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Higher Solutions

1. ()

®
(i)

(b)

a:X:>V=3t
t

_ 14
60 —¢
=3t=120-2t=5t=120=1¢=24

d =V =2(60—1)

Dist = %(24)(72) +(72)(60)+ % (36)(72) = 6,480 m

t(t +48) = 6,480

= 1> + 481 - 6480 =0
(t+108)t—60)=0
=t =60s

Sp =u(t+3)—% 2(t+3)

Sq=1.5ut—lgt2
2
Sp =Sq
1 5 1 1 ,
ult+3)——glt+3) =1—ut——gt
(+3)- gl 3f =1t
1 9 1 1
=ut+3u——gt’ -3gt——g=1—ut——gt’
M TR s TSI TR EE TS
3 9
= —ut—ut—-3u+—g=-3gt
5 2g 4
1 9
—ut+3gt=3u——
T8 2®

_ 6u-9g
u+6g

=1

Page 2 of 16

60 s

q
(60-19)

10A (3)

10A (3)

10A (3)

10A (3)

10A (3)



80

1207
450
® B
i . . o
Outward - sin B _ sin120
450
= B =8.86°
= N8.86°E
10A (3)
Return : sinf _ sin 60 — B =8.86°
80 450°
= S.8.86°E 10A(3)
@ Outward :|V,|=~/80" +450> —2x80x 450 % cos 51.14° = 404.63
Re turn :|V,|= /807 +4507 - 2x80x450x cos 111.14° = 484.63
1 1 20A(3)
= Time : 2500 + =11.3 hrs
404.63  484.63
i) . 2500 lllhrs 10A (3)
450 9
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(i)

- | - : 1 -
7 =(ucosm‘—§gsmﬂt2ji +(usmat—5gcosﬁt2jj

v = (ucosa— gtsin B)i + (usina — gt cos B)j

. 1 2u si
Sy=0=usinat——gcosft’ =0=>1t= usm o
2 gcos 3

-v
tan/ = —2 (= tan f3)

vx

, 2usinx .
v, =usina—gcos =-—usinx

gcos

2usino

vxzucosa—gsinﬂ[ )zucosa—Zusinatanﬂ

g cos

usin & Qusin

. (lj T Qucosa—2usina
U Ccos & — 2u sin ¢| 5

1
9

8lusina =% cosa —2usin

= 9lsina=9cosax = tana=%

Vi =ucoso —2usin o tan B =0 (when striking at right angles)
. 1
COs O —2sIn O] 9 =0

9
= tano = —
2

= o =tan" (gj
2
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4. Force diagrams

£ Ty
\ r
e ta
g
Wedge: 10 A (3)
5kg: 10A (3)
5 kg Mass 2kg: 10A (3)
(H) Parr to plane
3g—T:5(f—ia]
5
3¢g-T=5f-4a (4)
(3) Perp to plane
3
4g-R=5| -
¢ (saj
4g—R=3a (B)
2 kg Mass
) T-2¢=27(C)
(&) S=2a(D)
Wedge:
3 4
(<) gR—gT—S=20a (E) 10A (3)
Eliminate 7 from (4)and (C)= f = 4a7+ & (F)
Subst B, C, D and F' into (E)
34 —3a)—i(2 +Mj—2a = 20a
5 £ 5 g 7
I 10A(3)
173°
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A B
s
a
Mass Before After
A: - . = " -
" ucosoi +usinogj wcos fi + wsin fj
B: m - = .
oi +0j pi +oj
coM:  m(ucosa+0)=m(wcos B+ p)= wcos B+ p =ucosa 5A(3)
- wcos f— p =—eucosa
NEL  PIwesB p-rp 5A(3)
—ucosa 2wcos B=ucosa(l-e)
4 5 2 3
o=cos” —, f=cos" =, e==
V42 7 S
6w Su 2 V42u 2~/42u
ow _ o _ , p= 10A (3)
7 a5 18 21
() 10A (3)
(i) K.E,,, = %muz 5A(2)
K.E. lmw2 +—mp’ =l(w2 +p2)m
) 2 2
1 (420 168u° ) 1 193} 2
=—m + =—m| — |u SAQ)
2 324 441 2 \378
_ 185 ,
LossinKE=——u
756
% Loss in K.E. =24.47% 10A(3)
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® Ty
w

