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WTS TUTORING

MEMO FOR PAST PAPERS

QUESTION/VRAAG 4

4.1

In an isolated system +'the total mechanical energy remains constant. v
In 'n geisoleerde sisteem v bly die totale meganiese energie konstant. v/

4.2

OPTION 1/ OPSIE 1
Emech at/by A = Emech at/by B ]» v Any one

(mgh + %mvz) at/by A = (mgh + %mvz) at/by B Enige een
4x98x(75sin60°) v+ 2x4x0=4x98x (45in60° )+ x4 x 2
v=7,14 mes v

OPTION 2/ OPSIE 2
Emech at/by A = Emech at/by B v/
(mgh + %mvz) at A= (mgh +§mv2) atB
4x98x(3sin60°) v+ Zx4x0=4x98x (QW+1x4x
v=T714mes" v

4.3

4.3.1 | Work done by a net force is equalv to the change in kinetic energyv
of an object. OR

The net (total) work done vis equal to the change in kinetic energy of
the object. v

Arbeid verrig deur n netto krag is gelyk v aan die verandering in
kinetiese energie van n voorwerp v OF

Die netto (totale) arbeid op h voorwerp is gelyk v aan die verandering
in kinetiese energie van die voorwerp v

v /! ,

\ \‘-\\\ , /’!

~ .
¥ "légf.'
Fg |
v for bath components of weight
W V' vir albei gewigskomponente

433 |OPTION1/OPSIE 1
Whet = A EK } v any one
Wi+ Wgir = % m(v% — v4) (enige een)
f- Ax - cos@ + mgsin 60 - Ax - cosf = é x 4(32-7,142) v
v x-1+4x98sin60V x 0052600 x 1=-83,9592
-4f + 135,7927833 = -83,9592
f=5494 NV

fx

cos 60°

OPTION 2/ OPSIE 2
Wnc = A Ep+;ﬁ EK
Ws = mght -mghi + % mvzf—i m Vzi} v any one / enige een
f- cos@ - Ax =mg (hf=hi) + i m (v — v
f-cos0x4v/=4x98(0-4sin 60")J+%>¢4!32—7,142!J
f=5494 NV

(5)

4.4

Remains the same / Bly dieselfde

(1)

[17]
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QUESTION / VRAAG 3
3.1
Nv’
Fnet‘/
—
Yw v (3)
} 120 x 1000 1
32 120kmh! = —2 —— = 33,33m's v 1
3600 o

3.3 Work-energy theorem: The net work done on an object is equal to the change in
the objects kinetic energy. v'v
Arbeid energie beginsel: Die netto arbeid verrig op n voorwerp is gelyk aan die

verandering in die voorwerp se kinetiese energie. (2)
34 341 What = EBg - B v
= 0 - %%mv?
= 0 - %(1000)x 33,33%v
= - 55544445 J
FretAXcoSH = 55544445 v
Fret(0,8)cos180v° = 555444 45
et = -694 305,56 N
Free = 694 305,56 N to the leftv / away from the

wall/opposite direction of initial motion
Na links / weg van die muur / teenoorgestelde rigting van die aanvanklike

beweging (5)
3.4.2 Time lapse/ Tydperk Fret At= Ap = mvy - v;) v
Al _ 1 000(0-33,33) S
—694 305,56
= 0,05sv

343
Crumbling increases stopping timev” /frommeling vergroot stop-tyd
thus reducing Fpet ¥ / dus verminder Fpet
Ap
Fret= —
. net At 3)
[18]
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QUESTION / VRAAG 4

41

42

43

Option 1 / Opsie 1 Option 2 / Opsie 2

F./Applied

fy fricti
« /rCion tosgepas v T N

wrywing

f. ffriction
wrywing

F./Applied
force /
toegepaste
krag

Fu ! Fgsind

F./Fgcose
w/F fweight/gewig v

Accepted labels/Aanvaarde benoemings
F./F./weight/mg/gravitational force
F/F./gewig/mg/gravitasiekrag
Fricsion/ P/ friction/fy
Forpwing/Fw/Whywing/fy
N Fu/Froma/Normal force

FulFremaa/nOrmaalkrag
Deduct 1 mark for any additional force. / Trek een punt af
vir enige ekstra krag
Mark is given for both arrow and label. / Punt word
toegeken vir beide n pyl en byskrif.

