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1. ALGEBRA

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

:—bi\/b2—4ac

2a

X

Binomial expansion

(a+b)"=a" +(Da"lb+(;}a”2b2 +...+(:}a”'b’ +..4Db",

| — —
where n is a positive integer and oM _ n(n-1)..(n-r+1)
r) ri(n-r)! r!

2. TRIGONOMETRY
ldentities

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 Asin B
tan Axtan B
1¥tan Atan B
sin2A=2sin Acos A
cos2A=cos* A—sin* A=2cos* A—1=1-2sin* A

anoas 2ENA
1-tan“ A

tan(A+B) =

Formula for AABC

a b c
sinA sinB sinC
a® =b?*+c*—2bccos A

A=1hbcsin A
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1 A right circular cylinder has a volume of (6+ 2\/§)ﬂ' cm?® and a base radius of (1+ \/5) cm.

Find, without using a calculator, the height of the cylinder, in cm, in the form (a+b\/§),

where a and b are integers. [3]
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2 The curve y :§+3 and the line x—2y—3=0 intersect at the points P and Q.
X
Find the coordinates of P and of Q. [3]
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3 Express 3—3x—2x” in the form a(x+ b)2 +c and hence state the coordinates of the turning
point of the curve y =3-3x—2x>. [4]
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4 Integrate

4 .
+—+1 with respect to x. 3
2x-1 x° P .
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4% +7x* =13x -2 Bx+C D
= 4+t
(x2+3)(x—1) X +3  x-1

5 Find the value of A, B, C, and D for which [6]
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6  Apolynomial, P, is x*—x*—x+k, where k is a constant.

(@) Find the value of k given that P leaves a remainder of 3 when divided by x—2. [2]

(b) Inthe case where k = -2, the quadratic expression x*+ax+1 is a factor of P. Find the
value of the constant a. [3]
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The diagram shows the curve y=acosbx+c for 0< xs?ﬂ radians, where a, b and c are

integers. The curve has a maximum point at [% 1) and one of its minimum point at (? —3) .

() Findb. 2]

[2]

Explain the effect of ¢ on the curve, and show that ¢ =-1.

(b)

State the amplitude, and write down the equation of the curve. [2]

(©)
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8 [The volume of a sphere of radius r is ﬂ7rr3 , and its surface area is 47r°.]

N

o -
— AT

i)

The diagram shows a bubble tea cup of capacity 360 7 cmq. It consists of a cylindrical body of

base radius r cm and height h cm, and a hemispheric cap. Let S cm? be the total surface area of
the cup.

5, 720) n

(@ Show that S=;z(§r +=
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(b) Given that r can vary, find the stationary value of S and determine its nature. [5]
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_C(3:5)
N\
)(-2.3 ;
D(=2.3) _ NN
,// N\
// \
/ \B(6,1)
7 0 — X
/
/
A(—4, -3)

The diagram shows a quadrilateral ABCD with vertices A(—4, -3), B(6,1), C(3,5) and
D(-2, 3). M which lies on the x-axis is the midpoint of the side AD.

(a) Explain why ABCD is a trapezium. [3]

(b) Find the coordinates of M. [2]
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(c) A point N is on the side BC. Given that the area of the quadrilateral MNCD is % units?,

find the coordinates of N. [5]
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10 (a) Prove the identity BN AZCOLA 1 »cos? A, [4]
tan A+cot A
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(b) Hence solve the equation tan 26 —cot20 = 1 for 0< @<z, giving your answers in terms of

tan260 +cot20 2
. [4]
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11

In the diagram, PAQ is the tangent to the circle at A. The line BCT is parallel to PAQ and ADT
is a straight line.

(a) Prove that angle ADB =angle CDT . [4]
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(b) Prove that triangles TCD and BAD are similar. [4]
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12 (@) Show that the solution of the equation 3>** x5* =3 x25* is x = :g% [4]
g
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(b) Express the equation log, x+log, (x+6) =2 as a cubic equation in x. [4]
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13 The volume of liquid in a container, V m3, is given by V = 0.05[(3x+2)3 —8}, where X is the
height of the liquid in metres.

(a) Find an expression for %—\; . [2]

The liquid enters the container at a constant rate of 0.081 m®/s.

(b) Find the value of x when V =0.95. [2]
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(c) Hence find % when V =0.95, and explain the significance of your answer. [4]
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14

v

The diagram shows part of the curve y = x®+3x*>—2. The straight line L cuts the curve at
A(-3, —2), the x-axis at B, and intersects the curve again at C.

(a) The gradient of the tangent to the curve at B =-3, use it to find the coordinates of B. [3]
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(b) Hence find the area of the shaded region. [6]
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ANSWers

3-3

The coordinates of P and Q

are (-1, —2) and (10, 9 .

3 ( 3)2 33
2| X+—| +—
4 8
. ) ( 3 33)
maximum pointat | ——, — |.
4 8
4 4In(2x—1)—£2+x+c
X
5 A=4,B=12,C=-13, D=-1
6 k=1
a=1
7 b=3
c=-1
Amplitude =2
y=-2c0s3x-1
8 r=6
° (=9
2
2
0 gz 7 22 5
63 3 6
12 | x*+6x*-16=0
1
3 0|—=o.45(3x+2)2
dx
1
X==
3
%:0.02 m/s
dt
When the volume of the liquid in the tub is 0.95m?3, the height of liquid in the container is
increasing at 0.02 m/s.
14 | y=x+1
2L nits?
4
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