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Area of study 1 −−−− Motion in one and two dimensions 
 

Q1  252015
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Q2  The reaction force consists of two components. They are the 

normal force and the force due to friction. 10310025
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Q7  Conservation of energy (gravitational potential energy and 

kinetic energy): 
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1
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v
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×=− , 
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50
50500 ×=−R , 1300≈R N 

Apparent weight is 1300 N approx. 

 

Q9  Same answer as Q7, i.e. 7.1 m s-1 (Conservation of energy) 

 

Q10  The two balls are in free fall, .: reaction force is zero. 
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Q12  Conservation of momentum: 

( ) 0.610.00.40.110.00.1 ×+×=+ u , 2.4≈u m s
-1

  

 

Q13  Down motion: 3.6
−

=v  

Up motion: 2.4+
=u  

Net impulse 3.61.12.41.1 −+
×−×=∆= p 6.11

+
≈  Ns 

|Net impulse| 6.11≈ Ns 

 

Q14  |Net impulse| tFaverage ∆= || , 020.0||6.11 ×= averageF  

580|| ≈averageF N 

 

 

 

 

 

 

Q15                                                                           3 
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.: time of flight 4.0= s 

 

Q16  Horizontal displacement 2.14.00.3 =×= m 

Vertical displacement ( ) ( ) 8.04.040
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Area of study 2 − Electronics and photonics 
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Q5  When the LEDs are conducting, voltage across each one is 

2.0 V.  .: max. voltage across 100 Ω  resistor 0.40.20.6 =−= V 

Max. 040.0
100

0.4
====

R

V
II RLED A 40=  mA 

   

 
 

Q7  When  L2 is conducting, L1 is reverse biased. When L2 is not 

conducting, voltage across the resistor (and .: L1) is zero. .: L1 is 

off all the time.          C 

 

Q8  The lower one is R. 

 

Q9  
4

5

5
=

k

RLDR , 25.6=LDRR k Ω  

 

Q10  2.20 ≤< I  units approx. 

 

Q11  20 ms 
 

Q12  Voltage gain
i

o

v

v
= , 

iv

5.1
20 =− , 075.0−=iv V 75−= mV 

Horizontal: 10 mV per division 

Vertical: 0.5 V per division 

 

Q13   

 
 

Detailed study 2−−−− Investigating materials and their use 

in structures 
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Q1         D 
 

Q2  Stress
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Q7  Centre of mass measured from the base: 

5.2
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5.335.215.115.01
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×+×+×+×
=y cm 
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Tilt angle °≈
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− 3.11
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Q8  About the axis of rotation,  
5105005.010001.0 −

×=××=τ Nm   C 

 

Q9  Minimum torque required 60.005.0102.1 =××> Nm 

65.005.0131 =×=τ Nm 

60.010.062 =×=τ Nm 

( ) 57.010.045cos83 ≈×°=τ Nm 

( ) 64.010.045cos94 ≈×°=τ Nm    A 

 

Q10         C 
 

Q11  Young’s modulus 80
003.0
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Q12         D 
      

 

Please inform physicsline@itute.com re conceptual, 
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