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Mathematical Formulae

1. ALGEBRA
Quadratic Equation
For the equation ax® +bx+¢=0,

_ -b b -dac

2a

X

Binomial expansion
(at+b) =a" +{ Z j a”'lb+( Z } a"2b? + +( : } a7 LD

n! _ nn-1)..(n-r+l)

where 7 is a positive integer and o= =
r ri(n-r)! rl

2. TRIGONOMETRY
Identities
sin® A+cos’° A=1
sec’ A=1+tan* 4
cosec’ 4 =1+cot’ 4
sin(A4 £ B) =sin Acos B £ cos Asin B
cos(A+B)=cos Acos BFsin Asin B

tan A+tan B
1Fxtan Atan B

sSin2A4 = 2sin Acos A
c0s2A4=c0s’ A-sin* A=2cos* A-1=1-2sin* 4

tan(A+B) =

tan2A4 = 2'[61—I'L24
1-tan“ 4
Formulae for DABC
a _ b c

sind sinB sinC
a’=b +c* - 2bccos A

D= 1absinC
2
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Answer all the questions.

1

1 Show that the equation 2(e* —3) = e? has only one solution and find this value correct to
3 significant figures. [4]
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2 The equation of a curve is y =ax’ +b, where a and b are constants. The equation of the

normal to the curve at the point where x =1 is 5y +2x =12. Find the value of a and of b.

[6]
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3 Given that y = ——— forx > 0.
X

(a) Show that d—y:%(l—ZIn 2X).
dx x

CLASS:

[3]
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In2x

(b)  Hence, find I dx. [3]

X3
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4 Given that f(x) = x* —ax+3, where a is a constant,

(a) find the range of values of a for which f(x) > x—1, for all real values of x, [4]

(b) find the value(s) of a for which the line y =a+4 is a tangent to the curve y = f(X).

[3]
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5 (a) A4 and B are acute angles such that sin(A—B) = g and sin Acos B :g .

Without using a calculator, find the value of cos AsinB .

(b)  Express 2sin26(secd—tan 6) as a quadratic expression in Siné.

[2]

[3]
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() Use your answer to part (b) to find, for 0 <6 <27, the exact solutions of the

equation 2sin26(secd—tand)+3=0. [3]
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6 A curve is such that ﬂ = % -2.
dx x

(i) Given that the curve passes through the point (1, 5), find the equation of the curve.  [3]

(ii) Find the x—coordinates of the stationary points of the curve. [2]
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. . d? . )
(iii)  Obtain and expression for d—zl and hence, or otherwise, determine the nature of
X
each stationary point. [3]
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7 (a)  Write down the first three terms in the expansion, in descending powers of x,

9
of (XZ +m) , Where m is an integer. [2]
X

9
. . . . m .
(b)  Given that the coefficient of x* in the expansion of (Xz + —j is —126,
X

>i) show that m=-1, [3]
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(ii) hence, find the term independent of x in the expansion of

3 )e+5)

[4]
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8 The table shows the population, P, in thousands, of a small town decreases with time, ¢ years.
t 6 9 12 15 18 25 33
P 274 203 151 112 83 41 18

(a)  Show your working clearly and draw a straight line graph of In P against ¢ on the

grid provided. [3]

(b)  Find the gradient of your straight line and hence express P in the form of Ae™,
where A4 and k are constants. giving your answers correct to the nearest hundred and

to 1 decimal place respectively. [4]

() If this model for the population remains valid, find the number of years it will take
for the population of the small town to drop below 100000. Give your answer

correct to the nearest year. [2]
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9 The diagram above shows two rods 4B and BC of length 4 m and 9 m respectively and
ZABC =90°. Rollers are fixed at points A and B such that 4 is able to move along the wall

and B is able to move along the celling. The horizontal distance of C from the vertical wall

is d m.
Ceiling
B
4m Im
0
A
< C
dm >
Wall

(a) Show clearly that d =4sin@+9cosé. [2]
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(b)  Express d in the form R cos(€ — «) where R >0 and 0° < <90°.

(c) Find the value of & for which d =6 m.

[4]

[2]
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(d)  Find the maximum value of d and the corresponding value of 6.

[2]
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10 A particle moves in a straight line such that, ¢ s after passing through a fixed point O, its

displacement from O is s m. The velocity v ms™! of the particle is such that v = 6cos4t .

(a) State the initial velocity of the particle. [1]

(b) Find the first value of # when the acceleration of the particle is equal to 8 ms™.

[2]
() Find the displacement of the particle from O when ¢ = 4. [3]
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(d) Find the total distance travelled by the particle for the first 3?7[ seconds.
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11  The diagram below is not drawn to scale.

) A
D (7, 4)
F (-1, 2}‘/
(0] €
Ci
E(1,-6)
In the diagram, D, E and F are points on the circle C;.
(a) Show that DE is the diameter of the circle Ci and hence find the centre of Ci.

[5]
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(b)  Find the equation of the circle Cy in the form X* + y® + px+qy +r =0, where

p, q and r are integers. [3]

(c) Given that the circle C; is a reflection of the circle C; in the line X =-2, find the

equation of Cs. [2]
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(d)  Explain why point (3, 4) lies within only one of the circles C;and C. [2]

~ End of Paper ~
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