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NOTE:

e If a candidate answers a question TWICE, only mark the FIRST attempt.

e Consistent Accuracy marking must be applied where indicated.

e Questions where Tolerance Range will be applied: Q4.3; Q7.3.3; Q10.4 and Q11.2.2

LET WEL.:

¢ Indien 'n kandidaat 'n vraag TWEE keer beantwoord, sien slegs die EERSTE poging na.
e Volgehoue akkuraatheid-nasien moet toegepas word soos aangedui.

e Vrae waar Tolaransie wydte toegepas word: V4.3; V7.3.3; V10.4 and V11.2.2

QUESTION/VRAAG 1

Y 4
L(d: 4)
>K(2 :2)
G ‘
X
P
M(-10;-4)
1.1 m=1 v'gradient/gradiént A
1)
121 |[tanf=m=1 v SF CA
o B =45° v'value of angle/waarde van hoek
AO: full marks/ volpunte CA
)
122 |y =x+6 OR/OF y-x=6 v SF A
4 =d+6 OR/OF 4-d=6
d =2 v'value of/ waarde van d CA
OR/OF OR/OF
A-(-4) 4 v SF CA
d -(-10)
8=d+10
v'value of/ waarde van d CA
=—2 AO: full marks/ volpunte
)
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Technical Mathematics/P2/Tegniese Wiskunde/V2 3 DBE/2023
SC/NSC/SS/NSS — Marking Guidelines/Nasienriglyne
123 P Xk + Xm , yk + ym
2 2
P(2+ (-10), 2+ (—4)j
2 2 v’ x-value/waarde A
P(-4;-1) v y-value /waarde A
AO: full marks/ volpunte
(2)
131 | m=1 v'gradient/gradiént CA
From/ vanuit 1.1 1)

132 | y=1x+¢

2=1(2)+¢ v/ substitution/ vervanging ~ CA
c=0 m from/van 1.3.1 and/en K(2; 2)
Y= X v'equation/ vergelyking CA
OR/OF OR/OF
Y-y =mx-x) v substitution/ vervanging CA
y-2=1(x-2) m from/van 1.3.1 and/en K(2; 2)
y—-2=x-2 v'equation/ vergelyking CA
y=X AO: full marks/ volpunte
)
[10]
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QUESTION/VRAAG 2
VA
EH e
F-I
2.1.1 X2+ y? =r? v F A
2 2_ 2
(6)°+(-8)=r v subsitution/ vervanging A
x*+y? =100
f— —_ 2 - -
OR/OF 'y =++100—xX v'equation/ vergelyking CA
OR/OF x = w_ufloO— y’ AO: full marks/ volpunte
3)
8 4 v'SF A
2.1.2 Mog = —= =——
oG 6 3
v Mog CA
mtan = § / mtan CA
4
y=mX+C OR/OF y-y, =m(x - x,)
3 3
-8= 2(6)“3 y—(-8)= Z(X - 6) v'substitution/vervanging ~ CA
__2
2
Ly=3y_ 2
YT v'equation/vergelyking CA
OR/OF
OR/OF
Yy XX =r1?
A% 1 VE A

y(~8) + x(6) =100

—8y+ 6x =100 v'substitution/verv (6;—8) A
-3 25 v/substitution/verv r? CA
SYE TS v'S CA
v'equation/vergelyking CA

(5)
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DBE/2023

2.2 E(-10;0) v'coordinates/ kodrdinate
CA
1)
2.3 y 3 X = =
' 4 2
3 25
y=z(—10)—7 v'substitution /Vervang CA
=-20
EE = 20 units v'length/ lengte EF CA
2 2
EG= \/(Xz _X1) +(yz - yl)
. > v SF CA
) \/(_10_6) +(O_(_8)) vlength/ lengte EG CA
_ ength/ lengte
=+/320 OR/OF 85 ~17,89 units/eenhede v conclusion/gevolgtr CA
~.EF # EG (%)
2.4
Vi
35
v'both x-
intercepts/
beide x-afsnitte
v'both y-
intercepts
beide y-afsnitte
A
-35 _
velliptical
shape/eliptiese
vorm CA
)
[17]
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QUESTION/VRAAG 3

