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VRAAG 1: ALGEMEEN
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1.1.1 Hoekverplasing: die hoek wat gedurende rotasie gevorm word en
wat in straalhoeke gemeet word.

1.1.2 Elastisiteit: die eienskap wat 'n voorwerp in staat stel om sy
oorspronklike vorm of grootte te herwin wanneer die krag wat
spanning meebring verwyder word. (2x1)

e Vloeistowwe het’'n defnitiewe vorm.

e Vloeistowwe neem die vorm van die houer aan.

e \Water en hidrouliese viloeistowwe kan gebruik word om werk te verrig.

e Water en hidrouliese viloeistowwe kan herhaaldelik gebruik word.

(Enige 2 x 1)

e Massa-gelaaide akkumulator
e Veer-gelaaide akkumulator
e Lug- of gas-akkumulator

Boyle se wet: As die temperatuur konstant bly, is die
saamdrukking/kompressie in 'n gas omgekeerd eweredig aan die volume
daarvan.v’

BV, =PV,N OF PV=K

Volumekompressie/volumesaamdrukking

A

v (m?) [

1.5.1 Pascal se wet: In 'n geslote stelsel sal die druk wat toegepas word
in alle rigtings dieselfde / ewe groot weesv'.

1.5.2 Newton se tweede wet van beweging: Die tempov” van beweging
is direk eweredig aan en in dieselfde rigting as die toegepaste
kragv'.

Die hidrouliese pers behou 95% van die vloeistof in die ramv’.
OF
5% vloeistof vloei uit die hidrouliese persv'.

Fzm.a‘/
RV, _PV,
I, T,
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V, =330Km/h y35°W
V,=90Km/h gq2° N

2

R.=?

v

A=42" 455"
=97°y

a=+b% +¢* —2bccos B

ALTERNATIVE

A
£

A\

i

H %
i >

i

!

i rMmeg‘f,:a»gw?wW

—

;

\r

Horizontal velocity components

e 90cos42= 66,883Km/h E
e 330co0s55=189,280Km/h W

= 352,476Km/h\f
SinC _ SinA
& a

o Sin,l(cSmA
a

)

. _1,908in97
=8I —————)
352,476

. 0
=14,681 N}

B=35"-14,681° =20319° 4
N
R, =352476Km/h N20319W

a =490 +330° —2(90)(350) cos97°

(5)

> Vitonzoma = 66.883Km [ h—189Km / h
=-122397Km/h
=122,397Km/ b \yoey

OFr

Vertical velocity components

e 90sin42= 60,222Km/h N

e 330sin55=270,320Km/h N

> Vitonzonar = 2710320Km/ h+60,222Km/ h
=330,542Km/ h \oryn

©_122397Km/h
A TR B
330,542Km/h“\“‘»~.\
~_B
pe, 0 SRS
C
b=Aa® +c?

b =+/(330.542Km / h)* + (122,397 Km / h)?
=352.476Km/h
122,397Km/ h

=
an B =(30502Km/ %

=20.319" 4y (5,
R =35247&Km' h N20319°W
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2.2 V. =200 km/h W44°N
V, =200 km/h E
=2

B =46° +90°
~136°y
b=+a®+c* —2accos B

b= \/2002 +200% —2(200)(200) cos136°

b=370,874 km/h
SinA B SinB

a b
4 —sin” (aSlnB

)

4 =sin™! (200Sm136)
370,874

=22%4

B=44-22° =22
Vp =370874 km/h E22°S
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u? 2 u?

