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SECTION A (60 marks)
1. Which of the followings describes the effects of parallax?

A. The cross-hairs are not in focus resulting in wrong staff readings.

B. The images of the staff and cross-hairs appear to be on the same plane thus
giving accurate readings.

C. Any errors in levelling the instrument are automatically corrected by

parallax.

The presence of parallax will facilitate collimation error cvaluations.

Non-verticality of staves can be ignored in the reduction of the levels.

m O

2. Why is it necessary to keep the backsight and foresight distances approximately
equal?

To minimise the random errors in reading the leveling staves.

To eliminate the systematic errors in the level.

To facilitate arithmetic checks.

To avoid making gross errors in booking the staff readings.

To ensure the difference between the foresights and backsights is zero.

moOo®

3. Which of the followings is not a source of random error in levelling?

Staff not vertical
Instrument out of level
Collimation error
Unstable change points
Reading error

MmO Oow>

4. If the backsight to a staff held on a bench mark (RL 29.663 m) reads 2.543 m,
what would the reduced level of a foresight point with a staff reading of 3.221 m
be?

A. 32.206 m
B. 27.120 m

_28.985m
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D. 23.899m
E. 35427 m

5. What is the purpose of correcting the calculated (computed) reduced levels in a
level book?

moOow»>

To eliminate the effects of gross errors in the staff readings.

To minimize the systematic errors that were present in the instruments.
To divide equally systematic errors to all staff readings.

To distribute the random errors that had occurred.

To produce an error free staff observations.

6. Which of the following statements best describes the purpose of observing angles
in both faces when conducting a traverse?

A

Observing angles in both faces will minimize the time taken in calculating
the required angle.

. The angle obtained in face left differs by 180° against those obtained in

face right.

Observing angles in both faces will eliminate gross errors of the telescope.
The collimation line will be truly vertical if angles in both faces are
observed.

Gross errors can be detected if angles are observed in both faces.

7. The horizontal circle reading to a forward station was observed as 348° 34 35>,
Calculate its bearing if the horizontal circle reading to the back station was 117°
117 33”. The back bearing to the back station is given as 277° 21” 507,

MY oW

128° 36 58”
231°23° 027
148° 35° 38”
45° 58° 48”

128° 36’ 58”
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8. Angles are adjusted (corrected) before further calculations are made. Which one
of the following statements is correct about angle adjustments?

A.

B.

Angle corrections are only valid if the angular misclosure is less than + 2
45”.

Angles are corrected based on the ratio of the misclosure and the number
of angles observed.

The aim of correcting observed angles is to eliminate gross errors in the
angle observations.

Angle corrections are applied cummulatively to each of the left hand
angles observed.

No corrections are needed when computing the results of a link traverse.

9.  Which of the following statements is true about linear misclosures in traverse
calculations?

A.
B.

Linear misclosure can be used to determine the area of a loop traverse.
Systematic errors in measuring the traverse distances are calculated based
on linear misclosure .

The accuracy of a traverse can be assessed by computing its linear
misclosure.

. Linear misclosure is needed when distance corrections are applicd.

Corrections to the latitudes and departures are based on linear misclosures.

10. Which of the following statements DO NOT describe the usage of traverse in
civil engineering projects?

A

Traverse provides a framework that is referred to when measuring details
or setting out.

Traverse is used to determine reduced levels of points at construction sites.
Positions of points of interest are normally determined based on a traverse
network previously established.

The coordinates obtained in a traverse can be utilised to calculate the
surveyed area.

None of the above.

4
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11. If the latitude and departure of a traverse line is -23.556m and 89.113m
respectively, what is its bearing and distance?

A
B
C.
D
E

. 284° 48’ 25”
. 104° 48’ 25”

345°11° 357

. 165°11° 35”
. 14°48° 257

12. Which of the following is NOT an example of random errors in traversing?

MmO oW

Instrument is not truly horizontal.

Tripods are not centred accurately over the traverse stations.
Parallax.

Booking errors.

Aiming (targeting) errors.

13. Select the correct statement pertaining to transition curves.

A. Transition curves are fixed-radius curves.
B.
C. The calculations of transition curves are easier compared to those of

The setting-out of transition curves in based on its intersection point.

circular curves

The use of transition curves can reduce the centrifugal forces acting on the
driver.

Cubic parabola is an example of spiral that be used in road curve designs.

14. Superelevations are introduced in road curve design for the purpose of .........

oW

e

Increasing vehicles velocity.

Balancing the forces acting on the vehicle.

Keeping the effects of centrifugal force to a minimum.
Widening the road.

Facilitating setting out the curve in the field.

