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Mathematical Formulae

1. ALGEBRA
Quadratic Equation
For the equation ax’ +bx+c =0,

_—bivb2 —4ac

x=
2a

Binomial expansion

(a+b)" =a" +[T)a"“b + (Z}z"'zbz + ...+(nJa""b’ +..+b",

2

e n n! nn-1..(n-r+1
where n is a positive integer and = > (n=1)..( )
r) ri(n-r)! r!

2. TRIGONOMETRY

Identities
sin> A+cos’ A=1
sec? A=1+tan’ 4

cosec’A=1+cot’ 4

sin(4 + B) = sin Acos B £ cos Asin B
cos(4 * B) = cos Acos B Fsin 4sin B
tan At tan B
lxtanAtan B

tan(4+ B) =
sin2A4 =2sin Acos 4
cos2A =cos? A—sin? A =2cos’ A-1=1-2sin> 4
2tan 4

tan24 = =
1—-tan” A4

a b _ ¢
sind sinB sinC
Formulae for AABC a® =b* +c* —2bccos 4

A=Lapsine
2
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Answer all questions.

1 A ball is thrown from a cliff overlooking the sea. The vertical height of the ball above sea level,
h metres, is given by A =—8¢* +36¢ + 20, where ¢ is the time in seconds after the ball is thrown.

cliff

sea level

@) Find the height of the cliff. [1]

Wew t=0, h=20m. m7

(ii) By expressing 4 in its completed square form, determine whether the ball can reach a
height of 65 metres above sea level. [3]

n= -8t %+264 t20
< -e[4*-8++(%) ] +=0 +s(2)°

z 'S'C%-%f + 605 m1 3

Since (t—%)z 70 . -2 (v-%)* ¢o
~2G-3)" reos <05
h £e0-5 Um\ 3
The modimwm heiglt og 4e bau is 60-5m -

W cannet Yeach 65 m aove sea tevel - TAlD
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2 Without using a calculator, find the value of 107, given that 8" x 25" = 22 5572, (4]
eX % 257( = 22’7('1"-\- " 57(—-7—
29)( % 527( . 227(.'2“’ X '57( i
5;
237( x 523( 2q
22’4 = 5'7( = 52 3
X A
2" - b = 16
ECE o
o* = e
25 238
i 0 4 ,, o 5
3 iven that sin 4 = —g , where 180" € 4<270 , and that cos B= E , where B is acute. Without

using a calculator, find the value of
(@) cos(4-B), [2]

coe CA-8B) < (g A 2B +snAcnP

(-52(&) < (-B)4% G 3

0

(ii) cosec24. 2]
|
weey 2A = i 2A
- |
20 A cos A

3(-% )(_%> Um|3

< 25

ay LAt
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2
A curve is such that d—f =12¢** —7¢*. The curve passes through the point P (0, —4) and the

[6]

gradient of the curve at P is 2. Find the equation of the curve.

J =2
2;(2‘7 d |2@2x"7&x
ol 24 X
. C 12¢e 1e +c
2
2%
= 6 e - 767( 1 ¢ W‘j
Gven et 2L o 5 e %0
r © e
2= 6-T+c
cC= 32
3»4: 6e® —1e* t2 Tm(2
8= J 6e® - qe* vz ax
2x
= e _ Te* + 3% td Tm| 3
2
AeCO, -4 - = 360 ~7oo t 0 +d T2
-4 = 2-7 +d
s o{r (o]
2%
Y= 2e™" —Je¥ tay Chl =
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(a)  The first 3 terms in the expansion, in ascending powers of x, of (1-3x)", is
1-21x + ax>, where a is a constant and # is a positive integer greater than 2. Find the
" [4]

value of n and of a.

L=-2x0" = L4 (M) (-2xD (Q)C—ZX)Z toee Um3
= 1 4 n(-2x> + Nn-1d (%) +--- U3
b2
= | -2nA + q(g)ﬂﬂ—*,,.

ginee 'TAX 4+gx* = | - 2
X+ A nen-D X

Comparing X -2 = = 2n
yv = 1 Uﬁ’lj
A = %— C12¢1-12 or Ci(l)
< 189 T3

2 -
b SENL
(b)  Using your values of »n and a, find the coefficient o/f@ the expansion ofxinthe

ex-paﬂsian-ef-(2+x)2 (1—3x)" )
(2+A)* (1 =2xD" = (4+4x +%x>)(1-21% + 189%> +.-- )

(2]

- Ooetpidedt of x> = 401 + 4(-21D T | o3

= 67> CAi3

This exam paper is the property of Ping Yi Secondary School. It must not be duplicated in part or whole.



