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VRAAG 1

1.1

Vi = 32 km/h N

Vi = 32 km/h 4
|
|
{

Vi = 10 km/h .

Vi =10 km/h

R

r 3

Y. Hc = 32c0s135° + 10c0s150°
= 31,288 km/h wesv’

Y.Vc = 325in135° + 10sin150°
= 27,627 km/h noordv’

RZ =Y Hc*+ Y Vc?
= /31,2882 + 27,6272
41,74 km/hv'

= -1/Y¢c
ot Gl
= tan"1(=
31,288

= 41,44°V

)

Snelheid van torpedo in verhouding tot vragskip = 41,74 km/h, W 41,44° Nv'

OF
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c? = a? + b%? — 2abCos0
=322+ 10% — 2(32)(10) x Cos(165)°v

c=41678,256

¢ = 41,74 km/hv’

32S8in165°

41,74
8,282

T 41,74

C = sin™?! (8'282)

41,74
= 11,445°v
= 60 — 11,445° = 48,555°v
Snelheid van torpedo in verhouding tot vragskip = 41,74 km/h, W 41,44° Nv’
N 48,555° W (5)

sinC =

1.2 ©
&

‘DQ
:xv ______ 35,355

\ 4

km/h

200 kmvh

164,645 km/h

Z Hc = 50co0s45°
= 35,355 km/h oosv’
Y. Vec = 50sin45° — 200
= 164,645 km/h suidv’

RZ=3YHc*+ Y Vc?

= /35,355 + 164,645>
= 168,398 km/hv’

— -1/Vc

8 = tan (HC)
_ _1,164,645
= tan (35,355 )

= 77,88°v

Resultante snelheid = 168,398 km/h, O 77,88° Sv
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2= VZ+V2—2V, xV, X cos 45°

v
V. = /502 + 2002 — (2 X 50 x 200cos 45%)v
4

. = 168,398 m/sv’

-

v, Vi
sin75°  sina
__ 50 xsin45°
168,398
= 12,1195°
=90 - 12,1195 = 77,88°v

Resultante snelheid = 168,398 km/h, O 77,88° Sv/

1.3 1.3.1

1.3.2

1.3.3
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Vx =280 cos 30° = 242,487 m/s

Vy =280 sin 30° = 140 m/s

©
%‘5@
YV
Vy
30°

Vx
v=u-gt
0 =140 -9,8t

t = 14,286 sekv

1 2
s=ut+ Egt
= 140(14,286) +§(—9,8)(14,286)2\/
= 999,999 =~ 1 000 mv'

t=2x 14,286 = 28,572 sek
S=wvt

= 242,487 x 28,572v

=6 928,339 m

= 6,928 kmv’

()

(1)

(2)

(2)
[15]
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VRAAG 2

2.1 211 o = 21n
~ 60
—2x Tx By
60
o = 10,996 rad/sv
212 v = wr
= 10,996 x 0,375V
v =4,124 m/sv
21.3 s =vt
=4,124 x 15 x 60v
s=3711,6 mv
(3 x2) (6)
2.2 2.21 T=FXxXR
= 500 x 0,45v
=225 N.mv (2)
222 o
180
6 = 0,785 radv
W =T8
=225x 0,785V
W = 176,625 Jv (4)
[12]
VRAAG 3
3.1 Dit is die energie wat'n liggaam het as gevolg van die relatiewe posisie daarvan

in verhouding tot 'n verwysingsvlak en swaartekrag.
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(2)
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3.2 m=600kg,u=0m/s, Fr=1050N,s=65m

F. =1050N

/

mgsin 33°

W =mg

F=ma

mg sin 33° - 1050 =600 x a

600 x 9,8 sin 33° - 1 050 = 600 x av’
2 152,478 =600 % a

a = 3,588 m/s?v’

#li=n? 4 2a%

v =+u? + 2as
v = 21,597 m/sv (3)
3.3 Nr
UR
mgsin 6
mgcoso
v \
W=mg

=tanf = pu

tan@ = 0,25

6 = 14,036°v
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Xm
4,036"1
g = tan 14,036°
x =9 X tan 14,036°
x=225mv (3)
3.4 34.1 m=48kg, h=17m

E, = mgh

=48x98x%x17v

E, =7996,8Jv

E, = 7,997 kJ (2)

3.4.2 Wins in E; = verlies in E,
E, =17996,8Jv (1)

343 -mv? =79968Y
~21~>< 48 x 1v? = 7996,8v

= /333,2
v = 18,254 m/sv’ (3)
[14]
VRAAG 4
4.1 Die som van kloksgewyse momente om enige punt is gelyk aan die som van
antikloksgewyse momente om dieselfde punt. (2)
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4.2 4.2.1

