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4729 Mark Scheme January 2010
4729 Mechanics 2
1 75x9.8x40 B1 Average Speed = 40+120
(75%9.8x40)+120 M1 (75%9.8)x(Average speed)
245 W Al [3] 3
2 (i) |Vv°=2x9.8x3 or 2x9.8x1.8 M1 Kinematics or energy
7 Al eed of impact (+
vi= /69 or /58.8 or g«/BO or 7.67 =P pact (£)
21 Al eed of rebound (+
V2= 4/3.69 or +/35.28 or T 20r 594 =P ®)
| =+0.2(5.94+7.67) M1
272 Alft [5] | +ve, fton Viag Vo
(i) | e=5.94/7.67 M1
\/E Alft [2] | Allow 0.774,fton Viag Va2
0.775 or —— 7
5
3 (i) |u=0.2 (fromvertex) or 0.8 or 0.1 Bl com of conical shell
0.5d = 0.2xu + 0.3x0.65 M1
Al
d=047 Al [4] | AG
") |[s=05 BI slant height, may be implied
Tsin80°x 0.5=0.47 x 0.5x 9.8 M1
Al
T=468N Al [4] 8
4 (i) D —-400=700x 0.5 M1 3 terms
D=750N Al [2]
(”) ST YR
9000 W or 9kwW Alft [2]
(i) | PI35=400 M1
14 000 W or 14 kw Al [2]
(v) | D=14000/12 B1ft May beimplied
3500/3 = 400 + 700%x9.8sin® M1 3terms
Al Their P/12
0=6.42° Al [4] 10
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5 16 — 12 =2x + 3y M1
4 =2x + 3y Al aef
1%.2(8)* + ¥.3(4)% or o2 + Y.3y° or Bl
+142(8% - X or *3(4% - yP)
1%2(8)° + %.3(4)° -%2¢ - .3y =81 | M1
2¢ + 3y = 14 Al aef
Attempt to eliminate x or y from alinear and | M1
aquadratic equation
15y? - 24y - 12=00r 10 - 16x- 26 =0 Al aef
Attempt to solve athree term quadratic M1
x=-1(or x=2.6) Al
y=2(ory=-2/5) Al
x=-landy=2only Al
speeds 1, 2 away from each other Al [12] 12
6 (i) |30°=V,°sin ) —2x9.8x250 M1 ¥smV,° = ¥m 50” + mx9.8x250
Vi?sin® 6, = 5800 AEF Al
Vi cos =40 B1
V;=86.0 Al AG
0,=62.3° Al [5] | AG
(i) | 0=+5800t,—4.9t2 M1 30=V,sin6;— 9.8t
t,=15.5 Al
t=4.71
5800 = 30 — 9.8t, M1
t,=10.8 Al [4]
— i TR=Z6<155 Y R
R=621 Al (620, 622)
V,cos 6, x 10.8 = 621 Bl \V,cos 6,=57.4
0=V,sinf,x10.8—4.9x 10.8° M1
V,sin 6§, =53.1 or 53.0 Al (52.9,53.1)
Method to find avalue of V. or 6, M1
6, =42.8° Al 42.6° t0 42.9°
V, =782mstor78.1 ms* Al [8] |or78.1° 17
7 (i) | cosd=23/50rsind =4/5or tanf=4/3 Bl 0 = angleto vertica
or  =53.1°
Rcosd = 0.2x9.8 M1
R =3.27 N or 49/15 Al [3]
Sy [r=4 Bl
Rsing = 0.2x4xw” M1
Al
w=181rads’ Al [4]
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(iii)

. 1
¢ =26.6°0r SINQ = Eor COsS@p =
tan o = 0.5
T=0.980r0.1g

Ncosd = Tsing + 0.2x9.8
Nx3/5=0.438 + 1.96

N =4.00

Nsind + Tcosp = 0.2x4xw?
4x4/5 + 0.98cos 26.6° = 0.8w?
w=226rads’

2 o
NG

B1

Bl

M1
Al
Al
M1
Al
Al

[8]

¢ = angleto horizontal

Verticaly, 3 terms

may be implied
Horizontally, 3 terms

15
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