l(a) u 5 Tu
B X & X
6] Stage pq v:= o + 2fx
Stage qr 49u* = v* + 2fx
Vo1 = A0 v
v = 5Su
(11) Stage pq v=u+ft =» 5u =u + ft,
I
Stage qr V=u+ft = 7u = S5u + ft,
t.= 2
T
() () vi= ut+ 2fs 2 0.2 v+ 2650)
= u = 6g
e SESEGIESET v e S 0= & -2
=2 I = @g or 0.26s
3g
(i) o s,= Vogabe _ g6g
A 3g  20g%
5
= 2 - 11355
6 3m
8¢ = w/6_,'g.2.w/6_g _ g24.6g
3g 2 Dp*
Y
ok =4—-43 =83
e = 5/3 S = By = 8/3 B = 3
& i
21
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2(a) (i) Distance travelled by A intseconds = 6t

Distance travelled by B in tseconds = 8t
Distance of A from O after t seconds = 64 - 6t
Distance of B from O after t seconds = 62 — 8t
(i) 2 2 2
64 = 6t (64 = 61) + (62 = 8t) = (50)
65 v St 4096 = 768t + 361+ 3844 =992t + 64t = 2500
H 1000 = 1760t + 5440 = 0
(10t = 40)(10t = 136) = O
t=4s or t = 136s.
b O et ol o speed = distance + time
q horiz. q =45+ 100 = 045

60 +- 100 = 0.6

(i)
cos(180-B) = =cosB = = 0.6

0.6 = (045F + v*=2(0.45)v cos(180-B)

v+ 0.54v — 0.1575 = 0

= V=0
45
time = distance + speed
60
2 = 75 + 021 =35 ldx
22
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3(a)

p
3 =y
m ?j -
AL
- ——
B b 2 >Q

— o
: e
: - o
1) At Q the j componentof r = 0
> a(3) - _%(9) =i}
> a = 3g or 147
2
-
At Q the 1 componentof r = 27
> B3} = 27
3 b=9
(i1) At P the 1 componentof r = 54
sy o) = 54
- t =106
—»
At P the j component of r = 14.7(0.6) — 4.9(0.36)
$
L
5= 7.056 m

—z —
(i) At P V=90 + (147 - 9.8%0.6) ]

1

- -
=91 + 882 or 12.6 m/s

(b ") When the particle strikes the plane at right angles
-

Jcomponentofr = 0 2 20sin®.t - 4.9¢0s30.t* = 0
> t = 80sin®
gv3
-
i componentof v = 0 2> 20cos® = gsin30.t = 0
2 t = 40cos8
g

= 80sin© 40c0s8
oo P M ® &4

tan® = V3
. _??“; 2

Y
(i1) If ©=45° thenthei component of v = 20(0.7071) -9.8(0.5)(3.3)

- 'Z_‘z:’f:a < O
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N 5\\\_ R ‘
+ C 4 u\"‘g‘ﬂﬁ‘"i%
TA T R
05g 04g
(1) 05g—-T = 0.5f 5
T— 04g = 04f 5
O:lgr = Q9 5
f = g9 Sy 20
(i1) velocity of A before it picks up C
Vo= i B v=0+g. (1)
9
=4 v = g/9 3 5
(m)  velocity of A after it picks up C
momentum before = momentum after
(09 2 —  (Llv 5
9
v~ | Saugfll 3- 10
@1v) -0:5g = Tei=. G.5F
T- 0.6g = 0.6f 2
- Oelmes L1f
f =—=g/ll 5
Find position of instantaneous rest
v* = u® + 2fs > 0= (g/ll) + 2(-g/11)s
=4 s = 045m aboveC 3. 15

24




5a) (1) PCM momentum before = momentum after

199G 2m(4u) + 3mEu) = 2m(v) + 3m(y,) 5
= 2y 3N, =Bl eql

NEL V, = V, = —¢€(4u +u) 5
= Vi =V, ==5eu  ........ eq2

Solve equations 1 and 2

v, = u(l-=3e) 5
Va. = u(l+2e) 5 20
(i1) If e>1/3 then v; <0 and v, >0 5 5

1.e.  the particles move in opposite directions after the collision.

