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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax® +bx+c =0,

_ —b++/b%*-4ac

2a

X

Binomial expansion
n n n
(a+b) =a"+ (Ja“b + (Zja”zb2 +ot (Ja“br +..+Db",

ny nl  nn-1)..(n-r+1)
r r!(n—r)!_ r!

where n is a positive integer and (

2. TRIGONOMETRY

ldentities
sin? A+cos?A=1
sec’A=1+tan’ A

cosec’A =1+ cot’ A

Formulae for AABC

a b ¢
sinA sinB sinC

a’ =b?+c?-2bccos A

AzlabsinC
2
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Answer all the questions.

1 Solve the following pair of simultaneous equations [4]

2X-5y=7
12x* —5y* =7
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Two variables x and y are related in such a way that when — is plotted against X, a straight line is

obtained. Given that points A(—10,7) and B(5,1) lie on the line,
(i)  expressy interms of x, [4]

(i) find the value of k, given that C(0, k) also lies on the line. [1]
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(@) Thegraph y=acosx+b,where a>0, has a maximum value of 7 and a minimum value of 3.

Find the value of a and of b. [2]

(b)  Using the value of a and of b from part (a), sketch the graph of y =acosx+b for

0° < x<360°. Hence find the number of solutions for which cos x = —%. [4]

[Turn over



4 An equilateral triangle has sides of cm . Find the height of the triangle, expressing it in the form

10
V3-1
(a+ b\/§) cm. [6]
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(@) Given that the curve y = X* +2(m—3)x + 25 has a minimum value greater than 0, calculate the

range of values of m. [4]

(b)  Find the range of values of x for which % >0. [3]
—X“+5x-6

[Turn over
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6 The population of a certain species of microorganisms, P, after t days can be modelled by P = Poe"t,

where nand P, are constants.

(@) After 3 days, the population of the microorganisms is doubled. Show, with clear working, that the
value of nis 0.231. [3]

(b)  Find the percentage increase in the population of the microorganisms after 7 days. [2]



7 Given that tan A :% and 0 < A< r, find the exact value of

(i) sinA, [2]
(i)  cos(—A), [1]
(iii) sec(%— A). 2]
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8 (a) Given that 4x®—3x*—25x—1=(Ax+1)(x+B)(x+2)+C for all real values of x, find the
constants A, B and C. [5]

(b) ExpreSS m

in partial fractions. [5]
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9 Giventhat p=1log,, q, express the following, as simply as possible, in terms of p,

. 1
(') Iog15 (_) ) [1]
q

(i) log,q, (2]

(i) /9. [2]
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10  Solutions obtained by accurate drawing will not be accepted.

The diagram below shows a rectangle ABCD and the coordinates of A and B are (—4,3) and (6,8)
respectively. Point D lies on the x-axis.

B(6,8)

A(-4,3)

(a) Find
(i) the coordinates of D, [3]
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(i) the coordinates of C. [2]

(b) Given that the coordinates of E are (8.5,3), are the points B, C and E collinear? Justify your
answer.

(2]

END OF PAPER



2022 A Math Final Exam P1 Ans
1. x=1y=-10r x=-15y=-2

5
-2x%+15

(i) k =3

2.() y=

3.(a a=2,b=5

(b) 2 solutions

5 (@) —2<m<8
(b) 2<x<3
6. (b) 404%

7. (i) %

(i) %
(iii) /5
8.(a) A=4,B=-3, C=5

1 2 1
- + +
A(x+1)  (x+1)? 4(x-3)

9.() —-p
(i) 2p
(iii) 4°
10. (ai) (-2.5,0)

(b)

(aii) (7.5,5)
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