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Mathematical Fornuilae

1. ALGEBRA

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

b+ \b? —dac

2a

2. TRIGONOMETRY

Identities
sin A+cos?A=1
secZ A=1+tan’ 4
cosec’A=1+cot’ 4
sin(A+ B)=sin Acos B + cos Asin B
cos(A+ B)=cos Acos BFsin Asin B

tanAttan B

tan(d+ B)= ———————
IFtanAtan B

sin2A4=2sin Acos A
c0s2A4 =cos? A—sin® A=2cos> A—1=1—-2sin’ 4

2tan A

tan2A=—-2—-—
l-tan“ A

Formulae for AABC
a b c

sind sinB - sinC

a?=b%+c% -2bccos 4

A =—1-bcsinA
2
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Answer all questions.

Solve the simultancous equations.
x=2yv=6

20 + Ixy=3y=9 (%)
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= ser 0
- Express, in terms of &, the principal value of cos J (—sm -.-1-) . [2
1 - = . 2 3 >
3 (a)  Find the derivative of (3.1: —4) : 2]
(b) (i) Factorise x’+1. (1]
x+1

(ii) Hence find I dx. 2]

x+1
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5

Giventhat x-1 =\r2-{2-x]. show thal t=a+bV/2, where @ and b are integers.

[5]
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The diagonals of a rhombus are of lengths (4\/5 + 3\/5) cm and (4\5 -3\/5) cm respectively.

Find, the perimeter of the rhombus, giving your answers in surd form where necessary.  [4]



Express

8x2 =22x+17

(3x-1)( +2)

in partial fractions.

(3]



. 1y . ;
Ghven that A 15 an acute angle and that see A = lind the exactvalue of van 24, (4)
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The function fis defined by £(x)=2x*-6x+9.

(@)  Express 2x* —6x+9 in the form p(x—q)2 +r, where p, g and r are constants.  [2]

(b)  Explain why the lowest point on the curve y = f(x) has coordinates (1.5, 4.5). [2]

(c)  State the range of values of k for which f (x) =k has no solutions. [1]
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" o] N 1 2 I
(1) Findthe range of values o[k for which the curve y = x” =3x+2 meets the line y — k=1

at two distinct points, 4]

(b)  Explain why ax? — 7x — 3 cannot be always positive. (3]
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Do net use a calculator in this question,

10 () Find the exact value of cos85°cos40° +sin85°sin40°.

J6+J§_

4

. S
(b)  Show that sin 7 =

(3]
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12

A curve is such that (“Jd}‘; =12(a + bx) 2 where a and b are integers.

(a)  In the case where the curve has a stationary value at (3, 2),

(i) find an equation connecting a and b,

(ii) find a possible equation of the curve.
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(b) I the case where @ = 1 and b = -1, determine the nature of the stationary point of the
curve, ' (2]
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]
dy N a+bx 4
12 a Given that y =3xy7+x", show that = can be written in the form . [4]
e ’ dv WT+a
114453

(b)  Hence or otherwise, evaluate I

dx, leaving your answer in surd form. [4]
0 3
2VT+x
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: Tt ke, 5 . :
13 The equation of a circle is x™ —4x +y2 —-6y+c=0, where ¢ is a constant to be determined,

(a)  Find the coordinates of the centre of the circle. (2]
(b)  Giventhat y=7 is a tangent to the circle, show that the value of ¢ is -3. [2]
(¢) The equeticn of a normal to the circle is 2y +x =k . Find the value of £. 2]

END OF PAPER
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Answer Key
1 ' 3 10a 2
x—3,y——5 or x=0,y=-3 —2—-
2 3n 10b J6+2
4 4
3a | 30x(3x% - 4)* 11a(i) |a+3b=0
3bi [FP+H1=(+DE-x+1) 1a(ii) |a=-3,b=1, c=2
3bii | ¥ &2 11b Point of inflexion
———+x+c
3 2
4 |3-2 122 | 42415¢
WT+x
5 4\/55 cm 12b 2\5
6 5 x=1 13a 2,3)
+ 2
Ix—-1 x*+2
7 120 13b Since y =7 is the tangent
119 to the circle, radius = 4.
8a 2
Z(x—z) L J3-¢c =4
2) 2 13-c=16
¢ =-3 (shown)
8b R 13c k=38
Since (x——) >0,
2
2
2(x—EJ >0
2
2
2 x—-g) bl
2 2 2
9
>
¥ 2
The least value of y is 4.5, and it occurs when x =1.5.
. The lowest point on the curve y = f(x) is (1.5, 4.5).
% k<2
2
92 |k<-Sork>-1
9b | Forax? — 7x — 3 to be always positive, D < 0 and a > 0.

49 +12a <0
12a < -49

—49
a<l—2—

Since there is no positive value of a that satisfies D <
0, ax® — 7x — 3 cannot be always positive.




