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1. ALGEBRA

Quadratic Equation
For the quadratic equation ax2 + bx + ¢ = 0,

_ —b++b? —4ac

2a

X

Binomial Theorem

(a+b)"=a" +Uja“‘lb+(g)a"‘zb2 +...+(:]a"‘rbr +.+b",

n! _n(n=1)....(n-r+1)
ri(n—-r)! r!
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where n is a positive integer and ( J:
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2. TRIGONOMETRY

Identities
sin?A + cos?A =1
sec?A =1 + tan?A
cosec?A = 1 + cot?A
sin(A+ B) =sin AcosB +cos Asin B

cos(A + B) = cosA cosB F sinAsin B
tan A+ tan B
tan(A+B) =

1mtan Atan B
sin2A=2sin Acos A
cos2A=cos> A—sin? A=2cos®* A—1=1-2sin* A

tan2A:2ta—nf‘
1-tan A

Formulae for A ABC

a b
sinA sinB sinC

a2 =Db%+ c?—- 2bccosA

= fabsinC



1

The expression f(x) = x*+ax® +bx+c leaves the same remainder, R, when it is
divided by x +2 and when it is divided by x — 2.

(i) Evaluate b. [2]

f (x) also leaves the same remainder, R, when divided by x — 1.

(i) Evaluate a. [2]

f (x) leaves a remainder of 4 when divided by x — 3.

(iii) Evaluate c. [1]



2 The equation of a polynomial is given by p(x) = 2x° —x? +16x—8.

(i) Show that 2x — 1 is a factor of p(x). [1]

(i)  Show that p(x) = 0 has only one real root. [3]



X2 +2x+40

(iii) Express 3@ 2+ 168 in partial fractions. [5]
2

. . X“+2x+40

iv) Hence find dx 3

(W) J.2x3—x2+16x—8 3]



3 (a) Solve the equation Iogz(x+2)—logﬁ(x—1)=3. [5]



(b) Thecurve y=ax®+7,whereaand b are constants, passes through the points

(2,47),(-3,-128) and (5, k). Find the values of a, b and k. [5]



4

The diagram shows a rod AB which is hinged at A, and a rod BC which is fixed at B
such that angle ABC = 90°. The rods can move in the xy-plane with origin O where the x
and y axes are horizontal and vertical respectively. The rod AB can turn about A and is
inclined at an angle @ to the y-axis, where 0° < < 180°. The lengths of AB and BC are
8 mand 5 m respectively.

0 g
Given that C is d m from the y-axis,
(i)  find the values of a and b for which d =asin &— b cos 8 [2]
Using the values of a and b found in part (i),
(it) express d in the form R sin (60— «), where R > 0 and 0° < & < 90°. [3]



Hence
(i) explain if it is possible for d to be 10 m, [2]

(iv) find the value(s) of & whend =6 m. [2]



3
5 (a It isgiventhatf(x)zln,/?r—x.
—X

(i) Find f'(x) and f "(x).

[4]

10



(i)  Hence determine the range of values of x for which both f '(x) and f "’(x) are
positive. [4]

(b) Show that %{%inz (g+ ﬂH =ksinx where k is a constant. [3]

11



2
(i) Prove that w:cos 20 .
cosec “4
2
(i)  Hence solve the equation cosec 62 2 3
cosec ‘9  cosec 20

=0 for 0<@<5.

[3]

[4]
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7

A quadratic equation with integer coefficients has roots o and f.

Given that o — B =2 and o? - p? = 3, find the quadratic equation without calculating
the values of o and . [5]

13



8

The diagram shows the line y = 2 and part of the curve y =sec? x—2. The curve

intersects the x-axis at the point A and line y = 2 at the point B. A straight line through
the origin intersects the curve at point B.

y = sec’ — 2

N
—

B
0 A <
(i)  Find the x-coordinate of A and B. Express your answers in terms of . [3]

14



(i) Determine the area of the shaded region bounded by the curve, the x-axis and the
line OB. Give your answer as exact value. [5]

15



v

The diagram shows part of the graph of y = 3—|1—2x| .

(i)  Find the coordinates of the points A, B and C.

(i)  The line BC makes an angle 6 with the x-axis. Find the value of tan 6.

[3]

[1]
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(iii) Solve the equation 3—[L—2x|=2x—x’.

(iv) Without solving for x, explain why there is no real solution for the equation
stated below.

3-[l-2x|=4+x?

[4]

[3]

17



10 Adcircle, C,;, and another circle, C, , pass through the same point (0, —3).

(i) Given that the radius of both circles is /5 units and their centres lie on the line

y =X, find the equations of C; and C, . [5]

18



(i) Circle, C, and circle, C,, intersect at a point on the x-axis. Find the x-coordinate
of the point of intersection of C; and C, on the x-axis . [3]

(iif) Given that a point P lies on circle, C; and another point Q lies on circle, C,, find
the greatest distance between P and Q. [3]

19



11  The table below shows experimental values of two variables, x and y.

X

1

2

3

4

5

y

0.50

2.12

3.18

4.00

4.70

It is known that x and y are related by the equation y =

constants.

(i)

Plot

y

Jx

. 1 . .
against — and draw a straight line.
X

a

X

+ b\/§ where a and b are

[3]

20



(if)  Use your graph to estimate the value of each of the constants a and b.

(iif) By drawing another straight line on the graph in part (i), solve the following
simultaneous equations.

a
=— +bJx
=K

y/x =3

—END -

[3]

[5]
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1

()
(i)
(iii)
()

(i)

(iii)

(iv)
(a)
(b)
()
(i)
(iii)

(iv)

(a)

(b)

b=-

a=-1

(x2 +8) =0 no real solution

5 B 2X
2x-1 x%48

gln(ZX—l)—ln(x2+8)+c

X =1.68, 0.447 (rejected)
a=5,b=3,k=632

d =8sind — 5 cosO
d = /89 sin (6 — 32.0°)
Max value of d = «/87 =9.43

when sin (6 — 32.0°) = 1. So
not possible for d to be 10 m.

71.5° , 172.5°
10
F(x)=
0 (%) 3(25—x2)
f"(x): 20X .
3(25—x2)
(i) 0<x<5

a 4sin® (sz] =2sinx
dx 2

6
7

10

11

(i)

Add Math Paper 2 (Answers)

1.41,2.98,4.55

16x> —24x-7=0

(i)

(i)

(i)
(iii)
(iv)

(i)
(iii)
(i)
(iii)

x-coordinate of A = %
x-coordinate of B = —
(1—x/§+%j units?
1
A(-1,0), B(— , 3)
2
C(2,0)
tan0=-2
X=2

Max value of 3-[1-2x| is 3
when x = E .

2
Min value of 4 + x2 is 4
when x = 0.

The curve and line do not
intersect so there is no real
solution.

Ci:(x+172+(y+1)2=5
Co:(x+272+(y+2)?=5
x=-3

2 +2+/5 or 5.89 units
a=-2,b=25

Draw the line Y E

N

Point of intersection is
(0.5,15)
X=2,y=212
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