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QUESTION 1

1.1 1.1.1 Vc@t=1T

=12(1—e )V
=7.585VY
(3)
OR
Ve@t=1T

= 63.2% of VsV

63.2

=mx 12‘/

=7.584 Vv

Vg

Vp@t=1T

Ve =En(e7)v

=Ey(e™)

=12(e 1)V

=4415VVv (3)
OR

Vp@t=1T

—Vr—V,@1Y

=12 —7.585v

=4.415Vv
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1.1.2
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Ve@t=5T
Ve=Vs(1-eT)
Ve=Vs(1—e7)v
Ve=Vs(1—e5)

= 12(1—e5)v
= 11.919 Vv
OR
Ve@t=5T
= 99.3% x Vv

99.3

=WX 12v

=11916 Vv

Vp@t=5T
P E‘M(e'_T_t)
= EM(Q_T”)\/
=Ey(e™)
=12(e )V
=0.081Vv

OR
- EM(e_Tt)

Ve = (100% — 99.3%) X Vv’

=07% xVr

_ 07

=750 X 12v

0.084 Vv

3)

3)
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1.2

 Natural Frequency
» Resonant Frequency

(2)

[14]
QUESTION 2
2.1 = Ry Ry 7
Vp="Vs BybRy  Ba +R;<H]
Vi R, Rs
Ve =R +R Ryt R’
Vp Rz R,
V_s R3+RTH=R1+R2
Ry
Rl + R2 =[oy R vy
Vg = Rz+ Ryy
Ry= lﬁ] .
Vs x Rz + Rry
100
= — - —100v'v
l(‘m ><S1n + To0 +of3s_5)l
= 1000v (10)
22 e Passive transducers are dependent on an external source of power to
produce an output.
e Active transducers do not depend/require an external source of power to
produce an output. (2)
[12]
QUESTION 3
3.1 D
32 C
33 A
3.4 B
3.5 D
3.6 C
3.4 A
3.8 B
3.9 A
(9x1) [9]
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QUESTION 4

4.1 4.1.1 Greater
41.2 Higher
41.3 Ultraviolet
41.4 Smaller
(4 x1) (4)
4.2 Step 1: Convert % efficiency to efficient per unit
0.588 %=0.588 +~ 100V
=222 = 0.00588 per unit?v )
Step 2:
n= 14X 109X EXZY
“Z=g51ax105"
. 0.00588 .
T 100x 103 x 1.4 x 10—
Z =42V (4)
Name of target material = Molybdenumv’ (1)
[11]
QUESTION §
5.1 51.1 The items have failed the inspection, but they can be re-worked.
5.1.2 The items have passed the inspection test and can now
be packaged.
813 The items have failed the inspection and cannot be worked on any
further, they are now waste products.
(3x1) 3)
52 * Reference Oscillator
e Search Oscillator/Detector Oscillator (2)
3.3 Initially the two oscillators are tuned to the same frequency. (2)
54 Zero Hz. (1)
0.9 The output signal frequency will be the difference between the values of the

reference and detector oscillators.
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(2)
[10]
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QUESTION 6

6.1 6.1.1

6.2 6.2.1
6.2.2
6.2.3

6.3

— 1 ] [ —

SAFE AREA

Photoelectric safety devices
Positive Protection
Negative Protection
Intrinsic Safe Equipment

C
A
B

FUSE Ri R:

(4 x1) (4)

3)

SI Dz HAZARDOUS AREA

Mark Allocation
Allocate 1 full mark for each of the following: Dz, Safe Area, Hazardous Area, and
any two correct half marks

QUESTION 7
71 7.1.1
7.1.2
713
714
715
7.2 7.2.1
7.2:1
7.3 7.3:1
7:3.2
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Open Loop
Not Present
Unmonitored
Input

Output

Closed Loop
Open Loop

Computer-Aided Design
Computer-Aided Manufacturing

(5)
[12]

(5)

(2x1) (2)

(2x1) (2)

[9]
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QUESTION 8

RL circuit current during energizing cycle:

i=In(1—e7) v

T_L
" R

_05

20

=0.025S5 v (3)
=25mS

~1=LATCHING CURRENT
L
from i=1m(1-eT)

4mA=i=r(1—e7) v

4mA= %(1_925725)/

4ma= 5(1—emm) v

4XT10_3= (1-3%)\/

0.0008 = 1 — goozs v
_—t_

0.0008 — 1 = — €0025 v/

—0.9992 = — g0 v

—t:

0.9992 = e0.025

In0.9992 = In e505 v’

—t
—0.0008 = 5555 v

t=0.0008 x 0.025

t=20uS v
1N
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QUESTION 9

9.1 C
9.2 E
9.3 A
9.4 B
9.5 D

(6x2) [10]

TOTAL: 100
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