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M1 Paper L – Marking Guide 
 
1.  (a)  cons. of mom:  m(3u) – km(2u) = – m( 2

3 u) + km(u)       M1 A1 

          3mu + 2
3 mu = kmu + 2kmu         M1 

         2
9 mu = 3kmu  ∴ k = 2

3           A1 
 

(b)  impulse = ∆ mom = m[( 
−

2
3 u) − 3u] = − 2

9 mu ∴ mag. = 2
9 mu    M2  A1 (7) 

 
 
2.  (a)  (i)  non-uniform rod               B2 
    (ii)  particle                 B1 
 

(b)      R                  R 
 
               

       A    x                  B 
 

          40g         60g        
     

resolve ↑: 2R  = 40g + 60g = 100g  ∴ R = 50g        M1 A1 
 

(c)  moments about A : 40g(x) + 60g(4) – 50g(6) = 0        M1 A1 
    40gx = 300g – 240g = 60g ∴ x = 1.5  hence, c.o.m. is 1.5 m from A  M1 A1 (9) 
 
 
3.  (a)          TA    TB 

  α    
           
          1000g 

 

tanα = 4
3  (3,4,5 Pythag. triple) so sinα = 5

3 , cosα = 5
4       B1 

resolve → :  TBsinα – TAcosα = 0            M1 
    5

3 TB = 5
4 TA  ∴  TB = 3

4 TA           A1 
resolve ↑ :  TAsinα + TBcosα – 1000g = 0          M1 

      5
3 TA + 3

4 TA( 5
4 ) = 1000g          M1 

      3
5 TA = 1000g ∴ TA = 600g = 5880 N       A1 

hence   TB = 3
4 TA =  7840 N            A1 

 
(b)  tension in both cables will increase              B2   (9) 

 
 
4.  (a)   u = 21, v = 0 (at max. ht.),  a = –  g  use   v2 = u2 + 2as       M1 
    0 = 212 – 2gs ∴ s = 22.5 m              M1 A1 
    ball starts from 1.9 m, so it reaches 24.4 m above ground level    A1 
 

  (b)  s = 7.5 – 1.9 = 5.6, u = 21, a = –  g,  use   s = ut + 2
1 at2      M1 

    5.6 = 21t – 4.9t2    i.e.   7t2 – 30t + 8 = 0          M1 A1 
    (7t – 2)(t – 4) = 0  giving  t = 7

2 ,  t = 4           M1 A1 

    ∴ Barbara waits for 3 7
5 (≈ 3.71) seconds          A1   (10) 
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5.  (a)  e.g. string is inextensible so B moves down same dist. A moves up   B1 
    ∴ acceleration of B is 4

1 g m s-2  downwards         B1 
 

  (b)  eqn. of motion for A:   kmg – T = kma    (1)         M1  
  eqn. of motion for B:     T – mg = ma   (2)         M1  

(1) + (2)  gives  kmg – mg =  kma + ma          M1 A1 

k(g – a) = g + a ∴ k = ag
ag

−
+ =

4
3

4
5

g

g

 ∴ k = 3
5           M1 A1 

  (c)   u = 0, s = 0.5,  a = 4
1

 g  use   v2 = u2 + 2as          M1 
    v2 = 0 + 2(0.25g)0.5 = 2.45 ∴ v = 1.57 m s-1 (3sf)        M1  A1 (11) 
 

 
6.  (a)  vel. of B = λ(5i + 12j)                
    mag. of vel. = √[λ2(52 + 122)]  ∴  52 = 13λ i.e.  λ = 4      M1 A1 
    vel. of B = 20i + 48j                A1 

 
(b)  at 10:15, A is at 20i, B is at (5i + 12j)           M1 
  disp. vector of B from A = 5i + 12j – 20j = – 15i + 12j       M1 A1 

 

(c)  disp. vector of B from A at time t minutes = 15
1 (– 15i + 12j) × t    M1 A1 

    = – ti + 0.8tj       A1 
    at time t, dist. between A and B = √[( 

– t)2 + (0.8t)2]       M1 
    23 = t √1.64 ∴ t = 17.96  i.e.  t = 18 minutes (nearest minute)    M1 A1 (12) 
 
 
7.  (a)  resolve for P down slope mgcos30 = ma         M1 A1 

    a = 2
3g = 8.49 m s-2                A1 

 

  (b)  s = 30cos
3 = 2√3, u = 0, a = 2

3g ,  use   s = ut + 2
1 at2       B1 M1 

    2√3 = 0 + 2
1 ( 2

3g )t2  ∴   t2 = g
8  and  so t = 0.904 seconds (3sf)   M2 A1 

 

  (c)  resolving perp. to plane:  R – mgsin60 = 0  so  R = 2
3 mg     M1 

           F = µR =µ 2
3 mg          A1 

    resolving down the plane:   mgcos60 – F = ma         M1 

    2
1 mg – µ 2

3 mg = 3m   ∴ µg √3 = g − 6          M1 

    giving µ = g
g

3
3)6( − = 0.224 (3sf)            A1 

 

  (d)  s = 30sin
3 = 6, u = 0, a = 3,  use   s = ut + 2

1 at2         M1 

    6 = 0 + 2
1 (3)t2  ∴   t2 = 4  and  so t = 2 seconds        M1 A1 

    for P and Q to arrive at the same time, “t” = 2 – 0.904 = 1.10 (2dp)   A1   (17) 
 

 
Total  (75) 
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Performance Record – M1 Paper L 

 
 
 

Question no. 1 2 3 4 5 6 7 Total 

Topic(s) cons. of 
mom., 
impulse 

moments statics uniform 
accel. 

connected 
bodies 

rel. posn. 
i, j 

friction, 
uniform 
accel.   

 

Marks 7 9 9 10 11 12 17 75 
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