V. =wA=44=10= A=25
v =w (42 —x*)=42(2.57 = 2%)=136

Sv=06
(b)
e >
: —— -
A 2 B T C
(i) Force in direction of x increasing = —T
3¥x=-15x
X=-5x
S S.HM. about x=0 with w= \/g
pr=2%_2%%
w5
i) i T 2r T
i) Time =—=——+==—+~—
4 45 245

i) v=wa=+/5 Gj

It travels 4 m with uniform speed

4 8

=—3s

FOE:

Time =
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7. (From system ABC)

R S
1. R+S=>5w B T T C
D e /—>
X X
Y
3w 2w
Let |AB|=|4C|=2a
— - V-———
C:(3w)3acos o +2wacoso = 4Racoso ]
1 9 Diagram: 10A(3)
= R= ITW, S= TW Equations: 10A (3)

Solution: 10A(3)
Rod AB:R+Y:3w:>y:%

X .
B:y2acoso—(3w)acoso +x2asinc =0

w )

:>ECOSG—3WCOSO'+2)CS11’IO': 0
) 5w

= 2x51n0':70050'

Sw
:>xtan0'=T

_ Sw
4tano
10A (3)
At B:mlzllw/— Sw :—lltana
4 4tano 5
At C:m2:9_w/ Sw :9tan0'
4 4dtano 5
—99tan’ o
Perp =>m.m, =—-1= ———=-1
25
:tana—i
311
10A (3)
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() Formula: 5 A (2)
1 =1,(rod)+1 ,(disc) p

”Ze’” | 6a 10A (3)
= Em(3a)2 +52m(a)2 + 2m(7a)2 ‘\
12ma* + ma* +98ma* =111ma* a

N
p :3mgh =mg(3a)+2mg(7a) =17mga

Teop | L —op | Mma” _, [llla Q
! e\ Ty e Formula: 5 A (2)
10A (3)
(i) Lzllla: _lla e
g lig 17
(i) P.E.=K.E.
1
= mg(3a cosa —3acos 0) + 2mg(7a)(cosa —Cos o-) = E(l 1 l)ma2 (w)2
2
:>17cosa—17cosazm
2g
oyt =238 (cosx—cos o)
11la
:W:\/34g(cosa—coso')
11la
15A (5
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@ B=2 5A(2)
R -
oil
17wl 17
25 —W—S—g water
B,+B, =w 5A(2)

10004(25 - x)g + 600 Axg = 6804(25)g

X: depth of layer of oil
= 25000 -1000x + 600x =17000

A: Cross — sectional area

= 400x = 8000
S.x=20cm 10A(3)
(b) (i) Pressure at p =Pressure at ¢
50.64(1000)g = 50.12 pq +0.34(13,600)g
4
p=918.12 50.46 % % 50.12
_A_ ——]
\ P 4\ /L 9] 1545
\ — 7
(ii) Pressure at p = Pressure at ¢
50.64(1000)g = h(918.12)g
50.64 h
= h=552cm ///
~552mm P 1
15A(5
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10.

@ B_y =2cos2x+sin4x
ox

Idy = j(2 cos 2x +sin 4x Jdx

. 1
=>y= s1n2x—Zcos4x+c

y=1 when x:£:>1=1+%+c:>c:—%

y= sin2x—lcos4x——
4 4

NI
) YT
dv
b) v— =—kv?
(b) s
= [ Yk s

8 v
i =il
= In2 =35k
ﬂ =

dt

k[

8y

—kv?

dist 35k In2
time  kt

- A.speed = ;
8
=8In2
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Ordinary Solutions

1. 24 1 Diagram: 10A(3)
15 +

i v=0+8a=24=a=3 10A(3)

