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±1 in 3rd sig fig                                                                                         5                                5 AG 
 

 
2 (i) ─100 = 30sin25t ─ 4.9t2   or 2 equations M1  or for 2 sections of time 

  correct quad or via 2 correct equations A1  B1 1.29 (up) / 2.59 (across) 
  for attempting to solve quad or 2 equat’s M1  B1 4.70(down)/3.41(down) 
  t = 5.99 or 6.00 A1 4 could be 6.00/6.0/6 
 (ii) s = 30cos25 x 5.99 M1   
  s = 163 m A1  2   on their t 
      
  ((Alternatively for (i) & (ii)    
  y= xtan ─ gx2sec2/2V2   aef ((B1  correct formula 
  sub y = ─100 in equ of traj M1   
  Solve quad. M1   
  Solve to give x = 163 A1   
  Use s = ut for horizontal motion M1   
  t=5.99 or 6.00)) A1 ))   on their x                        6 
 
3 (i) use of cof m2/3 along median of fromB M1   

  (160+48)d=160x(6+5)+2/3x6x48 M1  or 208 y  = 160x5 + 48 x12    
( y =6.615) negatives OK 

  d = 9.38 cm A1 3 AG (no incorrect w. seen) 
 (ii) tanθ=3.38/8     (or 3.38/5) M1  or 8/3.38, 5/3.38 not sin/cos 
  θ=22.9  A1  2  
 (iii)  mx6=3.38(5) x 1.3 

or  1x5=48/160x2+6m 
M1  or (m+1.3)x6=1.3x9.38 

(m+1.3)x10=1x5+.3x12+16m
(m+1.3)x6=1x11+0.3x4 

  m = 0.733  A1 2                                           7 
 
4 (i) Rcosθ = 0.5 x 9.8 M1  for resolving vertically 
  3/5R = 0.5 x 9.8 A1  correct use of cosθ = 3/5 
  R = 8.17 N A1  3  for use of sinθ ( 6.125) 
 (ii) r = 4 B1   

  Rsinθ = 0.5 x 4 x ω2   (mrω2 can be wrong) M1  for resolving horizontally 
  ω = ¶(8.17x0.8/0.5x4) M1  solve ω from mrω2(correct) 
  ω = 1.81 rads-1 A1 4  
 (iii) T = 2Π/1.81 M1   
  T = 3.47 or 3.48 s A1  2  their ω                            9 
 

1 (i) 3800 ─ R = 1000 x 3 M1  use of F=ma (needs 3 parts) 

  R = 800 N A1 2  
 (ii) P = Fv M1  3800x8 only unless MR 
  P = 30 400  W A1 2 or 30.4 kW                         4 
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5 (i) mgh=75x9.8x200xsin10 B1  M1  for 182=152 + 2ax200 

  work done against resistance=200R B1  A1  a = 0.2475 
  0.5x75x152

 + mgh = 0.5x75x182+200R M1  M1 75gsin10-R=75x0.248 
  R=109 N A1 4  
 (ii) D=75x9.8xsin10  M1  B1 tot. WD=75x200gsin10 
  D = 128   (may be implied) A1  B1    t = 200/6 (33.3) 
  P=127.6x6 M1  M1  power = WD/t 
  P=766 W A1  4 their Dx6 ,theirWD/their t 
 (iii) 77.6=75a M1  use of "F=ma"with 

driv.f─R 
  a=1.03 or 1.04 ms-2 A1  2  on their (D─50)/75      10 
 
6 (i)a) 8 x 0.2 = 4m ─ 2 x 0.2 M1  use of cons. of mom. 

  m = 0.5  A1 2 AG 
   b) use of rel. separation/rel. approach M1   
  e = ¾ A1 2 AG 
 (ii) B's speed = 3     (accept –3) B1  may be implied 
  I = 0.5 x 3 ─ ─ 0.5 x 4 M1  use of cons. of mom. 
  I = 3.5 Ns A1 3  
 (iii) 2x0.2 + 3x0.5 = 0.2x + 0.5y M1  use of cons. of mom. 
  ¾ = x ─ y M1  use of coeff of rest. 
  solving sim equ M1  one soln. sufficient 
  x = 3.25 ms-1  (A) ; y = 2.5 ms-1  (B) A1+A1 5 Max A1 only any negatives 

in final answer                12  
 
7 (i) centre of mass of cone = ¼ h B1   

      "      "     "      "  hemisphere  = 3/8 x 0.4 B1  (0.15) 

  0.05 x 30 = (¼ h+0.1)x5 
 or    = 0.3 x 5 if h is assumed to be 0.8 

M1 
A1 

 M(G) 
G is c. of m. of toy  

 alternatively 0.05 x 35 = (¼ h+0.15)x5 
 or  = 0.35 x 5 if h is assumed to be 0.8 

(M1) 
(A1) 

 M(H) 
H is c. of m. of hemisp. 

 or 0.3x35 = 0.25x30 + (0.4 + ¼ h )x5 
or  = 0.25x30 + 0.6x5 h is ass’d to be 0.8 

(M1) 
(A1) 

 M(A) 
A is hemisphere base pt

 or (h+0.1)x35=(h+0.15)x30 + Hh x 5 
or 0.9x35=0.95x30+0.6x5 if h is ass’d 0.8 

(M1) 
(A1) 

 M(B) 
B is vertex of cone 

 or 0.1 x 35 = 0.15 x 30 - ¼ h x 5 
 or  = 0.15x30–0.2x5 if h is ass’d to be0.8 

(M1) 
(A1) 

 M(O) 
 

 or (¼ h+0.1)x35 = (¼ h+0.15)x30 
 or  0.3x35=0.35x30 if h is ass’d to be 0.8 

(M1) 
(A1) 

 M(C) 
C is c. of m. of cone 

   
 
h = 0.8 (can be implied by verification) 

 
 
A1 

 
 
5

AG(if not derived then 
matching values must 
be demonstrated) 

 (ii) Tx0.8 + Fx0.4 = 35x0.1xsin30 M1  taking moments 
  or equivalent A1  correct equation 
  16 T + 8 F = 35 A1 3 AG  CWO 
 (iii) Tcos30 = F B1    
       16 F  cos30 + 8F = 35 M1  solve sim equ(1soln.ok)
  F = 1.32 A1   
  T = 1.53 A1 4                                 12 
 