3.1.1| sinB
=sin59°
~ 0,86 NPR v ~0,86 A
1)
3.1.2 | secA +cosB
— sec 66° + cos 59° v/ substitution/ vervanging A
= + €0s59°
C0S 66° NPR v 297 CA
~ 2,97 AO: full marks/volpunte  (2)
32 | ri=x*+y?
r’=(3)%+(-2)° v r value/ waarde van A
r=13
Ay
a v diagram A
g\ 3 > diagram can be implied by the use
= X _ . .
_9 of y=-2 /diagram kan deur die
13 gebruik van y = =2 geimpliseer
word.
4cota + sin’®
“ “ ) v’ cot ratio/verhouding CA
B 4(_ §] (o2 v sin ratio/ verhouding CA
2 13
74 o
T v' simplification/ vereenv.  CA
()
3.3 cosec X = — 3,054
_L =-3,054 v A
sin x
sin x = — _1 OR/OF sinx ~0,327... v’sinx the subject/ onderwerp A
3,054
Reflverw.. / ~19,11° v reference angle/ verw.hk CA
X ~ 180° + 19,11° or/of x ~360° —19,11 vx- values in 3rd quadr/
- X ~199,11° orfof x =~ 340,89° waarde in die 3de kwadr. CA
v'x- values in 4th quadr/
NPR waarde in die 4de kwadr. CA
Accept negetive ref. angle/

aanvaar negatiewe verw.hk

()

[13]
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QUESTION/VRAAG 4
4.1 cos B v/ cos B A
)
421 | sin?p v'sin?P A
)
. v A
n 1 +./sec’f -1
422 | P ooiop 1 opiop IS4 (1)
cos cot S 1
43 | 2sin(z + B)-cos(2z —B)-tan(180° — B) + cos(180° — B)— >
sec(180° + B)
= (— 2sinB)-cosB-(-tanB) + (—cosB)- CsecB) v —2sin B A
SinB v —tan B A
= 2sinB-cosB- + cos B-2cos B v —cos B A
cosB v —secB A
= 2sin * B + 2cos ’B v 1 cosB A
= 2(sin > B + cos * B)
=2(1) v 2 CA
—9 (6)
HJ
4.4 cosé + sin“6-secd _tang
cosect
a2
LHS/ LK = coséd + sin“ d-sech
cosect
1 vt A
) cosé + sin 9-@ 030
1 vt A
sind sind
_cos’@+sin®0 1 , .
030 " sing v'S cos“0 +sin“d CA
_ 1 8 sing 11 A
cosé 1 V'S CA
= tan 8 = RHS/RK
(5)
[14]
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QUESTION/VRAAG 5

8

DBE/2023

5.1 Ly |
| f:
2 02y v shape/vorm A
L | v intercept/afsnit
| A
Ny : 1350-."1"- (130 y v' turning point/
| 1355 D | draaipunt A
| g_
i . v’ shape/vorm A
0 45° %0°] e 180° g v intercepts/
: afsnitte A
| v’ asymptote/
1 \--._(\45°; -1) | asimptoot A
|
|
| (6)
_ 2. I
\_\\I l
'
521 | ye[l;2] v" end points/eindpunte CA
OR/OE v’ notation/notasie CA
1<y<?2 (2)
OR/OF
y>1 and/en y<?2
522 | 180° v period/ periode A
1)
5.2.3 | h(x) =tanx v’ equation/vergelyking A
1)
5.3 =sin0°+1—(—tan0°) v Substitution / vervang A
=1-0
v 1 CA
=1 AO: full marks/ volpunte
(2)
[12]
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QUESTION/VRAAG 6