——— B Fuiliwing sting out hecurve e fild.
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15. The minimum required length of a transition curve is determined by the
following variables, except :-

MY oW

Vehicle’s speed.

Rate of change of radial acceleration.
Radius of the circular curve.
Superelevation.

Degree of a curve.

16. Which of the followings is NOT a type of transition curves?

cR-EeN-2F

Clothoid.

Cubic Spiral.
Lemniscate.
Cubic parabola.
Spiral.

17. Which of the following statements about vertical curves is FALSE?

w

Vertical curves are needed at intersection of grades.

A vertical curve reduces the effects of the vertical radial force.

A suitable vertical curve would be a curve that has a constant rate of
change of gradient.

Steeper grades would require longer vertical curves.

Several geometrical assumptions are made to facilitate calculations.

18. Which of the followings is considered when determining the length of a vertical
curve for steeper grades?

moOws

Sighting distance.

Radial force.

Speed.

Radius.

Rate of change of gradient.
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19. What is the algebraic difference of two grades -3.5% and -1.5%7?

mo0wp

2%.
2%
5%

-5%
-4%

20. Calculate the offset for a point 85 m from the first running tangent of a 250 m
vertical curve that connects two grades of 4% and -2.5% respectively.

GO0 wR

0.47m
0.07m
1.33m
1.09 m
0.72 m

21. Which of the following is FALSE pertaining to vertical curves characteristics?

A.

The vertical line that passes through the grade intersection is the radius of
the parabola.

The horizontal distance is equal to the distance on the grade.

The offset is directly proportional to the square of the distance from the
running tangent.

The length of a vertical curve may initially be assumed as S=21 when
calculating the required length.

The maximum radial force on the curve occurs at the highest point.

22. The following list describes methods that can be applied when determining areas
from plans, except :-

mo 0w p

Simpsons
Coordinates.
Trapezoidal.
Planimeter.
End-Areas.

7



I

SAB 1023 | 8

23. When determining areas of irregular figures or shapes, it is logical to divide the
area into regular and irregular shapes. Which of the following combination
describes the most suitable methods to be used?

Planimeter and end-areas.
Coordinates and planimeter.
Simpson and trapezoidal.
Planimeter and prismoidal.
Simpson and end-areas.

mo oWy

24. The area of five cross-sections (at intervals of 25m) of a proposed new road were
measured. The areas are 145m?, 120m?, 165m’, 98m? and 77m?. Determine the
volume between these cross sections.

moowp>
o
>
3
8

25. The followings are terminologies used in a mass-haul diagram analysis, except :-

Free-haul distance.
Over-haul volume.
Haul,

Waste.

Nett volume.

mo oW

26. What corrections are applied to excavated volumes in mass-haul diagram
analysis?

Wastage and borrowage.
Haulage excess.
Bulkage and shrinkage.
Seepage.

. Void surplus
———=yedswples

oowp

tm
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27. Which of the following does not reflect the usage of a balancing line in mass-
haul diagram analysis?

A. To determine the optimum haulage distance.
B. To ascertain waste and borrow areas.
C. To calculate the over-haul volumes.
D. To determine the average haul distance.
E. To estimate free-haul costs.
5000
Scale
Horizontal 12mm = 50m
4000 - Vertical 12mm =
1000m?
3000 -
E  2000-
Q
E 1000
Q
s
Qu O T T T T T T T
2 2000 7300 2400 2500 2600
& ;
| ~1000 A Chamage (m)
5 -2000 - .
O Figure 1

28. Figure 1 shows a mass-haul diagram between chainages 2000m and 2600m of a
proposed road. If the balancing line is at cumulative volume -1000m’, estimate
the haul volume to the nearest 100 m>.

Mo oW
wh
o
S
S
W w Bu W w
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29. Estimate the over-haul distance, if the free-haul distance is given as 200 metre?

SESRONC IS

30m.
85m.
65m.
115m.
Om.

30. Estimate the free -haul cost (to the nearest RM100.00 ) if the rate is RM1.50 per

3

m.

moow»

RM 7,400.00
RM 2,800.00
RM 1,500.00
RM 6,400.00
RM 4,600.00
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SECTION B

Q1. (a) Two straights, Al and IB, whose bearings are 49° 30’ and 85° respectively
intersect at I, are to be connected by a combined curve. The chainage of |
is 4528m while its coordinates are (32482.45m N, 29982.92m E). The
design speed and radius have been fixed at 80 km/h and 300m
respectively. Adopting a rate of change of acceleration of 0.3 m/s’,
prepare the setting out table (to nearest cm) for the FIRST transition
only at 20 m intervals.

