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1. ALGEBRA

_ —bxb? ~4ac

2a

Quadratic Equation

For the equation ax’ + bx + ¢ = 0, X

Binomial Expansion

(a+b)n :an+(?jan_1b+(gjan_2b2 + . "+(njan_rbr+' ”+bn’
r

o aln=1)-(n—r+1)

B r!(n-—r) r!

n
where 7 is a positive integer and ( J
r

2. Trigonometry

Identities sin 4 +cos’ 4 =1
sec’4 =1+tan’ 4
cosec’4 =1+cot> 4
sin(A + B)=sinAcos B £ cos AsinB
cos (A £ B)=cosA cos B F sin 4 sin B
tan4+ttanB
1¥tan Atan B
sin 24 =2 sin A cos A
cos24=cos’4-sin?A=2cos’A—1=1-2sin’ 4
2tan 4
1-tan® 4

tan(A4 £ B)=

tan 24 =

a b c

Formulae for AABC , = — ==
sin4 sinB sinC

a>=b*+ c* —2bc cos A

area of AABC = % absin C
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1(G) f(x) = 4|4x — 6] — 2|9 — 6x|
—8|2x — 3| — 6|3 — 2x|
—8|2x — 3| — 6[2x — 3|

=2|2x — 3|
1(ii) 212x —3| =5
2x—3=2or2x—3=-2
2 2
11 1
X == X =-
4 4

2)2x?—4x+c=2x+1
2x2—6x+c—1=0
b? — 4ac > 0,intersect at two points
36 -8c+8>0
8c <44

c<5l
2

3)4B=CD =5cm

AB . T
Ap 03
AD = >
V3
. I
sin ZAED _ sing
AD 342
ﬁ 5
. 2
sin ZAED = —==X —
3v2 3
in ZAED >
sin = —
62
5v2
inzZAED = ——
Sin 12

2AED = sin™! %E (proven)

4)
7 1 7(V7+42) V7
VT2 N7 7-2 7
7 7 1
=7 +=V2 -7
VT +2V2 -7
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44 7
—Eﬁ‘i'g\/z

5)
2x2—x—1=02x+1D(x—-1)

If 2x% — x — 1is a factor for 2x* — 7x3 + ax? + 13x + b, (x — 1) and
(2x + 1) are factors too.

f(1) =2(0)*=7(1D% +a(1? +13(1) + b
0=8+a+b - (1)

0=—5-+%4p
T2 4
22=a+4b - (2)
Eqn (2) —eqn (1),
3b =30
b= 10,
sub into eqn (1),
a=-8-D>
a=-18
6) y
y =
y = |4x + 25|
~6.25 — 6 6 X
(1) Shape
x and y-intercepts
Turning pt
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(i1) Shape
x and y-intercepts

(iii) 4 solutions

7)

(i) Midpointof 4B 1 +4 5+1

(=)

1
(2513)

Gradient of AB =22 = 1§

1-4

Gradient of the perpendicular bisector = _—1

3

ol w

Equation of perpendicular bisector,

y—4x c

1
Sub (2 E, 3) in,

3—3 21 +
=2@+e

15 9

Area of AABC,
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=%|—1.5 4 1 _é'5|unit2

0 15

- %(—1.5 +20—1+ 175) unit?

= 13 unit?

8) (1)
amplitude = 1,
Period = 2@
(ii)
ﬁ B NAN
3 \/
2
- — ———— | ,' >
\ 1 1 3 5 67
4n2n4nn4n4n4nn
(iii) 2.5 =3 —sin2x
sin2x = 0.5
sina = 0.5
_I
“=%
0<2x <4m

2x is in first and second quadrant,

T 5 13 17
x—6, 67T, 67'[, 67'[
~ 5 13 17

1 12 127 127

CCHY Mid-Year Examination (2019) Additional Mathematics Sec 4E/5N Page 6 of 12



45°

9) Volume = uniform surface area x length
=%xbxhx8 ................. (1)