ONv

Box slides at constant velocity / AEx = 0/ acceleration=0 v
Boks gly teen konstante snelheid / versnelling = 0

A non-conservative force is that force for which the work done in moving an object
between two points depends on the path taken.

n Nie-konserwatiewe krag is daardie krag waarvan die arbeid verrig afthang van die
padlengte gevolg tussen twee punte. (2)
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44 8 = sin = 11,537°

6

Option 1 / Opsie 1

Whett = AEg v

Wa+ Wi+ Wy+W, + W, =0V

W + FsA x Cos180 + 0 + 0 +100 x 9,8Sin 11,537+ x 6Cos0 v=0
Wa + 80 x 6Cos180v + 100 x 9,8Sin 11,537 x 6Cos0 =0

Wy = -816 J

Work done by man = 816 J v

Arbeid verrig deur man

Option 2 / Opsie 2

Fuet =Fa+f+Fsr+ N+ FL

Fa +f+ Fy

0 = Fo—60 + 100x9,8x Sin 11,537
= Fa+ 136
Fa = -136 N
w Wa  =FaxAx
= -136x6
= - 816J

. work done by man is 816 Jv

Arbeid verrig deur man

Option 3 / Opsie 3

Wie = AEy + AE,

Winan + We =0 + mg(hs — hy)

Winan + 60 X 6 x (-1)= 100 x 9.8 (0-1,2)
Winan -1176 + 360

-816J

.. work done by manis 816 J

Arbeid verrig deur man
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45 W, = FAxcosfv =-816

=Fx6cos 180v =-816+v

Fan = 136N
Magnitude of force applied by man is 136 N.v°
Grootte van krag toegepas deur man is 136 N 4)
[18]
QUESTION 35
Fg = gravitational force or
51 weightv’
Fn = Normal forcev’
Fi = frictional forcev’ 3
3)
52  Whet = FretAx cosBv” = (Fgi+( - Fr))Ax = (343v — 150+ )(120v") = 23160 J v/ (5)

5.3 The work done by a net force v'on an object is equal to the
change in the kinetic energyv” of the object.
OR
Net work donev’ on an object is equal to the change in the kinetic energyv’ of the
object. (2)

Mark positively from 5.2
54  Whnet = AEk v'= % mvi = ¥ mviZ
23160v = % (70)v - OV
vi=2572ms v @)
[14]
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QUESTION 5 // VRAAG 5

5.1
NB: See Question 2.5 for NOTES and
1~ Accepted labels!
LW! Sien VRAAG 2.5 vir NOTAS en
aahvaarbare byskrifte
®
Vo 2)
5.2 Gravitational forcev' // Gravitasiekrag (1)

5.3 The net/total work done on an object is equalv to the change in the object’s
kinetic energy.v' // die netto/totale arbeid op 'n voorwerp verrig is gelyk aan
die verandering in die voorwerp se kinetiese energie.

OR /| OF:

The work done on an object by a net/resultant force is equal to the change in  (2)
the object’s kinetic energy.// die arbeid op n voorwerp verrig deur'n
netto/resultante krag is gelyk aan die verandering in die voorwerp se

kinetiese energie.
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5.4 Take clockwise as positive // Vat klockgewys as positief

For block B /! vir blok B:

T Fret = ma
w + (-T)m=ma
® mg-T=ma

(10)(9.8)-T=10av

v 98 - T=104a... (1)

For block A //vir blok A :

Fret=ma
~ T = {-V\"] = ma
=~ T—-mg=ma

® ~T=(40)9.8)=(4.0)ya v

~T=-392=(4.0)a...(2)

W ~98=T=(10)a...(1)