—sin’ @ ==—sin26

2g 3¢
lsin2 0 zgsinZH

2 3

sin’ @ B 2
sin 26 3

sin’ @ i
sin260 3
sin’ @ i
2sinfcosf 3 v

sinf 8
cosf 34
tan @ = 8
3
8
0 =tan" (=
an (3)
0 = 69,444° (5)
[15]
VRAAG 3: HOEKBEWEGING
3.1 3.1.1 D (2)
3.1.2 D (2)
3.2 3.2.1 D (2)
3.2.2 C (2)
3.2.3 A (1)
[9]
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VRAAG 4: DYNAMIKA

41 m =1 ton
Ex1=4,8 kJ
Ex=9,3kJ
vlak = horisontaal
s=200m
4.1.1 Versnelling (horisontale pad)
~[2(4900 J)
- \/ 1000 kg
=3,130m/s [
~[2(9300.)
1\ 1000 kg
=4,313m/s [
(v2)2 = (vl)2 +2.a.8
_ -’
~2(200)
_(4,313)* —(3,130)°
- 2(200)
= 0,022 m/s?y

41.2 Ek, S=140m
Velocity after 140 m

V2=U2 + 2as v
V= V?+2as

= J(3.130)* + 2(0,022)140

= 3,004 m/s Y
S Ek = l.mv2
2
= %.1 000.(3,9946)’
=7978,415J
—7.978 kJ v
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4.2 m = 880 kg
u=30m/s
v=0
s=50m
fu=295 N
vlak: horisontaal

421 Spoedvermindering

g= () - (w)?
2.(S)
_ (0)* - (30)* v
2.(50)
=-9 m/s?v’ (2)

422 Remkrag

fa—(fsf)Y
fe=faf)
=—-m.a—295N v
T

—880 kg (<9 m/s*)—295 N

=7920 N-295 N [

=T7625 Nv (4)
[11]
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VRAAG 5: STATIKA

5.1 5.1.1 spring = (20 Kg)(98 m/s?)

o (20 Kg)(98 m/s*)
spring 10 m

=19,6 N/m

A=A

D F .S(ac)=Y_F, (c)

B(13 m) =196 N(5 m)+300 N(12 m) +150 N(15 m)
6830 N

13m

B=

=525385N+

A=B
Y F .S(ac)=YF, (c)

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

1368 Nm _ 10615 N
13m (2)

A=
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51.2 300 N 150 N
BT | |
! Fo C D E
< ! e N «—»
10 m 2 m | 2m
A 120,615 N B 525,385 N
4' 15 m >
Calculate:
159 N v
120,615 N
E
+ +
0 0
75385 NV -
375,385 NV
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51.3  BMa-(120,615 N).(om) =0
BMc_.(120,615 N).(10 m)-(196 N).(5 m) = 226,15 Nm v

BMb-(120,615 N).(12 m)-(196 N).(7 m) = 75,38 Nm v/
BMs-(120,615 N).(13 m)-(196 N).(8 m) — 300 N(1 m) =-300,005
Nmv’

BMe_(120,615 N).(15 m)-(196 N).(10 m)- (300 N).(3 m)-(130 N).(0 m)
=0

2./ =0
120,615 N — (19,6 N/m).x =0
‘e -120,615 N
—19,6 N/m
=6,154mv

BMF—(120.615 N).(6.154 m) — (19,6 N).(6,154 m)(0,5)(2,333 m)
= 371,122 Nm v’ (5)

r

514 371,122 Nm

(2)
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5.2 Vorm V (mm3) G (mm) VG (mm*)
Silinder _H
A aD? Bl ?
Vi= 2 H 20 39269,908(10)
250° ) =392699,08V
= 20
4 :10[
=39269,908V
Silinder d? h | 56548.668(60)
B o=yt 2 | =3392920.066Y
— 730’ 80 =20 +8—O
4
=56548.668" =607
> v.=39269.908 + 56548.668 > v.G =392699.08 +3392920.066
G
=95818,5767 = %"V =3785619,146
=39.508
mmv’
4)
[15]
VRAAG 6: HIDROULIKA
6.1 D =120 mm D =220 mm
=0,12m =0,22m
Sl =380 mm
n =280
m = 2,1 tons
n =94,6%
6.1.1 MA , f, =311.4N
2
W D' g de 100
fp d fh 77
W, =21x10°kg (9.8 m/s*)
=20580 N v
d*w,
fp = DZR
0,12 m)*20580--- N
f = ( ) : v
(0.22 m)
=6122.975N v
(5)
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ya= Lo 100
fh n
_ 6122975 N 100
31IL4AN 94,6
=20,785v
6.1.2 SL,
a = VSL
10
_md’sln .
4 100
_ 70,120 m)*.0380 m.(80) 94,6 ,
4 100
=0,496 m> v’
6.2 C=3
d =280 mm
Si= 390 mm
N = 333,33 r/min
Slip =4,8%
Va

