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 R + Tsin30 = 200g      F = 200 × 2.2 
Fr = 0.3(200g-Tsin30)                                = 440 N 
Tcos30 – 0.3(200g – Tsin30) = 440 
T(cos30 + 0.3sin30) = 1028 
T = 1010 N (3 s.f.) 
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 u = 4.9 ms-1 
a = -9.8 ms-2 
v = 0 ms-1 
v2= u2 + 2as 
0 = 24.01 – 19.6s 
s =  1.225m 
Max height = 3.025 m             Bounce height = 2.12 m 
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 5 – 0.4g = 0.4a 
a = 2.7 ms-2 
mg – 5 = 2.7m 
m(g – 2.7) = 5 
m = 0.704 kg 
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 From A :  -1 × 40g + 2.25TB = 0 
   TB = 174 N (3sf)  
From B : 1.25 × 40g – 2.25TA = 0 
                        TA = 218 N (3 sf)   
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 u = 3i – 2j 
a = i + 2j 
t = 4 
s = ut + ½at2 
s = 12i – 8j + 8i + 16j 

   = 20i + 8j                      Magnitude = ξ202 + 82 

                                                              = 4ξ29   
                                                              = 21.5 m 
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 ◦ Working in ‘j’ only 

u = Usinθ 
a = -g 
v = 0 
v2 = u2 + 2as       0 = U2sin2θ – 2gs 

                              s = 
𝑈2𝑠𝑖𝑛2𝜃

2𝑔
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 80 – Fr = 30×2.2 
Fr = 80 – 66 
    = 14 N 
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x = 
452𝑎

2
     x+600 = 

752𝑎

2
   

 
452𝑎

2
 + 600 = 

752𝑎

2
     

5625a – 2025a = 1200 

a = 
1

3
       x = 337.5 m  (338m)  
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 v = 6 + 24t2 – 3t3 
a =  48t – 9t2 
a > 0 
3t(16 – 3t) > 0 

0 < t <  
16

3
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 From A 
 -4 × 50  - 2.5 × 40 + 8 × TB = 0 
    TB = 37.5 N 
From B 
 4 × 50  + 5.5 × 40 - 8 × TA = 0 
    TA = 52.5 N 
 

www.mathsbox.org.uk 

 



 

 

  

Q
U

E
S

T
IO

N
 1

 

t2g = 
11

16
s       (t + 1)2g = s 

t2g = 
11

16
(t + 1)2g 

16t2 = 11t2 + 22t + 11 
5t2 - 22t – 11 = 0 
t = 4.85    s = 168 m 
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 R = 10gcosθ N 
Fr =2.5gcosθ N 
10gsinθ – 2.5gcosθ = 0 
tan θ = ¼  
θ =  14.0° 
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 6g – T = 6a 
T – 10 = 5a 
6g – 10 = 11a 
a = 4.44 ms-2 
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 TA = 1.2TB  Let x = distance from b 
 From A    10TB  -5 × 40 – 20(10- x) = 0 
                                   10TB + 20x = 400 
From B   5 × 40 + x - 10 × 1.2TB = 0 
                                   12TB - 20x = 200 
22TB = 600   TB = 27.27     x =  6.36 m   
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 r = (2t2 - 3t)i + (t3 – 2t)j 
v = (4t - 3)i + (3t2 – 2)j 
a = 4i + 6tj 

|a| = ξ42 + 242 

       = ξ592 
       = 24.3 ms-2 
 

www.mathsbox.org.uk 

 



 

 

  

Q
U

E
S

T
IO

N
 1

 r = 5t + 3sin t + 4cos t  m 
v = 5 + 3cos t – 4sin t  ms 
Max values occurs when 3cos t – 4 sin t is maximum 
3cos t – 4 sin t = R(cos(t + θ))  
Rcos θ = 3   Rsin θ = 4  

R = ξ32 + 42 
R = 5   max value of 3cos t – 4 sin t = 5      Max velocity = 10 ms-1 
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 r1 = 2i – 5j  
v = i + 3j  ms-1 
Displacement when t = 5 is 5i + 15j 
Displacement from the origin = 2i – 5j + 5i + 15j 
                                                     = 7i + 10j 

Distance from origin = ξ72 + 102 

                                     = ξ149 
                                     = 12.2  m 
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        s = ½ × 20 × 5 + 200 + ½ × 13⅓ × 20 

