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Note to teachers and students on the marking schemes for the deferred examinations

Marking schemes published by the State Examinations Commission are not intended to be
standalone documents. They are an essential resource for examiners who receive training
in the correct interpretation and application of the scheme. However, it should be noted
that the marking schemes for the deferred examinations may not necessarily be as detailed
as the corresponding marking schemes for the main sitting of an examination, which serve
to ensure consistency across a large team of examiners.

Marking schemes are working documents. While a draft marking scheme is prepared in
advance of the examination, the scheme is not finalised until examiners have applied it to
candidates’ work and the feedback from examiners has been collated and considered in
light of the full range of responses of candidates, the overall level of difficulty of the
examination, and the need to maintain consistency in standards between the main sitting
and the deferred sitting and from year to year. In the case of the deferred examinations,
this means that the level of detail may vary by question, as the marking scheme will only
have been finalised for the questions attempted by the candidates who sat these
examinations.

In the case of marking schemes that include model solutions or answers, it should be noted
that these are not intended to be exhaustive. Variations and alternatives may also be
acceptable. Examiners must consider all answers on their merits, and will have consulted
with a senior examiner when in doubt.

Future Marking Schemes

Assumptions about future marking schemes on the basis of past schemes (whether for the
main examinations or the deferred examinations) should be avoided. While the underlying
assessment principles remain the same, the details of the marking of a particular type of
guestion may change in the context of the contribution of that question to the overall
examination concerned. Accordingly, aspects of the structure, detail and application of the
marking scheme for a particular examination will not necessarily be the same for the
deferred sitting as for the main sitting or from one year to the next.



General Guidelines

Penalties of three types are applied to candidates' work as follows:

Slips - numerical slips S(-1)
Blunders - mathematical errors B(-3)
Misreading - if not serious M(-1)

Serious blunder or omission or misreading which oversimplifies:
- award the attempt mark only.

Attempt marks are awarded as follows: (Att 2).

The marking scheme shows one correct solution to each question.
In many cases there are other equally valid methods.
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(iii)

(b) (i)

(i)

Sa =4t +- ()2

Sp = 5(t — 3) + 2 (4)(t — 3)?

Sy+ Sz = 1143
4t +t2+5(—-3)+2(t—3)2=1143
t=20

Sa = 4(20) +2(2)(20)?
S, = 480

S = 4t +(2t? = 480 — 160
t2+4t—320=0
t =16
Sy = 5(16 — 3) +§(4)(16 —3)2 = 403
d = 1143 — 320 — 403 = 420 m

s=ut+%at2
h=0 +§(9.8)t2
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t=8s

h=0 +§(9.8)(8)2
h =313.6 m.
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2.

(a) (i) Vag = Vy — Vp

Vag = (15cosa T+ 15sina J) — (=13 cosf T+ 13sinf ])

Vig=(9+5) 1+(12-12)
Vig=14 T+07

14 14
(ii) 7c=(42+25)1+ (22t) ]
=67 1+667]

74 =15cosa Xt i+ 15sina Xt J
=90t T+ 12tJ
=271+4+367]

d = a0Z ¥ 302
= 50 km

(b) (i) 3sinaxt="72
x=(5-3cosa)t

X = (5—-3cosa)x72 _ 24(5-3cosa)
3sina sina

dx _ sina(72sina)-24(5-3cosa)cosa __ 0

da (sin a)?

72sin?a = 120 cosa — 72 cos? a

a = cos™! (g) = 53.13°

(ii) time =
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(a) 14sinaxt—%gt2=0

28sina
t =
g

14 cosa xt =10

28sina

14 cosa X =10

. 1
sin2a = >

a = 15° or 75°

(b) (i) =0

usinﬁxt—%gcos45 Xt2=0

__2usinf _ 2v2usinp
g cos45 g

(ii) R=ucos,8><t—%gsin45 X t2
2\2usinf 1

p Egsin45 X

_2v2u? 2+v/2u?

=ucospf X

_ 2v2u?
g

X sin 8 (cos B — sin )

(iii) v;=ucosf —gsin4d5 xt
v; =ucosf —2usinf

v; =usinf — gcos45 Xt

v; = —usinp
tan45 = —L
Vi
ucosf —2usinff =usinf
1
tan =3
-11 o
f = tan 3= 18.4

. 2
(2\/71;sm B)

Xsinﬁcosﬁ—TXsinZB
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Ty AT R4 T,
| — |—
4g l

4g 10g
2T — 4g = 4a

10g — T, =10 X 2a

(b) (i)

