1(a) L7
5 el
i
a b
14t
tana = v _ = v = 0.61
t
lanb = __ v = v = 08(14 ~t)
14—
061 = O08(14-—1)
> = 8
= = 48

distance = 0.5(14) (4.8) = 33.6 m.

(by (@ upwards

downwards

(i)

98 — mg = ml
mg — 686 = 2mf

mg =832 or m=9kg

o
98 — 882 = 9f
2 = 20
o

Lo =0

2a) (1)
(i1)
(by ()
(ii)

— - —>
Uha = Vb — Va
3
=y
Xbal = 5
o
Vba 4
lanB = 34

After 10 seconds Bisat p and

They are nearest together when 83

A S0 B reaches N.

time = _BX =  30sin

Vba 3

= 6 seconds

ik ime = 16 seconds
Alter 165 A s (80 —=3x16 =) 32 m from p
After 16s 3 is (40— 4x16 =) —24mfrom p
Le. 24 mpast p
Vba = Vb — Va
> —r
= (d—qt)] — 3+ 010)i
Find time it takes A to reach p
3+ 050105 = 80 vk ¥ ETES

=S g = 9h

Asthey armnve ogether, the time for B3 to reach pis 20 ¢

H = 05q = 40

i}

H20) = 0.5q (400) 40

= q = 02

A s (B0 =3x10 =) 30 m from p.

o




J
225 »
p 45 r
=7 w7 =
r = (pt)i + (gt — c.mm: )i
> S -
v=(pi o+ (g—~gt)]
Atr 1= =10 = t = 2q
d i
3 lime torcach s = 9
L <
Als HM =225 = q.l — 0.5gt 225
e L =
= 2.9
g = 22502
q 21
, Alr r2 =4S > pt =45
p.2q = 45
z
= p = 105
(i)  timeofflight = 2q = 42
3 £
second player can be up to 42 = 30 metres [tom r
T
- il 7
() (1) r = ut + (0=0.5 u_
- ~>
vo= uit — gt
2
_.M = =03 = 0.5g" = 03
t = V3 or 0247
7
Range = 3
ut = 3
u= V3 oo (212
= ==
(1) Y= Tv3 i — 1h3j
Iyl = 12306

4 ()
R+ mg sinf
(i) T — uR — mgsinB = mf 7
mg =T = ml ;\
= T — yR — mgsinB = mg =T
2T = p(mgcosh) + mgsinb + mg
2T = 4mg + S5mg + mg
13 13
T = 11mg
13
(iiiy  Stage | - first two seconds Twe uﬂ_Bn C

From equation (2) = .N.%F

2
s = ut + 0511
=0 + 1224
213
= 4o
12
v = 0+ 28(2) = 4¢
Stage2 [ = —pgceosh — gsinh = —9g
) 5
s 295
0 = 168 ~ I80s
HGG 13
sl = 8.0
7

Total distance = 36 +

iz

g




5 PCM mu + 0 = my, o+ omvy, = LT 6 (i) amplitude = (1.5~ 0.9)+2 = 0.3 melres

NEL Vo ¥y=o=glo—D) = Vi — e = embl WW\.\\wﬁA\ Period = 21 = @ = W = |2rds

(7L

28] 6

=
Y
=
!
e]
-~

2 max speed = Wa = 12503 = 3.6ms

(i1) Maximum foree that the glue has w exert is at the highest point, when

; ; ke
maximum acceleration = W a

-4 x 03

43.2 (downwards)

I»
o
1

Let FF obethe Torce that the glue exerts on Q

loree = mass x aceeleration
< i » mg + IF = mf
| A B 0.2(98) + F = 02(43.2)

I© = 068N

rwhen R=0

) Inthe absence of glue, Qwill leave the

B strikes the wall with velocity u (1 +e) and rebounds with velocity eu (1 +¢)

2 2 mg — R = ml
%
=X = e i S, S mg — 0 = mwx
u(l—e) ufl +e) eu(l+e)
2 2 Z 08 = I+x
2 vy = 0.068m
X o= 2¢
e 2 fengthof spring = 1.2 — 0.068 = 1132 m
Q_@ Time for B to reach the wall = distance = | 2 2
v._vcc: u(l+e) u(l +¢) \
2
In this time A travels I:MZ —E) B = [iasme mM
u(l + ¢ l+e
( ) Lz
and is now | — 1 —e = o2 from the wall
1+c¢ l+¢ &
. B's rebound velocity is eu (1 +¢) \m\.v
Q 5
X 26 — % &
et [0 BT
eu(l+e) u(l—e
2 2
ra
X o= e —
l+e*> .
X,




(ii)

\

V0.5 € sing) + W05 sing) =

Moments about A (or system

R(2 g cosw)

= R = Wiang
2

Noments about B forrod BC

W0.5 Csing) + R(E cosp) =
I( ¢ sing)

Wiang + 2R = 21 lang
Wiang + Wlang = 21 tang

= o= W

houl B3 forrod 3¢

Moment

ﬁg:mm,._:: + W(fsing) + E%couav =
:Enﬁ_:av

[L3Wtany + R = uRtany

IA2RY + R = pRtang
= <4

> po= o A
Leigd

8 (i)
m

e
. 3r T

: e
\M“N\_\ Taboulp = 4 m IM@ +
3 L2
1 (2m) e
2
2m (4r vn.
= BT E >t R2mrt
> I = 36mr>
Mh = m(l.5¢) +
2m(4 )
= Mh = [9mr
Period T = 2n 4L
Mgh
= 99 A
19 g

(ii)

(iain in kinetic energy = Loss in potential energy

Wt
7

mp(1.5r)(cosed — cosB)
+ MEEL:?OMR — cosB)

= 19 mgr(cosel = cos@ )

2
19 mer (cosst — cos @)
AGmr

19 g (coset —~ cosB)

\nr
£
i
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9(a)

(b)

(i)

(1)

mass of sca-waler displaced = 200 tonnes

slaced = 2000001030 = 194.17 m?

volume of water di

his volume ol fresh waler hag a mass = 19417 tonnes
= Submarine must reduce its mass o 194.17 tonnes

by pumping out 3.83 tonnes of water {from ballast tanks

Let k be the [raction of the volume of the solid immersed in the lower
liquid (of density ¢).

=

(1 —=%) is the fraction in the upper liquid (of density p)

du
q
Bp + B % = W
(I =k)Ndg _p +  kVdg « = Vdg
" 1000 000 " ,
d/ 1000 d/ 1000
> (l—=kp + kg = d
k = d-=p

—— Fix b \A\F\%ﬁ {
10(a) dy = e B
v
= Al |+ 2 dx
l+x
Iny. = ~ X 4 2In(l +x) + C
Inl = -0+ 2In(1+0) + C
G =0
=) Iny = 2In(l +x) = X
21In(l +X) —x
¥ = g or vy =(l ,_LQ»olx
(by (i) Power = Tractive force x velocity
75000 = Tv
Force = mass X acceleration

T — 1500 = 1000f

75000 — 1500 = 10001

v

(1) dv =

_ydv
50 — v

25
-1 +

T({

<

~ 95 — 5 = 150 = 8y
v 2v

50 ) dv 55 [ adt

50 — v
s
50 In(50 — v)

1
i
—_

Q

{ = 6.44scconds

" John Maher
Dublin Branch
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