~-39,2+T=(40)a

(1)+(2):588=(14)a
~a=42m57

From (2): T — 39,2 = (4,0)(4.2

L T-39,2=16,8

LT =56NY
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Whet = AK v
1 1
Wy + WT=5 mvy -3 mv;®
1 2 1 2
mg- Ax-cosB +T-AXx-cosp = S mve - - my

(10)(9.8)(4.0)(cos0°) + (56)(4.0)(180°)v'= 2(10)v = 0 v

392 + (-224) = 5vf
1.88 = 5v¢
vP = 33,6
Vi =336 =5797ms’ (7)

55 POSITIVE MARKING FROM QUESTION 5.4 /l positiewe nasien vanaf
VRAAG 5.4:

AtA) = At(B)

SoViEs Vi ALY

5797 =0+ (4.2) AtV

3
S At=138sv )
[13]

QUESTION 4/ VRAAG 4

4.1 The energy that an object has due to its height above the ground / a reference
point v v
Die energie wat 'n voorwerp het as gevolg van die hoogte bo die grond / bo 'n
verwysingspunt.

421 Ep=mghv
= (5.05)(9,8)(0,06) v
=297J4v

4.2.2 | USE ENERGY PRINCIPLES ONLY. ANY OTHER METHOD: 0/4

POSITIVE MARKING FROM Q4.2 Whet = AEk v
(mgh + %mv3)r = (mgh + %mv2)s v | (5.05%9,8)(0.06)Cos180° v =0-4(5,05)v2 v
0 +%(5.05v2+v =297 v +0 v=1,08ms'v
v=108m=s'v

4.2.3 | POSITIVE MARKING FROM Q4.3
Tpi = Zpf }
(mvi)1 + (mvi)2 = (Mi+m2)vs Any one v
(0,05 + 0v'=(5,05)(1.,08) v
vi=109,08 m's! v

(4)
[13]
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QUESTION 5/ VRAAG 5

5.1

5.2

The contact force which a surface exerts on an object v and which is perpendicular
to the surface. v
Die kontakkrag wat 'n oppervlak op 'n voorwerp uitoefen en wat loodreg op die

opperviak is.

W

Accepted labels / Aanvaarde benoemings

w Fg / Fwiforce of earth on block/weight / 49 N / mg / gravitational force

N Normal force / Fn / Force of incline on trolley

5.3

OPTION 1
(mgh + Yamv2)x = (mgh + ¥2mv2)y v
(76)(9.8)(1.5) + %4(76)(3)2 v =0 + (762 v
v=62mstv

OPTION 2

Whet = AEk v

W = Yamvi2 — Yomvid

(76%9.8)(1.5)Cos 0°v = ¥4(76)vi2 — ¥(76)(3)2v
vi=82ms'v

OPTION 3

Wnc = ﬂEk + .&Ep v

0 = (¥amve? — ¥smvi?) + (mght - mghi)

0 = [W(76)vi2 — %(76)(3)]] v + [0 - (76)(9.8)(1.5)] v

vi=62m-=s!v

54

fic = pe-N v
= pk-mg Cos @
= (0,21)(76=9,8xCos 10°) v
= 154,03 N v

55

The normal force is perpendicular to the dispacement / motion. +
OR

©@=90°"—>Cos90°=0v

OR

Wn = NAXx Cos90° =0 v
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586 POSITIVE MARKING FROM Q5.3
Whet = AEk v
W + Wi = Yamve? — 1emvi2
(76x9.8xSin10°)(Ax) Cos0°v + (154)(Ax) Cos180°v =0 - 14(76)(6,2)%v
129,33Ax — 154Ax =-1480,72

Ax=5922m
‘/
h = Ax Sin10°
=59,22 Sin10° v
=10,28 m v (6)
57 Remains the same v (1)

[19]

QUESTION 5/ VRAAG 5
5.1 The total mechanical energy remains constant/is conserved vin
an isolated/closed system. v
Die totale meganiese energie bly konstant/bly behouev in'n
geisoleerde/ geslote sisteemy

OR/OF

The sum of the potential and kinetic energy remains constant v in
an isolated/closed system.v/

Die som van die potensiéle en kinetiese energie bly konstant/ in
'n geisoleerde / geslote sisteem v

OR/OF

11
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When the work done by the non-conservatives forces is zerov’
the total mechanical energy of the system of bodies is

conservedv’.

