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Teacher’s Introduction

Content

This pack contains 14 challenge level topic tests, which together
form ‘Set B’ in a paired range of tests for the AQA Pure
Mathematics AS / Year 1 A Level content.

These topic tests have been fully
cross-referenced to the Pearson, Hodder and
Collins textbooks for your convenience (see
reference sheet on page 2). Each test has been

Each test comes with fully worked solutions, containing helpful designed to reflect the specification fully.

tips, hints and technique boxes for students struggling on a

particular question.

About the challenge tests

These challenge tests have been designed to stretch and challenge your students. 50% of the marks come from
questions similar in style to our fundamentals tests. These questions isolate and test the core skills in each topic.
The other 50% of the marks come from questions of increased difficulty that progress and start to combine the
concepts in the topic.

Suggested use of the A and B tests

Each test in Set A has a corresponding test in Set B that features the same styles of questions but with different

numbers. This allows for a variety of flexible uses including:

o Test > Homework: Students use test B as a homework to consolidate on areas of weakness identified from
completing test A under test conditions in class.

e Homework = Test: Students revise as homework using test A before doing test B in class under test conditions.
Test = Classwork: Students work through test B with teacher input to consolidate on areas of weakness
identified from completing test A under test conditions in class.

e  Classwork = Test: Students work through test A with teacher input, before checking their learning by
completing test B under test conditions.

Timings

The recommended times for students to complete each test are given at the top of individual tests. Suggested
times for our entire range of topic tests are also compiled in a table on the timings sheet for convenience (see
page 3). For these challenge tests, the relevant times are the third and fourth times listed under each topic.

Calculator use

Although students are allowed to use a calculator in their examinations, the first topic (Algebraic Expressions)
should be done without a calculator, as indicated by the non-calculator symbol ( @ ) at the top of the tests. This
encourages students to develop their non-calculator skills, saving time in their examinations on basic algebra and
arithmetic.

Also available from ZigZag Education

The perfect starting point for students of all abilities are our fundamentals tests. These isolate and test the core
skills in each topic so that your students can show what they can do. They get a confidence boost and you can see
at a glance where each student’s weaknesses lie.

To prepare students for the exam itself, our expert tests contain 25% repeated marks from the fundamentals and
challenge tests, and 75% exam-style material with compound/multistep questions.

Free Updates!

Register your email address to receive any future free updates* made to this resource or other
Maths resources your school has purchased, and details of any promotions for your subject.

* resulting from minor specification changes, suggestions from teachers
and peer reviews, or occasional errors reported by customers

Go to zzed.uk/freeupdates

Topic Tests for AS / A Level Year 1 AQA Pure Mathematics: Challenge Tests: Set B Page 1 of 3 ZigZag Education, 2018



Cross-referencing Grid

Chapter Reference

X
S_ | | % —-| —|=x_—
20| 9m| 8N |x~N| KN
r=o) 2 < a wm o WO O w
AQA sm| X222 8328
[0 Q
- i cB|ER8 |28 %8| £8
Topic spec. Subtopics sl 53| x| 38| =3
. w D o° N c O oS o N
points SN[ | =9 = | 5 <
Oy | X |82 |39 |28
a R | TR|[oOoR | R =2
s || g Qo | T o
15 (5] (5]
xX Z x Z x Z < =Z e Z
U oD U o U oM oM o
T =) T N (e 7 O
w = w = w = gL = o =
Algebraic B1, B2, Index.laws, expantfiing b.rac.kets, factorising, 2 3.1, A, 231, 231,
E . B6 negative and fractional indices, surds, 1 71 1.4, 71 71
Xpressions rationalising denominators ) 1.6-1.8
2.1-
2.4
Solving quadratic equations, completing the 3 1’ 3 3
Quadratics B3 square, functions, quadratic graphs, 2 3,8.1 3 '7i 8 ‘1 g '1
discriminants, modelling ' ' '
3.8,
8.2
Simultaneous Linear simultaneous equations, quadratic
. simultaneous equations, simultaneous equations
B3, BS . . " . 3 4 2.5-2.8 4 4
Equatlo.n_s and ! on graphs, linear inequalities, quadratic
Inequalities inequalities, inequalities on graphs, regions
Graphs and Cubic graphs, quartic graphs, reciprocal graphs,
B7, B9 points of intersection, translations, stretching, 4 8 3 8 8

Transformations
Straight Line

transformations

Equations of straight lines, parallel and

C1l . . . 5 5.1-5.3 36,4 5.1-5.3 | 5.1-5.3
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Timings Sheet

For the fundamentals tests, refer to the tests marked X.1a and X.1b.
For the challenge tests, refer to the tests marked X.2a and X.2b.
For the expert tests, refer to the tests marked X.3a and X.3b.