DBE/2023

6.1 QR?* =QS? + SR * — 2QS-SR cos Q§R v’ 2QS-SR cos QéR A
OR/OF 1)
iNAQRS: s*> =r? +q° — 2r'qcos§
QR? =QS* + SR* — 2QS-SRcos S
6.2 | QR? = (23)° + (14)? — 2(23)(14)cos 86° v’ SF A
~680,0768309 v value of/ waarde van
QR ~ 26,08m QR CA
NPR (2
6.3 | Area of/Oppervlakte van AQRS = 1 QSxSR sin§ v'QSxSR OR/OF rxq
_ L C . OR/OF 23x14 A
OR/OF Zrgsin S OR/OF =(23)(14)sin S
2 2 (1)
6.4 | Areaof/opperviakie van AQRS = l(23)(14)sin 86° v SF A
2 ) v’ area value/
~160,61m oppervlakte waarde CA
NPR ()
65 | tan59° =2 or/OF L~ PQ orioE ©
QR p v QR P A
1)
PQ PQ 26,08
. tan59° ~ = N
06 | tan 26,08 OR/OF sin59° sin31° v’ substitution/ A
N o N vervanging
PQ ~ 26,08tan59° ~43,40m PQ ~ 43,40 v" value of/ waarde van
PQ CA
NPR  (2)
[]
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QUESTION/VRAAG 7

7.1 Bisects/ halveer v'ST
A
1)
7.2
A
B
D
7.2.1 AO=7cm v ST A
1)
line from centre to midpt of chord
7.2.2 OC 1L BD . . v RE A
Iyn vanuit midpt na midpt van koord
BC=55cm v' ST A
OC? =BO*-BC?  (Pythagoras)
=7%-55 v ST CA
OC=yI875 v' ST length of/lengte van
~ 4,33 cm ocC CA
OR/OF
OR/OF
ah? —4dh+x*= 0 VF A
4h?—4(14)h+(12)°=0 v SF A
2 —
4h” -56h+121=0 v’ Standard form/
h —(—56)1\/(56)2 _4(4)(120) Standaard vorm CA
) 2(4)
h~11,33 or/of h=2,67 v’ ST length of/lengte van
-.OC~7-2,67 ~4,33cm oC CA
OR/OF OR/OF
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line from centre to midpt of chord
OoCc.1BD L. .
lyn vanuit midpt na midpt koord v RE A
BC=55cm
A 55 v ST A
In AOBC, cosOBC =—
v cos definition/ def CA
OBC~38,21°
tan 38,21° = O—CS: OR/OF sin38,21°= %
OC ~ 4,’33 cm OC ~ 4,33cm
v ST length of/lengte van
oC
(4)
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7.3
B /_\ D
F
C |
A
7.3.1 O1=4x%x27°=108° v ST A
1)
239 6 540 Zatcentre =2x Zatcircm L,
- o midpts £ = 2x omtreks./ v g:; 2A
(2)
733 Co =54°-27° = 27°(ext Lof A/buite ZvanA) v ST CA
..DC=DF (sidesopp=<s/ sye teenoor = Ze) v RE A
v RE A
OR/OF OR/OF
D, =180°—54° = 126°( Zonstr line/op reguitlyn)
C, =180°—126°—27° = 27°(sumZof A/somZvanA) | vST CA Y RE A
-.DC=DF (sidesopp=<s/ sye teenoor = Ze) v RE A
3)
[12]
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QUESTION/VRAAG 8