Wanneer die werk wat gedoen is deur die nie-konserwatiewe
kragte nul is v, is die totale meganiese energie van die stelsel van

liggame behoue v

(2)

Notes/Aantekeninge:

enery

energie gebruik

The mark for 'closed/isolated system' is only awarded if used in conjunction with

Die punt vir 'geslote/geisoleerde sisteem’ word slegs toegeken indien saam met

52 -
1 1 v Notes/ Aantekeninge
Emuz + mgh =§mvz + mgh Accept/ Aanvaar
1 Ep and E
0+ (40)(9.8)(1.5)v = 5{240)1!2 +0v
v=542m-s v/
(4)
53
Option 1/0Opsie 1 Accept/
Aanvaar
Wher = ARV
1
mghAxcos8 + fAxcosf = -m uﬁ — —mv} By 7 ax
2 2
. . . 1
(22)(9.8)(3) cos60° v + (1.9)(3)cos180° v = 5{22)(1-‘3 -0y
v =537m- st/
Option 2/Opsie 2 Accept/
Aanvaar

12
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Wper = AKV
Ay [ AX
1 1
mgsindAxcosf + fAxcosd = Emvf —Emvf
: . _ 1
(22)(9.8)sin30°(3) cos 0° v + (1.9)(3)cos180°v = 5(22:)(};{? - 0%V
vp=537Tm.s71v/
Option 3/Opsie 3 Accept/
Aanvaar
Whet = AKV
h/nyl
mghcost + fAxcos8 = Emvﬁ —Emrf
Y : 0 TS 0 1 & 2 0
(22)(9.8)(1.5) cos 0° v + (1.9)(3)cos180° v =§{_22)(1-'1- —0%)v
Ve =537m-s7tv/
Wper = AKV Accept/
Aanvaar
AU + fAx 8—1 2L
fAxcos8 = zmt- z'mz- h/ay/
1 AX
—(0— (22)(98)(L5) + (19)(3)cos180°/ == (22) (v} — 0°)
vp=537m-s71v/
(5)
54 Equal to/ Gelyk aan v (1)
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QUESTION 5/VRAAG 5

5.1

5.2

53

54.1

The force which a surface excerts on an object with which it is in
contactv” and which is perpendicular to the surface.v’

Die krag wat 'n opperviak uitoefen op 'n voorwerp waarmee dit in
kontak is en wat loodreg op die voorwerp is.

Fret = ma }"‘/
Fapplied — Fgr = ma
600v — m(9,8)(sin 25%) v = Ov’

m = 144 87 kgv

Total mechanical energy in a closed systemv' remains constant. v
Totale meganiese energie in 'n geslote sisteem bly konstant.

POSITIVE MARKING FROM 5.2/POSITIEWE NASIEN VANAF
5.2

OPTION 1/ OPSIE 1

(Ep + Ex)x = (Ep + Ex)sv

(144,87)(9,8)h v + 0 = 0 + Y% (144,87)(6)v
h =184 mv

OPTION 2/ OPSIE 2

Wnc = &U + ﬂK ‘/J'II Wnc = ﬂEp + &Ek
0 = 0-(144.87)(9.8)(5)h v + %% (144.87)(6)° - 0¥
h = 184 mv

54.2 POSITIVE MARKING FROM 5.2/POSITIEWE NASIEN VANAF 5.2

QPTION 1/ OPSIE 1
Wnet =AK | v
Ws = AK
|Jk(144,87){9,8)v’(5)cos1800v/= ‘/2(144.87)22-%_(144,8?)(62) v
Mk = 0,33 v

OPTION 2/ OPSIE 2
Wnc = AU + AK v
W = AU +AK }

Hk(144,87)(9,8)v (5)cos180%= 0 + Y4(144,87)22-5(144,87)(62) v
ue= 0,33 v

[18]