(20 marks)

(b) During setting out, it was found out that the location of the first running
tangent (T,) is obstructed and not accessible. Supposing that the curve
could be set out from I, calculate the required bearings and distances from
I of the first four points on the FIRST transition.

- (Wmarky
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EQUATIONS

Traverse

latitude = distance x cos(bearing)  departure = distance x sin(bearing)

. . . . . distance
Bowditch correction ; latitude correction = Alatitude x — ————
Jdistance
distance
departure correction = Adeparture x ——C
2distance
Levelling
Allowable error = (iZO\/—J-) mm
Detailing
H = slope distance x cos(vertical angle) ; V = slope distance x sin(vertical angle)

Reduced Level = Station reduced level + Instrument height +V — Height of reflector
Transition Curves

L 3 L L
]Tl=IT4=(R+s)tan—9-+—p : Lp-:v— ;. s=—— . ¢=-—"L" radians
2 2 aR 24R 2R

2
5= 18001

T
minutes ; L,=R6-2 -~ Band ¢ are in degrees
n_RLp B ( ¢max ) 180 ¢ el 8r

Cicular Curves
IT, =1IT, = Rtan—g- L §= 1718.9x chords

; minutes
R
Vertical Curve s
+ . . . 2
y= _({)10""6;]_) xt location of highest/lowest point, x = P ;

ptq
Curve Length, 2] = (p + )

100

/p+qj [S—l)
S=2l : S 21 = — :
( 400 (p+q);

(S<21) h= (11’6’;3 j[TJ

Areas & Volumes

Trapezoidal : A = %{O, +0, + 2(02 +0,+...+0, )}
Simpson : A = -‘31{01 +0, +42(0,4 )+ 22(0,,., )}
End —areas: A = %{AI +d, +2(4, + A4, +...+ A4,

Prismoidal :V = g{Al + A, +42(4,,, )+ 22(4,,,, )}

12
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Q2.

Q3.

(a)

(b)

©

(a)

(b)

©)

SAB 2032/ SAM 3012

What are the properties of air controlled by an air-conditioner.
(5 marks)

Explain the operation of the cooling tower in a Centralised Air-
conditioning Plant.
(10 marks)

Why are Split Units Ait-conditioners more favourable as compared to
A Centralised Air-Conditioning Plant.
( 10 marks)

What are the uses of lift in a multi- storey building, and according to
common building by-laws when is a lift required in multi- storey
building

(5 marks)

Explain the functions of the counterweight in a traction elevator

(5 marks )

Fig Q3 shows a simplified traction elevator. The combined weight of
the lift car and occupants is 2500 N. Frictional forces between the lift
car and guide rails equals to one percent of the weight of the lift car. If
the counterweight is 1500 N, calculate tension in the hoist rope when,
i) the lift ascend at constant speed
ii) the lift descend at constant speed

(15 marks)

3
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Sketch and explain the philosophy of the Fire Triangle in relation to
fire fighting.

(5 marks)
Why is carbon dioxide gas (CO;) widely used in putting electrical fire.
(5 marks)

Fig Q4 shows the isometric view of power exchange block. It is
decided that the length of the building should be four times its breadth
and the height of the building should be two and half times its breadth.
Machineries installed occupy 25 % of the space in the block. Only 4
cylinders of CO, are to be used to suppressed any fire that may break
out. Estimate the dimensions of power exchange block. (For 100% air
displacement, take the density of CO, as 1.800 kg/m’ and each
cylinder holds 882.9 N of CO,)

(15 marks)

\
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Loss Of Pressure Newton / Metre? Per Metre Run

1 2 H 10 20 50 100 200 500 1000 5000 10 Mum?
w ~ 1 i L.
£ My = |
w 4
v
» 1
es 5 4
10 [} i T T
Llisis o
L isi ; W 1L p
fyild ) - L i
3 : “,4‘ ‘J /r : I'l/ i
o 3 v
'M | afihit ulllE D%
. . .
24 b el = £
i = i = iast : s =
1 (3 HH :
Ry:s \,;S"" “~ = - o
81 I ] ! [}
sl < il , !
gt B2 7 i
AT o A1 ‘} f 1
Y » v
3 Dr W | ] 2 ) ] u; 1|1l REatiHIl:
1
) H / L f/ < ) i | U“hl
i = 2" = 2 =
& SaE =2
H - 2
W
\ i .
o511 v H
0001 0062 0005 001 002 o 0 02 05 . - RO R

Loss Head In Melres Per Meire Run
PIPE SIZING FOR COPPER AND PLASTIC PIPES

8



PuUOoDag 194 ST Ul erey moig ubiseq

SAB 2032/ SAM 3012

LOADING UNITS AND DESIGN FLOW RATES

L] 4
2 /)

0 i

' »

5 ydf

%
/
7 4
A /|
i1
1.5 |9
N7, 1!
10 v
Vi

B

5

K

4"’
1
{0 ) 200 500 1600 2000 5000 10t
Loading Units '

9



SAB 2032/ SAM 3012

SECTION B : ELECTRICAL

Q1. (i) Figure Ql(a) shows an example of a basic electrical system. Briefly,
explain the four components that make up an electrical system.