&m%zn;nim

v .d?slnC.

s

.N.60

_ 7028 m)*.(0.39 m).3.333.33. 60
4. " h
=1440.8456 m*/h v

V-V
= Slip.% =—*—"< 100
v,
3 —_—
4. 1440.8456 m 3Va 100v
1440.8456 m
0.048(1440.8456 m* ) = 1440.8456 m* —V,

V,=1372kl/hv

Alternatief
n =100 — Slip%
=952%

v, =V,
100

Vo 7r.d2sl.n.C..

g N.60
4
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_ 7(0.28m)* (0.39m).3.333.33. 60
4. " h
=1440.8456 m* /h v

SV, = 1440.8456.(10001).% 7

V. =1372kl/hv

6.3 D =444 mm
=0,444 m
P =1200 000 Pa

6.3.1 Arbeid verrig

2
V=7r.d 3

2
_n044m? o
4
=11083,539 m*
W =PV

=1200 Pa.(11083,539 m’) Vv

=13300606.8.J
=13.301 MJ v

6.3.2 P,t=12 uur

p
t

_ 13300606/,
12(3600 s)

=307.884 W v
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VRAAG 7: SPANNING, VERVORMING EN YOUNG SE MODULUS VAN ELASTISITEIT

7.1 F =300 kN
S =120 mm
[=0,95m
E =110 GPa

711
S=—

a
_ 300000 N

(0,12 m)?

=20833333.33Pa v

=20,833 MPa

71.2 Al

tot

T 2
a—z(d )

_FlI

tot E
300000N.(0,95 m)

T (0,12 m).(112x10° Pa)
=1,799x107*m

Al

Kopiereg voorbehou

Downloaded from www.mycourses.co.za

(2)

Blaai om asseblief


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

NASIENRIGLYN -15-

INGENIEURSWETENSKAP N4

d=244 mm
E =209 GPa
lbo=31m
m = 0,88 ton
Al
F=mg
=880 kg.(9,8 m/sz)
=8624 N
o o
= — & =—
& E
s=E
a
_ 8624 N v
7.(0.0244 m)2
4

=18443324,77Pa v

_ 18443324.77TN v

209x10°Pa

=8.824x107°V
Al

T

Al =gl
=8,824x107.(31 m)

&

=0274x10° mv
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VRAAG 8: HITTE
8.1 vV =0,77 m’
y=17x10"/K

AT =233K
AV =V, yAT

AV =0,77m’.17x107 / K.(233K)

=0.00304997 m> v
AV =V, -V,
V,=AV +V,.
=0,00304997 m> + 0,77 m’
=0,773 m’ v
8.2 A
V,=2m’ my =6 kg
t,=25°C V="
P, =580kPa t,=35C
R=287J/kg.K P, =580kPa
s =20 °C
a a
8.2.1 — _ _
T,=298K /T, =293KT,=308K |
V=1
PV, =m,RT,
Vo myRT,
B PB
_ 6kg(287 J/kg.K).(308 K) .
580000 Pa
~ 0914 m> v
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8.2.2 P =9
PV . =m RT

equi’ equi equi equi

e

equi

=V, +V;

= 2w +0914 m’

=2914m’y

PV, =m,RT,
_ PAVA
RT

A

_ 580000Pa(2 m*)
(287 J/kg K).(298 K)

m,

v

=13,563 kg v/
P o Moy RT i _13,563(287).(293 K)

o Vi 2914
P, =391395kPav @
[10]

TOTAAL.: 100
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