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QUESTION 1: DYNAMICS

1.1 1.4 Acceleration is the rate of changev” in velocity.v’
1.1.2 Speed is the ratev” at which distance is covered.v’
(2x2) (4)

1.2 1.2.1 V—u

a=
1

_15-5

30
= 0,333 m/s?v (2)

1.2:2 S =1b+Lbh OR 15+ 5
=(30x5)+ (L x30x10)v (
=300mv’ (2)

) 30v = 300mv’

1.2.3 S=A+A,
=300 + (20 x15)
=600mv’

v=2
t

_60,
50
=12 m/sv (3)

1.3 1.3.1 g W
a
- 41,66?—0‘/
12
=3,4728Y

41,6672-02
S =
= 72,339mv accept 72.338m
(2x2) (4)
[15]
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QUESTION 2: STATICS

2.1 e Tapwrench

Torgue wrench

Cross wheel spanner

Water spray

Door handle

Wingnut spanner

Thread cutters (Any 2 x 1) (2)

2.2 For every actionv” there is an equal reaction in the opposite direction.v’ (2)

2.3 Take moments about L
M=% LM
(30x3) +(55%6)= (RxT)+(90x 1) vV

TR =330
R=47143 NV

Take moments about R

M= LM

(Lx7)=(90x8)+(30x4)+(55x1) vV

7L =895

L=127.857 NV (6)
[10]

QUESTION 3: ENERGY AND MOMENTUM

3.1 Kinetic energy is the energy an object possesses:
e Due to its motionv’
e Due to its mass and velocityv’ (Any 1 x 1) (1)

32 321 S =ut+1g?

= (0 x2,5)+ % (9,8)(2,5)2v
=30,625mv’

322 VZ :uz +2gh OR v=u+gt

— v
v =,/2x98x30,625v _ g4+59'8 xﬁ'S
= 24,5m/sv’ ~ BRI

P=mv
3.2.3 =20 X 24,5v
= 490 kg.m/sv’
(3 x2)
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QUESTION 4: WORK, POWER AND EFFICIENCY
4.1 Power is the rate at which work is done. (1)

4.2 4.2.1 445
=29.667 N/mv’ (1)

422 W =F,, xS
=[1000+0+445

]xlS Vv
=18337,5Jv OR
W =1b++bh

= (1000 x15)+ (£ x 15x 445) v' v/
=18337,5Jv (3)

4.2.3 P'= Fype XV

=(1000+0+;45}<5~/

=61125W Vv OR

S W

v t

15 183375
5 3

=35 =6112,5WV

]

v

4.3 4.3.1 T, = 30N/t x 250t
=T7500Nv o)

432 P=FV
=7500x15 v

= 112500 Wv/ 2)

[10]
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QUESTION 5: MECHANICAL DRIVES AND LIFTING MACHINES

5.1

5.2

5.3 5.3.1
5.3.2
5.3.3
534

5.4 5.4.1

Copyright reserved

Pab = Pg + Pa = 400 + 101.3 = 501.3 kPav

- L1 L I —
T A~ 7x0352 - @

FE=T-T,

= 642 — 214V
= 428NV

V = nDN
= 7(0,15)(2R) v
=1571 m/sv

P=FV
= 672,301Wv

:300><9,8 7

=588Nv

(4 x2) (8)
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5.4.2 =M 0e
DR

DR=MA><@

77
100 v
!
25
=20v
2D
D—d

_(DXDR)-2D
DR
_ (0.5%20) —2(0.5)

20
=0,45mv

=35

DR =

d

d

QUESTION 6: FRICTION

6.1 Kinetic friction is the frictional force applicable on a moving object.
6.2 e Makes movement possible.

* Prevents slip.

e Brings moving parts to a standstill.

¢ Removes unwanted materials.

6.3 F,.=F,—wsing

=200 -(11x9,8xsin35") v’

=138,168N v
6.4 6.4.1 F

LN
u= % 0 1
tang = u
6.4.2 ®=tan"10,17v
@ = 9.652°v

Copyright reserved

(4)
[17]

(Any 2 x 1) (2)

(2 x 2) (4)
[9]
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QUESTION 7: HEAT
1 N False
2 False
3

7.
7.
7. True

—_— ek ke

(3 x1) (3)

7.2 0O = mcAt

5
= ——x 1025 x 3850 X (90 — (-1.8) ) v

= 1811328.75]v (2)
e Qlosr = anmed
mcAt = mcAt
mx500x (130 —65)=4,5x 4187 x (65 —12)v' v’
m = 30,726 kgv’ (3)
7.4 _ AL
LA
_ 15 vV
25000 = (36 —17)
31,578 x 107%/°cv"  OR 0,000031578/°C (3)
[11]

QUESTION 8: PARTICLE STRUCTURE OF MATTER

8.1 8.1.1 e A compound is a substance made of two or more elements
chemically bonded to one another.v’
e A compound is a substance formed when two or more chemical
elements are chemically bonded together.v’
» A compound is a chemical species that is formed when two or
more atoms join together chemically with covalent or ionic

bonds.v (Any 1 x 1)
8.1.2 An ion is an atom that has gained or lost an electron.
8.1.3 Electroplating is the covering of one metal with a thin layer of another

metal using an electric current.

8.1.4 An atom is the smallest part of an element.
(4x1) (4)

8.2

e Protons — positive

e Electrons- negative

e Neutron — neutral

¢ Nucleus -positive (4)
I]1
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QUESTION 9 : ELECTRICITY

9.1 Potential difference is the difference in the amount of energyv’ that a charge
carries between two points in a circuit.v’

9.2 9.2.1 11
— =
R, R R R
1_3,
9 R,
R =27Qv

.. The resistance in each resistor is equal to 27 Q.

922 I, =1+1,+1,
=05%x3v
=1,5Av

9.2.3 V=IR OR V =IR
=15x9v =0,5%x27v
V=IRVY =13,5Vv
(3x2)

9.3 e Generators
e Transformers
Electric motors (Any 1 x 1)

9.4 Resistivity
Length
Cross-sectional area

Temperature

TOTAL:
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(4)
[13]

100



