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Question 1 [9]

lSkN l4kN 10kN
B

For the following loaded truss,
calculate the reactions at A and B.
A is pinned and B is on rollers.

Question 2 [21]

The following figure shows a
composite object consisting of
a cube, two triangular prisms
and a large rectangular prism
and a cut out rectangular
prism. The rectangular prism
has a 40mm cut out section
from the front to the back of
the object.

P is as indicated. Please fill in

Annexure A, only this spread
sheet will be marked.

Question 3 [7]

A helicopter accelerates uniformly upwards at 1m/s? to a height of 300m. By the time it
reaches 350m, it has decelerated to 0 velocity. It then accelerates horizontally at 4m/s?® to a
velocity of 15m/s, determine the total time required for this sequence.

Question 4 [13]

As shown in the figure, weight D is 150-mm dia

suspended by a rope wrapped around a 100-mm dia
pulley C. Pulley B and C are fastened

together and pulley A is belt driven by
pulley B. Starting from rest weight D drops
18m in 3 seconds. For each pulley,
calculate:

a) The number of revolutions

b) The angular velocity

c) The angular acceleration at

t= 3seconds

280-mm dia

Calculate the linear values before converting
to angular values. All pulleys are frictionless

1.5m




Question 5 [10] A 30? N

Block C rests on rollers and P ; ¢ sk
supports bar AB as shown. The e i 100 mm
coefficient of friction for all e @)X 32 / [ B

surfaces are 0.4. Determine the
force P and the friction force at B
when slipping first occurs at either ~—110 mm-+
A or B. Neglect the weight of AB.

First find out if slipping occurs at

A or B.

B

Question 6 [6]

A 4000N (A) and 3000N (B) collide on an icy road and remain together. At the time of
impact, car A was traveling at 50km/hr east, and car B was traveling at 30km/hr north.
Determine the resulting velocity and direction.

Question 7 [10]

A metal block starts from rest and slides 20 m down a chute that is inclined at 45° to the
horizontal. It then continues to slide along a horizontal length of the chute and eventually
comes to rest. If p= 0,37 between the chute and the block, calculate the horizontal length of
the chute. (Please use conservation of energy to solve this question)

Question 8 [7]

A ball is attached to a string that is 1.5m long. It is spun so that it completes two full rotations
every second. What is the centripetal acceleration felt by the ball?



Exam Formula Sheet

Motion formulas

Motion formulas with gravitation

Angular motion formula

v=utat v=uztgt wi=wi tat
vi=u?+2as vi=u?+2gh W= wi +2a6
s=ut+%at? h=uttkgt? 8 = wit + Bat?
v=(u+v)/2 v={(u+v)/2 w - Tws + wi)/2
s=vxt h=vxt 0 =uwt
a=Av/t g =Av/t a = Aw/t
W=F.d Ww=T.8 B=s/r
W=F.d P=T.6/t w=v/r
Wy =puNd P=T.w o=a/r
Wik = TR.d k= F/X Ex = %zm\"z
Wrg = TE.d W =% k.x2 Er = mgh
P=W.d/t Change in momentum = mAv E,=N.s
P=F.v Impulse = change in momentum Err = TR.s
Pout = TE.V Ere =TE.s
n= %"L x 100% CF = mw?r = mv¥/r Etorque = 1.6
in
a =ar ac=w ar’ = a’+acd
Volume Centroid
Rectangular prism
Length xb h At /2, b/2, and h/2

% x b x h x length

Triangular prism

At the point where I/2, b/2 and h/2
intersect.

ntxr? x length

Cylinder

At the circle centre, halfway along
the length
I/2a

1/3 base area x height

Cone

h/4 from the base
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