   = 383m 
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 u = 10cos40°i + 10sin40°j  ms-1 
a = - 9.8 ms-2 
si = 4 m 
s = ut + ½at2    sj = ut + ½at2  
 4 = 10cos40°t + 0              = 10sin40°×0.522 - 4.9 × 0.5222  
 t = 0.522        = 2.02 m     Height = 3.62 m 
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 R + 25sin30 = 6g 
R = 46.3 N 
Fr = 25cos30 
Fr = 21.7 N 
Coefficient of friction = 0.469 
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 R = 6gcos22° N 
   = 54.5 N 
Fr = 6gsin22° N 
     = 22.0 N 
Coefficient of friction = 0.404 
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 u = (8i + 24j) ms-1  
a = -9.8j ms-2 
s = xi + 0j 
Working in j 
s = ut + ½at2 
0 = 24t – 4.9t2  
t(24 – 4.9t) = 0 
t = 0   t = 4.898s               si = 8 × 4.898  
                                               = 39.2 m 
 

Q
U

E
S

T
IO

N
 3

 F = 0.2g – 1.5 N 
   = 0.46 
F = ma 
a = 2.3ms-2 
u = 0 
t = 3       s = 0 + ½ × 2.3×9 
                  = 10.4m 
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 v = (3 – 2t)i + (2t – 1)j 
r = (3t – t2 + 4)i + (t2 – t)j 
Traveling due south then 3 – 2t = 0     t = 1.5 s 
r = (3t – t2 + 4)i + (t2 – t)j 
r = 6.25i +0.75j 
|r| = 6.29 m 
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 Force = 3i + 2j + 4i – 3j 
           = 7i – j 
F = 0.4a 
0.4a = 7i – j 
     a = 17.5i – 2.5j 
     |a| = 17.7 ms-2 
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 u = 10 
s = 25 
v = 0 
v2 = u2 + 2as             F = -4 N 
0 = 102 + 50a            R = 19.6 N 
a = -2ms-2                          Coefficient of friction = 0.204 
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 r = (2t – 5)i + (2sint - 3cost)j 
v = 2i + (2cos t + 3sin t)j 
Max velocity occurs where (2cos t + 3sin t) is at it’s maximum 
2cos t + 3sin t = Rcos(t - θ) 

R = ξ22 + 32 
    = 3.61                        Maximum velocity = 2i + 3.61j 
                                                                  |v| = 4.13 ms-1 
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 Let x = distance of the support from A 
50g × x = (5 – x) × 40g + (10 – x) × 60g 
50x = 200 – 40x + 600 – 60x 
150x = 800 
x = 5.33m 
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 60 × 0.8 - F × 1 
F = 48 N 
 

Q
U

E
S

T
IO

N
 5

 F = ma 
-3gsin18° = 3a 
a = -3.03ms-2 
u = 4 ms-1 
s = 0 
s = ut + ½at2 
0 = 4t – 1.515t2 
t(4 – 1.515t) = 0  t = 2.64 s 
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 Let d be the distance from the centre of the seesaw to the second child 
1.75 × 35g = 42dg 
d = 1.49 m 
Distance between the children = 3.21 m 
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 R = mgcos 40°  
F = mgsin 40° 

Coefficient of friction = 
mgsin 40°

mgcos 40°
 

                   
                                       =  0.839 
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 (Working in ‘j’) 
u = 1.5 sin 40°  ms-1 
a = -9.8 ms-2 
s = -1.7 m 
v2 = u2 + 2as 
v2 = (1.5sin40°)2 – 2 × 9.8 × -1.7 
vj = 5.85 ms-1 

vi = 1.15 ms-1            Speed = ξ1.152 + 5.852 
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 T – 5gsin 30° = 5a 
3g – T = 3a 
3g – 5gsin 30° = 8a 
a = 0.613 ms-2 
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 F1 = 2i + 6j - k  
F2 = i – 2j + 4k 
F3 = i – j + 2k 
F = 4i + 3j + 5k 
8a = 4i + 3j + 5k 

a = 
1

2
𝑖 +

3

8
𝑗 +

5

8
𝑘              r =  ½ × 42 × (

1

2
𝑖 +

3

8
𝑗 +

5

8
𝑘)         

r = ut + ½at2                                      |r| = ξ42 + 32 + 52  
                                                     = 7.07 m 
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