8.1 Perpendicular / loodreg v ST A
1)

8.2

A v' ST A
8.21 | Dy =55° (tan-chord/ raaklyn -koord)) v RE A
(2)
8.2.2 IA:g, =55° (alt/verwzs; CD|| FH) v ST CA
v RE A
(2)
823 | C;=35° (tan/raaklyn L rad) VST A
v RE A
IA:1 =35° (Ls opp=sides / Ze teenoor = sye) v ST/RE CA
OR/OF OR/OF
0, =110° («atcentre= 2xciremf £/ mdpts £ =2xomtrksZ) | , g1 A
v RE A
IA:1 = 63 = % x70° (/sopp=sides / Ze teencor = sye) v ST/RE CA
=35° (3)
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824 | DFC=180°—38°-35°-55° (int Zsof A/binne Zevan4d) |, st CA
=52° (int Zsof A/binne Ze van A) v RE A
OR/OF OR/OF
C,=52° (Zonstraight line/op reguitlyn) v ST CA
DFC=52° (tan—chord th./ raaklyn —koord ) v RE A
OR/OF OR/OF
C, =520 (tan L rad th./ raaklyn L rad )
A v ST CA
D FC =52° (tan—chord th./ raaklyn —koord ) v RE A
(2)
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8.3
E
VAN
8.3.1 A =90° (Zinsemi-circle/sirkel) v ST A
A v RE A
-.D1=31° (Int £s of A / Binne ZevanA) v ST CA -
A equal chords, equal £s/
8.3.2 Do =31° v ST CA
gelykekrde, gelyke e v RE A
)
VAN
8.3.3 B3 =62° (ext £ of cyclic quad / buite £ van kdvk) v ST CA
v RE A
OR/OF OR/OF
N AN A
B3 =180°—B2—B1 (sum £ on str line/ som £ op reguitlyn) j ST CA
RE A
=180°—-59°-59° = 62°
)
[17]
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QUESTION/VRAAG 9

DBE/2023

9.1 Corresponding angles must be equal/ v'angles equal/ gelyke hoeke
ooreenstemmende hoeke moet gelyk wees A
Corresponding sides must be proportional/

Ooreenstemmende sye moet eweredig wees v'sides proportional / sye
eweredig A
)

9.2 Piece/stuk 1 = §x3m=1,2m OR/OF =120cm v ST éxB A

Piece/stuk 2 =3—-1,2=1,8m OR/OF =180cm v’ ST length of piece 1/
3 lengte van stuk 1 CA
OR/OF Piece/stuk 2 = EX?’OO cm=180cm v' ST length of piece 2
/lengte van stuk2 CA
OR/ OF OR/OF
v =
o%+3x—3m ST x=0,6m A
_ x=0,6m v ST length of piece 1/
Piece/stuk 2=3x=1,8m OR/OF =180cm
v ST length of piece 2
/lengte van stuk 2 CA
®)
9.3
o
9.3.1 In AABE and/en ADCE: Any two/enige twee

AA v ST A
A=D (alt.verw /s; ABJ|CD)
A A /
B=C (alt/verw.Zs; AB| CD) ST A
él = éz (vertically opposite/regoorstaande 4)

. AABE ||| ADCE (££X) v RE A

3)
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9.3.2
AE BE v' ST A
— = rop./ eweredig AB//CD
AD cB PP J v RE A
ﬂ = % v'ST AD=9 A
9 80 B
320
~ BE = 5 mm OR/OF =~ 3556 mm v' ST CA
OR/OF OR/OF
BE AE v ST A
—=— (llas)
CE DE
BE _AE 4 v RE A
80—-BE DE 5
~5BE =320-4BE
~9BE =320 v ST CE= 80-BE A
~ BE = 320 mm OR/OF = 35,56 mm v' ST CA
o (4)
[12]
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QUESTION/VRAAG 10
Vs v'conversion factor/
101 | ggs OR/OF ~0,17 herleidingsfaktor A
(1)
10.2 False/ Onwaar v“answer/ antwoord A
1)
1000
103.1 1 v=45x =12,5m/s v'both conversions / beide A
herleidings
r=650+1000=0,65m
D=13m
v=xzDn vE
12,5=7Z'(1,3)n v SE éA
n~3,06 rev/omw/s v value of/ waarde van n
CA
OR/OF OR/OF
1000 A
v=45x 0 12,5m/s v'both conversions/ beide
r = 650 +1000 = 0,65m herleidings
v=2nrn vE A
12,5 = 27(0,65)n v SF CA
v’ value of/ waarde van n
n =~ 3,06 rev/omw/s CA
OR/OF
OR/OF
v =45+3600=0,0125km/s v'both conversions / beide
r =650-1 000000 = 0,00065 km herleidings
v=2zrn vF 2
0,0125=27(0,00065)n v SE
n~3,06 rev/omw/s v value of/ waarde van n CA
CA
(4)
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1032 | w=2xn v F A
= 27(3,06) v SF CA
_158  or/OF ~19,23rad /s v angular velocity/ CA
25 hoeksnelheid
OR/OF OR/OF
V=wr v F A
12,5=(0,65) v SF CA
o=122_20 op/0F ~19,23rad/s | ¥ angular velocity/ CA
0,65 13 hoeksnelheid
OR/OF OR/OF
w =360°xn v E A
—~360°x3,06 v SF CA
=1101,06 x i v" angular velocity/ CA
180° hoeksnelheid
o ~19,23rad /s ©)
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10.4
R
35m
Q
50 m
re )
)
T
r’e
104 | A= > v E A
2
(50)? (7[)
A, = 9 J_ 230 e 872, 66m? v'SF 50 A
2 9
2
(85)° (ﬂ')
A, == 7225 2 ~2522,00m’ v SF 85 A
Shaded area/Gearseerde oppervlakte = % rm?— @ﬂmz
— ~ 2
=525z ~1649,34 m v’ Area/Oppervlakte
*. the area CANNOT be fully covered/ CA

