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Hillcrest 

High School 

In order for the box to be stationary the 
T1 and horizontal component of T2 

forces must equal .  
BUT the T2 force is at an angle thus the 
actual T2 must be bigger than T1 so that 

the T2x= T2.cos Ɵ will equal to T1. 

Careful they asked the MASS (not 
weight) and mass DOES NOT CHANGE 

😊 



Question 2 
2.1.1   When a resultant/ net force acts on an object, the object will accelerate in the direction of the 
 force. The acceleration is directly proportional to the resultant/net force and inversely 

 proportional to the mass of the object. ✓✓                                                                                                             

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
T – 12,25 = 5a --------1 
24,63 – T  = 2,5a --------2 
 
a = 1,65 m.s-2 
 
 
 



2.2.1  Every body in the universe attracts every other body with a force which is directly proportional 

 to the product of their masses ✓ and inversely proprtional to the square of the distance 

 between their centres ✓                                                                                                                                         

 
 
 
2.2.2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Careful – if you choose down as 
negative then the ball moved below 
the starting point and ∆y is negative.  

 
Question 3 
3.1   9,8 m.s-2                                                                                                                                (1) 
 
3.2.1  

UPWARD POSITIVE UPWARD NEGATIVE 

△y = vi△t + 
1

2
𝑎△t2 ✓ 

-2 = vi × 0,125 + 
1

2
 × (-9,8) (0,125)2 ✓  

                                                          
.vi = -15,388 m.s-1 
vi2 = vi2 + 2a△y 

-15,3882 = 02 + 2(-9,8) △y ✓ 

△y = 12,08 m 

Height = 12,08 + 2 ✓ 

Height = 14,08 m  

△y = vi△t + 
1

2
𝑎△t2 ✓ 

 2 = vi × 0,125 + 
1

2
(9,8) (0,125) ✓ 

                                                          any one✓ 

vi = 15,388 m.s-1 
vf

2 = vi
2 + 2a△y 

15,3882 = 02 + 2(9,8) △y ✓ 

△y = 12,08 m 

Height = 12,08 + 2 ✓ 

Height = 14,08 m ✓ 

 
                                                                                                                                                    (4) 
 
3.2.2  

UPWARD POSITIVE UPWARD NEGATIVE 

vf = vi + a△t ✓ 

-15,388 = 0 + (-9,8) (△t) ✓ 

△t = 1,57s 

△t = 1,57 + 0,125 ✓ 

△t = 1,70 s ✓ 

 
 
 

vf = vi + a△t ✓ 

15,388 = 0 + (9,8) (△t) ✓ 

△t = 1,57s 

△t = 1,57 + 0,125 ✓ 

△t = 1,70s ✓ 

                                                                                                                                                    (4)  

 

3.2.3  
            

                                                               OPTION 1 

UPWARD POSITIVE UPWARD NEGATIVE 

vf
2 = vi

2 + 2a△y ✓ 

vf
2 = -15,3882 + 2(-9,8) (-2) ✓ 

 vf = 16,61 m.s-1 downwards ✓ 

vf
2 = vi

2 + 2a△y ✓ 

vf
2 = 15,3882 + 2(9,8) (2) ✓ 

vf = 16,61 m.s-1 downwards ✓ 

 

                                                               OPTION 2  

UPWARD POSITIVE UPWARD NEGATIVE 

vf = vi + a△t ✓ 

vf = -15,388 + (-9,8) (0,125) ✓ 

vf = -16,61 

vf = 16,61 m.s-1 downwards ✓ 

vf = vi + a△t ✓ 

vf = 15,388 + (9,8) (0,125) ✓ 

vf = 16,61 m.s-1 downwards ✓ 

 

 
 



                                                             OPTION 3 

UPWARD POSITIVE UPWARD NEGATIVE 

△x = 
𝑣𝑓+𝑣𝑖

2
 △t ✓ 

-2 = (
𝑣𝑓+(−15,388)

2
) × 0,125 ✓ 

vf = 16,61 m.s-1 downwards ✓ 

 
 
 

△x = 
𝑣𝑓+𝑣𝑖

2
 △t ✓ 

-2 = (
𝑣𝑓+(15,388)

2
) × 0,125 ✓ 

vf = 16,61 m.s-1 downwards ✓ 

 
 
 

                                                                                                                                                        (3) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

If you choose down as positive then 
remember that you graph is inverted from 

how you normally would draw it.  