14
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QUESTION / VRAAG 4

4.1

42

4.3

44

The total (linear) momentum of a closed system remains constant/is conserved. v'v
(2 marks or zero)

Die totale (liniére) momentum van 'n geslote sisteem bly konstant/bly behoue. v'v
(2 punte or niks)

L-pi=1; pf»/
miva + mz\r‘z —(h"I1 + m2 Ve

(68){20) 12x0 = (68 + 12, ¥

—17ms v

POSITIVE MARKING FROM QUESTION 4.2 / POSITIEWE NASIEN VAN VRAAG
4.2.

OPTION / OPSIE 1

(Ep +Ex)i=(Ep+Ex v

(mgh + Vzmvcz) (mgh + %2 mv2)
0 + %(80)17¥ v = (80)(9.8)h + 0 v
~h=1475m

Distance up the incline, d/ Afstand opwaarts teen skuinsviak
sing = L
Ax

sin25° = 1475,
AX

L AX=3489m v

OPTION / OPSIE 2

Whet = AEg v
W = Ekf -Eki

mgsin25°cos180° = %m(\ff -v7)

1(80)(02 -17%) v

(80)(9.8)sin25°v' Axcos180° v'= o

Ax=3489m v

Decreases [ verminder v

Friction is a non-conservative force/ opposes motion/removes kinetic energy from
the system. v

Wrywing is ‘n nie-konserwatiewe krag /opponeer beweging / verwyder kinetiese
energie van die sisteem. v

15

(2)

(2)
[13]



WTS TUTORING

QUESTION / VRAAG 5
51  Zero/0(J) v (1)
52

Fr/N/Norma Force of the engine/F/Fp

/ Normaal v/ Krag van enjin /F/Fa v

Frictional force/f/F;

1 v
Wrywingskrag //Ff weight/wimg/F¢/6 860 N

gewig/w/mg/Fy/6 860 N
v

(4)
53 5.3.1 The net'total work done on an object is equal to the change in the object's
kinetic energy. v'v~ (2 marks or zero.)
Die netto/totale werk verrig op ‘n voorwerp is gelyk aan die verandering in
die voorwerp se kinetiese energie. v'v' (2 punte or niks.) (2)

5.3.2 | Marking guidelines / hasienriglyne

¢ Formula/ Formule: Wret = AEk or Wie = AEp + AEk v

¢ Formula/ Formule: W = FAxcos6 v

¢  Substitution to calculate / Vervanging in formulef = 1, mgcos30° v
Substitute to calculate / Vervanging om te bereken: W~
Substitute to calculate / Vervanging om te bereken: Wy OR AEp v
Substitute to calculate / Vervanging om te bereken: Wg v
Substitute to calculate / Vervanging om te bereken: AEy v

Final answer / Finale antwoord: 11,59 m's™ v

OPTION / OPSIE 1:
Whet = AEg v/
W+ Wi+ W+ Wg = AEg
0+ fAxcos 180° + wAxcos 180° + FAxcos 0% v = Eys- Ek
1, mgcos30° Axcos 1807 + mg A xsin30°180° + F Axcos 0° = %m(\e'f2 —viz}
0,32(700)(9,8)cos30°v (70)cos 180°v + (700)(9,8)sin30°(70)cos180°v + (6000)(70)cos 0° v'=
Z700)vE -0)

1,33 x10° = 2,4 x 10° + 4,2 x 10° = 350v?
vi= 11,59 m-s’ v

OPTION / OPSIE 2.
Whe = AEp + AEy v
Ws + Wg = mgAh + % m(\l"f2 - viz)
fAxcos 180° + FAxcos 0° v = mgah + % m(vi? = v;%)
0,32(700)(9,8)cos30°(70)cos 180° v + (6000)(70)cos 0° v'=
(700)(9,8)(70sin30 - 0) v + %% (700(v¢* — 0) v
vi = 11,59m's” v (8)
[13]

16
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QUESTION 5
5.1 Net work done on an object is equal to the change in the kinetic energy of
the object. v'v Fromar/N (2)
v
5.2 FEngine"’

