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2005 YR 1 PHYSICS REMEDIAL TEST - SOLUTIONS
	1
	A trailer of weight 30 kN carrying a weight of 20 kN is hitched to a cab at the point X as shown below.

	
	
	











	
	If the trailer carries a weight of 20 kN at the position shown in the diagram, what upward force is exerted by the cab on the trailer at the point X?

	
	A
	15 kN
	B
	20 kN

	
	C
	40 kN
	D
	50 kN

	
	Considering the free body diagram of the trailer alone and taking moments about the contact pt. of last wheel,

(5)(20) + (10)(30) = 20F
F = 20 kN

[B]

	
	

	2
	A heavy uniform beam of length L is supported by two vertical cords as shown.

	
	


	
	What is the ratio 
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of the tensions in the cords?

	
	A
	1/3
	B
	1/2

	
	C
	2/1
	D
	3/1

	
	Resolving forces vertically,

T1 + T2 = W 

--- (1)
Taking moments about the pt 1,

½ L x W = 2/3 L x T2 
--- (2)
Solving (1) & (2),
T2 = ¾ W
T1 = ¼ W
T1 / T2 = 1/3

[A]

	
	


	3
	A ruler of length 0.30 m is pivoted at its centre. Equal and opposite forces of magnitude 2.0 N are applied to the ends of the ruler, creating a couple as shown.

	
	


	
	What is the magnitude of the torque of the couple on the ruler when it is in the position shown?

	
	A
	0.23 Nm
	B
	0.39 Nm

	
	C
	0.46 Nm
	D
	0.60 Nm

	
	T = 2.0 sin 50o x 0.30 = 0.46 Nm

[C]

	
	

	4
	A uniform metre rule of weight 2.0 N is pivoted at the 60 cm mark. A 4.0 N weight is suspended from one end, causing the rule to rotate about the pivot. At the instant when the rule is horizontal, what is the value of the resultant moment about the pivot?

	
	A
	zero
	B
	1.4 Nm

	
	C
	1.6 Nm
	D
	1.8 Nm

	
	
Note that the system is not in equilibrium when the rule is horizontal,

MR 
= 4.0 x 0.4 – 2.0 x 0.1

= 1.4 Nm

[B]

	
	

	5
	A rod of length 1 metre has non-uniform composition, so that the centre of gravity is not at its geometrical centre.

The rod is laid on supports across two top-pan balances as shown in the diagram. The balances (previously set at zero) give the readings of 360g and 240g.

	
	


	
	Where is the centre of gravity of the rod relative to its geometrical centre?

	
	A
	1/10 metre to the left
	B
	1/10 metre to the right 

	
	C
	1/6 metre to the left
	D
	1/5 metre to the right

	
	
Taking moments about the right support,
x (0.600)(9.81) = (0.360)(9.81)

x = 0.6

Therefore, it is 0.1 m to the left of the c.g. of the rod.
[A]

	
	

	6
	A particle of mass m slides down a plane which makes an angle ( with the horizontal with an acceleration a. What is the frictional force exerted by the plane on the mass?

	
	A
	M(g – a)
	B
	M(g + a)sin(

	
	C
	M(g –a)sin(
	D
	M(gsin( - a)

	
	
Resolving in the direction parallel to the plane,
Mg sin( - f = Ma
f = Mg sin( - Ma
[D]

	
	

	7
	A car towing a trailer is accelerating on a level road. Which of the following statements concerning the magnitude of the force F exerted by the car on the trailer is/are true?

	
	(1)
	F must be greater than the magnitude of the total resistive force.

	
	(2)
	F is equal to the magnitude of the force exerted by the trailer on the car.

	
	(3)
	F is less than the magnitude of the driving force produced by the car.

	
	
	

	
	A
	(1), (2) and (3)
	B
	(1), (2)

	
	C
	(2) and (3) only
	D
	(2) only

	
	(1) is not always true. We can always come up with scenarios such that F = total resistive force as well as F < total resistive force.

(2) and (3) are true. You can verify that by drawing free-body diagrams.