If the graph gave the car’s 
velocity as -9, then stay with 
this. Do not change it to +.  

Quesiton 4 
 
4.1                                   ∑pi = ∑p                    Left as positive 
    

                    (mc.vic) + (mt.vit) = (mc + mt)vf   ✓ (Any one of the formulae) 

           (26000) + (2500) vit ✓ = (1300 + 2500) (-9) ✓       Positive marking from Q4.1  

                                           vit = -24,08 m.s-1 

                                               = 24, 08m.s-1 ✓ (to the right).                                                   (4) 

 
 

4.2 Fnet = 
𝑚(𝑉𝑓−𝑉𝑖)✓

△𝑡
 

          

             = 
1300(−9−20)✓

(0,2)✓
 

             = -188500 

      Fnet = -188500 N ✓ (to the right).                                                                                        (4) 

 
                                  
 

4.3 ∑Ki = 
1

2
mc vic

2 + 
1

2
mt vit

2 ✓   Left as positive 

             = 
1

2
(1300) (202) + 

1

2
(2500) (-24,082) ✓            Positive marking from Q4.2 

             = 984808J                    Accept: 9,85 × 105 J 
 
 

      ∑Kf =  
1

2
 (mc + mt) vf

2 

            =  
1

2 
 (1300 + 2500) (-92) ✓ 

            = 153900 J  

        ∑Ki ≠ ∑Kf ✓ 

       the collision is inelastic ✓ 

                                                                                                                                     (5) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Question 5 
 

   The net work done on an object by a force is equal to the change in the object’s kinetic energy. ✓✓ 

                                                              OR 

   The work done on an object by a resultant/ net force is equal to the change in the object’s kinetic 

   energy. ✓✓                                                                                                                                

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5.3 
 
.OPTION 1 
 

                              Wnet = (WFnormal) + Wfriction + WFgravity ✓ 

 
                                Wnet = (0) + µKN.△x.cosӨ + mg.△x.cosӨ 
 

     Wnet = 0 + (0,42) (850) (9.8) (cos 30°) ✓ (200) (cos180°) ✓ + (850) (9,8) (200) (cos 60°) ✓ 

 
                               Wnet = (-605 975,2955) + 833 000 
 

                              Wnet = 227 024, 7045 (or 227 024,7) J✓ 

 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
  

 
 
 
 
 
 
 
 

 

OPTION 3 and 4 
 
                                                  △EK from B to C = EKf - EKi    

                                                   - 108 950 = EKf  - 227 024, 7045 ✓ 

                           

                                      EKf at C = 118 074, 7054 J 

 

                                           EK at C = 
1

2
mv2 

                                        118 074, 7045 = 
1

2
(850) v2 

                                                                vat C = 16,6680 m.s-1 
                                                    

 

 

 

 

 

 

 

OPTION 3 
 

                                              Wnet = △EK ✓ 

 

     WFnormal + Wgravity + Wfriction + WFbrakes = 
1

2
𝑚(𝑣2𝑓 − 𝑣2𝑖) 

                       0 + 0 + µKN.△x.cosӨ + Fbrakes. △x.cosӨ = 
1

2
𝑚(𝑣2𝑓 − 𝑣2𝑖) 

(0,42) (850) (9.8) ✓ (50) (cos 180°) ✓ + Fbrakes. (50) (cos 180°) ✓ = 
1

2
(850)(02 − 16,66802)  

                                                      Fbrakes = - 1137, 106 N 

                  

 



 
Question 6 
 
6.1  
 
 
 
 
 
 
             (3) 
 
 
 
6.2  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The trick to this 
question was 

realising that the 
motor also exerted 
a separate force on 

the box.  



 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7.1 

7.2 

7.3 

7.4 

7.5 

Question 7 


