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1. | =Amom. = 0.5[(13i + 7j) — (5i — 8j)] M1A1
=0.5(8i + 15)) Al
mag. of | = 0.5V(8%+ 15%) =8.5Ns M1Al (5)
2. (@ changeinKE = £ 1000(10%— 20°) = "150000J M1A1
change in PE = 1000(9.8)(200sin6) = 280000J M2 Al
change in ME = 280000 — 150000 = increase of 130000 J Al
(b)  airresistance Bl
friction Bl (8)
3. (@ s=t(2P—13t+20) =t(2t-5)(t—4) M1A1
particleat Owhens=0 .. att=0, 2, 4 seconds M1A1
(b) atrestwhenv=0, v= 9= 6t 26t + 20 M1Al
- 3P—13t+10=0, (t—-1)(3t—10)=0 M1
t=1, 2 seconds Al (8)
4. (a) S uS
B
R
69
A
mom. about B: 6gcos30° — R.2cos30° = 0 M1A1
- R=3g Al
mom. about A: 6gcos30° —-S2=0 M1Al
S= 3+3g Al
(b)  resolve —: uSsin60°— Ssin30° =0 M1Al
1
=2 = 1
u= FeN Al €)
5. (@ amax. ht,v=0 ..0=(22sna)’-2gs M1A1
742
5= %2 =1801 M1
starts 1.6 m above P so max. ht. above ground = 20.5 m (3sf) Al
(b) s="14 .. utsine—3gt’="14
Tt-49¢="14 M1AL
142 -55t—4=0 . (14t+1)(t—4)=0 M1
t=4inthiscase .. ball inflight for 4 seconds Al
(© s= utcosa=22x4xIB=1115=426 M1A1
max. dist. fielder canrunis4x 6=24m Al
max. initial dist. between fielder and ball = 42.6 + 24 = 66.6 m (3sf) Al (12)
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(@ % a,since masses on AD are equal to mass at B Al
(b)
portion mass y my
lamina 8m a 8ma
paticleat A | 2m 0 0
paticleat B | 6m 0 0
paticleat D | 4m 2a | 8ma
total 20m y | 16ma
y coords. taken vert. from AB M2 Al
U= 16ma_ 4
= Lm - da M1A1l
(©
portion mass X | mx
lamina 8m a dma
paticleat A | 2m 0 |0
particlesat B | (6 + Kkm a | (6+kma
paticleat D | 4m 0 |0
total (20+km | X | (10+k) ma
x coords. taken horiz. from AD M1Al
v - (10+k)ma _ (10+k)a
X = (20+k)m ~ "(20+k) M1A1l
Y- _16ma _ _16
(d) new y = ﬁ = ﬁ M2 Al
16a
(20+K)
45°
(10+k)a
(20+K)
o — 16 . —_16 Y —
tan 45° = (10+i)a s 1= givingk=6 M2Al (16)
(@)  cons. of mom: 7uy +4up, = 7(=) +4v M1
8V2 = 7U1 + 8U2 Al
_1
Va—3U e VT eu—eu,t lul M1A1l
u;—u, 2
eliminate v, giving 7u; + 8u, = 8eu;— 8eu, + 4u, M1A1l
8u, + 8eu, =8eu; —3u; .. Buy(e+ 1) =u(8e—23) Al
(b)  sub.inforu; and u,: 24(e+ 1) =14(8e—23) M1
24e +24=112e-42 givinge= 3 M1A1
(c)  speedsof A, B after impact are v, and v, resp.
vi=7msh v, =(£)14+3=1525ms* Al
origina KE= $x7x 14 +3x4x 3 =704 M1A1l
final KE= 2 x 7 x 72+ 3 x 4 x 15.25° = 636.625 J M1A1l
% KE lost = L44=5%062 100 = 9.6% (2sf) M1A1 (17)
Totd (75)
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Perfor mance Record — M 2 Paper F

Question no. 1 2 3 4 5 6 7 Total
TOpi C(S) 0] energy variable statics projectiles | centreof | collisions,
impulse accel. mass energy
Marks 5 8 8 9 12 16 17 75
Student
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