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QUESTION 1: GENERAL
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1.1.1 Resultant velocity: a single velocity that represents two or more
velocities acting on a point, and has the same effect as these
velocities.

1.1.2 Shear force: the sum of all forces to the left or right of a section on
a beam.

(2 x1)

Newton's second law of motion: the rate of momentum is directly proportional
and is in the same direction as the applied force.

1.3.1 This is at the moment the spring is elastic.
OR
This is the moment the spring returns to its original shape or size
when the external force is removed.

1.3.2 Elastic limit: this is the point where the spring will not go back to its
original shape or size when the external force is removed before
permanent deformation.

South 45 degrees east OR S45° E.

1.51 The amount liquid slipped from press.

1.5.2 The higher the pressure the higher the depth of the volume.
(2x1)

Functional hydraulics: to accumulate hydraulic energy and expend it
intermittently.

Charles' gas law: at a constant pressure the volume of gas is directly
proportional to the temperature.v’

n_r,
I T,
Velocity-temperature

273 0 N T (K)
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QUESTION 2: KINEMATICS

2.1 V. =300Km/h
V., =100Km/h E20°N V,
R =9 N35°w
2.1 2.1.1
212 B=35+70°
=105°
SinC _ SinB
c b
C —gin” (cSmB)
_ Sin,I(IOOSmIOS)
300
~18.782°

A=180° —(105° +18.782°)

~56.218°

a=+b*+c* —2bccos A

= /(300)> +(100)* — 2(300)(100)Cos105

=339.896km/h v

~ R =339.896km/h N35'W v

21.3 The direction of flight

B =90° —(25° +18.782°%)
=36.218°

Direction of flight = W 36.218°N” OR N 53.7820N"
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V,=220km/h E
V, =220km/h W30° N

B =60° +90°
=150°

B = \/dz +c¢* —2acCosB
= \/(220)2 +(220)* —2(220)(220)Cos150 v/
=425.007km/hv

SinC _ SinB
c b
C—sin” (cSan

)

. _1,2208in150
=sin~ (———
425.007
=15° v
0
oVp =425.007km/h WI15"N (4)

)V

S, =210m
V =730km/h
t=3s

S, =tV.Sin0v
S

Sin@ = —-
tV.

S,i
6 =sin”' (-
(l‘.V)

210

0 =sin" (————
3(202.778)

)\/

=20.194" v (3)
[13]
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QUESTION 3: ANGULAR MOTION

3.1 B
3.2 C
3.3 B
3.4 D
(4 x2) [8]
QUESTION 4: DYNAMICS
4.1 4.1.1 m = 780kg
slope =7%
S =25m
7
0 =tan" (—
an (100)
= 4.004°\
E, =mgh
= 780kg(9.8m / $2)25Sin(4.004)
=13343.771J
Ek(bottom) = Ep(top) \/
=13343.771J
- /4(13343.771) \/
789
=8.225m/s v (3)
4.1.2 2
V =u +2aS$
g 0% —(8.225m/s)* v
2(35)
=—-0.966m/s*v 2)
4.1.3 E.=0m/sY (1)
Copyright reserved Please turn over
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m =1.8fon
plane = horizontal

S =35m
f, =110N/ton

U=20m/s
V=0m/sv

2
V =u +2aS
2 2
a:O —(20m/s) v
2(35)

=—-5714m/s*v

fbrake
o =~(f + fV
fopp = 1800kg(=5.714m/s%)

~ 10285.714N
f,, =1.8ton(110N / ton)
~ 198NV
S5 :_fapp - 1)
= —(~10285.714N) — 198N V
—10087.714N v

QUESTION 5: STATICS

5.1 5.11

Copyright reserved

spring = (20Kg)(98m/s*)

7 B (20Kg)(98m /s*)
spring 10m

=19,6N/m

A=A

Y F,.S(ac)=> F, (c)

B(13m) = 196N (5m) + 300N (12m) + 150N (15M)

6830 Nm

3m

B=

=525385N v

A=B
D F .S(ac)=) F, (c)

196 N(8 m) + 300 N(1 m) =150 N(2 m)+A(13 m)

1568 Nm

13m

A= =120.615N v
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300 N 150 N
T owe ]| |
! i C D E
10 m! 2m 2m
X < —>
A 120615N B 525.385N
| ! 15m |
Calculate:
i 159 N_
120.615 N
+ ! +
0 ' 0
75385 NV | -
375.385 NV 2)
BMa_.(120.615N).(0 m) =
BMc_(120.615N).(10 m)-(196N).(5m) =226.15 Nmv’
BMb_.(120.615N).(12 m)-(196N).(7m) =75.38 Nm+v’
BMa_.(120.615N).(13 m)-(196N).(8m)-300 N(1 m) =-300.005Nmv
BMe_.(120.615N).(15 m)-(196N). (10m)-
(300 N).(3 m)-(130 N).(0 m) =
> f.=0
120.615N = (19.6N / m).x = 0
 —120.615N
“19.6N /m
—6.154m v

