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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax? + bx + ¢ =0,

2a

Binomial Theorem

n
1

n

n
(@+bn=a"+|,jamtb+ 2a’F2b2+...+ )

. L n\ _ n!
where nisapositive integer and(r) BGEDI .

2. TRIGONOMETRY
Identities
SnPA+coA=1
sec? A=1+tan’ A

cosec2 A=1+cot? A

Formulae for AABC

a _ b _ c
sinA ™~ snB ~ sinC

a?=b%?+c?2—2bccosA

A:%bcsinA

ar' b+ ...

+ b",
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1 1

_ 2
1 -coséd 1y cosf 2C0SSC0.

1 Show that

2 Express Iga+ 3lgh—3 asasingle logarithm. [3]
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3 (a) Shadetheregion corresponding to the set given below each Venn diagram.

<€ A B ¢ A B
C C C
(AuB)NC' (AUBUC) (ANB)U(BNC)U(CNA)
(3]
(b) Giventhat P={p:tanp=1for 0° < p < 540%, find n(P). [1]

4 (a) Solvetheequation 1632 = 8% [3]
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(b) Giventhat
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[3]

1+ 3sin2x for 0° < x < 180°.

On the diagram above, sketch the curve y

(i1)
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[1]
[1]

|1+ 3sin2x| for 0° < x < 180°.

On the diagram above, sketch the curvey

1 for 0° << x << 180°.

(iii)  Write down the number of solutions of the equation |1 + 3sin2x|


http://www.studentbounty.com/
http://www.studentbounty.com

6

6 Thecurvesy = x?and 3y = —2x2 + 20x — 20 meet at the point A.

y
A Y=
3y =-2x2+ 20x — 20
A
0 / "
(i) Show that the x-coordinate of Ais 2. [1]
(i) Show that the gradients of the two curves are equal at A. [3]

(iii)  Find the equation of the tangent to the curves at A. [1]
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7  Thepoints A and B have coordinates (—2, 15) and (3, 5) respectively. The perpendicular
the line AB at the point A (=2, 15) crosses the y-axis at the point C. Find the area of the
triangle ABC.
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2 1
8 (a) ThematricesA,BandC aregivenbyA=(1 3 ,B=(2 13 4)
5 5 1 56 7

9
andC = (10)' Write down, but do not evaluate, matrix products which may be calcul ated

from the matrices A, B and C. 2]

(b) Giventhat X = (g g) and Y = (ix fg) find the value of x and of y such that

i —12x+3y 6
1y —
X1y = (_7)( 3y 6). [6]
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9 A body movesin astraight line such that, t s after passing through afixed point O, its
displacement from O issm. The velocity v ms™ of the body is such that v = 5cosAt.

(i) Write down the velocity of the body asit passes through O.

(i) Find the value of t when the acceleration of the body isfirst equal to 10ms=. [4]

(iii) Find thevalue of swhent =5. [4]
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10 (a) A curveissuchthat % = ael™* — 3x?, where a is a constant. At the point (1, 4), the gr
of the curveis2.

(i) Findthevalue of a.

(i) Find the equation of the curve. [9]



http://www.studentbounty.com/
http://www.studentbounty.com

() (i) Find f (7x + 8)3dx.

(i) Hence evaluate f ®(7x+ 8)dx. 2]
0
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11 (a) Thefunctionf issuch that f(x) = 2x% —8x + 5.

(i) Show that f(x) = 2(x + @)% + b, where a and b are to be found.

(i) Hence, or otherwise, write down a suitable domain for f so that L exists. [1]

(b) Thefunctions g and h are defined respectively by
g =x%+4, x=0, h(X)=4x-25x=0.

(i) Write down the range of g and of h™. [2]
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(i)  On the axes below, sketch the graphs of y = g(x) and y = g~(X), showing the co
of any points where the curves meet the coordinate axes.

i

<Y

O

(iii)  Find the value of x for which gh(x) = 85. [4]
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12 Answer only one of the following two alternatives.
EITHER

The equation of acurveisy = (x — 1)(x2 — 6x + 2).

(i) Find the x-coordinates of the stationary points on the curve and determine the nature of each

of these stationary points. [6]
(i) Giventhat z=y? and that zis increasing at the constant rate of 10 units per second, find the
rate of change of y when x = 2. [2]
(iii) Hencefind the rate of change of x when x = 2. [2]
OR
The diagram shows a cuboid with a rectangular base of sides x cm and 2xcm. The height of the
cuboid isycm and its volumeis 72cm?.
i ycm
s )A(cm
- 2xcm -
(i) Show that the surface area Acm? of the cuboid is given by
A=a2+ 28
[3]
(i) Given that x can vary, find the dimensions of the cuboid when A isa minimum. [4]

(iif) Giventhat x increasesfrom 2to 2 + p, where p issmall, find, in terms of p, the corresponding
approximate change in A, stating whether this change is an increase or a decrease. [3]
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Start your answer to Question 12 here.
EITHER

Indicate which question you are answering.

OR
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Continue your answer here if necessary.
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