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M3 Paper B – Marking Guide 
 
1.  (a)  s = e0.3 − 1 = 0.3499 m = 35 cm (nearest cm)         M1 A1 
 

  (b)  v = 
t
s

d
d  = 3e3t                  M1 A1 

    when t = 0, v = 3 m s-1               A1 
 

  (c)  a = 
t
v

d
d  = 9e3t m s-2                A1 

 

  (d)  e.g. model predicts increasing accel., more likely to be decreasing   B1   (7) 
 
 

2.  (a)   
    30°       T 
 
          20 N 
 

      mg 
 
    resolve →:  20 − T sin 30° = 0  ∴ T = 40 N         M1 A2 

 

(b)  let natural length be l  ∴ T = l
xλ  = l

l )2.1(80 −          M1 A1 
  T = 40  ∴ l = 2(1.2 − l)  giving l = 0.8 m          A1 

    EPE = l
x
2

2λ  = 8.02
4.080 2

×
× = 8 J              M1 A1 (8) 

 
 
3.  (a)      a   2

1 a  sin α = 2
1   ∴ α = 30°        M1 

      α      ∠BOA = 90 + α = 120°        A1 
 
    

  (b)    θ    T   v  resolve :   T − mg cos θ  = r
mv2

      M1 

          at B, T = 0, θ = 120°  ∴ v2 = 2
1 ga      A1 

  

        mg  con. of ME: 2
1 m(u2 – v2) = mg × 2

3 a     M1 
       u         ∴ v2 = u2 − 3ga       A1 
          combining,  2

1 ga  = u2 − 3ga  ∴ u2 = 2
7 ga   M1 A1 (8) 

 

 
4.  (a)  amplitude = 2

1 (14 − 6) = 4 m             B1 

    period = 2 × 6 4
1  = 12 2

1  hours             B1 
 

(b)  x = a cos ωt  ∴ −−−− 1 = 4 cos ωt             M1 A1 
cos ωt = 4

1−   ∴ ωt = 1.8235, …            A1 

period = ω
π2  = 12 2

1   ∴ ω = 25
π4              M1 

  giving  t = 1.8235 ÷ 25
π4  = 3.6277 hours          A1 

  depth 9 m at 11 am + 3.6277 hours = 2.38 pm (nearest min.)     A1 
 

  (c)  depth 9 m again when  ωt = 2π − 1.8235 = 4.4597       M1 
t = 4.4597 ÷ 25

π4  = 8.8723              A1 
wait until 11 am + 8.8723 hours = 7.52 pm         M1 
∴ 2 hours 52 min. wait (nearest min.)           A1   (12) 
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5.  (a)   y       let y = h
r x, ρ = mass per unit volume   M1 

      r       ∴ 3
1 ρπr2hx = xxy

h
d 2 

0 
ρπ∫      A1 

     O     h   x   3
1 r2hx = xx

h
rh

d 3 

0 2

2

∫ = 2

2

h
r [ 4

4x ] h
0    M1 A1 

            3
1 r2hx = 4

1 r2h2  ∴x = 4
3 h     M1 A1 

 

  (b) 
portion mass y my 

cone ρ× 3
1 πr2×r = 3

1 ρπr3 4
3 r 4

1 ρπr4 

hemisphere 2
1 ×ρ× 3

4 πr3 = 3
2 ρπr3 r + 8

3 r = 8
11 r 12

11 ρπr4 

paperweight ρπr3 y  6
7 ρπr4 

 

     ρ = mass per unit volume y coords. taken vert. from vertex   M2 A3 
    

   ρπr3 × y  = 6
7 ρπr4  ∴ y = 6

7 r             M1 A1 (13) 
 

 
6.  (a)       R   resolve ↑:  R – mg = 0,  R = mg       M1 
    µR      resolve ←: µR = r

mv2
,  5

2 R = 40
2mv       M1 A1 

      mg    combining, 5
2 mg = 40

2mv          M1 

          ∴ v2 = 5
2 g × 40  giving  v = 12.5 m s-1 (3sf)   A1 

 
(b)    R      resolve ↑:  R cos 25 − µR sin 25 – mg = 0   M1 A1 
   µR         R = 

25sin25cos 5
2−

mg  

     25°   mg   resolve ←: R sin 25 + µR cos 25 = r
mv2

   M1 A1 

      combining, 
25sin25cos

)25cos25(sin

5
2

5
2

−

+mg
 = 40

2mv         M1 

      giving v2 = 
25sin25cos

)25cos25(sin40

5
2

5
2

−

+g
 ∴ v = 20.43      A1 

      % increase = 52.12
52.1243.20 − × 100% = 63% (nearest WN)   M1 A1 (13) 

 
 

7.  (a)  a = v
x
v

d
d  = 1

2
+x  × 2)1(

2
+
−

x
 = 3)1(

4
+
−

x
            M2 A2 

    

  (b)  
t
x

d
d  = 1

2
+x   ∴ ∫ (x + 1)  dx  = ∫ 2  dt          M2 

    2
1 x2 + x = 2t + c                 A1 

  

    t = 0, x = 0  ∴ c = 0  so  x2 + 2x = 4t           M1 
    t = T, x = d  ∴ d2 + 2d = 4T              A1 
    t = T + 9, x = d + 4  ∴ (d + 4)2 + 2(d + 4) = 4(T + 9)       M1 
    combining,  d2 + 8d + 16 + 2d + 8 = d2 + 2d + 36        M1 
    giving  8d = 12  so  d = 1.5              A1 
 
  (c)  (1.5)2 + 2(1.5) = 4T  giving T = 16

21  or 1.3125 s        M1 A1 (14) 

 

 
Total  (75) 
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Performance Record – M3 Paper B 

 
 
 

Question no. 1 2 3 4 5 6 7 Total 

Topic(s) variable 
accel. 

elastic 
string, 
EPE 

motion in 
a vertical 
circle 

SHM centre of 
mass by 
integr., 
composite 
body 
 

circular 
motion, 
banked 
track 

variable 
accel. 

 

Marks 7 8 8 12 13 13 14 75 

Student         
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