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Instructions:
There are 10 questions.

Answer ALL questions.

Write your answers in the answer booklets provided. If you need more paper, raise your hand and ask the invigilator for another booklet.

The number of marks for each question is given in square brackets (e.g. [8]).

You should read ALL of the paper carefully before answering any of the questions.

This is a CLOSED BOOK exam. You should not bring any papers or books into the exam room.

For any answers are not whole numbers, give your answers to two significant figures or use fractions.

Calculators are permitted. Your calculator should:

not be programmable

not be able to draw graphs

not be able to convert to binary or base 16

Question 1: Algebra
a) Expand and simplify 4x​​2 + 2x (x – 3) + 2x(y + 2) + 6y
[2]

b) Completely factorise 8fg + 12 f2
[3]

c) Simplify  
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Question 2: Quadratic equations
a) Solve the equation 4x + 2x2 +6 = 0.

[4]
b) Use your answer to sketch a graph of the equation   y = 4x – 2x2 + 6

Mark the values of x and y where the line crosses the x and y axes.

[3]

Question 3: Equations and inequalities
a)
Find the range of values of x for which x2 – 6x < 4

[3]
b)
Thugg the Conqueror has 700 gold pieces to spend on equipping his army. His pack horse can carry 120 kilograms. He wants to spend every gold piece and fully load the pack horse.



Axes cost 14 gold pieces and weigh 6 kilograms.



Broadswords cost 56 gold pieces and weigh 4 kilograms

Calculate many of each he should buy using simultaneous equations. Show your working.

Hint: Call the number of axes “a” and the number of broadswords “b”. Write an equation to show that the total cost is 700 gold pieces. Write another equation to show that the total weight is 120 kilograms. Solve the two equations.

[6]
Question 4: Coordinate geometry in the (x,y) plane
a) “Colonel Thorne! Radar shows a missile heading for our forward base at (13,40). It was launched from a Volgan missile battery at (4,4).”

“Damn those Volgans! Go to condition red and man your pencils. Find an equation for the line the missile will fly along. If you have trouble, try drawing a sketch.”

[2]
b) “No stinking Volgan’s going to get a missile through on my watch! Do we have any defences in the area?”

“There’s an air defence site at(10, 15) with a range of 5.”

“Write the equation of the circle that shows the limits of the range.”

[2]
c) “Where does the missile reach the range of the air defence site?”

“It looks like it hits the circle at.....”

“Don’t give me ‘looks like’, son. Work it out! Take the line and circle equations and solve them as simultaneous equations. My next promotion depends on it!”

[8]

Question 5: Differentiation
a) Differentiate
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[3]

b) Find the gradient of the curve y = 
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 at the point where x = 4.

[3]

c) Find the second-order derivative of 
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[5]

Question 6: Integration
a) If  
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  write an expression for y.

[4]
b) Find the integral 
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[4]
c) A line with the equation y = f(x) passes through the point (1,1). Given that 
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[5]

Question 7: Radians and trigonometry 

a) Convert 55( to radians. (Show your working).

[2]

b) The sector in the diagram below has an angle measuring 55(. Use the radian value to calculate the length of the arc and the area of the sector.
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Question 8: Trigonometric identities (14 MARKS)

a) Simplify:
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[3]

b) Given that cos θ = 2/3, find sin θ and tan θ, without finding θ.

[3]

c) Find the values of θ (in degrees) within the range 0≤θ<360 for which:

 sin (2θ – 10) = 0.5.

[3]
d) Find the values of θ (in degrees) within the range 0≤θ<360 for which: 

2 sin θ – 3 cos2 θ = -2.

[5]

Question 9: Exponentials and logarithms

a) Find the value of log6 7.

[4]

b) Use logarithms to find x if 4x = 147.

[3]
c) Write as a single logarithm: log12 12 + log12 4.

[3]
Question 10: Radians

a) Convert 215( to radians. Show your working.

[2]
b) Convert 2.5 rad to degrees. Show your working.

[2]
c) A gun turret is positioned 300 m away from the border to enemy territory as shown below. It has a maximum range of 400 metres.
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Calculate the area of enemy territory it is capable of shooting at and the minimum field of view (in radians) needed to see all this territory.

[6]

Enemy territory





400m





300m





Allied territory





field of view





55(





8 metres
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