8 kN
5 kN/m 3 KN/m
) v [
F 3m Al 2m e 1M, 3m 1
A B Cc D
E
32 kNv
17 KNV’
9 kNv
0 0
Ra=(5x3)+8+ (3 x3)=32kN (3)

422 BMa=-(3x3x7,5)—(8x5)—(5x3x1,5)=-130 kNmv’
BMs = - (3 x 3 x 4,5) - (8 x 2) = -56,5 kNmv’
BMc = - (3 x 3 x 2,5) = - 22,5 kNmv'
BMp =- (3 x 3 x 1,5) = - 13,5 kNmv'

-22,5 kNm¥

-56 kNmv’

-130 kNm /Y
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4.3 A, =200 x 220
=44 000

%, =22 =100 mmv
2

A, = 250 x 400
= 100 000 mm?

_ 250
X, = 200 +T
=325 mmv

A; =300 %90
= 27 000 mm?

- 300
X3 = 200+250+T

= 600 mmv’

g AKXy + AsXs
e
Ar
_ 44 000 ¥ 100 + 100000 % 325+ 27 000 x 600

171 000
= 310,526 mmv’ (4)

[15]

VRAAG 5

5.1 F
MA = —
E

F=MAXE
=15 x 300
F =4500Nv

Aangesien die druk dieselfde is in albei silinders:

W=Fx10Xxn
= 4500 x 10 X 0,91V
W = 40950 N
W = 40,95 kNv’ (3)
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52 521 Q. = 1N OF V= % x L x N X % glip
= 0 XD 0,0651 = X% 5 0,3 x 2 x 9 glipv’
4 >§ 60 2 4 60
:EXO,S >;(:36>|;SD><1[) ¥ %ghp=0,921%‘/
Q; = 70,686 l/sv’ Werklike % glip = 100 - 92,1v
=7,9%v
- X 100
%ghp - (Qt Qa)
Q:
__ (70,686 — 65,1) X 100 ,
- 70,686
% glip = 7,903%v (4)
h22 P = pgQ.h
= 9,8 X 70,686 X 15v
P =10390,842 W
P = 10,391 kWv (2)
5.3 o md?h
Sy )
— 1T><D,94 ><101/
V = 64,253 m3v
m = pV
= 1000 x 64,253V
m = 64 253 kg
m = 64,253 tv
» = mgh
= 64 253 X 9,8 x 101V
E, = 635976194 J
E, = 63,598 MJv (6)
[15]
VRAAG 6
6.1 6.1.1 Vir skuiwing van klinknael:
A=12x22
= 264 mm*v
B F
772
_ 25000
264 x 107¢
= 94,697 MPav’ (2)
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6.1.2 s

94,697 x 10°

195 x 10°
£=0,486 x 1073v

_ AL

=L

AL =14 Xe

= 1,8x 0,486 x 1073
AL = 0,000874 mv’

€

L =Lo +AL
= 1,8 + 0,000486
Ly = 1,800 mv’ (3)

6.2 6.2.1 n(D? — d?)
Ay=———~7
4
(507 — 257)

4
A, =1472,622 mm?

T 1472622 x 10-6
Ormors = 37,348 MPav’ (2)

622 _mD’
27 4
m X 507

4
A; = 1963,495 mm?

F

Omin =
A,
_ 55
T 1963,495 x 106

Opmin = 28,011 MPav’ (2)
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6.2.3 By deel 1.

Omaks
EF =
&
Omaks
&=
37,348
T 200 % 10?

g =0,18674 x 1073v
By deel 2.

Omin
)
_ Omin
&y = £
28,011

= 200 x 103
g, = 0,140055 x 1073v

E =

Er = &+ &
= 0,18674 x 1073 4+ 0,140055 x 1073

er = 0,326795 x 1073V (5)
[14]
VRAAG 7
Fa n |sotermiese proses is 'n termodinamiese proses waarin die temperatuur van
die stelsel deurlopend konstant bly. (2)

7.2 7.9 V, = 55 x 45 X 35V
V, = 86 625 mm3v’

AV = yV,AT
=3x9x107°x 86625 x (88 — 25)v
AV = 147,349 mm3 (4)

7.2.2 V="V,+AV
= 86 625 + 147,349v
V = 86772,349 mm3*v (2)

7.3 T, =270K,T, = 340 K,V, = V, + 0,29

i

T, T,

Vi _h+029

270 340

340V, = 270V, + 78,3v

70V, = 78,3
Vv, = 1,119 m*
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7.4 7.4.1 B tot C is die isochoriese proses. (1)

42 =%(30)(100) + (30)(100)v'V

W = 1500 + 3 000

W = 4500 kJ

W =4,5MJv (3)
[15]

TOTAAL: 100
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