oppervlakte KAN NIE volledig bedek word NIE

OR/OF
r’e
2

2 2 2
(97[)(85 ~50%) .
= OR/OF =7
2 9
=525 ~1 649,34 m?
". the area CANNOT be fully covered

oppervlakte KAN NIE volledig bedek word NIE
OR/OF

A=

OR/OF i7zr2 where 6= 40°
360°

(85> —50%)

v Conclusion/
gevolgtrekking CA

OR/OF
v F A
v SF 85 A
v SF 50 A
v" Area/Oppervlakte

CA
v" Conclusion/
gevolgtrekking CA
OR/OF
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s, =r0
=50><z7z =@ﬂ'm ~ 34,91m
9 9
A = s v F A
2
50 x 1(9)0 T 5500
= = m? ~872,66m?
2 v'SF 50 A
s,=r6
=85xg7r =@ﬂ'mz59,34m
rs
A =—
)
8% 7 225
= 29 = 7m? ~2522,00m> v SF 85 A
.. Shaded/Gearseerde oppervlakte = 7225 m? — @ m?
=5257m’ ~1 649,34 m* v’ Area/Oppervlakte
. the area CANNOT be fully covered CA

v Conclusion /
Gevolgtrekking
CA

()
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10.5 | 4h*—4dh+x°=0 v F A
v SF A

4h?-4(30)h+(18)°= 0
4h* ~120h+324 =0

—(-120)+ \/(120)2 —4(4)(324)
i 2(4)
h=27 or/of h=3
..BR=3cm

OR/OF
Half chord method/ halfkoord metode:

AB=BC=9cm (

AB? + OB? = 0OA* (Pythagoras Thm./ St.)
92 +(15-h)’ =157
81+15°-30h+h?-15*=0
h?-30h+81=0

—(-30)+./(30) —4(1)(81

L (-30)+(30) a)(ey) o
2(1)