-1 for additional forces
Direction and label
must be correct

Feriction/ /i’

FGravity;Fg‘/ (4)
5.3 f =N 7
= (0,017) v (1500)(9,8)(cos 10,21%) v/
= 245,94 N (3)
5.4 sin 10,21 = 59/AB
AB = 332.85m
Wret = AEKY

WFE + WN + WFf"l‘ WFgJ_ + Wng = 0v
FeAxcost + 0 + FpAxcosB + 0+ FgpAxcost = 0

F£(332.85}(c0900}v’ + (245.94) (332,85)(cos180%) v + mgsin®Ax cos® = 0
332,85F. - 81861,13 + (1500)(9,8)(sin,10,21%)( 332,85)(cos180%) v = 0
332,85 F, = 94915863
Fe = 285161N
P =Fw
= (2851,61)(10)
= 28516,10 W+ (Accept: 28 539,33 W) (7)
OR
Wie = AEp + AEkv
Wi + Wee = mghh + 0v
FiAx cos® + F.Axcos# = (1500)(9,8)(59) v
(245,94)(332,85)(-1) v + 332,85F.v = 867300
Fo = 2851,62N
P =Fw

(2851,62)(10)
28516,20 W+ (7)
rMR1
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QUESTION 4
v
4.1 N/ Fn/ Normal Force
v v
0,86 N/ f/ F¢/ friction 9 » 0,3 N/ F,p, / Applied Force
r v

w / F, / Weight / Gravitational force
’ )

4.2  Fpet = Fapplied + Ff = 0,30 + (-0,86) =-0,56 N = 0,56 N opposite direction of
motion/ to the left v v v (3)

v . .
43  Work Energy theorem states that, the net/total work done on an object is
equal to the change in the object's kinetic energy. .~
OR

v
the work done on an object by a resultant/net force is equal to the change
in the object's kinetic energy. v’ (2)
v
4.4 WHET =A EK

Fret AXx Cos & =% me2 - mvi2 s

0,56 Ax Cos 180 = % (0,8) (0,2)° — %2 (0,8) (1,2)°
(0,56) x (Ax) x (-1) = 0,016 — 0,576
Ax =1mvY

OR

Wnc=AEk+AEpY
f Ax Cos 180 + FappL Ax Cos 0 =¥ mvi = Yo mvi? + 0
0.86. Ax Cos 180 + 0.3. Ax Cos 0 = % (0,8) (0,2%) - %% (0,8) 1,2°
(-0,86 +0,3). Ax =0,016-0,576
AX =1myv (4)

v v
4.5  Friction OR applied force (note: symbols not accepted) (1)

[14]

18
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QUESTION 5

5.1

5.2

5.3

5.4.1

5.4.2

The net (total) work done on an object v is equal to the change in the object's kinetic energy. v OR
The work done on an object by a net (resultant) force v'is equal to the change in the object's kinetic
energy. v

(2)
W, = F, Ay cosf v

mgAycosf

(75)(9,8)(2,4 — 1,6)v cos 0° V'
=588]v

OR

work due to a conservative forces is equal to negative change in potential energy associated with that
conservative force:

W, = —AE,
Wg = —mg(he — h) v
~CT5) (98D ¥ (16— 2.4) ¥

=588]7

(4)
\

Whet = AEy } )
v
o1 2 1 2
We+ Wov = SMyf ——mv

i
1 /
Wy + 588 = ~(75)(3,75%Y — 02 ¥)
Wr= —60,66] ¥

OR

We = AE, + ABx }\/

Wr = mg(hs — hi) + %m(vfz — ‘U‘IZ)

(75)(9,8)¥ (L6 — 2,4))¥ + (75)((3,752¥ — 0%) )v
= —6066] v

(6)

REMAINS THE SAME v (1)

The gravitational force is conservative (non-contact) forcev’, so the work done by the gravitational force will
not depend on the path taken. v* The starting and ending points are the same. Therefore the work done by

the gravitational force will remain the same.

