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All necessary working must be shown in every question.
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Each question attempted should be started on a new page.
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Question 1

(a) Find, correct to two decimal places:

(3.24)°
5.74-2.85
(b) Factorise and simplify:
3
a -8
2a-4
(©) 5 -2

Find the values of p and ¢ if =p+ w/§
p q ‘[5—_1_2 p+q

(d) Solve the following:

@) (x=3)(x+2)=0

(i1) lx B 2] =5 ,  graphing your solution on a number line.




Question 2 Begin a new page.

(a) Factorise:
plg+2)+g+2 .

(b) Simplify:
12-5(3-2x) .

(c) Simplify:
(1) 2x x 2x+1’

(ll) 3.7C_2 X (3.X)—2-

(d) Solve:

(1) (2x + 1)2 =9 !




Question 3 Begin a new page.

H

y
I x-y+3=0

[y : x+4y-2=0

Diagram not to scale

In the diagram, /; and [, with equations x-y+3=0 and x+4y-2=0, meet at C.
The lines cut the x-axis at A and B respectively.

(a) Find the coordinates of the points A and B. 2
(b) Solve simultaneously to find the point C. 3
(c) Find the angle of inclination of the line /; to the positive x-axis. 2

(d) Find the perpendicular distance from the point (6,7) to the line /;, correctto 3
1 decimal place.




Question 4 Begin a new page.

(a) Find the exact value of:
(i) cos210°

(i) tan(-60°) .

(b)

sinf = é
If 5

and cosf <0,

find the exact value of tan@,

(c) Prove that
1

- + .
1-sin@ 1+sinf

(d) Solve for 0= 6 < 360°

sin9=——1-
2 )

(®)
(i) ¢c0s26=0.7 ,

=2sec’8 |




Question S Begin a new page.

(2) Find the size of £AXQ, giving reasons. Diagram not to scale.

(b)
Diagram not to scale.
In the diagram above, Z£APC=/LACB,
()  Prove AAPC|[[ AACB.
(i)  Find the length PC.
(iii)  Find the length AP.
(c) Find the value of x, giving reasons. Diagram not to scale.
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Question 6 Begin a new page.

@ x, x=0
If x)=
f(x) x% x<0
@® Fnd  f(1)« f(_%). 2
(i)  Sketch 2
y=f(x) -
(b) i) Sketch y = 1 and state the domain and range. 2
x
1
(i)  Hence sketch (o) y= 1 £2
X
1
®y-_L_
Y x=2
(c)
Consider the graph of , part of which is sketched.
- y=5(x)
y A
~,
0 “x
Y}
1
6] Copy the diagram and complete the graph if is even.
y=£(x)
1

(i) Copy and complete the graph if is odd.
y=f(x)



Question 7 Begin a new page.

(a) Given the equation with roots o and B, find the value of:

2x*-6x+1=0
® a+f
(i) b |
" (a-1p-1)
(b) Determine the value of & if s k=0 has real and different roots.

(© Solve g _1k+2)>0 |

(@ 3(x+4)'+7

Find the minimum value of the expression

Question 8 Begin a new page.

(a)

lich2—2Jc—3
Find =* x-3

(b) Differentiate with respect to x:

(i) 2x° -6x+4

4
2x(x*-1) . : :
, leaving your answer in factorised form.

(ii)

2
(©) Find the equation of the tangent to the curve ¥ =% + 2% at the point where
x=1.

w




Question 9 Begin a new page.

() lim 2nt+n-1
Find "~=3n*-2n+1,
2

(@) Consider the curve with equation flx)=x

(1) Find the gradient of the secant joining the points on the curve
with x-coordinates 3 and 3+A.

(i)  Find the equation of this secant.

(iii)  Find the limiting position of this secant as 2 —>0 and describe
your answer geometrically.

() x*-4x+3
—_—, x=3
f(x)= x-3
2, x=3

Decide whether the function is continuous at

x=3. Give reasons.




Question 10 Begin a new page.

@

(b)

(c)

12
D [000m C B

The angle of elevation of the top A of a mountain AB from D is 13°. After
walking 1000m towards the mountain to C, the angle of elevation is 19°.
Let AC=x metres and AB=/A metres.

e 1000sin13°
(i) Show that sin6°

b o 10005sin13°sin19°
(ii) Hence show that sin6° and evaluate / correct to 3
significant figures.
2
x)==
)2

Differetiate from first principles

Consider the circle X *¥ * =25 and the line 3x+4y=T.

Determine whether the line meets the circle in one point, two points or not at
all.

[}
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