[C]

	
	


	8
	A helicopter of mass 3.0 x 103 kg rises vertically with a constant speed of 25 ms-1. Taking the acceleration of free fall as 10 ms-2, what resultant force acts on the helicopter?

	
	A
	zero
	B
	3.0 x 104 N downwards

	
	C
	4.5 x 104 N upwards
	D
	7.5 x 104 N upwards

	
	Since the helicopter is moving at a constant speed, resultant force is zero.
[A]

	
	

	9
	Two bodies P and Q of equal mass, travelling towards one another on a level frictionless track at speeds u and v respectively, make an elastic collision.

At the same instant during the collision P is brought momentarily to rest. What is the speed of Q at that instant?

	
	A
	zero
	B
	v – u

	
	C
	2 (v – u)
	D
	½ (v – u)

	
	By the principle of conservation of momentum,
mu – mv = mvf
vf = u – v
Since the question is asking for speed, we can simply take the magnitude.
[B]

	
	

	10
	Two similar spheres, each of mass m and travelling with speed v are moving towards each other.
The spheres have a head-on collision. Which statement is correct?

	
	A
	The sum of the momentum before impact is 2mv.

	
	B
	The kinetic energies before impact are zero.

	
	C
	The sum of the kinetic energies after impact is mv2. 

	
	D
	The spheres stick together on impact giving a resultant speed of zero.

	
	By the principle of conservation of momentum,

mv – mv = mvf2 – mvf1
0 = vf2 – vf1
Looking at the options, only C is correct.

[C]

	
	

	11
	The temperature at which the r.m.s. speed of nitrogen molecules is twice as great as their r.m.s. speed at 300 K is

	
	A
	425 K
	B
	600 K

	
	C
	1146 K
	D
	1200 K
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[D]

	
	

	12
	An ideal gas exerts a pressure of 60 Pa when its temperature is 400 K and the number of molecules present in unit volume is N. Another sample of the same gas exerts a pressure of 30 Pa when its temperature is 300 K. How many molecules are present in unit volume if this second sample?

	
	A
	4N / 3
	B
	3N / 2

	
	C
	3N / 4
	D
	2N / 3

	
	Note that the N used in this question is the number density.

Therefore p = NkT  where N = number of molecules / V
60 = Nk (400)
--- (1)

30 = N2 (300)
--- (2)

(1) / (2)

N2 = 2/3 N
[D]

	
	

	13
	The pressure p of a gas occupying a volume V and containing N molecules of mass m and mean square speed 
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The density of argon at a pressure of 1.00 x 105 Pa and at temperature of 300 K is 1.60 kg m-3.

What is the root mean square speed of argon molecules at this temperature?

	
	A
	216 ms-1
	B
	250 ms-1

	
	C
	306 ms-1
	D
	433 ms-1
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= 433 ms-1
[D]

	
	

	14
	In a mixture of two monatomic gases X and Y in thermal equilibrium, the molecules of Y have twice the mass of those of X. The mean translational kinetic energy of the molecules of Y is 6.0 x 10-21 J.
What is the mean translational kinetic energy of the molecules of X?

	
	A
	3.0 x 10-21 J
	B
	8.5 x 10-21 J

	
	C
	4.2 x 10-21 J
	D
	12 x 10-21 J

	
	Since they are in thermal equilibrium, they have the same temperature. T is proportional to KE ( they have the same average KE. Since Y has twice the mass of X, total KE of Y would be twice of X.
[A]

	
	

	15
	A gas cylinder is fitted with a safety valve which releases a gas when the pressure inside the cylinder reaches 2.0 x 106 Pa. Given that the maximum mass of this gas the cylinder can hold at 10 oC is 15 kg, what would be the maximum mass at 30 oC?

	
	A
	5.0 kg
	B
	14 kg

	
	C
	15 kg
	D
	16 kg

	
	V, p constant
pV = (mtotal / m) RT
(303) (mtotal / m) = (15/m) (10 + 273)

mtotal = 14 kg

[B]
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