(2)
[15]

19
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QUESTION 5/VRAAG 5

5.1

Accepted Labels/Aanvaarde benoemings

FgFw/force of Earth on crate/weight/39,2 N/mg/gravitational force
FFw/krag van Aarde op krat/gewig/39,2 N/mg/gravitasiekrag

f/ friction

f/ wrywing

N Normal force / Fyy / Force of surface on block

Normale krag / Fn / Krag van opperviak op blok

W

f

Nv
fv

W'

Notes / Aantekeninge
¢ Any additional forces max 2?';
Enige addisionel kragte maks 23
2
¢ No arrows max A
Geen pylpunte maks %
¢ Forces not touching dot max %

Kragte wat nie kolletjie raak nie maks %

5.2 The net/total work done on an object is equal to the change in the object's
kinetic energy. v’ v
Die netto / totale arbeid verrig op 'n voorwerp is gelyk aan die verandering in
kinetiese energie van die voorwerp
OR/OF
The work done on an object by a resultant/net force is equal to the change in
the object's kinetic energy.v' v/
Die arbeid verrig op 'n voorwerp deur 'n resulterende / netto krag is gelyk aan
die verandering in kinetiese energie van die voorwerp . (2)
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5.3

Incline/Skuinsviak

Wi = frAxcosB v'= uxNAxcosB v'= pymgecos30°Axcos180° v/

= (0,2)(4)(9,8)cos 30°(3)(-1)v
=-20,3689 J
Wy, = wixcos60° = (4)(9,8)(3)cos 60° = 58,8 J

Whet = AK = Ks =K. v
Wae +Wn+Wi= Kf-0
58,8+ 0 -620,3689) v=K;

K =38.431Jv

Horizontal surface/Horisontale opplerviak
Wnel = AK

WW+WN +Wf= Kf'Ki

0+ 0 + pgNAxcos6 =0 — 38,431
(0.5)(4)(9.8)Axcos180° = -38,431 v

Ax=196m v

21
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WHERE TO START MATHS AND SCIENCE TUTORING

“Where to Start Maths and Science tutoring” is aiming at assisting learners with
understanding of basic skills for Maths and Sciences and also changes the stigma of learners

towards Maths and Science subjects, we also help Schools around the country

» TO: LEARNERS
v' JOIN US ON WHATSAP GROUP: 082 672 7928

» WTS VISITING SCHOOL PROGRAM

v DAYS : FRIDAYS, SATURDAYS & SUNDAYS
v" SUBJECTS : MATHS, MATHS LIT AND PHYSCS

v TIME : ANY TIME AND EVEN CROSSNIGHTS
v BOOK US ON : 082 672 7928

> WTS PRIVATE CLASSES
v PLACE : RICHARDS BAY ARBORETUM
v GRADES :8TO 12

WTS SATURDAY & SUNDAYS CLASSES

v" LEARNERS FROM DIFFERENT SCHOOLS ARE ALLOWED
v' TIME :09:00 TO 12:00

v" SUBJECTS : MATHS & SCIENCES



WTS TUTORING 23

v' VENUE : SIPHUMELELE SCHOOL [MZINGAZI RESERVE]
v GRADE 12 : SUNDAYS
v" GRADE 10 & 11 : SATURDAYS

WEEKDAYS: PRIVATE CLASSES

v" MONDAY TO THUERDAY

v TIME :17:30 TO 19:00
v" SUBJECTS : MATHS & SCIENCES
WTS FINISHINING SCHOOL
v PLACE : KZN RICHARDS BAY @ MZINGAZI

v' SUBJECTS :MATHS, PHYSCS, ACCOUNTING & LIFE SCIENCES

v' TIME : 15:00 TO 16:30

ACKNOWLEDGEMENTS

» DEPARTMENT OF EDUCATION PAST PAPERS

ANY EDITIONS AND COMMENTS ARE ALLOWED

NB: WE CONDUCT CROSSNIGHTS AND CAMPS PER TERM

“WHERE TO START MATHS & SCIENCE IS FOR THE NATION”