()

5
7 usinf ) _
eucosp
usinh
o velocity of ball after collision along the plane = usinf
velocity of ball after collision perpendicular to the plane = eucosB 5
> tanff = +eucos[3 ‘
~+usinB
> tanB = Ve = g 15
(i1) Kinetic Energy before = 0.5mu™ 5
Loss in kinetic energy = 0.5m(u*cos™B ~ & u*cos B)
= 0.5mu'cos B (1-¢)
Fraction of KElost = 0.5mu‘cosB (1-¢&)
0.5mu*
= (d-e)l+e)
(1+¢€)
= 1 - 5 ].0

25
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6(a)

T , mg 5
mg
horiz: T sin® = mrc.)" 5
> ke mreo”
4
> T = m€ew?®
vert: T cos® = mg 3
mblw*.h = mg
£
> 631: £ 5
h
> Period = 2n = 2x/h 5 25
@ g
(b)
2
1+ g = mr @, 5
2
T, ~mg = mro, 3
Energyat A = Energy at B
0.5mr*e + mg(2) =  0.5mr*cn 55
0.5(T, + mg) + 2mg = 0.5(Ty - mg)

> T, = T, + 6mg 5 25
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B B B &
2W W
A X
(1) Moments about C for the system
q(2lcosB) = W (0.50cosB) + 2W (1.5PcosB) 55
2 q ="
4 5
Resolve vertically for rod AB
q+y=2W 5
o4 ¥=2W—=TW =W
4 4 5
Moments about B for rod AB
2W (0.50cosB) = x ({sinB) + y (PcosB) 55
= W = XxtanB +y
= X = 3W
4 tanf3 5 40
—
(i) ReactionatB = —3W_ i + 7w 7
4 tanB 4
—>
ReactionatC =  3W i+ 5w 5
4 tanB 4

If the reactions are perpendicular then

() () - o
:7§§§.— 5> 1B




8(a) iiﬂb/

axis

B ]

(=]
Eel

Let m = mass per unit area
mass of element = m(2a)dx

moment of inertia of element = (2amdx)x*
a

T = 2am | x*dx
-a

[/
= 2am ;\'3
3J-a

= 4a* m

3
Ma~ where M= #@°m

LI |

® @) T =  2ma + mx*©
2]
Mh — mx
) & = 2t [ T
Mgh
= Omfua* g x*
gx
-
(ii) dar - 2m.l.(%a*+ x®) /xg.2x — (Ba*+ x*)g
dx - 2 gx (xg)*

20
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e
9(a) mass of water + massof milk = mass of mixture 5
1000 V + 1030(1) = 1020(V + 1) 5 5.5
LA &
¥ o= S litre of SO0 e 3 25
by (@ Let A = cross sectional area of cylinder

volume immersed = (0.185-0.16)A = 0.025A

Total volume = (0.1975-0.16)A = 0.0375A

relative density of body = 0.025A = 2 5 5
0.0375A 3
(i1) B = F + W 5
w() = F + W
2/3
F = 0.5W
= 0.5(0.02)(9.8)
= 0.098 N 5 10

(iii)  Find cross sectional area A

weight of displaced water = weight of body
(1000)(0.025A)g = 0.02g
A = 0.0008 m* 5
> volume of water = 0.16(0.0008)
= 0.000128 m® or 128cc 5 .10
S




10(a)
gydy — j 4 dx
T+ x>
0.5y* =  dtai'x + A
=0, v=1 =y g3 = 40 + A
o 0.5y = dtan'x + 0.5
or el Stailx + 1
7S m maeed = pgol Ge
dt
dv = fdt
g-kv
= L la(g- kev) = t + A
k
v=0,t=0 -1In(g) = A
. _lin(g-kv) + 1LIn(g) = t
LR ] k k
= fa= Liof g 3} . Caah
k \g-kv
when v= g t = 1 2
2k k
(11) From equation 1
g _ kt
g-kv £
. -kt
g—kv = ge
v o= g (-8
k

Z5 B as t—» ©
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