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ENGINEERING SCIENCE N2

ALTERNATE CORRECT ANSWERS MUST BE CONSIDERED

QUESTION 1

1.1 1.11 VvV =u+ at,

t=(v—u)/t=(90-0)/10=9s

112  s=(V2-u?)/(2a)=(902—0)/(2x 10)= 405 m

T570(E)(A1)T

(2x2) 4)
1.2 QUANTITY BASIC SI UNIT
Force N
Pressure Pa or N/m?v'
Acceleration m/s?v’
Resistivity Qmv
Energy Jv
Distance mv’
Specific heat capacity J/kg °Cv
Coefficient of linear expansion [°Cv (7)
[11]
QUESTION 2
2.1 2.1.1
120N 80N 90N

im
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Sketch of the beam v'v/ (2)
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2.1.2 >ML=0 Rx12 =120x2 + 80 x 5 + 90 x15v
12R =240 + 400 + 1 350v
R =165,83 NV

TMR=0120x 10 +80x7v =90 x 3 + 12 LV
L =124,17 NV (2 x 3) (6)

213 zFuo :deown
124,17 +165,83 =120 + 80 + 90

290 N = 290N (1)

2.2 Vc=250sin40° M

= 160,7N ™ (2)
[11]

QUESTION 3
3.1 v=2xgxh = /2x9,8x50,5 = 31,46 m/s vV (2)

3.2 m = (2 486)/(9,8 x 50,5) = 5,02 kgv'v

OR
m =2486/(0,5x 31,46%) = 5,02 kgv'v’ (2)
3.3 P.E. =2 486 joules v (1)
3.4 Momentum =m x v = 5,02 x 31,46 = 157,93 kg m/s v'v' (2)
[7]
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QUESTION 4
4.1 Power delivered at a rate of 1 joule per second. v

4.2 4.2.1 W=wxL

T570(E)(A1)T

=20x120
=2400N v (1)
4.2.2
v'3 200
v'800
0 120 (2)
423 Wtotal =W triangle + W rectangle.
=(0,5x 120 x 2 400) + (800 x 120)v
=240000J v
=240 KJ v 3)
4.3 T=Fxr
r=D/2
=3500x0,28 v =0,56/2
=0,28m v
=980 Nm v 3)
[10]
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QUESTION 5
5.1 Velocity ratio (also displacement ratio) is the ratio of the distance movedv” by

the effort as opposed to the distance moved by the load. v (2)
5.2

i
di v
v D d2

.

Effort Load

5.3 5.3.1 Load
Effort = A
1100
16
=68,75 N v (1)

5.3.2 VR = 2D
(d, —d,)
. 2x520 v
(340 -290)
=20,8 (2)

5.3.3 N =MA
VR
=16_ X 100
20.8 v
= 0.77 X 100
=76.92 %
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54 5.4.1 T,xN,
T, =-2—%
TB
_ 65x750 v
1950
=25 Teeth (2)
54.2
T
N, =1 >XNe  NorE N, =N,
TD
_20x750 v
50
55 P = pgh
=t
rg
_8352x10°
1000 % 9,8
=8,52 m v (2)
[17]
QUESTION 6
6.1 e Applying lubricantv’
e Making the surfaces in contact as smooth as possiblev’ (2)
6.2 6.2.1
F
L=t F —60N NR
NR “
60 d ——____, 60N
= 175.42 and NR=W =mg =17,9%9,8 17.9
= 0,342 =175,42 \v/
| w
(1)
6.2.2 Mu=tan@
0 =tan" u
= tan "' (0,342)
=18,88° (1)
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6.3 6.3.1 F, =wcos@
=20%x9,8x%xcosll
=1924N v
6.3.2 F, =wsinf
=20x9,8xsinl1
=374 N vV
6.3.3 F,
lLl _
NR
F, = uxNR Nr = mgCos©v
=0,32x20x9,8 x Cosl1
=61,568 N
6.3.4 XF,=2F,,
F,=F+Wsin6
61,568 =F +37,4 ¥
F =24168 NV
QUESTION 7
7.1 Specific heat capacity: This is the heat energy needed to change the
temperature of unit mass (1 kg) v'of a substance by unit temperature (1 °C).v’
7.2 Boiler input: = 50/0,8 = 62,5 megawatt v’
Coal input = 62,5/30 = 2,08 kg/sec.v’
Coal input = 2,08 x 60 = 124,8 kg/minv’
73 AL =L xax At At = AL = 0,004 —=39,22°Cvv
Lxa 6x17x10
twarm = 39,22 + 20 = 59,22 °C v
7.4 Sensible heat is the heat added or removed from waterv’ which will cause a
temperature change (water in the liquid form) v/
7.5 Q=mxCxAt Q=50x4187 x (85— 16)v
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QUESTION 8
8.1 When an atom gains or loses one or more electrons it is said to be ionised
with a negative or positive charge. It is referred to as an ion. v (1)
8.2 When electrons v'are removed or lostv’ (2)
8.3 Protonsv” — positivev’
Electronsv'— negativev’
Neutronsv'— neutralv’ (6)
[9]
QUESTION 9
9.1 9.1.1 :RA xR, L:L_FL
O R,+R, R, R, R,
J30x6 o LD -
30+6 R, 6 30 1 substitution
=5Q v 1 6
R, 30 1 correct answer
R,=5Q v (minus 2 units) (2)
9.1.2 R, =R, +Ry
=5+10 v ,
1 answer (mark with error 9.1.1)
=15Q v (2)
9.2 Minus 1 for incorrect diagram or diagram without labelling
v v
Copper wire
o
Galvanometer
(3)
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9.3 e Number of turns in the coil
e Speed of the relative motion
e Strength of the magnet (3 x1) (3)

94 e Generators
e Transformers
e Electrical motors (Any 1 x 1) (1)

9.5 [=?
a=707x10"m?
R=2Q
t=20°C
p =0,000 000 028 Qm = 0,028 x10°°
pxl

a
_ Rxa
0
_2x7,07x10” v 1 substitution
0.028x10°°

=505000 m v 1 correct answer (2)
[13]

R=

[

TOTAL: 100
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