Topic test Recommended Topic test Recommended Topic test Recommended
reference time (minutes) reference time (minutes) reference time (minutes)
Algebraic Expressions Circles Vectors
11la 14 6.1a 15 11.1a 9
1.1b 15 6.1b 11 11.1b
1.2a 21 6.2a 11 11.2a 17
1.2b 17 6.2b 11 11.2b 15
1.3a 14 6.3a 11 11.3a 11
1.3b 12 6.3b 13 11.3b 11
Quadratics Algebraic Methods Differentiation
2.1a 19 7.1a 5 12.1a 13
2.1b 16 7.1b 5 12.1b 9
2.2a 23 7.2a 7 12.2a 17
2.2b 19 7.2b 5 12.2b 13
2.3a 26 7.3a 7 12.3a 17
2.3b 25 7.3b 7 12.3b 17
Simultaneous qufations Binomial Expansion Integration
and Inequalities
3.1a 10 8.1a 11 13.1a 15
3.1b 8 8.1b 9 13.1b 13
3.2a 13 8.2a 21 13.2a 15
3.2b 11 8.2b 17 13.2b 13
3.3a 23 8.3a 13 13.3a 13
3.3b 17 8.3b 13 13.3b 11
Graphs and Transformations Trigonometric Ratios Exponentials and Logarithms
4.1a 17 9.1a 11 14.1a 19
4.1b 9 9.1b 11 14.1b 11
4.2a 17 9.2a 19 14.2a 15
4.2b 15 9.2b 13 14.2b 11
4.3a 19 9.3a 23 14.3a 15
4.3b 13 9.3b 21 14.3b 11
Straight Line Graphs Trigo::;n:;:ji:tliit:‘r;tities
5.1a 9 10.1a 17
5.1b 7 10.1b 17
5.2a 7 10.2a 15
5.2b 7 10.2b 13
5.3a 13 10.3a 19
5.3b 11 10.3b 15
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Trigonometric Ratios — Test B (13 min

Subtopics: The cosine rule, the sine rule, areas of triangles, solving triangle problems
transforming trigonometric graphs

For this test you should give your answers to three significant figures ;

1. Find the value of x in the following triangles:

a) 7 W b) )

3cm

75

108>

" 10cm

11 f; = oh the right is 6.4 cm?

2. Given that the area of t'
‘o4 ¢, .nd the value of x.

3. Sketch the graphs of the following equations, indicating all points of i
maximum and minimum points where appropriate: '

a) y=tand, —90°<H<90° b) y=cos(%9), 0°<H<3

4. The triangle POR has side lengths PO = 11 cm, PR = 6 cm, and ang
possible values of the angle PRQ.

5. The triangle ABC has side lengths AB =4 cm, AC =9 c¢m, and BC =
largest angle in the triangle ABC.

6. In the triangle below, cos P = 3
9
0
6 cm f
(x+1)cm a) Calculate the value of x.

b) Find the area of the triangf

P ——— &
3cm R
7. Sketch the graphs of the following equations, mdlca* ing all points of i
maximum and minimum points where apnrrﬂrn. Cel '

a) y=-—tand, 0°<H<I180° b,

: COPYRIGHT
_s1n(9+180°) 0°<0. PROTECTED

8. The dlagrmn heloy - Q
a) Find the valu

b) Find the min
¢) Find the valu

. “ﬁ

- Educat’ion
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Preview of Questions Ends Here

This is a limited inspection copy. Sample of questions ends here to avoid students previewing
questions before they are set. See contents page for details of the rest of the resource.



