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1. ALGEBRA

Quadratic Equation

For the equation ax? + bx + ¢ = 0,

‘- —b+Vb®—4ac
2a
Binomial Theorem
(a+b)"=a"+ rl1 a™lp+ 2 a"ZpZ+ ..+ rr1 a™" b + ...
where n is a positive integer and M-_Nn__
P g r’- (n-ntrt

Identities

Formulae for AABC
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Mathematical Formulae

2. TRIGONOMETRY

sinffA+cos?A=1
sec2A=1+tan?A

cosec2 A =1+ cot? A

a _ b ¢
sinA ~ sinB " sinC

a?=h?+c2-2bccos A

A:%bcsinA
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1  Describe, using set notation, the relationship between the sets shown in each of the Venn diagrams below.

€ €

[3]

Vp(g r>_2 1

2  Given that = ., find the value of each of the constants a, b and c. [3]
p2qir  PQ°re
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3 Showthatthe line y=mx+4 will touch or intersect the curve y = x%+3x+m for all values of m.

[4]
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3
+
4 Itisgiventhat y= W for x > 1.
. . dy .
(i) Find the value of ax when x = 2. You must show all your working. [4]
(if)  Find the approximate change iny as x increases from 2 to 2+p, where p is small. [1]
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5 (i) On the axes below, sketch the graph of y= \?;x2 —14x—5\, showing the coordinates of the points
where the graph meets the coordinate axes.

[4]

(i)  Find the exact value of k such that \3x2 —14x— 5\ =k has 3 solutions only. [3]
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6 (a) (i) Showthat sec6— c0seco cos 6. [3]
N tan20 _ /3 o .
(i) Solve sec26— c05eC20 — 2 for 0° < 6 < 180°. [3]
(b) Solve 25in2<¢+%) =1 for 0 < ¢ < 27 radians. [4]
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7 Do not use a calculator in this question.
In this question, all lengths are in centimetres.

A

2V5-1

B 2+\/§

The diagram shows the triangle ABC such that AB =2v5—1, BC=2++5 andangle ABC = 90°.

(i) Find the exact length of AC. [3]
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(i) Find tan ACB, giving your answer in the form p+q+v/'r, where p, g and r are integers. [3]
(iii) Hence find sec?ACB, giving your answer in the form s+tv/u where s, t and u are integers. [2]
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8 fix—e¥ for xeR
g:X—2x2+1 for x>0
(i) Write down the range of g. [1]
(i) Show that f~'g(v62) = In5. [3]
(ilf) Solve f’(x) =69”(x), giving your answer in the form Ina, where a is an integer. [3]
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iv n the axes below, sketch the graph of y = g and the graph of y = g™, showing the points where the
(iv) Onth bel ketch th h of dth h of ! showing the poi here th

graphs meet the coordinate axes.
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9 (a) Jack has won 7 trophies for sport and wants to arrange them on a shelf. He has 2 trophies for cricket,
4 trophies for football and 1 trophy for swimming. Find the number of different arrangements if

(i) there are no restrictions, [1]

(if) the football trophies are to be kept together, [3]

(iii)  the football trophies are to be kept together and the cricket trophies are to be kept together.  [3]
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(b) Ateam of 8 players is to be chosen from 6 girls and 8 boys. Find the number of different ways the team
may be chosen if

(i) there are no restrictions, [1]
(ii) all the girls are in the team, [1]
(iii) at least 1 girl is in the team. [2]
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d?y

-1
10 Acurve s such that 5 = (2x+3)2
X

. The curve has a gradient of 5 at the point where x = 3 and passes
o1 1

through the point (5’ — 5).

(i) Find the equation of the curve. [7]
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(i)  Find the equation of the normal to the curve at the point where x = 3, giving your answer in the form
ax+by+c =0, where a, b and c are integers. [4]

Question 11 is printed on the next page.
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11 A pilot wishes to fly his plane from a point A to a point B. The bearing of B from A is 050°. A wind is
blowing from the north at a speed of 120kmhL. The plane can fly at 600 kmh~ in still air.

(i) Find the bearing on which the pilot must fly his plane in order to reach B. [4]

(i)  Given that the distance from A to B is 2500 km, find the time taken to fly from A to B. [4]
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