7

+3), where x > 3.
x—

6  The variables x and y are related by the equation y =1In (x_3

(3]

(a) Express & in the form Zk where £ is a constant.

Y= (x420— WM (x-3)D

-O’\M‘ = ! = ) W‘j .

w -2 — (X3

=

Tmia

(x+2D¢x-2)

= -6
XZ-q

Uma

(2]

(b)  Explain whether y is an increasing or decreasing function.

Given That A7 3, %x*-q 70O A -6 40

0‘1\5 0
Ax

Ute o dextasirg functien - ™3

Given that y is increasing at the rate of 8 units/s, find the rate of change of x when

(c)
x=3.5. [2]
.a._x = % A &
oy dn dr
= %A%-4 .9
-6
when X= 2.5, _9% - (263" -9 . g Tmi3
db -6

= -4z W\Rts/s (A
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(a) Using sin(A’+ B) = sin Acos B +cos Asin B, show that sin75° = 2‘/\/5_. [2]
sin 5% = gin (20°tuB°)
= Cin 20° coe U4B° + Cos 20° sin 4B’
= I NSNS U3
= Jz C EIES!
4
= Ja (403> =
Y V=
= IEDEY
T
2JZ ‘
(b)  Hence, express cosec’ 75° in the form a+b3 , where a and b are integers 1
‘003%2 750 = ——
i Ipo
= 2\)—-2 2
= ) il
- W
tmy)
1T4+2Z2+2
= 8
L 4-2J5
- — Imia
4+2J3 T
LAY
= 8- uy=z 173
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Given that 2x’ —5x* +13x—1= A(x—2)(x* +3) + B(x* +3) + (Cx + D)(x - 2) for all

(a)
values of x, find the values of 4, B, C and D.
Ompoaringg x> 2 2+ A om3
Let X = 2 20252 5(2)% +12(2D~-1 = B(2%+2)
TB = 2
e=2 7.1l
Compang  cenotont - -1 = A(-2)(3) +38 +p-2)
= —6(2> t2¢2) -2p
D= CA,'J
Let X =y . 2 -
27BA1B -1 = 2(1-25C1+3) + 313D + (O ) (-3

4= <-8+12-Cc-1>

C—f = -5
c = - LA

(b)  When a polynomial f(x) is divided by (x—1), the remainder is 4.
When the same polynomial is divided by (x+3), the remainder is —24.

Find the remainder when f(x) is divided by (x2 +2x - 3) , leaving your answer in the

form Ax+ B, where A and B are constants.

FOO=(XZ+2¢-3D Q(xD + Ax+8

= (X+3DX—1D) QXD + AX+P Ui
LD = AD+BE = 4
Ate = 4 ... (D L

F-= a-D+8- —24

~2A tB = -24 .... (2 L3
Ud—(2>: LA =28
A =1
j tmi]
2= -2
Tie remander e TX-3 A
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An object is heated until it reaches a temperature of To °C. It is then allowed to cool. Its
temperature B§ °C, when it has been cooled for ¢ minutes, is given by the equation
T=36+17e™".

(a)  Find the value of To. 1]

bhen t=0, To= 26+11e”

= B3°C A3
(b)  Find the value of  when T'=47 °C. 2]
W1 = 26+ |7¢ 0150
e ’D‘-‘,% = ._‘l—
17
~ 015 % = an (35 i3
4 = 0-5%0 m]ns \ +UA’]‘J
(¢)  Calculate the minimum number of mfﬁ?r?é\s?re%uﬁred for the temperature to reach
40 °C. A [4]
36+ e 0158 - L 1o
. =0D-15b
e < —?:,v L3

-0-75¢ e £ In (L)

v oz WEE)  pmo
-_—O-?‘g
t Z 193 Ui

= The minimuwim hwmber of minutes  fov the tempeatuct

o each  40°C te 2 ming - Caa
(d)  Explain whether the temperature of the object will reach 36 °C. )
ke © gets IW 2 '79-0.751; OIPPYUQOW&G o - Tzl

’