Solutions to Quadratics — Test B

2x* —6x =20

s 2x5—6x=20=0 Ml

S (2x+4)(x-5)=2(x+2)(x—-5)=0 M1
SLx+2=0o0r x-5=0

Lx=-2or x=5 Al

(x—3)2 =-16x

xt—6x+9=—16x

S x"+10x+9=0 Ml

.'.(x+9)(x+1)=0 M1

Lx==-9 or x=—-1 Al

1. a)

b)

x+4=£

.' x

) .
)(x_l)zo i
Lx==5o0orx=1 Al
122 +20x =0
.-_x(x2—12x+20)20 .

w x(x=10)(x=2)=0 M1
Cx=0orx=10 or x=2 Al

d)

[12 Marks]

a=3,b=—4,c=1

M1

X =

6 6

2(3)

x=1or x=% Al

~(-4) (4] -4(3)(1) _4xVi6-12 444 _4x2
6

b) Tx?=2x+4 7x°-2x—-4=0 <

a=7,b=-2,c=—4

—(=2)£J(=2) - 4(7)(-4) _2xax112 21416

X =

242429

2(7) 14 14

1429 1-29
x= - or x = - Al

a=3,b=-2,c=-4

24O aeviEm

6

52

2t

d)

14

24213

6

COPYRIGHT
PROTECTED

X —Tx+1=0 M1 <
a=4,b=-7,c=1

D A0 7

- 2(4) 8

7+433 7-33
x= 2 or x= 7 Al

[9 Marks]

. “ﬁ

- Educaﬁon
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2 2
3. a) x2—4x—5=(x—%] —(%) -5=0

o(x=2) -4-5=0
s (x=2)-9=0
A (x=2) =9 M1

Lx=2=4J9 =43

Sox=2%3

ox=243=1lor x=2-3=-1 Al
b)  2x’—5x+1=0

R A
16 2 16

éﬁﬁ
4 16 4
s 17 5 17

Lx=—+——orx=———— Al
4 4 4 4

¢) (2x—4)2=8x

.',(2x—4)(2x—4)=8x

s 4x* —8x—8x+16=8x

S4xT=24x+16=0 Ml

S x—6x+4=0

Xt —6x=—4

s (x=3) -3 =4

A (x=3)'=9-4=5 Ml

.'.x—3=i\/§

.',x=3i-\/§

sx=3+J5 or x=3-5 Al [7 Marks]

4. x*=6x+9=(x-3)"-3"+9
=(x—3)2 (where p=1, g=-3 and r=0) Al [1 Mark]

COPYRIGHT
PROTECTED

2
5. 3x2—2x+7=3(x2—§xJ+7

- Educaﬁion
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10.

a) f(x) —x-=2. f(11)=—11—2=—13 Al
g(x)=(x+7)(x+2).. g(-1)=(-1+7)(-1+2)=(6)(1)=6 Al

b 3/(x)=g(x)
3(=x=2)=(x+7)(x+2)

S=3x—6=x"+9x+14

X +12x420=0 M1

S (x+10)(x+2)=0

Lx==10 or x=-2 Al [4 Marks]

a) a=1,bh=-8, c=21 :
b* —dac =(-8) —4(1)(21) =64 -84 = =20 &%
—20< 0 . noreal roots Al

b) g(x) =(—2x+ l)(x— 5) .
= 2% +10x 2 411x-5 Ml

c=11 —4(<2)(-5)=121-40=81 Al
" two real roots Al
c) a=>5, b_—l c=7
b —dac=(-1) —4(5)(7)=1-140=-139 Al
—139 <0 .. noreal roots Al
d) j(x)=(4x—l)(3x+2)=l2xz+8x—3x—2
=12x" +5x-2 Ml
a=12,b=5,c=-2
b* —4ac =5"-4(12)(-2)=25+96 =121 Al

121> 0 . two real roots Al [10 Marks]
NAdx+5=x
SLdx+5= x2
Lxt—4x=5=0 Ml
N
Quadratic formula says x = @
a

Here,a=1,b=-4,¢c=-5
~(~4) 2 J(—4)’ —4x1x(=5) _4+:36 4+6 M

So x= 1
2x1 2 2
~.x=5 or x=—1 (both solutions allowed as x > —% ) Al [3 Marks]
=1,b=5,c=k
b* —4ac > 0 for two distinct real roots M1 . COPYRIGHT
So there are two distinct real roots *£. * (k) -25-4k>0 M1 PROTECTED
25> 4k L

. swacoept k € [—00,24—5J) Al [3 Marks]

a=3,b=-4,c=k

b* —4ac < 0 for no real solutions M1

So there are no real solutions if (—4)2 -4(3)k=16-12k <0 Ml
s 16 <12k

- Educaﬁon

k> % (for OCR also accept £ (g, ooD Al [3 Marks]
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Preview of Answers Ends Here

This is a limited inspection copy. Sample of answers ends here to stop students looking up answers to
their assessments. See contents page for details of the rest of the resource.



