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Anderson Serangoon Junior College 2022 JC2 H1 Physics Prelim Mark Scheme
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	2
	B

Replace J with SI base unit of energy kg m2 s–2 in the original expression J kg–1 K–1 will give m2 s–2 K–1.


	3
	A

In the calculation of fractional uncertainty of 3X, the coefficient 3 will cancel out, also, for calculation of uncertainty, we always add and not subtract because the uncertainty should increase with more terms involved rather than decrease, so the final answer is x + 2y.


	4
	D

The condition for using kinematics equations is that a is constant and since a is a vector, both magnitude and direction must be constant.

Note that direction of a can be opposite to the direction of s, u or v so the other responses are not accepted.


	5
	A

All responses show a flat constant v at the initial distance travelled. For the next part where a is constant, using v2 = u2 + 2as, we see that when we plot v vs s, we get a square root curve, so A is the answer.

Alternatively, 



As v approaches zero,  approaches infinity, so the gradient approaches infinity.

	6
	C

Since we are using the same scales, it is expected that the initial velocity is the same as the air resistance is negligible when the velocity is small.



	7
	B

According to Newton’s First Law, a body stays at rest or continues to move with uniform velocity unless a resultant force acts on it.

When the train is moving at constant velocity, the grips also have the same velocity as the train. 
When the train is decelerating, according to Newton’s First Law, the grips would continue to move with uniform velocity.


	8



	D

Consider horizontal direction, the change of momentum = p cos θ – p cos θ = 0
So average horizontal force = 0

Consider vertical direction,
Change in momentum = p sin θ – (– p sin θ )=  2p sin θ

Average vertical force = 
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after collision
before collision



Relative Speed of Approach = Relative Speed of Separation
u1  u2 = v2  v1

before collision
after collision









uA –(– uB) = vB – vA
uA + uB = vB – vA


	10
	A

By Hooke’s Law, F = kx
5.0 = k(14 – 11)
K = 5.0 / 3
When F = 7.0 N,
7.0 = (5.0 / 3) x
x = 4.2 cm






	11
	B

Moment by weight about bottom left corner of book
= Wx/2 clockwise

To avoid rotation (i.e. achieve rotational equilibrium), the resultant moment must be zero about bottom left corner of book.

Hence, student must provide Wx/2 anticlockwise 


	12
	B

Tension must point away from ball
All forces in a vector triangle must be in the same clockwise or anticlockwise direction when the forces are in equilibrium.

A is wrong because directions of both tensions are wrong.
C is wrong because not all forces are in clockwise or anticlockwise direction.
C and D are wrong because angle between tension in cable and tension in chain should be right angles, and angle between weight and tension in chain should not be right angle.


	13
	C

Loss in GPE of 5.0 kg 
= Gain in KE of masses + Gain in GPE of 2.0 kg + Work done against friction
Gain in KE of masses = (5.0)(9.81)(1.5) – [(2.0)(9.81)(1.5 sin30°)+(12)(1.5)]
			= 41 J


	14
	D

When travelling at constant speed of 25 m s−1 up the slope, 
useful output power 
= useful output power in maintaining constant speed + rate of increase in GPE
= 30000 + mgv sinθ
= 30000 + 1400 (9.81)(25)sin 3.0° = 48000 W
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	D

At max speed, total driving force of the engines is equal to the total drag force.
Hence, the total power output = rate of work done against total drag
 Ptotal = D v = k v3

Comparing the 2 scenarios,
  
 
 vmax, one engine = 9.5 m s−1






	16
	C

At highest point of the vertical circle, minimally weight provides for the centripetal force.wow
Fnet = mac  mg = mvtop2/r
	      vtop2 = gr = 9.81(0.20) = 1.962 

By Conservation of Energy from bottom to top of vertical circle,
gain in GPE = loss in KE
mg∆h = ½ mvbottom2 – ½ mvtop2
g∆h = ½ vbottom2 – ½ vtop2
vbottom2 = 2g∆h + vtop2 = 2(9.81)(0.40) + 1.962
vbottom = 3.1 m s−1


