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 ⇒ |G| = √(62 + 142 + 392) ≈ 41.9 Nm M1 A1        (5) 

      (7 marks) 
   

2.         (a)  AB = 8i − 4j + 12k  

  8i − 4j + 12k = 2
1  × a × 42 ⇒ a = i − 2

1 j + 2
3 k M1 A1 ft 

  (12i − 4j + 6k) + F2 = 2(i − 2
1 j + 2

3 k) M1 

   ⇒ F2 = (−10i + 3j − 3k)N A1 (5) 

(b)  Work done = (F1 + F2).AB  

          = (2i − j + 3k).(8i − 4j + 12k)  M1 

           = 16 + 4 + 36 = 56 J M1 A1        (3) 

      (8 marks) 
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3.         (a)  IPQ = 3
4 m (3a)2 = 12 ma2 M1 A1      (2) 

(b) 

 

Energy: 2
1  × 12 ma2 × θ 2  = mg × 3a M1 A1 ft 
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(c)   R(↑): Y − mg = m × 3aθ 2 M1 A1 
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      (9 marks) 
   

4.         (a)  IC = 2
1 mr2 + m( 2

1 r)2 = 4
3 mr2 M1 A1 

  M(C): 4
3 mr2θ  = −mg 2
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g
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2 θ            approx. SHM M1 A1        (6) 
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      (10 marks) 

Alt    mg × 2
1 r(1 − cos α) = 2
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   cos α = 
162
161 , α = 6.4° (AWRT) or 0.11c (AWRT) A1 

 
(ft = follow through mark)

Y 

PQ 
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5.         (a) 
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  (10 marks) 

 
(ft = follow through mark) 
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6.         (a)   Aux equ.  m2 + 2m + 2 =0  

    ⇒ m = −1 ± i M1 A1 

   G. soln.: r = e−t(A cos t + B sin t) A1 ft 

  t = 0, r = i ⇒ A = i M1 A1 

  r = −e−t(A cos t + B sin t) + e−t(−A sin t + B cos t) M1 

  t = 0, r  = (−i + j)  ⇒ −i + j = −i + B ⇒ B = j M1 

   ∴r = e−t(cos t i + sin t j) A1              (8) 

(b)  r  = − e−t(cos t i + sin t j) + e−t(−sin t i + cos t j) M1 

      = e−t{−(cos t + sin t)i + (cos t − sin t)j}  

  Speed = e−t√{(cos t + sin t)2 + (cos t − sin t)2} M1 A1 

             = e−t√{1 + 2 cos t sin t + 1 − 2 cos t sin t} M1 

   = e−t√2 (*) A1              (5) 

(c)  Loss of KE = 2
1  × 2 × 2(1 − e−2) M1 

            = 2(1 − 2e
1 ) (≈ 1.73 (AWRT)) A1              (2) 

  (15 marks) 

 
(cso = correct solution only) 
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7.         (a)  I = 2
1 ma2 + m(3a)2 + 2

1 ma2 + m(5a)2, M1 A1 A1 

   3
1 (3m) (4a)2 + 3ma2 M1 A1 

   = 54 ma2 (*) A1              (6) 

  
2
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  (16 marks) 
 
(cso = correct solution only; ft = follow through mark) 
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