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1. ALGEBRA

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

_ —b++b?-4ac

2a

X

2. TRIGONOMETRY

Identities
sin® A+cos® A=1
sec’ A=1+tan” A
cosec’A=1+cot? A
sin(A+B)=sin Acos B +cos Asin B
cos(A+ B)=cos Acos BFsin AsinB
tan A+tan B

1¥tan AtanB
sin 2A =2sin Acos A

cos2A =cos®’ A—sin® A=2cos> A—1=1-2sin* A

tan(A+B)=

tan2A = Zta—nzA
1-tan® A
Formulae for AABC
a b C

sinA:sinB:sinC
a?=b% +c?-2bccos A
I
A_zbcsmA



1

3

Answer all the questions.

3x* + x* +50x — 24

in the form ax® +bx +c, where a, b and c are integers. [3]
X’ —2x+6

Express

The volume, V cm?, of water in a tank may be modelled by the equation V :%nx3, where

x cm is the depth of the water in the tank. When the tap is turned on, the volume of water in the
tank increases at a rate of 0.2 cm®min. Find the rate at which the depth of water in the tank is
increasing when x=0.9. [5]
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(1 Express x*—6x+14 in the form (x+ a)2 +b where a and b are constants. [3]

(i) Hence state the coordinates of the vertex of the curve y=x*—-6x+14. [2]
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4 The equation of a curve is y = x> +4x* —3x—8. Find the equation of the tangent to the curve
at the point x=-2. [5]
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5 The polynomial p(x) is given by p(x)=ax’ +6x°+bx—18, where a and b are constants. It is
given that x+2 is a factor of p(x) and when p(x) is divided by x—3 the remainder is 75.

Q) Show that a=2 and find the value of b. [4]

(i) Using the values from part (i), find the remainder when p(x) is divided by 2x-1. [2]
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(@)  Given that y:;( 2 fing & 3]

+3X dx

(b)  Given that y=3x"(2x +1)4, find g—y giving your answer in the form (2x +1)3f(x)
X
where f(x) is a quadratic expression. [4]



5x

(3x—2)(x+1)

() Express f(x) in partial fractions. [4]

7 It is given that f(x) = , Where x ¢§ and x = —1.



(i) Hence find f'(x). [3]

(ili)  Given that a curve has equation y =f(x), explain why the gradient of every point on
the curve is negative. [2]
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2 —
(@) Prove that coro-1 =C0s20. [3]
2
cosecé

(b) (i) Write 5cosx—2sinx inthe form Rcos(x+a), where R>0 and 0°<a <90°.

[4]
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(i)  Hence, or otherwise, find the least value of 8-+5cos x—2sin x and the smallest
positive value of x for which this occurs. [4]
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Solutions to this question by accurate drawing will not be accepted.
y

A

X=2y+14

C(2,-4)

The diagram shows a trapezium OABC in which OA is parallel to CB. The coordinates of the
point C are (2,—4) . The equation of the line BC is x =2y +14.

Q) Given that the point B lies on the x-axis, find the coordinates of B. [1]

The point X lies on the line CB such that CX : XB is3: 1.

(i) Find the coordinates of X. [2]
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The line through X, perpendicular to CB, passes through the point A.

(iii)  Find the coordinates of A. [6]

(iv)  Calculate the area of the trapezium OABC. [3]
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y =X —4x+5 2y=x+28

v
>

The diagram shows the curve y=x*-4x+5 and the line 2y=x+28. The line and the
curve intersect at the point (6, 17). Find the area of the shaded region. [7]

End of Paper



