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Mathematical Formulae

1. ALGEBRA

Quadratic Equation
For the equation ax* + bx +c¢ =0,

x___—b:t\/bz—4ac

2a

Binomial Theorem

(a+b)" =a" + (T)a”_lb + [Zja”‘zbz o+ (nJa""b" +...+b",
r

n) n! =n(n—l)...(n—r+1)

r

where n is a positive integer and =
rli(n—r)! r!

2. TRIGONOMETRY

Identities
sin? 4 +.cos*4 =1
sec’4A=1+tan’ 4
cosec’4 =1+ cot’* 4
sin(4 £ B) =sin Acos B+ cos Asin B
cos(A £ B)=cos Acos BFsin Asin B
tan A + tan B
1 ¥ tan A tan B
sin2A4 =2sin Acos A
cos2A4A=cos’ A—sin* 4 =2cos* 4-1=1-2sin* 4
tan2A=—g—1M
1-tan® 4

tan(4+ B) =

Formulae for AABC
a b ¢
sind sinB  sinC
a’*=b*+c?—-2bccos 4

AABC = %ab sin C




1  Solve the simultaneous equations.

P
3 4
2xy =65 [4]
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2 (@) Express y=-2x"+6x-5 inthe form y=a(x+b)’ +c where a, band ¢

are constants. [3]

(b) Hence, write down the coordinates of the maximum point of y. [1]

()  Sketch the graph of y =-2x* +6x -5, indicating the turning point, x and
y intercept(s) if any. (2]



a+b\/ﬁ
5 '

3 Solve xv7 =72 +x+/2 and express your answer in the form
[4]

where a and b are integers.
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4 (a) Find the range of values of k for which x* +2kx—3x+3 —%rl—k is always

positive for all real values of x. [4]



(b) Theline y = p’x+ p is a tangent to the curve y = px* +¢’x+¢q , where
p #q . Show that p and g are related by the equation

(q+p)'(@-p)=4p. [5]
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log, (x

(a) Solve log,2+4log, x



(b) Solve 16" =8(4")+15 by using a suitable substitution. [4]

(¢)  Sketch the graph of y =log; x, indicating all the critical point(s) if any. [1]
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6

(a)

(@)

(i)

10

By considering the general term in the binomial expansion of
11
1 . : :
( px —3—-) , where p is a constant, explain why there is no even
X

powers of x in this expansion.

Find the values of p given that the coefficient of x in the expansion

1Y, .55
of | px—— | is —=121—.
(p ) 81

3x

[3]
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Continuation of working space for part (a)(ii)

(b) Given that the sum of the coefficient of the second and third term of

(1+x3 )n is 36, find the value of n. [3]
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e

12

(a) Find the equation of the perpendicular bisector of AC, where the
coordinates of 4 and C are (1, 2) and (7, 6) respectively.

(b) B isa point on the y — axis such that B is equidistant from A4 and C.
Explain why B is (0, 10).

[4]

[1]
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(¢) Given that ABCD is a rhombus, find the coordinates of D. [2]

(d) Find the area of the rhombus ABCD. [2]
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(e)

14

Find the perpendicular distance from 4 to BC.
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2x? —25x+44

8 Express
P x2-9x+8

in partial fractions. [5]
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9 The expression ax’ —x* +bx +c is divisible by x and x+2 but leaves a
remainder of —9 when divided by (x—1).

(a) Find the value of a, of b and of c. [5]

(b)  Hence factorise ax’ —x* +bx+c completely. [2]
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10 (a) Solve sin2x=sinx for 0° <x <180°. [4]

(b)  Hence, find the corresponding value of y in cos’(x+ y) =1 for
0°<y<180°. [1]
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11 (a) Given that cos(@ —%) = 2005((9 + —735), show that tan @ = g . [4]

(b) Hence, solve cos(@—z)—2cos(9+£) =0 for 0<@<7. 2]
3 3
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2 .
sec  x—2tanx cosx-—sinx
12 (a) Prove that =

[5]

1—tan’ x cosx+sinx
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(b) The graph below shows part of a curve y = pcosgx+r for 0<x<2r.

YA\
1
] I T > X
¢ 27 4 27
3 3
_3__

Find the value of p, of ¢ and of 7.
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13  Given that € is acute and sin @ = ¢, express each of the following in terms of
q.

(a) cosecl

(b) tan(90°-0)

(¢) cos(-6)

END OF PAPER
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