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Chapter 1 Surds and Logarithmic Functions 

These questions are designed for an end of unit worksheet where students can practise 

extra questions from the chapter. They can also be used as an end of chapter test. If this is 

the case, then the test is one hour long, and the total mark is 50. 

1 Simplify 

a 
3

63
 

 

 

 

b −20 +2 45 80  (4 marks) 

 

 

 

2 Rationalise
−23 37

23 + 37
 (3 marks) 

 

 

 

 

 

3 Simplify
32 + 18

3 + 2
 (3 marks) 
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4 a Expand and simplify ( )( )−7+ 5 3 5  (2 marks) 

 

 

 

b Express
−

7 + 5

3 5
in the form a b+ 5 , where a and b are integers. (3 marks) 

 

 

 

 

5 a Express a p q2log ( ) in terms of a plog and aqlog  (3 marks) 

 

 

 

b Given that a pqlog ( ) =5 and 2
a p qlog ( ) = 9 , find the values of a plog and aqlog  

(4 marks) 

 

 

 

 

 

6 Solve the equation
( )xx −

+1
4 2 =15 , giving your answer to 2 decimal places (4 marks) 
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7 Solve, giving your answers as exact values, these simultaneous equations. (6 marks) 

y x2 +38 = 4  

y x2 2log = log + 4  

 

 

 

 

 

 

 

8 Sketch the graph of xy = 7 , showing the coordinates of any points that cross the axes. 

(3 marks) 
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9 On the same set of axes sketch the graphs (4 marks) 

a y x5= log  

b y x7= log  
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10 Sketch the graph of
x

y
1
2= 3 + 4e , showing the coordinates of any points at which the 

graph crosses the axes. (4 marks) 

 

 

11 Solve ( ) ( )x x− − −3 32log 5 log 2 13 =1 (7 marks)  
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1 a On the axes below, sketch the lines with the equations x y5 +7 =2 , y x−2 4 =1 and 

x y3 +3 =3 . On your sketch, show the coordinates of the points where the lines cross 

the coordinate axes. (2 marks) 

 

b Show, by shading on your sketch, the region R defined by the inequalities  

x y 3 +3 3 , y x− 2 4 1, y 0 , x 1 and x y+ 5 7 2  (3 marks) 

2  

 

A badge, as shown in the diagram above, consists of a triangle ABC joined to a sector 

CBD of a circle with a radius 4 cm and centre B. The points A, B and D lie on a straight 

line with AB = 5 cm and BD = 4 cm. Angle BAC = 34° and AC is the longest side of the 

triangle ABC. 

a Show that the angle ABC = 102°, correct to 3 s.f. (4 marks) 
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b Find the total area of the badge. (7 marks) 

 

 

 

 

 

 

 

 

 

 

3 Solve, in degrees, for 18 0 0  

( ) ( )  −3cos 2 + 60° = sin 2 30°  (6 marks) 

 

 

 

 

 

 

 

 

  



sin( ) sin cos cos sin
cos( ) cos cos sin sin

A B A B A B
A B A B A B
+ = +
+ = -

Model	Exam	Question	Answers	with	Examiner	Hints	and	Tips

a Write	down	an	expression	of	sin 2A in	terms	of	sin A and	cos A. (1	mark)
b Find	the	expression	of	cos 2A in	terms	of	sin A. (2	marks)
c Show	that		sin 3θ +	sin	θ =	4 sin θ −	4 sin2θ (4	marks)



sin( ) sin cos cos sin
cos( ) cos cos sin sin

A B A B A B
A B A B A B
+ = +
+ = -

a Write	down	an	expression	of	sin 2A in	terms	of	sin A and	cos A. (1	mark)

Examiner	Hints
a This	is	should	be	straightforward	mark	and	you	will	need	to	use	the	formula	given					

above	and	replace	B with	A.

Mark	Scheme	 Mark	 Notes		/	Hints

a sin 2A =	sin A cos A +	cos A sin A =	2sin A cos A B1 Replace	the
B with	A.



Mark Scheme	 Mark	 Notes		/	Hints

M1	A1

sin( ) sin cos cos sin
cos( ) cos cos sin sin

A B A B A B
A B A B A B
+ = +
+ = -

b Find	the	expression	of	cos 2A in	terms	of	sin A. (2	marks)

Examiner	Hints

b A	common	mistake	for	part	b is	to	leave	the	solution	as		cos2A −	sin2A
This	would	gain	no	marks	as	the	question	states	in	terms	of	sin A only.

2 2

2 2 2

cos 2 cos sin
(1 sin ) sin 1 2sin
A A A

A A A
= -

= - - = -



sin( ) sin cos cos sin
cos( ) cos cos sin sin

A B A B A B
A B A B A B
+ = +
+ = -

c Show	that		sin 3θ +	sin	θ =	4 sin θ −	4 sin2θ (4	marks)

Examiner	Hints
c A	common	mistake	for	part	c was	to	treat	sin 3θ +	sin	θ as	sin (3θ +	θ)

Mark Scheme	 Mark	 Notes		/	Hints

M1	

M1

M1
A1

As	this	is	a	‘show	that’	
question	it	is	very	
important	that	you	
explicitly	show	every	step	
or	you	will	risk	not	gaining	
full	marks.

You	will	need	to	use	the	
expressions	derived	in	
part	a and	b.

2 2

2 3

3

sin 3 sin sin(2 )
sin 2 cos cos 2 sin sin
2sin cos (1 2sin )sin sin
2sin (1 sin ) sin 2sin sin
4sin 4sin

q q q q
q q q q q

q q q q q

q q q q q

q q

+ = +
= + +

= + - +

= - + - +

= -
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