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Mathematical Formulae
1. ALGEBRA

Quadratic Equation
For the equation ax?+bx+c=0,
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2. TRIGONOMETRY
Identities
sin?A + cos?A =1
sec?A =1 + tan?A
cosec?A = 1 + cot?A
sin(A + B) =sinAcosB * cosAsin B
cos(A+ B) = cosAcosB + sinAsinB

tan4d + tan B
1FtanAtanB

tan(A + B) =

sin24 = 2sinAcos A
cos 24 = cos?A — sin?A = 2cos?A—1 =1 — 2sinA

2tan A

tan2A=———-—
1-tan“ A
Formulae for A ABC

a b ¢
sinA sinB sinC

a2 ="b%+ c? - 2bccosA

A = %bcsinA

+ b",



Given that f(x) = 3x°> — 11x3 + 30x%2 + 39 = (x — 1)(x + 3)Q(x) + ax + b for all
values of x and that Q (x) is a polynomial, find

(a) the values of a and of b. [5]

(b) the remainder when f(x) — 3 is divided by x? + 2x — 3. [2]



(@) Water is poured into a jar at a rate of 35 cm3/s. The volume of water in the jar is
2

V cm3, where V = 3 (hT + 2—’;) and h is the height of water in the jar. Find the rate at

which the height of the water is increasing when h = 4 cm. [3]

(b) (i) Find the set of values of x for which y = s a decreasing function of x. [3]
ex

2—-5x
ex

(if) Find the gradient of the curve y = at the point where it cuts the x- axis. [2]



3 (a) Ex 1-3x—3x?
ress —— j i
press — "y~ in partial fractions.
[3]



(b) Hence, find [ 1oexm3t gy [4]

2x(x+1)2

C (4,8)

B(0, h)

V><

0 D (k,0)

The diagram shows a kite ABCD in which AB = AD and BC = CD, Point A and B lie on
the y-axis and D lies on the x-axis. The coordinates of C is (4,8), B is (0,h) and D is
(k,0), where h and k are positive constants.

(@) Show that h? — k? = 16h — 8k. [2]



(b) Itis now given that h = 1.
(i) Find the coordinates of A. [4]

(i) Find the area of the Kite. [2]



A 7cm B gcm C
o \ <D
7cm
8cm
F
E
D

In the diagram, angle ABF = 6, angle FBD = 90°. ABC is a straight line and BE is
perpendicular to AC. AB = BF =7 cm, BC = BD =8 cmand BE = 5.6 cm.

(@) Show that the area Q cm? of the quadrilateral ACDF is given by
Q =51.6cos6 +46.9sin6. [3]

(b) Express Q = 51.6cosf +46.9sin6 in the form Rcos(6 —a), where R is a
positive constant and « is acute. [2]

(c) State the maximum value of Q and find the corresponding value of 6. [2]

[1]

(d) State the maximum value of —
0Q2%+3



An insect leaves its nest and flies along in a straight path. The velocity, v m/s, that it flies
in time, t s, after it leaves the nest is given by v = 4e~t — %e”.

(a) Find the acceleration when t = 0.5. [2]

(b) Find the value of t when the acceleration is maximum. [3]

(c) Show that the insect is instantaneously at rest when t = In k where k is an integer.

[3]
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(d) Find the total distance travelled by the insect between t = 0 and t = 3.

cotA—tanA
cotA+tan A

(@) Prove the identity = 2c0s?A — 1.

[4]

[4]
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cotA-tanA

— — —=cosAfor—-Tt<A<m. [4]
cotA+tand

(b) Hence, solve

8 Acurveisgivenby y = tanx.

(a) Find 2. [1]

(b) Hence, find the equation of the tangent to the curve y = tan x at the point where

X = %, leaving your answer in terms of 7. [3]
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C In tevaueoiw enx = -—.
(c) Find the value of & wh T [2]
dx 6

2
(d) A student concludes from part (c) that since the value of % >0atx = % hence there

IS @ minimum point at x = % State with reason and mathematical working whether
the above conclusion is correct. [2]

4
9  Evaluate [*(3x* — 16x + 16) dx + ff(sz — 16x + 16) dx. Hence, state what could be
3
deduced about the graph y = 3x2 — 16x + 16 between x = 0 and x = 4? [4]
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10 The diagram shows part of the curve y = %. The curve y = %cuts theliney =eatA

and the line x = 2e at B.
A

(a) Find the coordinates of A and of B. [2]

(b)  Find the area bounded by the curve y = %,y = e, x = 2e, the y-axis and the x-
axis, leaving your answer in the form a + In b, where a and b are integers. [4]
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(c) Explain why the area of the shaded region is between 4 units? and 2e? units®. [2]

The table below shows experimental values of two variables x and y.

x 1 2 3 4 5 6
14.1 26.0 40.0 55.9 73.5 92.6

y

It is known that x and y are related by an equation of the form y = A(1 + x)", where A
and n are constants.

(a) Plotlgy against lg(1 + x)and draw a straight line graph on the grid given in the next

page. [3]
(b) Use your graph to estimate the values of A and of n. [3]
(c) On the same diagram, draw a straight line representing the equation y = % [2]

(d) Hence, find the value of x for which A(1 + x)**1 = 16. [2]
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