(i) d=6 8 4 10A (3)

(iii) A.S.=%=%=12 m/s 10A(3)

(V) 15=0+3r =1, =5s

15:24—6t:0:>t2:1%s

10A (3)
2. M =ut—lgt2
d 2 _
, u=15
=15(2)-5(2) =10m 10 A (3)
(i) sxzut=18:>15t=18:>t=1%s a 10A(3)
=15,v, = ~15-10[ 2| =
v, =15y, =u-gt=15- Og =3
tana:%:a:11.3°:>E.11.3°N 10A(3)
V=157 +3% =153 mss 10A (3)
(iii)
Range=s, =0=15t-5t*=0=1t=3s
: 10A (3)

s.=153)=45m
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NEL

— -
A B
Before Mass After
- 3 -
8i Di
- 5 -
—6i qi
COM 3p+5¢=24-30=-6
3p+5q=—6
2241 3po3g=-14 3p—3g=—14
14 3
8g =8
q =
__ 1
(@) —%m/s,lm/s 3
" _1 2 _ 122
(i) K.E.,,, —5(5)6 ~17|=87.5J
11
(iiiy ChangeMom =3|8—| — 3 =35NS
R .
($) R+60=300 A Diagram
= R =240 60
30° -
- o
l -
3 . Y
W=30g

(i) 603N, 60N

(i) R =240

(iii) 302 = 60+/3 —80 =23.92
—4=0.797 = 0.8

(iv) Work : FXS =23.92x1.5=35.88]
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@

(b)

3Nat(3,2)
8Nat (4,1
at (4,-1) 20N at (x, y)
5Nat(-1,6)
4N at (2,-5)
g 2
x:3(2)+8(—1)+5(6)+4(—5):8:20y:>y:g 10A (3)
g 1
y:3(3)+8(4)+5(—1)+4(2)=44=20x:>x=2§ 10A (3)
_ 12
Centre of gravity (2—,—) 5AQ2)
5’5
a 3 4
80 at (5,4) 7
! 2 /%
6 at 85,7 /| (10,6)
9at(9,2)
65 at (x, y)
: 3%0 10,0)
6(8%} +9(9)+65(x)=80(5) (7.0)
10A (3)
51481465 =400 = x = 20
65
6(7 =
(7)+9(2)+65(y) = 80(4) 0AG)
42+18+65y=320=y=4
(268
Centre of gravity: (EAJ 5AQ)
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Diagram: 10 A (3)

R=w=15g 10A (3)
S=0.6R=0.6w 10A(3)
/p\:%wXZasina=WXczcosa 10A(3)
5
:>tan0!=g 10A(3)
R
S5¢g—-T=5a,R=4g,T =4a A
So_dg=5 Diagram: 10 A (3)
g—4a=>5a T T
: 5g |
i) =a==2 10A(3)
9 \/
4g

= T=4a+8—g
5 Diagram: 10A(3) PR
A
5g—4a—8—g=5
> T T
45 -
20 A (6) %g '
4g
5g¢
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|pr| =x.. |qr| =(18-x)
= x> =(18—x)’ +12?
x? =324-36x+x" +144

Sx=13
. 5
SSIng = —,Co8 = —
13 13
Forces: Resolved:
T A 12
13T
5
el
]
T
Mg Y 0.8¢g
L 2 _gggoro104 1
13 12 15
2. F. = Mwr :(T+%Tj = Mw*(5)=
, 18T 18 3
w- = = :—g
5M(13) 5x0.8x13 10
3
w=|>g =3
IOg

®

(i)

Up thrust = Weight — Apparent weight
B=0.078x10-0.06

=0.72N

Weight of water displaced = 0.72

pvg =0.72
1000xvx10=0.72

v=72x10"m’

Mass
Volume
_0.078
7.2x107°

= E><103 kgm™
12

Density =

P
12
q - r
0
10A (3)

Diagram: 10 A (3)

10A (3)

15A(5)

5AQ2)

20 A (6)

20 A (6)

10A (3)
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