h=27 or/of h=3

-.BR=3cm

line from centre _L chord/
lyn vanuit mdpt L koord

OR/OF(h—27)(h-3)=0

|

(h—27)(h-3)=0

v'Standard form/Standaard
vorm CA

v formula/factors/ formule
faktore CA

v'length of/lengte van BR
CA

OR/OF
v length of/lengte van AB
A
v’ SF A
v'Standard form/
Standaard vorm CA

v formula/factors/ formule
faktore CA

v'length of/lengte van BR
CA

OR/OF
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v length of/lengte van AB
A
OR/OF
line from centre L chord/ v’ value of/waarde van
AB=BC=9cm . A
lyn vanuit mdpt L koord AOC A
In AAOC, sin AOC =2 v’ ratio/verhouding CA
-. AOC = 36,87°
anAOB=—)  OR/OF cosAOB =B vlength of/lengte van OB
OB 15 CA
3 9 v'length of/lengte van BR
tan 36,87° OB =15c0s36,87° CA
=12cm =12cm
BR =15-0B BR =15-0B OR/OF
=3cm =3cm
v length of/lengte van AB
A
OR/OF
line from centre L chord/
AB=BC=9cm .
lyn vanuit mdpt L koord v SF A
AB’ + 0B’ =0A* (Pythagoras) v length of/lengte van OB
9°+0OB* =15° CA
2 _122 Q2 vM CA
OB =15"-9 v'length of/lengte van BR
OB’ =144 CA
OB=12cm
BR=15-12 ()
. .BR=3cm
[19]
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2 m
\ 1,7m _
\ 1,59 m
0.4m
1,52 m v
1,48 m
I 1,42 m
11.1.1| 0,2m v0,2m A
~ 1)
1112 AT=8(%+ 0, + 03+ ..+ Onlj - A
v'SF CA

~0.2 (2+;’42 +17+159 +152 +1,48j m?

=0,2 (8) m?
=16 m?

OR/OF
A;=a(m +m,+m,+..+m )

2+17 17+159 159+152 152+148 1,48+142
=0,2 + + + +
2 2 2 2 2
=0,2 (8) m?
=16 m?

jmz

v'value of/ waarde
van At CA

OR/OF
vF A

v'SF CA

v'value of/ waarde
van At CA

(3)
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11.1.3
4 =0,2 (8+5x)m’ v/substitution of 5x/vervang 5x
4=16+X cA
o v'simplification/ vereenv CA
4-1,6=x
2. 4m =X v'value of / waarde van x CA
OR/OF ~ OR/OF
(X><O, 2><5)+1,6 —4 m? v/setting up e_quatlon/opstel
van vergelyking CA
x=4-16 v'simplification/ vereenv CA
X=2,4m
v'value of / waarde van x CA
©)
11.2
. vF A
11.2.1 | Surface area of hemisphere/ _ lx472'r2
Buite opp.van hemisfeer 2 vSE A
= 27(30)°

=18007 OR/OF
~5 654,87 cm?

OR/OF
Surface area of sphere/ _ 42
Buite opp.van sfeer
= 47(30)°
=3 6007 cm’

OR/OF =~11309,73 cm?

Surface area of hemisphere/ _ 36007 _, o4,
Buite opp.van hemisfeer 2

OR/OF =~5 654,89 cm?

v'surface.area/buite
oppervlakte CA

NPR

OR /OF
vF A
v'SF A

v'surface area/buite
oppervlakte CA
NPR

3)

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief




Technical Mathematics/P2/Tegniese Wiskunde/V2 26
SC/NSC/SS/NSS — Marking Guidelines/Nasienriglyne

DBE/2023

11.2.2

Volume of 75% hemisphere/ — 1 Xﬂ” r3 % 75%

Volumevan hemisfeer )

1 xﬂ;z(so)sxo,?s
2 "3

w

=13 5007 cm® OR/OF
~42 411,50 cm®

Time taken to fill/

135007
90

=150z sec OR/OF =~ 471,24s
= 2,57 min OR/OF = 7,85 minutes

tyd geneem om te vul

OR/OF

Volume of sphere/van sfeer = gﬂ' r

=gn©®3

=360007 cm®
OR/OF

~113 079,34 cm®

Volume of 75% hemisphere/ 360007 .,
Volumevan hemisfeer 2
=135007 cm?®

OR/OF =~ 42411,50cm®
time taken to filll ~ _ 135007
tyd geneem om te vul 20
=150z s OR/OF =~ 471,24s
= 2,57 min OR/OF =~ 7,85 minutes

vF A
v'SF A

v’ value of/ waarde van V CA

v'M (dividing /deel deer by 90)

A
v time taken/tyd geneem CA
NPR

OR/OF
vF A
v'SF A

v value of/ waarde van V CA

v'M (dividing deel deer by 90)
A
v’ time taken/tyd geneem CA
NPR
(%)

[15]
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