BMr_.(120.615 N).(6.154 m)-
(19.6 N).(6.154 m)(0,5)(2,333 m)
=371.122 Nmv’ (9)
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514
0
o—
7
300 Nm
Shape V (mm?3) G (mm) VG(mm?*)
Cylinder A H
aD* G==
V,="H 2 39269.908(10)
N _20 = 392699.08Y
_ 750 20 2
4 =10V
= 39269.908V
Cylinder B 77 h 56548.668(60)
Vg ==3h G=H+2 |- 3392020086V
= 730° 80 =20+ 80
4 2
= 56548.668Y = 60V
ZV. =39269.908 + 56548.668 Z ZV.G =392699.08 + 3392920
v.G
y =
= 95818.576\ SV | =3785619.146V
= 39.508 mm
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QUESTION 6: HYDRAULICS

6.1 6.1.1

6.1.2
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d=90 mm

Sl =480 mm
MA =18

n =285%

f, »m=42Mg 171 =96%
f, 100

2
&:D—Z and MA=—.—
fp d Jio m

W,=42x10"kg(9.8m/s*)
=41160N vV

d*w.
fo=—3
D
0.09m)*41160N
f,,=( ) 2 v
(0.18m)
=10290N vV

f, 100
fi="r
MA n
:10290N_@‘/
18 96
=595.486N v

n,m=42Mg SL =520 mm 1 =96%
- n.D’S,.
¢ 4
B 7(0.180m)* (0.520m)
4

=0.0132324m’ v’

Vs = Va‘@

n
=0.0132324m* 100
96

=0.01378374m’

2
zd7skn _ o 01378374m’

n=4513~45v
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6.2 6.2.1 N =120 r/min
d =150 mm
Si=250 mm
C=2

V. (Actual volume in I/s), S, =300mm

Vo .d?sln.C. E

’ 4 60

_ 72.(0,150m)*.0,25m.1.(2) 1207/ min
B 4 " 60

v

=0,0176715m’ /s v

=y
100
100

=0,0176715m> /| s.— v
100

=0,0176715m> / (10001 / m*)
=17,6711/s v (4)

6.2.2 _
Slip% = - ” Ys 100

N

_17.6711/5s-16.7891/ s
17.671/s

100 v

=5.037% YV
~ 5% (2)
[14]
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QUESTION 7: HYDRAULICS

7.1 Dext : dint
3:1
F =620kN
Al =0.771mm
E =209GPa
[ =3m
Al =0.77T1mm

D, =?

ext

d., ="?

int
A
[
_ 0.7771mm

3000mm

€

=0.000257 v

=2
&

o0=FE¢

=209x10’ Pa.(0.000257)

=53713000Pa v

5=
a

) F
Sa=—

o
_ 620000N

53713000Pa

=0.0115428m> v

a= %(Dzext _dzint)

=%((3d)2im —d%a) Y

=T 8d%m
4

= 6.283185d it

~ \/0.01 15427m>
6.2831853'N

int
=0.04286m v or (42.861 mm) ©6)
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D,,=0.128583m v or (128.583 mm)
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F =38kN
a =8000mm”*
[=3m
Al =0.51mm
800mm* (1m*)
= VR
1x10° mm?

a=0.008m"v

s=F

a

_ 38000N
0.008m*

=4750000Pa v

strain
Al
E=—
/
_0.51mm

=" v
4000mm

=1275x107*v
E

g-2
g

_ 4750000Pa ,
1.275%107*

=3.7255x10"Pq
=37.255x GPa v
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QUESTION 8: HEAT

8.1

8.2

V=0.7Tm’
y=17x10"7/K
AT =233K
AV =V .y AT

AV =0.77m*.17x107 / K.(233K)

=0.00304997m’ v

AV =V,-V,.

V,=AV +V..

=0.00304997m> +0.77m’

=0.773m’ v (3)

8.21 A

V,=2m’ my = 6kg

t,=25C V=7

P, =580kPa t,=35"C
R=287J/kg.K P, =580kPa

t,, =20°C

eqil

T,=298K v T, =293K T, =308K v

equi

V,=?
PV, =myRT,
myRT,
PB
_ 6kg(287J/kg.K).(308K) L,
580000Pa

Vy, =

=0.914m’ (3)
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PV . =m .RT

equi’ equi equi equi

Vequi = VA + VB

=2m’ +0.914m*
=2914m* v

PV,=m,RT,

_ PAVA

=T

_580000Pa(2m’)
(287J / kg.K).(298K)

m,

v

=13.563 kg v
m, RT, .
equi 2914
P, .. =391.395kPa v "
[10]
TOTAL: 100

Copyright reserved

Downloaded from www.mycourses.co.za


https://www.mycourses.co.za/

	ENGINEERING SCIENCE N4
	30 JULY 2018
	MARKING GUIDELINE