(8 marks)

Switch (Control Apparatus)

Generator Lamp Bulb
(Source) (Load Unit)
Wires (Transmission System)
FIGURE Q1(a)

(i) Figure Q1(b) shows the waveforms of an alternate current and voltage.
Give one difference between a Direct Current (DC) and an Alternate
Current (AC) supply.

(2 marks)

t(s)

(iii) If the value of V, and [, are 7.45 V and 350 mA (miliampere)
respectively, calculate the value of Vs and Ips.

(3 marks)

(iv) Based on the calculated values in (iii), find the value of real power,
reactive power and apparent power if 0 is found out to be 35°.

(12 marks)

10
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(@

(b)

(©)

SAB 2032/ SAM 3012

Discuss briefly the main functions of transformer.
(4 marks)

Draw a figure of a basic component of a single phase transformer and
label each component clearly.

(4 marks)
There is a transformer with Ny = 100 turns and N; = 300 turns. A 9
ohm resistive load is connected to the secondary side. On the primary
side, there is a voltage supply of 10 V with internal resistive
impedance of 1 ohm. Based on the above
@ Draw the circuit

(3 marks)
(i)  Calculate the effective resistance in the primary side

(3 marks)
(iii)  Calculate the effective resistance in the secondary side

(3 marks)
(iv)  Calculate the current in the primary and secondary side

(4 marks)

V) Determine the power dissipated in the secondary side

(4 marks)

11
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(a)

(b)

SAB 2032/ SAM 3012

In calculating the demand of electrical wiring, explain briefly the
following
) Total connected load (TCL)

(2 marks)
(ii)  Maximum Demand (MD)

(2 marks)
(iii))  Diversity Factor

(2 marks)

The following questions are based on “Schematic single line diagram”
in Figure Q3(a) and “Diversity Factor Table” in Table Q3(a) for a
wiring of a single storey house:
€)) Explain the function of MCB 6A at (A).

(3 marks)

(i) At (B), MCB 20A is used instead of MCB 6A. Can MCB 6A
be used at (B). Give your reasons.

(3 marks)
(i)  Explain the function of “ELCBB SPN 40/ 0.1A” at (C).
(3 marks)

(iv)  What is the meaning of “2 x 16mm?2 CU in PVC Conduit” at
(D).

(3 marks)
(v) By considering the diversity factors in Table Q3(a), calculate

the total maximum demand for the lightings of the single storey
house.

(7 marks)

12
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2 x 1.5mm2 CU IN PVC Conduit (D)

(C) (A)mcB 8a ——~— 2 x 2,5mm2 CU IN PVC Conduit

ELCB ‘
SPN 40/0.1A O— 1) 3x 38w Highting point

~So— e e

2 x 85W ceiiing fan

6 x 20W fighting point

2% 13A output socket

2 x 13A output socket

1 x afrconditioning unit -

Load Diversity factor
Lightings 66%
Ceiling fan 70%
Air conditioning unit 100%

TABLE Q3(a
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2 3 5 6 8
)
L >
FIGURE 04 L=16m
L1=2m
D=3m
Table Q4: Results obtained from a computer analysis L2=2.06 m

MEMBER NODES AXIAL LOAD (FACTOREDKN)
TENSION | COMPRESSION
BOTTOM CHORD 12 0
2.3 99.53
34 128.47
4-5 128,07
5-6 128,07
6-7 128.47
7-8 99.53
8-9 0
INTERNAL 2-18 102,59
SLOPE MEMBER 3-17 35,55
4-16 05674
5-15 1811
5-13 4811
6-12 0.5674
714 3555
8-10 102,59
VERT|TJCT§LR &'Qbaga §-10 85.32
8-11 4977
7-12 -21.33
6-13 04012
5-14 36.22
4-15 04012
3-16 2133
217 4977
1-18 85.32
TOP CHORD 10-11 1128
112 13191
12-13 133,56
1314 11863
1415 11863
15-16 -133.56
1617 13191
1718 11128
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