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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 (r)a”rbr +..+b",

ny  n!  nn-1..(n-r+1)
r) ri(n-r)t r

where n is a positive integer and [

2. TRIGONOMETRY

Identities
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

A :labsinC
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Answer all the questions.

1 Find the range of values of x for which 3x* —4X+6 < 7X . [2]
. . 2 . .
2 Given that the line y = 2x+k does not meet the curve Yy = 1— find the least integer value of k.
[4]
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3 On the same axes, sketch the graphs of y =3c0s26 and y =sinéfor 0 < <27, showing clearly
the point(s) of intersection. [3]



Simplify
2—log, 1+ log L
k m
[2

log, m* +3

(i)

log,, 4x log, m?

o log,s /m

xlog; m. [3]



[Turn Over
(a) When the graph of xy is plotted against y, the resulting straight line has a gradient

of —2and an intercept of 0.5 on the xy-axis. Find the gradient and vertical intercept of the

graph if i is plotted against i [4]
Xy X

[Question 5 continues next page]
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(b) The variables x and y are related in such a way that when In y is plotted against x*,
a straight line is obtained which passes through (1,—2) and (4,7).

0] Express y in terms of x. [3]

(i) State the value y would take as x approaches zero, leaving your answer in terms of e.

[1]
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(i) Solve the equation [x—1/=3 . [2]

(i) On the same diagram, sketch the graphs of y =|x| andy =3—|x-1|. [2]

[Question 6 continues next page]
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6 (i) Solve the equation |x|+|x—1|=3. [3]

(iv)  Hence, find the range of values of x such that|x| +|x—1] < 3. [1]
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7

The points P and Q have coordinates (3, 5) and (9, 11).

(i)

(ii)

Calculate the length of PQ. Express your answer in the form a\/B. [2]

Find the equation of the circle with PQ as the diameter. [3]

[Question 7 continues next page]
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7

(iii)

(iv)

Find the equation of the tangent to the circle at the point Q. [3]

Given that the tangent at Q meets the x-axis at the point R, find the area of triangle PQR. [2]
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8 Solve

(i) log, x+log, (x+2) =3, [3]

.. 6 | 3
) |0942+ log,, 2 3]

[Question 8 continues next page]
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8 (iii) log, 4x—2log,(2x—5) —log,(x+1) =1. [4]

[Turn Over
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a e roots of the quadratic equation 2X° +4X+5=0 are —and —. Find the quadratic
Th f th drati ion 2x* +4x+5=0 1d1F'dh drati
(04

equation with roots « and S . [5]

(b) The equation kx* —2k?x+9 =2k — x has roots which are reciprocal of each other.

(i) Find the value of k. 2]

[Question 9b continues next page]
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(b)

(i)

Without solving the equation, show that if ¢ is a root, it would satisfy
9¢°® = 280a —51.

End of Paper

(3]
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ANSWER KEY

1.g£x£3

3
2. -5
3. -

3

4. (i)— ii) 16

()10 (i)
5. (a) Gradient = 4, Intercept = 2 () (i) y=e>"°

6. (i) x=4 or X=-2 (ii)

(i) y=e~

v=3-j1|

(i) x=2 or x=-1 (iv) -1<x<2

7. () 6v2 (i) (x—6)"+(y—8)" =18 (i) y+x=20
8. (i) x=2 (i) x=21 (iii) x=3
9. (@) 5x°+4x+2=0 (b)(i) k=3

(iv) 66 units?
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