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MARK SCHEME

Rumber Scheme Markes
12 0 -12
1. (a) —4|+|-3|+F;3=0=F3= 7 [N M1 Al 2
6 2 -8
2 12 1 0 2 -12
0)|G=|-3|x|-4[+|1|x|=3|+]| 0 |x]| 7 M1
0 6 1 2 -1 -8
-18 5 7
=|-12|+|-2|+|28 A2,1,0ft
28 -3) (14
-6
=| 14 | = |G| = V(6% + 14% + 39%) ~ 41.9 Nm MLAL (5
39
(7 marks)
2 (a) AB = 8i — 4j + 12k
8i—4j+12k=1 xax#=a=i-1j+ 3k M1 A1l ft
(12i —4j +6K) + Fo=2(i— 1j + 2k) M1
— F, = (~10i + 3j — 3k)N Al (5)
(b) Work done = (F; + F,).AB
= (2i — j + 3K).(8i — 4j + 12k) M1
=16+4+36=561 M1AL  (3)
(8 marks)
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3. (@) lpq = 4m (3a)* = 12 ma’ M1AL (2)

(b) A Energy: 1 x12ma’x §° =mg x 3a M1 AL ft
PY 2
5 g
=0=_[=|( Al 3
1 (20 ©
o
0
(c) R(M:Y-mg=mx 3a6? M1 Al
Y—mg+mx3axi—§mg M1 Al 4
2a 2
(9 marks)
— 2 2 2
4. (a) lc=4mri+m(3r)°=3mr M1 Al
M(C): 2mr*d =-mg¥ sin 6 M1 Al ft
sin 0~ 0= 6 ~-229 approx. SHM | M1 A1  (6)

. 3r 6r
b Period =27 |— =7z |— (*) Al 1
(b) V26 =g M
) 2 r 2
©) Gmax=wa:>§‘/% = ‘/3—‘305 M1 Al

C
=1 Al (3)
9
(10 marks)
gr\ 2 ?
Alt mgx ir(l-cosa)=1(3mrd)| = || = M1 Al
gx Lr(l-cos @)= 1 (3 )(54j(3rj
161 c
oS ar= T =, = 6.4° (AWRT) or 0.11° (AWRT) Al

(ft = follow through mark)
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5. @
m+8m|T v+ ov
v !
m _—
-&m T vV—u
(m+3m) (v +om) + (-om) (v — u) — mv = —mgét M1 A2 (-1lee)
mv + mov + vom — voém + udm — mv = —mgot
mﬂ + ud—m =-mg Al
dt dt
dm
m:M(l—kt):E:—kM Bl
dv
M(1 — kt) @ + u(-kM) = -M(1 - kt)g M1
dv _ ku *
Pl (*) Al @)
Bk
b = —— —gdt M1
(6) | e
Yk
= {—uln(l—kt)—gt } Al
0
uln (%) _ % Al 3)
(10 marks)

(ft = follow through mark)
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6. (a) Aux equ. m’ + 2m + 2 =0
= m=-1+i M1 Al
G. soln.: r=e'(Acost+Bsint) Al ft
t=0,r=i=>A=i M1 Al
F=—e(Acost+Bsint)+e(—Asint+ B cost) M1
t=0,F =(ci+]) = —i+j=-i+B=B=] M1
sr=e'(costi+sintj) Al (8)
(b) i =—e'(costi+sintj)+e'(-sinti+costj) M1
= e '{—(cos t + sin t)i + (cos t — sin t)j}
Speed = e V{(cos t + sin t)* + (cos t — sin t)?} M1 Al
=e™W{1+2costsint+1—2costsint} M1
=eN2(*) Al ©)
(©) Loss of KE = 1 x 2 x 2(1—e7?) M1
=2(1- eiz) (~ 1.73 (AWRT)) Al @
(15 marks)

(cso = correct solution only)
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7. () I = 1ma’ + m(3a)* + 1 ma’ + m(5a)%, M1 Al AL

1(3m) (4a)’ + 3ma’ M1 Al
= 54 ma’ *) Al (6)
%x54ma2xw2=mgx57a+3mgxi—mgx3—a M1 A2, 1,0

2 2
\s54a 3\ 6a
1 |5¢g 50
3ax|=54ma’| = |2 |- |2
P g {2V54a (V54aﬂ ML A2 1,01

= 54ma2X§ (59
3a 2 ' 54a

_54ma’? 3 1 [59
= X X —
3a 2 3\ 6a

50a

= 9m M1ALl (10

(16 marks)

(cso = correct solution only; ft = follow through mark)
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