The filled trough cross sectional surface is similar to the trough

45° = h
tan = E
2

b =2h

sub into eqn (1)

V=%x2hxhx8
= 8h?m3

(1) Alternative,
A X B

) 45°

2m
C
tan45° = 2
an =X
AX =2m
AB =4m
R_b
2 4
b=2h

V:§><2h><h><8
= 8h®m3
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(i)

dh

v =24 m3

24 = 8h?

h=+v3m, —+3 m(rejash>0)
sub into eqn (1)

1
6443
= —% m/s or (—0.00902)m/s

dac

10)

(2)

Compare value,

b)

CCHY Mid-Year Examination (2019)

logs 256
2 +logs;(1—x)?% = (;ZT

, logz256
10g3 9+ 10g3(1 - X) = lOgT
log; 9(1 — x)? = log; V256

9(1 —x)2 = /256

(1—x)?%=

1—-x=+

wle of

x = —é ,2% (rej,logvalue > 0)
4% 4 2%%3 =33
22X 4 2*¥+3 =33
let 2* beu

u’+8u—-33=0
(u+1)(u—-3)=0
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u=-11(rej), u=3
2¥ =3

1g2* =1g3
x = 1.58

11)

Using guess and check,
f(1) =2(1)3+9(1)? +13(1) + 6 = 30

f(-1) = 2(-1)3 +9(-1)2+ 13(-1) + 6 =0
(x + 1) is a factor of f(x)

2x2+7x+6
(x+1)V2x3 +9x2+ 13x + 6
—(2x3 + 2x?%)
- 7x*+13x
(P 47x )
6x +6

~ —(6x+6)
0

f(x) = (x + 1)(2x% + 7x + 6)

=x+1D2x+3)(x+2)

5x2-3 _a b c
2x3+9x2+13x+6  x+1  2x+3  x+2

(i)

5x2—=3=ax+3)(x+2)+b(x+1)(x+2)+c(x+1)2x + 3)

Letx =-2,
5(—2)2 -3 =c(—1D(-1)
17 = c(—1)(—1)
c=17
Letx = —%,

3 1.1
5(-5)? =3 =b(-3)()
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Letx =-1,
5(-1)? =3 =a()(-1)

a=2

5x%2 —3 2 33 N 17
2x3 +9x2+13x+6 x+1 2x+3 x+2

(iii)

f 5x2 —3 p
2x3+9x2 + 13x+ 6~

33 17

2
_f(x+1_2x+3+x+2)dx

33
=2In(x+1) —7ln(2x +3)+17In(x+2)+c

1 5x% —3 p
L 203 +9x2+ 13x+ 6
33 !
= [2 In(x +1) — 7ln(2x +3)+17In(x + 2)
0

33 33
=21n2—71n5+171n3—21n1+7ln3—171n2

33 1
= —71n5 + 33§ln3 —15In2
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12)

h
i) h=a+b
ing = a
sinf = 20
20sinf = a
o - b
cosf = 10
b =10cos¥@
h = 20sin 6 + 10 cos 0 (proven)
(i) h=20sinf + 10cos@
= Rcos(0 — a)
R
20
o
10

R =+20+10 = 10v5

tana = 2
a = 63.4349°

h = 10+/5cos(0 — 63.43°)
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(i) h = 10vV5cos(8 — 63.4°)

21 = 10v/5c0s(6 — 63.4349°)

cos(6 — 63.4349°) = %
e 2L

COoS X= 10v5

o= 20.0909°

(6 — 63.4349°) = 20.0909°, —20.0909°
6 = 83.5258°, 43.344°
0 = 83.5°,43.344°(1dp)

iv) nope, since max cos(f — 63.4°) = 1, the max height of the figure is
= 10+/5 m which is less than 25m.

- The End -

CCHY Mid-Year Examination (2019) Additional Mathematics Sec 4E/5N Page 12 of 12



