 4 24
34. What should be the supply voltage for a 74 ...... series TTL, integrated circuit?
(1) 3V 2 5V 3 12V 4) 18V

35. How many AND and OR gates with two inputs are needed to obtain the connection, Y = AB + CD + E?
(1) Two AND gates and two OR gates

(2) Two AND gates and three OR gates :

(3) Three AND gates and two OR gates

(4) Three AND gates and three OR gates

36. What is the correct truth table for the output of the logic circuit shown in the figure?

A—: "

B
(1) ) (3) 4)
A B ¥ A B ¥ A B Y A B Y
0 0 1 0 0 0 0 [0 1 0 0 0
0 1 0 0 1 0 0 1 1 0 1 1
1 0 1 1 0 0 1 0 1 1 0 0
1 | 1 1 1 1 1 1 0 1 1 1

_ J
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37.

3.

What logic circuit is represented by the figure? - ) 0
(1) S-R type flipflop .

(2) J-K type flipflop

(3) D type flipflop

4) T type flipflop : g

38. A few components of the electromagnetic spectrum is shown below. What would be the frequency

range or ranges used for television remote control, if D and E are considered to represent visible
light frequency range and ultraviolet frequency range (UV) respectively.

. A [BC|D|E] N
| -
0 frequency
(1) A and B (2) Aand C (3) B 4 C
The law which explains the operational principle of a motor is
. (1) Ohm’s law. (2) Fleming’s Left hand law.
(3) Fleming’s Right hand law. (4) Joule’s law.
40. What is the motor type used for celling fan?
(1) Universal motor (2) Synchronous motor
(3) Series wound motor - (4) Induction motor

.

[see page seven
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Design, Electrical & Electronic Technology II

* Answer five questions including the first question and four other selected questions.
% Question No.l carries 20 marks and each of the other questions carry 10 marks.

1.

(i) The following figure shows an isometric view of an object.
(The figure is not drawn to a scale)

s

|

35

A

B 2 ™~

(All dimensions are in millimeters)

According to the above isometric view, draw the followings in third angle orthographic
projection as per given measurement. The scale to be used is 1:1.

(1) Front elevation by loz)king at arrow A,

(2) Side elevation by locking at arrow B,

(3) Plan by looking at arrow C.

(i) Construct a tangent to a circle with 30 mm radius from an external point of 90 mm distance
to the center of circle.

[see page eight
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2. The following figure illustrates the schematic diagram of a consumer unit of domestic electric
installation consumed 30 A, 230 V electric supply.

3. The following figure illustrates an electromagnetic assembly which can be used for a drawer

~

f
@
-— X

@

Mention the devices that should be in the places @ and @ of the above diagram.
Mention the name and specifications of the cable used in X.

Draw a suitable circuit diagram of a domestic electrical installation which is used to control
the Jamp of a staircase in two places including this schematic domestic electric installation
diagram. Name the parts.

lock.
= e L+
ey I PVC tube
Electro magnet s
b N -
— =
Metal rod ——s \
'. At ] N< Switch terminal
Metal strip / \ /: Nylon lug
"© l<— Drawer
(1) Write three properties of magnetic flux lines. \
(i) Draw magnetic flux lines of the electro magnet, when the switch is activated, and the
drawer can be opened by lifting the Nylon Iug.
(iii) Draw a self holding circuit to open and hold this lock using normally open (N.O) and

normally close (N.C) two push button switches. Use the switch terminals shown in the
figure.

)

[see page nine
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4. Consider the following circuit with two resistors and 12 V electric source.

A

—L__ _—A

s ¢ 2 ¢q

+ =
12V
G

(i) Calculate the current flowing through this circuit.

(ii) Calculate the value of the two equal resistors connected to reduce the current flowing
through this circuit up to 500 mA.

(ii)) What is the value of V,. when the circuit is disconnected in place Q?

(iv) A is an appliance which is activated by 8 V and need 500 mA. Calculate the value of the
resistor which should be connected in series to the appliance.

5. The following figure illustrates a temperature sensitive switch used transistors.

(i) Does the L lamp light up when the temperature is increasing o«
or decreasing. Describe.
(i) What is the value of V., when the lamp is light up in V/R ) QL
. above (i)?
(ili) Explain the action of NTC. R )j 0
(iv) What is the function of variable resistor R? v
. CE
NTC
6. The following figure illustrates a simple rectifier circuit.
A
% N i
¢ A1 : E'B
10V ——
230V . ; -
AC i *G
10V
N
L1
(i) Which value of the alternative voltage is measured in A relative to G? ’
(i) Draw the wave shape of the voltage in B without C capacitor.
(iii) What is the direct current voltage in B with C capacitor?
(iv) The figure illustrates two wards named as A and B - Lanes for wards
of a hospital. Access lane and lanes to the two wards
light up by L Lamp which is controlled at three places. , £
Describe how X-OR gates can be used for the above  Ward ‘]t Ward
control circuit referring to truth tables. A & B

|

Access lane

S

[see page ten
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(i) Complete the following truth table in your answer book according to the logic gate circuit
illustrated above.

A B € 0
1 0 S
0 1 0 ...
0 1 1

(ii) One gate can be used instead of two gates in logic gate circuit illustrated above (i). Name
two removable gates and the gate can be used instead of two gates.

(iif) Describe two advantages of designing a logic gate circuit using minimum number of gates.

® ¥ ¥




