105 u(6) + 0.5f(36)

168 == w05 (o) 5
Ee 5
Bl i
VA s =t ofs

49 = TGk 5
S = 7 _S 25

ta
= N
4
= v 5
4
=i (= t—’"\"_: S
0.5t v +tv + 0.5ty
Vv + y*E 5
2 8
Ve AVh 0
21 = D [t*=id
= St a g 5 s
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2 (1) Relative velocity diagram
sin(135~8) = sind5
25.6 32
=
= B = 100.55°
A &
5
= (i Ve = 3P
» 48 sin B sin 45
> —
— Vg > Y, = 4449km/h
26:b
(1)  shortestdistance = IBXI
= 17sin45
- > = 12.02km
< (iv) tme = 2 ICXI
17 \ Ver
V. = 2 (17 cos 45)
cp 44 .49
= 0.54 hours
= -» =
(1) Veg = X=X |
_
V‘:B — Vg w— Va 5
- = =2 =
X1 = X] = N 2561
—y =) =%
Ve = (X=25.6)1 — X ]
= =056,
= % = 31.46 5
N =» -2
— Ve == (3146 ~25.6)1 — 31.46]
=3 direction = 79.45° South of East Saaal>
-3 =9 -
(ii) s = 31467 — 31.46j 5
-" 5
3 IV(‘] = 4449 km/h 5 10

4

15

10

10

15
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(@
:
£ 12
s -
T = 50.96(cos B)t i
- 2 =y
+ {50.96(sin B)t ~ 0.5gt"} j
=X 2 =>
— 704t i + {968 = o n
AP = 147 S Socn o 47
3 =
t -4t +3 =0
— e
ALQ ra= 18375 3 1961 — i 25
' e
et - or 05
When t = 1, x = 47.041) e
When t = 1.5, x+d = 47.04(1.5) 4 g 9y
 When t =25, x+d= 47.0422.5) >  d= 7056
(b)

- -2
- {u cosB.cosB.t — 0.5¢ cosZB.tl i
: _ S
+ {ucosB.sinB.t = 0.5gsin2B.t } j

0 =5 = 2y cosBsinB £

ALPE gy — u
3 - gsingB g

Range = uco$B.u — gcosZB.‘;Lﬁ = u*

5 = = 2

S

th

30



Y ity

T
f¢
g
Tl
Tl
p-fT
3g

T

5g

T=7g =1
3
2T, =T =0
T, — 3g = 3(p—0 >
Sg—-T, = 5(p+1) =2
Solve equations 1 and 2 =
> T, = 1052 of 355
29
> T =Us o 70
20
=2 p =70 4
29
(1i1)
T—7g="7f }
2T, =T =0
when

T, - mg = m(p~f) =0
5¢ =T, = S(p+f)

T, = 35g = mg >
9

T,7g and T, T' ,T' ;

l‘”f T.3g and T, 5g

o

eq...

5T, — 15g = 15p = 151

15¢ = 3Ty = 15p + 15f

8T, — 30g = — 30f

f = 5 or 034

eq .

i

2

(V)]

(] W

W

N

10

30

10
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(@) mass velocity before velocity after
2 u ¥y
m —2u Vo
PCM 2m(u) + m(=2u) = 2my, + myy
vt =0 eq..l
NEL v, — V, = —e(u+2u)

1.2

) — Vp = —3eu el
Solve equations 1 and 2

= e and Vs 2l
E! = 0,5(2m)u-“' + O.S(m)(4u") = 3mu*

E = 0.52m)eu* + 0.5(m)déu™ = 3méu*

p—
= B = 3meu = e/l
E 1 3mu™ 'J 2 1
(b) 0.5u _ _
' velocity in vertical direction does
£ not change, therefore

/ usinB = 0.5u sino

sing = 2sinf} =

-

"3

%) 1 i
> Ccos@g = V.L
2 5
PCM mu cos + m(0) = m(0.5u cose) + mv,
NEL 0.5ucoso — v, = —e {ucosB — 0}
0.5u cosp + v, = u cosB

0.5u cosp — v, = —eu cosB

ucosgd = (1= e)ucosB

= (=l 2

v5 v5

=: e o= 5

L

n

Lh

n

wn



(b)

(i)

(111)

(i)

f = wa.x
20 = & (0.8)
=2 w = 5 rad/s
no. of oscillations per minute = 60 %0_
i
= [50 or 477
T
v =0 Var =
2 = 5Va <~ 064
=> a = Y08 or 08m
max. [ = wa = 25vV08
Force = | ,
= 250v08 or 2236N
- a+x T
P'h A =T B
- B a —
Force indimof xinc = =T
= = kx
acceleration = — kx

Therefore S.H.M.

time to travel from B to A

velocitvat A =@ a

time to travel from A to P

>

Il

about x=0 with @ =
RS
Period
4
2a =g /m
40 3 v k
distance
velocity
@ = /m
wa k

»tota‘.l time

&

k
m

(V]

W

W

10

10

10

15



Moments about a

4E(D) + F@) =

- F =W

Resolve vertically

R + 5B = 39

= R = 4W
3
(b)
Y - Force W at a
a Other forces
Resolve vertically: R = 3W

Moments about a for rod ab

,uR.fcosB + W.ilsinB

R.esinB
= pR + tTWan = R tanf
' uR = 2RtanB
3
u = 2a
37@--- a2

(U}

W

W

30
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(a)
Let m = mass per unit area
mass of element = m (2x.dX)
Moment of Inertia of element = (2 T m x.dx) x=
r
| = 2m J\ x3 dx
o
-
= 2tm _3“']
C: o
= Mt
2
= Mr?
Z
(b) a
a b
b
() ; I = 05mr + mr- = 3mr*
8l
GaininK.E. = LossinP.E.
051> — 051 p° = mer
Al o
3mr*w — 3mrp> = mgr
4 4 4r>
W = j_lﬁgr_+_3_p_
12+
(i1) : Lossin K.E. = GaininP.E.
13mr*p* = mgr
22 4%
p = 16gr or 4 [gr

where M = mstr

L 3

W

V]

10



(a)

Forces B & W

lacl = q+(h-q) = h+gq
9)

2
(h—ng(l)
B = h = (h-qw
S hs

Moments about a

B lacl sing3 = W (0.5 h) sin
gh—g"gW(h+gz = Wh
hs 2 2
S 2 2

q" = hz(l -53)

(b) Equal volumes: m, + M, = mass of mixture
j’, Vv v :fs(ZV)
J th = zfa

S’+SZ: D

Equal weighs: B = Uolnme of mixture

<

1

2m

3
i
Ja "

S

W

W

¥/

n

W

U

i
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(a)
f-c-ll = 4fcosx¢r
_V
Inv=4sinx +c¢
y =¢” when x =1==>2=4(%)+c
=¢=0
Sodny =4dsinx
= e#iinx
(b) (1) particie moving upwards

/')'ZV’%:' = —inkv™ — ing

vdy

|
!

7| =—kfc£\‘
2 S
i +—)
\ f’(/
11 == .(5) 1
=In(v +Z)=—;cr+C
|20 ;
p= when v =0=
v S

/2.

(v}

W

20

(V]

th




dv -
my = = me — m,
dx 8 kv

Vv
==
%
——ln(%}—b )=kr +C
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