R
o
mg
2mg l
(ii) 2m Rsin45 = 2mq
R = 2\/2mgq
m mg cos 45 — R = mq sin45

mg cos 45 — 2v/2mq = mq sin 45

1

9=39
(iii) m mg sin45 = m(p — q cos 45)
=5
b= Sﬁg
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(i)
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(b) (i)

(i)

PCM

NEL

PCM
NEL

4u 2u

— > <+—
—> —>
V1 Uy

3m(4u) + 5m(—2u) = 3mv, + 5mv,
vy — v, = —e(4u — (—2u))

3v; +5v, = 2u
v, — v, = —beu

u(1-15e) u(1+9e)
1 p—vl U p—
4 4

v, >0 = v, >0

1—15e>0
OSe<i
15

A m ucosa I+usina J
m 07+07

mu cos ¢ + m(0) = mv; + mv,
Vv, — UV, = —eucosa

v; + v, =ucosa
Vi —Vy; = —eucosa

e
v = (—)ucosa
2

1+e
v, = (—)ucosa
2

Vp = \/{(%) ucos a}z + {u sin a}?

usina 2
tan2a = = (—) tana
21 1-e
2tana _ 2tana
1-tan2a  1-e
tana =e
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6.

(a) (i)

(b)

(i)

(iif)

1
—mu?
2

4gd = v?+2g(d + d cos a)

V= wVA? — x2

8 = wVA2 — 32

6 = wVA2 — 42

8 _w A%2-32

6 wVAZ-4a?

A=5m

8 = wV52 — 32

w =

T—Z—n=2—n—ns
w 2

x = A cos wt
%A = Acos 2t

= %mv2 + mgh

v? =2gd — 2gd cosa

T+mgcosa(=ﬂ

0+mgcosa=mv

gdcosa =2gd —2gdcosa

2

d
2

d

3cosa =2

1 /(2
a = Cos 1(—)
3
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(a)

(i) LA Tsin@ X6 =90x%3 (5)
g%
sinf = - (5)
T x g X 6 =270
T =56.25 N (5)
(ii) Y+ Tsinf =90
Y =90 —-45 =45 (5)
X =Tcos8 = 33.75
R=VXZ+Y2
R =+33.752 + 452 =56.25 N (5) (25)

(b)

PQR OP
RZ><Zlcosa=Wx%lcosa+W><%lcosa (5), (5)
R, =W (5)
R1+R2 ZZW
R]_:W
QR LQ
RZxlcosa=TX%lsina+W><%lcosa (5)

3, . 1
szlsma=W><Elcosa

2w

- 3tana

(5) (25)
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(a) Let M = mass per unit area
mass of element = M{2adx}

moment of inertia of the element = M{2adx} x? (5)

moment of inertia of the lamina = 2aM f_aa x? dx (5)

el s
= IMa*
3
= ~ma? (5) (20)
(b) () I= gma2 + gma2 + m(\/fa)z + m(Z\/Ea)z (5), (5)
I = %ma2
Mgh = mg(V2a) + mg(2v2a) = 3v2mga (5)
= 27‘[ L

’ ?maz 8t [V2a
3 mga \/7 (5)
== \F (5)

(i)

ﬁ%

B @Iﬂ

N |-

(5) (30)
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_ _ 74 (4 3
(a) B =pVg=1000x——{2mx13}g

W =pvg=1280{3mx 13 - In x 13} g

W =B
4 3_4 3l , — 74 (4 3
1280 {37 x 1° = 2w x 13} g = 1000 x - {2r x 13} g
_ 31 =%
1 r}_128
r=0.75m
(b) (i)
Wx1 1
Br="0=1%
Wx1 1
Bs==5=%

OC TxT7rsina+ Bg X2.5rsina =2W X 4rsina

T><7+1—10W><2.5=2W><4

(ii) R+Bs+Br+T=3W
R+—~W+—-W+Zw=3w
10 10 28
237

R=—W=17W
140

12
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10. (a) (i)

(i)

(b) (i)

(i)

(iii)

1
Jdr=[_zadt

[r]5 = [tan™ 1 ¢] %/4

r=tan 't —tan~!

NE

r=tan" 't — 0.67

2 _ [ cos?3xdx
y+4

[ f%(1+cos6x)dx

y+4

y _1 1 /e
[In(y +4)]2; = > [x +=sin 6x]0
In(y+4)—In(1) = %— 0

y=-=27

1 1
[lav=—rat

v
1 t

[Inv]g, = _E[t]o

1
v = 80e 100

1
Y P T
dt

[ds = 80fe_ﬁtdt

[s]5 = 80 x (~100) [e‘ﬁt] i

1

s = 8000 (1 - e‘mf)

dv 1
V—=——7V
ds 100

100 dv =—[ds
100[v] 5o = —[sl5
100(v — 80) = —s

1
v=80——s
100

13

t
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