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INSTRUCTIONS TO CANDIDATES

1. Please read CAREFULLY the instructions given in the question paper.
2. This question paper has information printed on both sides of the paper.

3. This question paper consists section A and B, answer all in question A and THREE (3) in
section B.

4. Please write your answers on the answer booklet provided.
5. Answer ALL questions in English language ONLY.

6. Formula table has been appended for your reference.
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~ SECTION A (Total: 40 marks)
, INSTRUCTION: AlneWei' ALL questions.
Please use the answer booklet provided.

Question 1
With reference to force and acceleration.

(a)-If motor- M exerts a force of F = (101> + 100) N on the cable, where t is in seconds,
determlne the veloc1ty of the 25-kg crate when t = 4 s. the coefficients of static and
_kinetic friction between the crate and the plane are ys= 0.3 and p« = 0.25, respectlvely
The crate is initially at rest.

(10 marks)

Figure 1

(b) The spring has a stiffness k = 200 N/m and is unstretched when the 25-kg block is at A.
determine the acceleration of the block when s=0.4 m. the contact surface between the

* block and the plane is smooth.
(10 marks)
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Question 2

. With.reference to work, power, and energy.

(a) If the. motor exerts a constant force of 300 N on the cable, dete_rmine the speed of the
20-kg crate when it travels 2= 10 m up the plane, starting from rest. The coefficient of

kinetic friction between the crate and the plane is i« = 0.3
(10 marks)

Figure 3

(b) The spring is placed between the wall and the 10-kg block. If the block is subjected to a
forece of F= 500 N, determine its velocity when s= 0.5 m. when s = 0, the block is at rest

and the spring is uncompressed. The contact surface is-smooth.
(10 marks)

LMB 30703/ LMB 22903 DYNAMICS Page 3 of 8



FEBRUARY 2025 : : CONFIDENTIAL

SECTION_B (Total: 60 marks)

at

. &

TRUCTION; Answer only THREE (3) questions. ..
Please use the answer booklet provided.

Question 3
With reference to power and efficiency.

An automobile having a mass of 2 Mg travels up a 7% slope at a constant speed of v = 100
km/h. if mechanical friction and wind resistance are neglected, determine the power

developed by the engine if the automobile has an efficiency € = 0.65.

(20 marks)

Figure 5

Question 4

With reference to impulse and momentum

The 0.5 kg ball strikes the rough ground and rebounds with the velocities shown. Determine
the magnitude of the impulse and the ground exerts on the ball. Assume that the ball does
not slip when it strikes the ground and neglect the size of the ball and the impulse produced
by the weight of the ball.

(20 marks)

Figure 6
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Question 5

With reference to conservation of linear momentum.

The spring is fixed to block A and block B is pressed against the spring. If the spring is
compressed s = 200 mm and then the blocks are released, determine their velocity at
the instant block B loses contact with the spring. The masses of blocks A and B are 10
kg and 15 kg, respectively.

(20 marks)

Figure 7
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Question 6

‘With reference to’kinenia,tics_, of rigid body.

(a) When the gear rotates 20 revolutions, it achieves an angular velocity of w = 30 rad/s,
starting from rest. Determine its constant angular acceleration and the time required.

(10 marks)

Figure 8

(b) The bucket is hoisted by the rope that wraps around a drum wheel. If the angular
displacemént of the wheel is © = (0.5 + 15t) rad, where t is in seconds, determine the
velocity and acceleration of the bucket whent =3 s.

(10 marks)

Figure 9

END OF QUESTION
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CONFIDENTIAL

: a. = Y- Ges T vy

2, : (a,}, &eammumm&wkwmtemmé

-lthepath:scxpmmdmy=v ] 3
mypnmmﬂaepsﬁxmdemtmm'tmmmeeqmm :

']m

'The ader«watwnof thxs msnlt is givenm nny standard m!cu%us tex.t.

m(v)y + % f Fodr = m(v) |
N ol

! o ; .
m{v; + Z f Fodr = mvydy |
n ' i

H

@y + f F,dt = w3
. ) f] o -

o If the Body™s angui&t mlwaimascm,then thefal!awmg:

eqx:atmnseanbens@d'
w mn-i-acf
8 By + wg + e
& = ad + ks ~ 0y

- Duec;hxscdmsm;sahmmgd the sgise of 6, o, agd « is.
detsermmed imm the algebralc sxgnsoi ﬁwn samr:ﬁm;l qmmunes.i

Mouon of me B

- xn oL cases theveiocaty afPand s twd cmnpanems af

wlmuoumba d»mmme&ﬁmmmesmmmumm B
‘ll“’&’r
. g: = o
g = W

. ] 2
T, = slgws

Kinetic energy

LMB 30703/ LMB 22803 DYNAMICS

Page 7 of 8



oo

FEBRUARY2025 : CONFRIDENTIAL

Principle of Work and Energy. -
{r} + {3012} = (B}
{n}+ {Me - ‘ks-} = {n}

J;=j}’.,dr

impulse

Fefw:

Power

&

ARy maag + mp{iad = sl + mpa)

Conservation of momentum
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