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Mathematicol Formuige

1. ALGEBRA
Gugdratic Equation
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I, TRIGONOMETRY
identities

sin’ A +cos’ d=1
sec? A=1+1tan’ 4
cosec 24 = [+ cot? 4
sif Ax Bl=sm Acos B oos dsn 8
cos{ At By=cos Acos BT sin dain B

tan( A+ B) ban A b ian 2

ixtan Abm £
sin 24 = 2sin 4 cos 4

0524 = cos? A~ sin’ A:ZCGS?”;fw}miwzsénz A

tom 24 = A

I-tan’® A
Formuloe for AABC, a b ¢

sind sinf sznd

2

at =8y r:2 —2hecos A

A= LabsinC
2
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2 Find the range of x such that ¥ = 3x%e%%* ig s decreasing funciion., {31
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t  Find the range of valuss of m for which x7 — 2mx + 2en is greater than 3

-
b
o)

for all real values of
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3(a) Without using a calculator, find the value of x such that NTES = (5) . (4]
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(b) Solve the equation %gv’?’? = 3% 41 i4]
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5 () Giventhat y= (Zx~ 1 InvZx — 1.

Show that = = 6(2x - 1) InyIX =1 + (2x — D (31
() Hence evaluate [ (2x — 1) InvZx =1 dx. (4]
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4 ¥ind sl values of x which satisfies the equation (2 + 3 co8 xH4 - Ssinx)=0

for 0 =x =7,
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7: 6 @ Shﬂw thai tanx-é- xﬁ;g_gx, _ _ | 3]

G - Explain, w;thaut the use 0f caiculatcr why the equazion tan x -+ ﬁ? -
- has no solittion, wE {%}

’ S Prelims 2021

{Turn over

PartnerinLeaming
519

www.testpapersfree.com




EAH

7 Itis given that Hx)=2x" +ax® +x+ 5.

()  Find'the value efaand of b'for which 2x” + x -1 is afactorof f{x). {41

{ity  Solve the equation fix)=0. 2]
(i) Hencesolve>y® +2y2 +2y +b =0, 2
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iz

{b} Sketch, thegraphof y=3sinxfor<x < n. 12}

%  Theequationofacircle, Ciisx? + 2 - dax + 6y -3 =0,
{8}  Find the coordinates of the centre and the radins of C;. {31
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13

§  Given thaty =3 sin? £~ 3 cos’ 4,

(i) expressyinthe formacos 2 +6, wherea and b are integers. 3!

(i) (a) State the amplitude and period of 3 sinZx.
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13

{iiy Expiain why C; touches the line y=1 {1}

(§if} Find the equation of the circle ¢ which is & reflection of Ct in the kine ¥=1. [i}

The line y + 9 = x intersects the circle (7 at the points M (2, - 7y and M6, - 3).

{iv) Find the shortest distance from the centre of the circle to the line
Pr9=zx i2]
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14

10 A bacteria sample was cultured in a laboratory. The number of bacteria in the sample, ¥, is

Ey
related to the time efapsed, / minutes, by the equation y = k{23~ where & and m are

constants. The teble below shows measured values of y and £

bt

T 10 20 | 30 R 5
Ty TTEees 4300 7e00 | itas [ 19200
i} Plotigy against ! and draw & straight line graph. %
(i) Use your graph to estimate
{2} the valpe of k and of m. {41
(b} the time taken for the number of bactenia to reach 15 000, 121
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16

1 ]
11 Inthe expansion of ,[X : -'-'72?";;-} , the sixth termm is independent of x.
x
(I} Show that the value of n is 15 and find the value of the sixth term. {4]
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i7

(il} Hence, find the term independent of x in the gxpansion

[ 1Y §
(5] (12+64x°) 151
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14

12 The diagram shows 2 trapezium O4BC inside a circle with centre O and radsus 7 cm,

Given that OC is parallel to A8 and angle OAB = 6 radians.

(i}  Show that the area of the tapezium O48C, § cm? is given by

5 =1 (sin 8 + sin 26). 3]
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20

I3 Solutions to this question by accurate drawing will not bé aceepted.

- In the trapezium O4BC, the point A has coordinates (5,0) and the point C has coordinates
{-2, 6). The sides OC and AR are parallel, and BC is perpendicular to OC.

