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QUESTION 1
1.1 Va =30 km/h; Vg = 20 km/h
147°
AVe =+/3021 207 — 2(20)(30)Cos 147° \
= 48,025 km/h \
e s
Sinf _ Sni47 V' AVg = 48,025 km/h
30 48,025
Sin € = 0,3402 N 34,89° W
8 =19,89° v or W 55,11° N \
(5)

1.2 HC = 700c0s36°= 566,312 m/s

700m/s VC = 700sin36° = 411,45 m/s
36°

1.2.1 u?sin®a

h = —— or v = u? +2gs
max 23 g

0% = (411,45)% -
2(9,8)s
7007 sin®36°

= — W s=8637,3m
2 (9,8)

8637,288 m V

8,637 km
1.2.2 u?sin 2a
L= or vV=u+gt
g 2 1]
700° sin 72
= s VW 0 =411,45-9,8t
= 47 552,826m \ t=41,985s
= 47,553 km s=wt

s = (566,312)(2)(41,985)

S =47553,219 m
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1.3 v = 0m/s
= 88m
a = -9,8 m/s?

v = Uu? + 2as
0% = u?- 2(9,8)(88) W
nu= 41,531 m/s

QUESTION 2
2.1 The rate of change of the angular displacement.

2.2 N; = 1200 r/min = N; =20r/s W, = 2nN; = 125,664 rad/s
N, = 1500 r/min = N, =30 /s W, = 27N, = 188,496 rad/s

t=2sec
2.2.1 Wy = w +at
21(30) = 2m(20) + a2\
a = 301 — 201
a=10Tm

o =31,416 rad/s V

2.2.2 g = (wztw,) t

2
2mi30+ 220
= 2m (50)
= 314,159
= 100w rad
6 = 50 revolutions
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QUESTION 3

3.1

3.2

When an unbalanced force acts upon a body, it is accelerated in the direction
of the force. The magnitude of acceleration is directly proportional to the
applied force and is inversely proportional to the mass of body. Vv

or

The rate of change in the momentum of an object is proportional to, and in the

direction of the applied force. (2)
sin A = %
m = 1200kg
v = 54km/h = 15m/s
0 t=2min=120s
u=0m/s

3.2.1 v =u-+at
15=0+a(120)+
s a=0,125m/s* (2)

3.2.2 Ek = Yomv*
= 14(1200)(15)>
=135000]
= 135k 2

3.2.3 5 = ut + Yat?
=0 + 1£(0,125)(120)% V
=900m <
h =900 sinf
=900 X -
= 36m"
Ep = mgh
= 1200(9,8)(36)V
=423 360]
= 423,360k] ©6)

[12]
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QUESTION 4

4.14 41.1 Moments about A;: CWM = ACWM
(20x 1)+ (15x2,5) +(20x 3,5) = (E x 4) v
E =31,875 kN

Moments about E: CWM =ACWM
(Ax4)=(20x0,5) +(15x1,5) + (20x3)\/

A=23125kN + (4)
412
31,875
SF 11,875

(kN.m) -

0 0

A B C D E
-3,125
VA
-23,125

BMsg = 23,125(2) — 20(2x%2) = 26,25 kN.m
BMc = 23,125(2,5) — 20(1,5) = 27,813 kN.m
BMp = 23,125(3,5) — 20(2,5) — 15(1) = 15,938 kN.m

27,813

2625
\ 15,938

W

(6)
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4.2
A, A, = 100(50) x; = 34(50)
= 5000mm? = 25mm
100
50
A, A, = (mr?) x, =50 — 0,424(20)
= 14(mwx207) = 41,52mm
= 314,159mm’
A XA, X,
5000(25)— 314,159(41,52)
= WA
5314,159
= 21,068mm from ¥Y¥+ (5)
[15]
QUESTION 5
5.1 Tensile stress, compressive stress, shear stress. Y\ (3)
5.2
158 mm
Aluminium
158 mm
F
F = 500kN
o =20 MPa
F
g="=
A
F
A=—
a
_ 500x10°
© 20x 108 W
A=x?
s~ x=0,158m = 158mm
(3)
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— 2500 — .1?(11,2?}: — 00056
599,756 = 56

= 25,061MPa = 99,?56mm2 = 0,0001
=1x10*

STRESS (MPa) STRAIN (x 107
1 25,061 1
2 98,937 4,393
3 173,115 8,143
4 247,594 11,786
5 321,772 16
6 334,804 20,179
7 313,753 40,179

5.3.1 MPa
400 e

5.3.2 E

5.3.3
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200 1
100 o gt

50
0¥
02 4 & 8 10 12 14 16 18 20 22 24 26 28 30.32 3;4 36.3‘8‘“;?,0

=g Mpa

= (247,594 — 0)x10°
(11,786 — 0) x 10
= 210,021 GPa +

%AA = _‘:'1—“1 % 100

o
mig - r:d}

=—3— x 100
)
4

dr—d>
= ”T-'i X 100
_ (11.27)%~(6,50)°

(11,27)°%

= 66,633%

% 100

(5)

1)

(2)
[14]
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6.1 The volume of a given mass of gas is inversely proportional to the pressure
on it if the temperature remains constant.\\

6.2 e Celcius scale is used for general purposes. Freezing point of water is
indicated as 0 °C and the boiling point as 100 °C.
e Kelvin scale used for thermodynamic temperature calculations. Freezing
point of water is indicated as 273 K and the boiling point as 373 K.
Kelvin =°C + 273

6.3

6.3.1

6.3.2

6.3.3

6.4 Ty

Steel

800

400

Al = lo.0.At
= (800)(13 x 10°)(330)
= 3,432 mm

AA = A..B.At
= (800 x 400)(2)(13 x 10°)(330)
= 2745,6 mm?
Ar= A, + AA
= (800 x 400) + 2745,6
= 322745,6 mm?

AV = V,.y.At
= (0,8 x 0,4 x 0,2)(3)(13 x 10°)(330) W
=8,237 x10* m®

¥

PV, PV,

303 T

(600)(12) (900) Eu,a5j W

T2=
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321,938 K

(2)

(2)
At =350 - 20
=330 °C
a=13x10%°C
2
3)
3)
3)
[15]
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QUESTION 7
7.1 The pressure which results when a force of 1 N acts perpendicularly and
evenly on an area of 1 m% W (2)
7.2 The pressure exerted on the surface of a liquid in a closed system is
transmitted with the same intensity through the liquid and in all directions. NNV (3)
7.3 d =100 mm
L =80 mm
h=20m
731  V=Axsl
=% w sl
2
=00 0,08\
=6,283x10*m* ()
7.3.2 m=p.V
=1 000 x 6,283 x 10
=0,628 kg V 2
7.3.3 P = pgh
=1000x9,8x20
=196 kPa
W =PV
= (196 x 10°)(6,283 x 10#) ¥
=123,147J 3)
7.4 7.4.1 VMT=A§§X035
== X s1 X 0,95
= 009" % 0,12 % 0,95 W
=5,73x10"m? (3)
7.4.2 Vact = A X h i
(5)(5,73x 10%) === x h W
[20]

TOTAL: 100
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