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QUESTION 1

1.1

  (2)

1.2      

ΣVc = 120 cos40o = 91,925 km/h (N)
ΣHc =-120 sin40o + 100 = 22,865 km/h (E)

VC,S =  √91,9252+22,8652 = 94,726 km/h

Therefore θ = tan-1 (22,86591,925) = 13,97o = N 13,97o E   (5)
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1.3      

ΣVc = 45sin45o + 220cos65 = 124,796 km/h (N)
ΣHc =-45cos45o + 220sin65 = 167,568 km/h (E)

VR = √167,5682+124,7962

     = 208,933 km/h

  (5)

1.4

  (3)
[15]
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QUESTION 2

2.1 Given:
T1 = 800 N
T2 = 450 N
D = 0,07 m
N = 350 rpm

2.1.2 T = Fe × r
   = (800 – 450) × 0,035
   = 12,25 Nm   (3)

2.1.3 P = WDt  = Tθt  = 2x π x N xT60

                   = 2x π x350 x 12,2560 

                   = 448,986 W   (2)

2.2 Given:
N = 3 500 rpm
D = 0,08 m

2.2.1

OR

(3)

2.2.2 Θ = ωt = 14,661 × 15
            = 219,915 radians   (2)

2.2.3 V = ωr = 14,661 × 0,04
            = 0,587 m/s   (2)

[12]
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QUESTION 3

3.1 Newton’s first law states that inertia is the property of an object to remain in a
state of rest or uniform motion.   (1)

3.2 Given:
u   = 2 m/s
v   = 10 m/s
t    = 45s
Fµ = 500 N

3.2.1 v = u + at

a = 10−245  

a = 0,178 m/s2    (2)

3.2.2

OR
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  (2)

3.2.3

OR

  (3)

3.2.4

  (2)
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3.3 M = 15 kg
V = 16,4 m/s

3.3.1

3.3.2

(2 × 2)   (4)
[14]

QUESTION 4

4.1

4.1.1 Taking moments about B
ΣCM = ΣACM
(45 × 1,5) + (30 × 3) + (40 × 5) + (40 × 8) = (15 × 0,5) + (E × 7)
Therefore, E = 95,714     kN  √

Taking moments about E
ΣCM = ΣACM
(B × 7) + (40 × 1) = (40 × 2) + (30 × 4) + (45 × 5,5) + (15 × 7,5)
Therefore, B = 74,286     kN  √

Check: Σ F     =  Σ F
95,714 + 74,286 = 15 + 45 + 30 + 40 + 40
170 kN = 170 kN ………………… balanced   (3)
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4.1.2

√√√√√ for every correct value
√ for the shape

  (3)

4.1.3 Bending moments at principal points:

BMA =   0     kNm   √
BMB = -(15 × 1) = -15     kNm   √
BMC = (74,286 × 3) – (15 × 3,5) – (45 × 1,5) = 102,858 kNm
BMD = (95,714 × 2) – (40 × 3) = 71,428     kNm  
BME = -(40 × 1) = -40     kNm  √
BMF = 0     kNm  √ (4)

4.2 SHAPE AREA/mm CENTROID/mm MOM/mm3

250 × 380
= 95 000√

380
2

        = 190√

18 050 000√

0,5 × 180 × 100
= 9 000√

200 + 120
= 320√

2 880 000√

95 000 – 9 000
= 86 000√

ẋ

15 170 000√

ẋ = 151700086 000  = 176,395 mm   (5)
[19]
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QUESTION 5

5.1 Given:
f = 185 N
η = 0,82
MA =12
D
d  = 81

(5)

5.2 Given:

Three cylinders = x 3 
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Vol/s three pistons:

OR

  (4)

5.3 D = 200 mm 
m = 900 kg
l = 2 200 mm

5.3.1
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  (3)

OR

5.3.2

  (3)
[15]

QUESTION 6

6.1 Given:

6.1.1

(3)

Copyright reserved Please turn over















Study copy from EduResource ZA | eduresourcza.com



MARKING GUIDELINE -12-
ENGINEERING SCIENCE N4

6.1.2

OR

  (3)

6.2 6.2.1
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(6)

6.2.2

  (2)
[14]

QUESTION 7

7.1 Given:

7.1.1

  (2)

7.1.2 Lead   (1)
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7.2

  (6)

7.3 Given:

  (3)

7.4 Given:
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  (3)
[15]

TOTAL: 100
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