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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax2 + bx + ¢ = 0,

_ -b++/b? - 4ac .

X
2a
Binomial Theorem
(a+bn=a"+ 2am1b+ 2am2b2+...+ ?a'”br+...
. L nj_ n!
where n is apositive integer and(r)—m.

2. TRIGONOMETRY
[dentities
S A+cos? A= 1.
sec? A=1+tan? A,

cosec? A= 1+ cot? A.

Formulae for AABC

a _ b _ c
sinA ™~ snB ~ snC"

a?=b?+c%2-2bccosA.

A:%bcsinA.

+b"
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1 Differentiate with respect to x
(i) V1+x3,
(i) x2cos2x.
2 (i) Findthefirst 3 terms of the expansion, in ascending powers of x, of (1 + 3x)®. [2]
(i) Hence find the coefficient of X2 in the expansion of (1 + 3x)® (1 —3x —5x3). [3]
3 Find the set of values of k for which the equation x? + (k—2)x + (2k —4) = 0 hasreal roots. [5]
4 (a)
E A B
C
(i) Copy the Venn diagram above and shade the region that represents (A N B) U C. [1]
(i) Copy the Venn diagram above and shade the region that represents A’ N B'. [1]
(iii) Copy the Venn diagram above and shade the region that represents (A U B) N C. [1]

(b) Itisgiventhat theuniversal set € ={x:2 =< x < 20, xisan integer},
X={x:4<x<15, xisaninteger},
Y={x:x=9, xisaninteger},
Z={x:xisamultiple of 5}.

(i) Listtheelementsof XN Y. [1]
(if) List theelementsof X U Y. [1]
@iy Find(XUY) NZ [1]

5  Solvetheequation 3x(x?+ 6) =8 —17x2 [6]
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6 Giventhat loggp=x and logg q =Yy, expressinterms of x and/or y
(i) logg P +loggd?,
. q
(ii) |og8(§),

(iii) log, (64p).

7  Thefunction f is defined by

f(x) = (2x+1)2-3 for x= _%.

Find
(i) therangeof f, [1]
(i) anexpression for f1(x). [3]

The function g is defined by

_ 3
a(x) = T+ x for x>-1.

(iii)  Find the value of x for which fg(x) = 13. [4]

8 (a) Solvetheequation (23‘4X) &+4 =2 [3]
(b) (i) Smplify v108 \F , giving your answer in the form ky/3, where k is an integer. [2]

(i) Simplify i5+3 , giving your answer in theform a/5 + b, whereaand b areintegers.  [3]

5-2"

9 (a) Variablesxandy arerelated by the equation y =5x + 2 —4e™,

() Find %. 2]

(i) Hence find the approximate change in y when x increases from O to p, wherepissmall. [2]

(b) A square of area Acm? has aside of length xcm. Given that the areaisincreasing at a constant rate
of 0.5cm?s7, find the rate of increase of x when A = 9. [4]
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10 Solve
(i) 4sinx=cosx for 0°<x<360°
(i) 3+siny=3cos?y for 0°<y<360°

(iii) sec(§)=4 for 0<z<5radians.

11 Answer only one of the following two alternatives.

EITHER

A curve has equation y = IQ—ZX , Wherex > 0.

(i) Find the exact coordinates of the stationary point of the curve. [6]
(i)  Show that % can be written in the form %, where a and b are integers. [3]
(iii) Hence, or otherwise, determine the nature of the stationary point of the curve. [2]

OR

A curveis such that ;—di = 6003(2x + g) for — g X< %ﬂ . The curve passes through the point (g 5).

Find

(i) theequation of the curve, [4]
(if) the x-coordinates of the stationary points of the curve, [3]

(iii)  the equation of the normal to the curve at the point on the curve where x = 37” [4]
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