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1 (@) Mil For using—g=(0—-V)/(2-0)
or0=V —gt
V=20 Al [2]
(i) Speedis 40ms™ Bl [1]
(iii) M1 Forusingh="4 x40
or h =Y4g x 4% or 40> = 2gh
Height is 80 m Al [2]
2 [F-R=ma] M1 For using Newton’s second law
(3 terms)
Fa — 800 = 600a, Al
Fa =40000/25 (1600) B1
40000/vg — 800 = 600 (400/600) Al
Speed is 33.3ms " Al [5]
3 Ml For using triangle of forces
or for resolving in dir" XP,
or for using Lami’s theorem
or for resolving forces at X
vertically and horizontally
(equations must contain not more
than one unknown angle)
For correct A or resolve XP;, Al

and cosa = 5.5/7.3;

or 5.5/sin(90° + a) = 7.3/sin90° (Lami);
or 5.5cosa + Wsina = 7.3

and 5.5sina = Wcosa.

Angle AP, X =41.1°or 0.718° Al

For correct triangle and W* = 7.3% — 5.5%; Alft ft incorrect o
or W/sin(180° — 41.1°) = 7.3/sin90°;
or Wsin41.1°=7.3 — 5.5cos41.1°

or Wcos41.1° =5.5sin41.1°

W =428 Al [5]
4 (i) (1.5+3.5)/2=5/10 Bl For using (u + v)/2 = s/t

Displacement is 25 m Bl [2]

(ii) M1 For using v = I adt
v=0.015t* (+ C) Al
[3.5=0.015x100+C > C=2] Bl
[s = 0.005t" + 2t + (0)] Ml For using s = J.vdt
Displacement is 25 m, same as P. Al [5]
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(i) [V*=3*+2x25x8] Ml For using v’ = u” + 2as
Speed is 7ms Al [2]
(i) KEgain=%08(7-3)(=16) BIft ftincorrectspeed |
PE loss=16+7 Blft ft incorrect expression for KE
[0.8 x 10 x 8sina = 23] Mil For using PE loss = mgLsina
Angle is 21.1° or 0.368°¢ Al [4]
| Gi) ALTERNATIVELY ]
F=17/8 BI
[0.8 x 10sina — F = 0.8 x 2.5] Ml For using Newton’s second law
0.8 x 10sina — 0.875=0.8 x 2.5 Al
Angle is 21.1° or 0.368° Al
i) 32=3"+2x25s(s=32) B
[WD/7=3.2/8 M1 For using WD proport’l to dist.
or WD =0.875x 3.2 or WD = F(AX)
or WD =8 x 3.2 x(23/64) or WD = PE loss — KE gain
~ 1% 0.8(5° - 3%)]
Work done is 2.8 J Al [3]
(i) (a) PEloss=0.2g(3-h) B1
[0.2g(3 —h)=1.6] M1 For using PE loss = KE gain
h=22 Al [3]
""""""" ®) KEis¢y Bl Q131 ]
""""""" © [Vo/ve=(G/G-22)* Ml Forusingv’oc(G-hy |
orve/ve=/6/1.61 or (v / vg)’ = Ans. (i)(b) + 1.6
Ratio is 1.94 Al [2] Accept J60 + 4 or 15 +2
@ ML Forusingvoc(H—hty |
or using ¥ m(2.55vg)* = mgH
and 2 mvg® = mg(H — 2.2) and
eliminating Vi
H/(H - 2.2) =2.55 Al
H=26 Al [3]
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7 (@) M1 For resolving forces on Q vertically
R +3.2sin30° = 0.5g Al
Ml For resolving forces on Q horizontally
and using T = Wp
F +0.2g = 3.2c0s30° Al
[t =(3.2c0830° — 2)/(5 — 3.2sin30°)] M1 For using F = pR
Coefficient is 0.227 Al [6]
(ii) 2-T=0.2a Bl
T-0.227x5=0.5a Blft
Allow B1ft for
2-0.227 x 5=(0.2 + 0.5)a instead of
one of the above equations
Ml For solving fora or T
Acceleration is 1.24 ms > and tension is Al Allow a=1.25
1.75N [4]

© UCLES 2010