26 t1Me O approadus 26°C

- Tne temperdture Of the okject Wil ot rEach 26°C -
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[4]

sin2x cos2x

10 (a) Showthat — =secx.
sinx  cosx

Sin 2X  _ (o= 2X

l/"]'s S
$in X coexX
- 2%XcogX — R008%x - |
St ot x Umiz , vmi]
= 208X - 2wex + |
A Ui
T o8ee % ma
= BHL (ghowm)
, ., 3cos2x 3sin2x
(b) Hencefind, for O'<x< g ,the values of x for which -—=35 [4]
cos x sin x
Zce 2X _ Bgin 2X = G
loex 2T X
—a(smzx _ ooszx): 5
e coeX
—2Z2gec X =5
- - 2
CoeX = 5 Umig

Basic angle = 0-927295 radians

T — 0427205 , © + 09272495 Wil , Umig

X
"

= 0.2 ; b.07 rodians CAID
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27 cm

- -

hcm

v

A cylinder of radius  cm is placed upright inside a cone so that the top of the cylinder is 6
cm above the top of the cone as shown in the figure above. The cone has a radius of 9 cm and
a height of 27 cm. The part of the cylinder inside the cone is 4 cm deep.

(i)  Showthat #=27-3r.

Ueivg Similowr  dviangles ,

a _ r
=27 27-h
2z - qn = 27r
h= 27-32vr

[2]

Unig
Cghon ) %24
Nienctinn 11 continnoc on the novt nnoe
Pueshion [ ] confinnes ORI bhag
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(i)  Find an expression in terms of r for the volume of the cylinder. [2]
Yolume op Cyhnder , V = ® % (h+6D tmi]
= W (27-2r +6)
= w? (33-2r) 173
= 33m* - 2nr®
(iii)  Given that h and 7 can vary, find the value of 4 for which the volume of the cylinder
is @ maximum. (4]
For V 1o be omotmum, oo,
o
bome — Qmr?> = p T3
w (6o - q s D =0
a2y

' A= O m3

mQ
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L
WO v V“&
12 A particle mowves-n a straight line passes a fixed point O with a velocity of 9 m/s. Its
acceleration, a m/s?, is given by a = 61 —12, where ¢ is the time in seconds after passing O.

1) Find the minimum velocity of the particle. 3]
w= Sbt-12 dv
s __6_42: -12b te
2
= 242 —\2b te
V= 2% 120 + 4 Tm1
For wintmwmn veloeity , %% =D
.. bb-12 =0
t=22 o3
When =2, V= 3(2)> - |2(2>+9
T T 3mis CA1Q
(i)  Obtain an expression, in terms of t, for the displacement of the particle after passing
O. Hence, find its displacement when it is first instantaneously at rest. (4]
s= {26212t va oy
- %3 _ lZ‘b’z
= > =
v 6+> + at +d |2
when t =0, 80 * a=0
2= t2-6t* t+ar
2(4-3D(t-1D=0
T o t=3. i
IIW 'b = | 7 sS= |- 6 -+ q
= bm TA1A
Question 12 continues on the next page
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(iii)  Find the total distance travelled by the particle during the first 5 seconds. (3]
ohen =3, 8= 3%-4(2)> 1A (2D (4
= O m

Wun t<5, o= 52 453> tacg)

= 20m |3

" Toml dietance trowewed = A+ Hr20 = 28m  LA3

N

—_—
; it —> 8Cm )
0 4 20
(iv)  Explain why the particle never returns to O.afttr 2 cewonds - [2]

s t> - et*+ %
=t (v2-6t+Q)

- b (6-2)"
Since the postice only furne when =1 ov £=3,
~ lhen t73, w(t-3>* 70 o1l
s 7O

auerhar V= 22120+ 9
=3[ vtZ%-yv +(D*-(D*] 14
= 2(t-2)* -3
when t73 , 2@-22 -2 o m(a
VvV 2o

Wence the powfice 12 cluways WIoving n e positive oeciion Ui
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13  Theequation of a curve is y =3sin2x-1 for 0<x < 27

(a)  State the amplitude and period of y. [2]
Amplmde = 2 Ced
Perod = 7o Teid
(b)  Sketch the graph of y =3 sin 2x —1, showing clearly the intercepts, turning points
and end points. (3]
y Cortecr Eope teid
4
k Corveck Wow/imn VEV)

Covcer vio- 0f Caces LAY

W= 38in 2% -1

(¢©)  On the same diagram in part (b), sketch the graph of y = 2 2 for 0<x<2r.
N

Hence state the number of solutions to the equation sin 2x = i—x—% 3]
Vs

poming of Y= - Led
sSn 2% = 2X  _
2m 2
28n2x = ZX - | Number of Solwions =32 Tmd
3em2ax—| = Z -2 [
End of Paper 1
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