	17
	C

centripetal acceleration = rω2
	     2.55 × 10−2    = (1.22 × 109)(2π/T)2
		           T  = 1.37 × 106 s


	18
	A

For the car to go around the bend, frictional force provides for centripetal force on the car.
Since Fnet = mac  frictional force = mv2/r  frictional force α v2
Hence,   
			    vrainy =  = 0.77 v


	19
	D

Potential difference across P = P / I = 18 / 2.0 = 9.0 V
Potential difference across Q = W / Q = 240 / 40 = 6.0 V
e.m.f. of power supply = 9.0 + 6.0 = 15 V
 

	20
	B

The difference between e.m.f. and potential difference is that e.m.f. is the amount of energy converted from other forms to electrical per unit charge, whereas potential difference is the amount of energy converted from electrical to other forms per unit charge.


	21
	B

For metal wire at constant temperature, the value of resistance should be constant. 
For filament lamp, the resistance increases with potential difference.
For diode, it requires a p.d. of around 0.3 – 0.7 V to conduct. After that, when it is forward bias, the resistance is very low as seen by the near vertical line of the graph.









	22
	C


Since  

   where a is the length of the cube


	23
	A

When temperature is reduced, the potential difference across the thermistor is increased. Hence, for the voltmeter reading to increase, it has to be arranged in parallel with the thermistor.


	24
	C
No current flows through voltmeter. Hence I1 = I2.

Current through ammeter = I1 = I2

Voltmeter reading = R1I2 
		       = R2I3
		       = E - I4R3


	25
	D

When variable resistor is 0 , 
Effective R across parallel circuit = 0 Ω, (current would not flow through the 15  in the lower branch of the parallel circuit)
voltmeter reading = 15 x (50 / [50 +25]) = 10 V   
 
When variable resistor is 50 , 
Effective R across parallel circuit = 25 ,
voltmeter reading = 15 x (50 / [50 +25 + 25]) = 7.5 V
 


	26
	D

Using LHR, for the magnetic force on the wire to be downwards, the magnetic field must be towards the right.


	27
	B

The direction of electric force on an electron is opposite in direction to the electric field. 
If the field is perpendicular and into the plane of the paper as per diagram 2, then the electron will be moving in a parabolic path out of the plane of the paper.






	28
	A

By
By
By
Bx
Bx
Bx



Step 1: Draw an arbitrary direction for current in coil X (say, CW) and use Fleming’s Right Hand Grip Rule to determine the corresponding direction of B-field inside coil X, at point O in this case, into page. The direction of B-field outside of coil X would hence be the opposite direction, hence B-field in both region P and Q due to coil X are directed out of page.

Step 2: Since question says that current in Y decreases B-field strength in region O, draw B-field strength due to Y in this region to be out of page. Now use FRHG to determine that the direction of current Y to be ACW.

Step 3: Use FRHG to determine the corresponding direction of B-field inside coil Y, in this case, out of page, for both regions O and P. The direction of B-field outside of coil Y would hence be the opposite direction, hence B-field in region Q due to coil Y is directed into page.

At P, both the B-field due to X and Y are in the same direction (out of the page), hence, the magnitude of resultant magnetic flux density at point P increases.
At Q, the B-field due to X and Y are in opposite direction, hence the magnitude of resultant magnetic flux density at point Q decreases.


	29
	C

Energy released 
= total binding energies of final nuclei  – total binding energies of initial nuclei


= total binding energies of – total binding energies of two 
= 2.54 × 3 – 2 × (1.09 × 2)
= 3.26 MeV


	30
	C

The general equation for beta-emission is as given




Comparing the parent nuclei X and the daughter nuclei Y, the nucleon number remains the same, but proton number increases by 1. 
The neutron number decreases by 1. The mass of the nucleus decreases slightly.
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