(if)

~ Stagead s

s =ut +w.:»

Stage ab 30 = u +x0(16)
= 4u + 8f

Stage ac 84 = w(7) +411(49)
= Tu + 24.5f

1.5m/s and f=3m/s

=
1}

ut +4 ft*
1.5(9) + £ (3)(81)
135 metres

nn

Any two of the following points

0,1.5 ti 1.5

4,13.5 t+4,13.5
1] L] ”m(m
#1225

(S

—r - =
2 (a) Let Vw =ai+ bj
- — >
43 Vog= Vw— Vg
1 L > -
from east =Xi = ai +bj - (~11j)
52 =t B b
from south east -yi+yj=ai+bj—(=-22j)
b==11 and a=-11
- - =
Vw = —11i—11]

magnitude = [1J2 or 1556 m/s

direction South West

by () 5/t

cross as quickly as possible when

S.sin@ isa maximum

:) i.e. when sinf=1 or P =90°

(ii) time to cross = distance / speed

=50 or 90.139
5/9 1.0015

= 90 seconds

(iii)
Ll nw,..Lm_sQ. P——

tanet = 5/6 + 5/9

~

T.22.5
s
9,28.5 t+9,28.5
q t E+9
s = ut +w:».
P s = 47(t42) = 4.9(t+2)"
Q0 s = 646L-49"
Sp = sQ
= t =2 seconds
s = ut + §t*
= 64.6t — 4.90
= 64.6(2) - 4.9(4)
= 1292 ~ 19.6
= 109.6 metres
44

5o

o\,

g = 1.5

distance = 50 tan et

= 75 metres

nr.mﬂu.._nm = M xqp = 15 m,
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t
g i e
i\ c,IW \\\\.W « d — 6 i ».W
i -» : i
= Y= (ucosB.t)i + (usinB.t— o.mmm..uw.w . f &
- - . =¥ . 7
ﬁﬂ& v = (ucosB)i + (usinB-gt)j ¢ #
~r e
AtP: v =0 = t = usi L
4 =y h P
Iw
k=T i
3 i
= usinfl. usinf __ 0.5g.u*sin™B .
4 g% h 3l
= u*sin®B Ra
2g 4 u@
AtQ: L = 2usinB
© = (i) Wedge:  horiz. R|sinB— Ry—TcosB = 10p el
d = mH 4 kg mass: 4g sinl — T = &f — p cosB) sl
= u cosB.2u sinf 4g cosB — R, = 4p sinf sena(ib)
£ 2 kg mass: horiz. Ro= 2p LA
= 2u™ sinB cosB . 5
8 vert, [~2g=2f A5)
d=3h 2u”sinB cosB = 3utsin™B
? = wvov - mm_m Eliminate { from equations (2) and (5) /
> tanl = 4/3 4gsinB —T = 2T — 4g — 4p now—,w
(b) (@) T = lép+32¢ . L)
Substitute equations (3), (4) and (6) into equation (1)
(4g cosB — 4p sinB) sinB — 2p —(16p + 32g) cosB = 10p
3
> —~
T = (ucos30.t- 0.5g sin30.3) i + (u sin 30.t—0.5g cos 30.t*) j e 5 it
p = or .
—p
V = (ucos30 — gsin30.4)i + (usin30— g cos30.t m.q
(i) AtQ T=0 = L= 2usin30
¥ g cos 30
tangp = <w or @ =60° 47
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0 PTTETE I HMCIPIC UL COlSErvalion ol momentum m G m\mr b H“..x\mgM\.lm.m Q) (Y rorce M __u_“;n“vu.w accelerauon
- Newton's Experimental law i
i | d : i f 4= Tm = mewa
; \\\w‘.\A‘v\%ur_u\aQ i \N V 16
a=4 2 1= 40"
(i) W..v o- ﬁ 16
» = W = \<M. or 0.33 rad/s
- - 8
v g
\&_.@» or 19 seconds
u
(ii) X v = awcostat
before
v %o vel pmﬁ.m» = 47 cos[v1.2m
A: m ucosg i + using j wcosl i + using |
= -
B: m 0t +0j <-w+o..wv i i
v = cos(
2
PCM mucosg + 0 = mw cosB + mv
8
wcos = ucosg — v
=: {7 or 0.94 s = AT or 2
NEL v— wecosB = = 0.4(0 — u cosg) 8 22 8
weosB = v— 0.4ucosp by
s oucosp —v = v-— 0.4ucosg T, = 3mg
v = 0.7ucose ke = 3mg
= 07u & T T Force in direction of x increasing
V35 P
XH = 3mg—T
= uv3s img
10 .w_.su = 3mg — k(e + x)
weosB = 03 ucosd = 3mg — ke — kx
w3 = 03u 5= =  w=uvds=v = b
V35 10 i
= - me x
‘£
(i) KE before = 0.5m u™ Acceleration = — 16g x
£
KE after = 0.5m <P+ Q.5 E.in. =m :».Aoumv ) = S.H.M. about x =0 withw= _mlm
Lot 6FKES 0S5 b= 035mu = OA5mus of  Smu™ Period = 2t = ?\Nx or .m.,\w
30 ) . log 2 ﬂ
(i) 1y = Smp
ke + ky = Smg
! Va0 5 /i 3mg + 48mgy = Smg
T £
4 5 amplitude = y = llﬁ
48 Seney : 24
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moments about b:

T sin30.2¢ = W sin60.£
T = WV3
=
horiz: R = Tcos60  or WA3
R
vert: HR + Tsin60 = W or F + Tsin60 = W
F = W4

._;.c}\u + é(wa.@. = W
4 2 2 Equilibrium if F< pR

\ﬁnﬁ% tw&@u

(if)

&
E R
b =
20 T
2~~~ 8\¢
W
moments about b:
Tsing.28 = W singg. £
T = Wcos8
horiz: R =Tsin@ or W sin 8 cos®
vert: F+ TcosB = W
F = W— Wcosf.cose = Wsin'e@
Rod slips if F > uR F = Wsin*e = tan &

2 R W sing cosg
W sin“g > puW singcos®

> 1an30° (or p)

tang> y or & = 30° 50

8(a) [et m = mass per unit length

mass of element = mdx
I A\W moment of inertia of element = (mdx)x™
) L
i -t 1]
)
= m l..Xl
ﬁu g-m
= 2m ‘mw
3
2
- aml where M= m.26
3
5 3 A
Y] L = 1m(06) + m(0.2) or 0.16m
3
Gainin K.E. = Loss in P.E.
1Tw" = mgh
2
008m w™ =  me04)
w = 7 radfs

v=r& = 08(7) = 56 m/s

(ii)

0.4 3 (R}

b v

m «0.2—m

T = 0.16m + m{O8 + m04)" or

Mgh = mg(0.2) + mg(0.8) — mg(04) or
T = 29 L = 21/ 0.9m =
Mgh 0.6mg

51

0.96m

0.6mg

2.54 seconds




i3

: i{a) B = W x"+2dy = =xy + 1D
; . dx
m 17TW(1 = W
, Lt 20s = A i
, b dy = x.dx
, " o 17 , i y+ 1 X1+ 2
i N ; & 20
: Let x = depthof layerof oil; A = cross-sectional area Iny+1) = 0S5 In(x*+2) + C
B = W
Bialee * i y=2,x=1 = I3 =053 +C
1000A(20-x)g + 800Axg = 850A(20)g or 20-x)W(1 xW(0.8
( g 8 g ﬁnlgLL + 30 — C = 05In3
17/20 17/20
In(y +1) = 05ln(x* + 2) + 0.5In3
X = 15 cm. y+1 = ¥3x*+6
x=2 = yil = V18
y = 3V2 —1 or 3.24
(b) (D)
retardation = 8 + kx 9l tan¥ = 0.2
9 =8 + k(5 @w 3
k = 02 y=02x18§

horizz Tcos® = 0 = cos® = 0
2> g = 9%° ) X
vdv = \%m +lLax
(i) W (1) 5
B = ...||l||¢I|w 20 o)
0.64 0 Xy
Nyo.m,\m_ = —[8x + x°
moments about a: 20 10 °
W (0.5) cosol. = B(l—0.5y)cos ot
2
032 = y~05% —200 = — 8, — 0.Ix,
¥ s Ay 068 =0 2
X, + mcf -~ 2000 = D
(y— 04)y —1.6) =0
d Y C:\ NS?Z. 100) = 0
y = 04 m,
x, = 20 metres
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