' 1,1 ’
) Show that the coordinates of 8 are {25, ?5] . 151
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15

(i} Given that r is 2 constant, calculste the value of 8 forwhich S hes a

stutionary value, EY

Gif) Determine whether the stationary value of § is 2 maxisnum of MINIMUM. 21
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21

iy OC is produced to D such that 4B is a parailelogram.

Find the coondinates of D, {2}

(i) Find the equafion of the perpendicular bisector of OC. 2

(v) £ is s point which lies on the perpendicular bisector of OO such that the
arca of quadrilateral OAEC is 15 units®. Given that the x-coordinate of £ is

positive, find the coordinates of . 4]
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Paper 2

3
TEats . . [#]
—————— LI0ns, -
1 (i) Express Frani-z0) in partial fractions

[3]

T Fxirn
(i} Hence evaluate fa (R Byl
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4

i ‘The graph below shows the vertical displacement of sea tidal waves, y m,
represented by y = 2 — ‘2 cos pt, where £ is the time in hours starting from its
lowest displacement and p is a constant, It takes 12 hours for the vertical

displacement to be at its lowest point again.

i ?‘ Ty pr—— L E R R AR R kbl TN

3
Vo= ngﬂﬁspt

ol 12

(i) Showthat= = i1

{il} Find the Grst two values of ¢ for whichy=1.6 m, i3]

@i} It is safe to swim when the vertical displacement of sea tidal waves is below
1.6 m. Given thet the timie is 08 00 when ¢= 0, explain nsing your answers

in part (i) , whether it would be safe to swim between 09 00 and 10 00, {1]
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5

3 Theline 2y + x +a = Disanormalto the curve y = 2x% — 3x + 1 at the porint

P

{i}  Find the coordinates of P. L4

{iiy Determine the value of a. 2}
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4 {a) Differentiate with respect 1o x

T 21
W 2+t &
o xtextes
Gy — - f2i
[Turn Over
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7

By Acurveisdefinedby ¥y = ?% .

@ Figzég *

[3]
(@) Find the x-coordinates of the points on the curve at which the gradient
is 6. (2]
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E

g [The volume of a cone of height 4 and base radius ris %m‘zh 1
A hollow right civeular cong of base radius S om aa;éhﬁighl 20 cm has a small
opening at the base. Initially, the sone is fully filled with water. Dueto the feak
from the base, water flows out at & sonstant zate of 2 ciw'/s.
() Show that the velume of water ¥ o in the cone when the height isxcmis
i = B Ean - x)? i3]
given by V = p _“{Bﬁ X,
; - 'Mmsi |20 em
i f
i X 1
: ¥
/ . R
;’ E |
& L S
e — __:MM:' L
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8

(i} Find the rate of change of the height of water in the cone when ¢ = 2 om, (33

& Solve the equation +log2(2x +6) = logs(1—2) + 1. {51
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e

7 (i} Show thatcos{A + Blcos{A~ B} = co8t A4+ cost B~ 1.

(ii) Hence, determine the value of cos 159 cos 759 without the use of

calculator.
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11

. . 47 .
8 A particular curve for which Eﬁ = gin 3x ~ cas%x passes through the point

g {% , 23 ). The gradient of the curve at ( is 1. Find the equation of the curve, 6]
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12

% Intriangie ABC shows below, sides 48 and 4C are (p — 6v/2 ) cmand
{4 - +Z ) cm respectively. Angle BAC = 457,

{p—6V2 }

(‘é E ¥ B f*B
kst
. o
gy g
[ o -
{4 ~v2] “ =
\h‘“!-‘:.a“‘(x
-

Given that the area of the triangle ABC is ( 17V2 — 19 o’
‘41
(i) show thatp= 14, 14,
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13

{ii) find the perpendicular distance from B to AC, leaving your answer in
the form avZ + b . : {3}
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id

10 The diagram shows part of the curve y = 16 + 6x — x? intersecting the line
y=26—-xa4dandB.

{iy Find the coordinates of 4 and B. 43
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1%

() Thecurve y = 16 + éx — x* cuts the x-axis at the point C. Show that the

x-coordinate of Cis 8. {1

{(iii) Find the area of the shaded region O4BC. {31
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16

