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Mathrematicnl Formiulae

1. ALGEBRA

Quadratic Equation

For the equation ax* +bx4-c=0,

_=bx~Nb - dac

B 2a

Binomial expansion

(atby =a"+ (?11) a™h -t{);) 4" ht e -{{n) a™ht 4.
2 r

where 51 15 2 posilive integer and [

ii) @A np-n-r+l)

v} (= ;-!

2. TRIGONOMETRY
Ldemities

sin® A+cos® A=1
sec? A=14tan* 4
cosec’ A =1+cot® 4
sin{4+ B)=sindcosB+cosdsinB
cos(4k B)=cosAcos BFsindsin B

tanAtian B

tan{Ad By=m —m——
1Ftan Aan B

sin24=2sinAcosAd

cos2d=cos’ A—sin®* A=2cos? A-1=1-2sin* 4

2tan A

tan 24 = ————m0—
1—tan~ A

Formulae for AdBC
« b«
sind sinB sinC

o =87 +¢&* —2bccosd

A= jwbcsin A
2

+ 8",



1 (a) Eachside of an equilateral triangle measures (2 ) cm. Find, without using a calculator,

+/6
the area of the equilateral triangle, in em?, in the form (a/3 + b+/2), where @ and b are
q g

rational numbers. 4]




1 s 3
Jx+3 67 3]

(b) Solve the equation \fx + 3 =



2 (a) Differentiate x> Inx® with respect to x, where x > 0. 2

(b) Hence, find [ x*Inxdx. 3]



3 (n) Bxpress —9 —2x% —4x in the form a(x + )2 + ¢ and hence state the maximum value
of =9 — 2x? —~ 4. [3]

(b} Hence, or otherwise, determine the range of values of k for which k — 9 — 2x% — 4y = —2
has two real and distinct roots. 2]




3x342
(x+1)(x2—1)

4 Express in partial fractions. 6]




5 (a) Solve the equation logy x -+ log,e x? = 6. 31

(L) Given y =lg(x* + Bx -+ 15) — lg(x + 4), state the range of values of x for which y
exists. [2]



6 Giventhatsind = ¢ and 90° < 9 < 180°,

(n) express sin28 intermsofle, 2]

(b) express cos(f +30°) interms of e, 3]

(¢) find the principal value of sin~1(~c) in terms of 6. (1]
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4sinB+4sin% @
secf+tan @

7 {n) Prove the identity = 2sin 28. {41
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4sinf-+4sin? g
secf+tan g

(b) Hence, solve the equation =07{or—m <6 <. f3]




8 The diagram shows a rectangle ABCD with A (2, —18) and C (1, 9). DC makes an angle of
45° with the positive direction of the x-axis,

(a}  Show that the coordinates of B is (15, —35).

(5]
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{1 Given that £ is a point on DB produced such that DB = BE, find the area of triangle
ACE. (4]
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9 Asolid of height x cm has a volume of V cm®, 1t has g uniform cross-sectional area given by

(px* + qx) em®, where p and g are constants,

Corresponding values of x and V are shown in the table below.

x i 2 3 4

{2} Using suitable variables, draw, on the grid below, a straight line graph and hence

estimate the value of p and of 4. 51
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Continued working space for {a)

) Using your values of p and g obtained in (a), calculate the value of x for which the

solid is a cylinder with height half the length of its base radius. 2]

(c) Explain how another straight line drawn on the same grid as {n) can lead to an estimated

value of xx for which the solid is a cylinder with height half its base radius.

Draw this line and hence verify your value of x found in part {b}. E1N
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10 Jean trains physically by running along a straight track. At time ¢ seconds after leaving a fixed

point 0, its velocily v m/s ig given by v = 2.5 sin (% t). She makes the first torn back to 0

when she reaches point A.

. . I
() Find the acceleration when t = 7

(2]

{(b) Find the distance 0A. [4]
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When Jean returns to fixed point O for the fourth time from A, her subsequent velocity towards

point 4, v m/s is given by v = 0.25¢ — 4w for £ > I, where k is a constant.

{c) Show that it = 16m and explain why Jean did not return to 0 subsequently, 2]

{(d) Find the total distance covered during the first 60 seconds. 4]
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1.
11 The equation of a curve is y = 3x2e~ 7"

(8) Find the range of values of x for which ¥ is increasing.

(4}

(b} Show that the origin (0, 0} is a minimum point of the curve. (2]
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A pomt, P, lies on the curve such that the normal to the curve at P has a negative gradient,

(¢} State the range of values of x-coordinates of P.

(1]

(@) Find the equation of the normal at P, given that the x-coordinate of P js 1.

[4]




() Show that ADFE is atrapezivm.

(1) Show that triangle DF is similar to triangle EFC

3]




(e) Prove that =% AC x EC = py x EF, [2]

End of paper




Answer Key:

7

= -

7, max vale

g

)

3.
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5
—2(x + 1)

#=0.179,1.39, ~1.75,-2.96

AS proven
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[#5)

i
2 =Pxtg

gradient = p

9 |0.105
9¢

¥
draw =5 = dmy
x
From graph,» = 9.1
This is close to the x valye obtained in pare .

0a|0884m s
or —-\/—711/32

2
8

s*
10b | 10m
10¢ | As shown and any valid argument &g, Prov:’m
10d | 91.8m T

e e O

Hajo<x<4

11b | P or 2% derivative test or justitying components of expressions clearly, with proving of y-coordinate

le|0<x <4
1
lid 2e? +2€2+3 _,_;_
T T Tg Tt 3e

ory = —0.366x +2.19

12a Midpomt thearem

12b | cppe = LFAE(alt segment thearem)
LFAE = 2£AFD(alt 25, DF I AEY
S LEFC = LARD

180° — 2ADF = 2pE A (s inopp segment)
LFEC = 180° — LFEA(adf 25 on a str. line)
= 180° ~ (180° — £4pF)

= LADF

L ~ADFA Is similay to AEFC (A4 Similariey test)




D - : fi ; 1
'z?:ci - Ef:i (corresponding sides of similar teiangles are proportional)

DF X EC = DA % EF|

1
By midpt theorem, DF = 5 AC

el

1
EACTXECEDA}(EF




