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Mathematical Formulae
1. ALGEBRA

Quadratic Equation

For the equation ax® +bx+c= 0,

—b+4/b? - 4ac

2a

X =

Binomial expansion

(a+b)" =a" +[2ja”‘1b+[2ja”‘2b2 +...+[:ja”‘rbr +..+b",

nt n(n-1)..(n-r+1)
r!(n—r)!_ r!

. e n
where n is a positive integer and [ j =
r

2. TRIGONOMETRY

Identities
sin® A+cos® A=1
sec® A=1+tan’ A
cosec’A=1+cot® A
sin(A+ B) =sin Acos B + cos Asin B
cos(A+B)=cos AcosB Fsin Asin B
J’_
tan(AiB)z tan A+tan B
lxtan AtanB
Sin2A=2sinAcosA
cos2A=cos® A—sin® A=2cos® A—1=1-2sin’ A
2tan A

tan 2A = —
l1-tan“ A

Formulae for AABC
a b ¢
sinA sinB  sinC
a? =b? +c? —2bccosA

Area of A = %absin C
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1 Determine the range of values of k such that the curve y = 3x% + k2 —k -3 intersects the line
y =3kx at two distinct points. [4]
. 6— x> . .
2 Find the range of values of x where the curve y = —————Is below the x—axis. [4]
4x°-12x+9
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3 The curve y = 3x% +16x% —6 intersects the line y=10-12x.
Find the x—coordinates of the points of intersection. [5]

4 Solve the equation (sz‘l)z + 2(22X‘1) =15 . [5]
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10
5 (a) By considering the general term in the binomial expansion of [—3—xj , explain
5X
why there are only three terms of non-negative powers of x in this expansion. [4]

(b) In the expansion of (—5+2x)(1—4x)”, in ascending powers of x, the sum of the

coefficients of the term in x and the term in x? is —8218.
Find the value of n. [4]
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6 A formula for calculating the number of living cells, y, of a host body per hour, t, is given by
ey 2= (et)b , where a and b are constants.

When y is plotted against Int, a straight line graph is obtained and it passes through the points
(0,3) and(2,7).

Find the value of a and of b. [5]
7 Prove the following identities.
1 1 2
(a) + =—5—. [2]
1+cos® 1-cosf@ sinco
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coso sin@

(b) : —
sin260 cos260 -1

= cosech . [2]

(© By using (a) and (b), show that there is no solution to the equation

1 + 1 _9059+ sin¢ =0 for0<60<2n. [2]
1+cos@ 1-cos@ sin20 cos20-1
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8 The diagram shows a triangle ABC in a semi-circle, centre O and radius 4 cm.
Itis given that AX =2cm, ZABC =26 and XY is parallel to BC.

A ; B
X 0]
(@) Show that the perimeter of the figure XBCY, P cm, is given by the equation
P =10c0s20+6sin20+6. [3]
(b)  Express P in the form Rcos(20 —a)+6, where R>0 and 0° < a < 90°. [3]
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(© Find the maximum value of P and the corresponding value of 6. [3]
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9 A circle Cyis given by the equation X2 + y2 +10x-6y+9=0.
Another circle C, with centre Q(7, —2) touches the circle C; externally as shown in the
diagram below.

Ci
C2
(i)  Find the coordinates of the centre P and the radius of circle C; . [3]
(i) Show that the equation of circle C; is (x —7)2 +(y+ 2)2 =64. [2]
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It is given that the equation of the tangent to the circle Ci at the point R is 3y +4x =K.

(ili)  Given that point R lies to the left of centre P, find the value of the constant k. [6]
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10 The equation of a curve is y=1In (e2X tan? 4x).

(@) Express the first derivative in the form A+ B(tan 4x +cot4x) where A and B are real
constants. [5]

(b) Find the equation of the tangent to the curve when X:%, leaving your answer in

terms of . [3]
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COS X dy k

11 Given that y=—————, express — in the form of ——————  where k is a constant.
3n ) 2 )
4 2€0S“ X—C0S 2X
Hence evaluate Io4 5 dx. [8]
(cosx—sinx)
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12 A particle moves along a straight line, and its initial displacement from a fixed point O
is—6 cm.
At time, t seconds, its acceleration, a cm?/s is modelled by a =6t —20.
When t =1, the velocity of the particle is 8 cm/s.
(i)  Find the values of t at which the particle is instantaneously at rest. [3]

(i) Find the displacement of the particle, scm, in terms of t. [2]
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(ili)  Find the distance travelled by the particle in the fourth second. [2]

(iv)  Explain clearly why the particle will cross O exactly three times. [2]
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13 Answer the whole question on a piece of graph paper.
The table shows the experimental values of two variables x and y.

X 1.08 1.20 1.35 1.68 2.18
y 1.05 0.87 0.67 0.43 0.26

(@ On the graph paper provided, plot Iny against Inx and draw a straight-line graph to

represent the data. [3]
(b) Find the gradient and y—intercept and hence express y in the form of in where a and
X
n are constants. [5]

End of Paper
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