It Inthe diagram, AC = 35 cm, EC= 15 cmend angle ACB = 8 radians, ED and AE

are perpendicular to DB,
A
Boem .
L 15em |
3 k‘ﬁ‘:\ s ‘{»ﬂ:::‘ gwi
b o &
iy Explain clearly why angle CED = 8 radians. [1]
(i} Show that the sum of the perimeters, P em, of triangles DEC and CAB1s
given by P = acos 8 + bsin & + ¢ where a, 5 and ¢ are constants. 3!
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17

()  Express P in the form of R cos(§ — a) + c,where 8 > 0and 0 < o <¥§ ,

wm
Er
[am—

Hence find the maximum valoe of P and the corresponding value of 4.
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iB

(iv) Express 4 em?, the sum of the areas of triangles DEC and CA# w terms

of 8, piving vour answer in the simplest form. <1

v} Explain, stating your reasons, why 4 is maximum when P is 3 maximum, 23
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i9

iz Thediagran shows a circle 4BCD and the tangent $7 to the circle at point
The point B lics on AT such that 48 = BT, The point C lies on the line ST such
that 5C=CT.

(3 FProve thal AABC s similar to ASDL . (4]

() Hence, show that x €D = §A:§ % SC . (2]
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20
i3 A particle moves i a siraight line so that, ! seconds after leaving 3 fixed point

o i
€2, its velooity v s, is given by v = 19{\3 - ﬁ“:ir),

(iy  Find the acceleration of the particle when v = 23, [3]
(i) Calculate, to the nearest metre, the displacement of the parucle
from O when 1= 5. {3
{iif} State the value which v approaches as { becomes very large. {1}
[Turn Over
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i

Anawery

1) i m el 23 <@ orx>1
T

W I ) 2-2

4y x=230,3.98,0927,2.21

50 113 8} Since —~1 < cosx < 1, the squation has no solution.
Hiya=6,b=-2 (i} 05 -1 -2 (i) i, -2, 4

8) 1-4cos2t (i) =mplimde=3, period =¥/ 180°

9{i}  centre(2, - 3), radius = 4 units

{ii)  perpendicular distance froma centre to liney = 1 is equal to the radius.

(i) x-2P+(-5)7=16 (iv) 2vZ orZ2.83 unis
10(ii)s) m=13.9, k= 1510 (b) 43 min

. 37 3003 , .
FI{3) '-~93;£ f—“w;g”f ~ 53 84375 (i) 2002

120) 0.936rad (it} S is maximum

136D -2.5,7.5) (i) yﬂ'«;gx + -‘:3 (iv) E{0.8, 3.6)
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1

Answers

2x+15 1 N 4
{3 x¥3-2x 3+x 3-Ix

1)

(i} 248{(w3sh)

in 2 7
pit] 12 == - T e D
@ P P 12 &

Gy t=248,9352

(i} The tidal waves are at height 1.6m Zh 29 min Ister, that is at 1029, so it is safe to swim
between 0900 and 1000 as the height would be below 1.6m

W PAT.c)
@ a=-2

4o 2=

d
(m§=m+%

BHE =

3
{2-x%)3

(iyx=1or—1
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22

5() = =(20 ~ x) by using similar trisngles

we SOUT O E e a3
= iségﬁ x)

(i)  ~0.0707 cms

& x= —1.74

U |
His) p
3 = - Zsindx + 4eosiy + ox -
] 2 3 2
iy p=14
() 7V2-6

101 A2, 24), B(5,21)
{11}  show x-coordinate of C= 2

(3if) 144-3 wnit?

11() £ECD = m~Z~6 = Z~ § (adjacent angles on 3 straight ine)
LCED = 7 — (gm 8 ) - %m 6 ( engle sum of & trisngle)

(iif P=350cosf+50sin8+50

i) P =50vZcos (e ~ZY+50

{ivi 4= 725sin6cos8

(v}  since= 725 sinfBoosh = :{gisiu 28,
maximum A hipp s a6 = T when sin 20 =sin 25 ) = sinZ =1,
This is the same value for § when P is & manimum,

13() 3.5ms?

{i1) 132 m ( nearest m)

(i) v=30
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