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Teacher’s Introduction

Content
This pack contains 14 expert level topic tests and solutions for the
OCR A Pure Mathematics Year 2 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
About the expert tests designed to reflect the specification fully.

These expert tests have been designed to prepare your students
for success in their exam. 25% of the marks come from questions similar in style to our fundamentals and
challenge tests, giving all of your students a chance to show what they can do. The other 75% of the marks come
from examination-style material, including compound and multistep questions that bring all parts of the topic
together.

Each test comes with fully worked solutions, containing helpful tips, hints, and technique boxes to help students
who may have made a mistake or who are struggling on a particular question.

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 expert tests, the relevant times are the last two listed under each topic.

Calculator use
The effective use of a calculator is one of the objectives of the new specification and is encouraged for all the
enclosed tests.

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.

For students who have mastered the fundamentals, a complete set of challenge tests are available. 50% of the
marks in these tests come from concepts covered in the fundamentals tests in order to reinforce learning and
boost students’ confidence, while the other 50% increases in difficulty and combines and extends the concepts
covered.

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
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Cross-referencing Grid

Subtopics

OCRA
Topic spec.
points
Algebraic
Methods

Functions ag
Graphs %

Tin H;tion‘;‘"ﬁlgebraic fractions, partial

ated factors, algebraic division

‘The modulus function, functions and mappings,
composite functions, inverse functions, y = |f(x) |,
combining transformations, solving modulus problems
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Expansion ) fractions
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Secant, cosecant and cotangent, graphs of sec x,
Trigonometry 1.05h—k cosec x and cot x, using sec x, cosec x and cot x,
Part | ' trigonometric identities, inverse trigonometric
functions
Addition formulae, using the angle addition formulae,
Trigonometry 1.022, doublt.-:l-a nglc.e for.mL.JIae, solving tr!gonomet.rlc
1.051 equations, simplifying acos x  bsin x, proving
Part i ) 9 trigonometric identities, modelling with trigonometric
functions
Parametric Parametric e.quatlohs, u5|r!g trlgonc?metrlc |de|j1t|t|es.,
E . 1.03g-h curve sketching, points of intersection, modelling with
quations parametric equations
Differentiation 1.07a-p, leferentlétlng sin x anf:l cos X, dlffere.ntlatlng
1.07¢ exponentials and logarithms, the chain rule,
Part| ) parametric differentiation, using second derivatives
Differentiation 1.07k, The product.rule, the qu?tlen.t .rulé, dlffen.en'Flatlng
p I 1.07q, trigonometric functions, implicit diff: rentiation, rates of
art 10.7s—t change i
Numerical 1.09a—e, Locating ront oo ral 2otne Néwton-Raphson
Methods 1.09g Mt or i tions to modelling
i ~tﬂ% standard functions, integrating f(ax + b),
. A Using trigonometric identities, reverse chain rule,
Integratiosg - . ; Lo ; )
i integration by substitution, integration by parts, partial
fractions
1.08e-g . . . . .
. ' Finding areas, the trapezium rule, solving differential
Integration Part Il 1.08k-, e “rapeziim oing ot
1.00f equations, modelling with differential equations
3D coordinates, vectors in 3D, solving geometric
Vectors 1.10a-h i

problems, applications to mechanics
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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
reference time (minutes) reference time (minutes)
Algebraic Methods Trigonometry Part |
11a 35 6.1a | . 30
1.1b 35 6.1 /. 30
1.2a 40 s B 40
1.2b . 6ab 40
1.3a ‘ 6.3a 50
1.5 L ~ Z 6.3b 50
Fu % and Graphs Trigonometry Part Il
2.1a 20 7.1a 55
2.1b 20 7.1b 55
2.2a 35 7.2a 65
2.2b 35 7.2b 65
2.3a 40 7.3a 65
2.3b 40 7.3b 65
Sequences and Series Parametric Equations
3.1a 30 8.1a 30
3.1b 30 8.1b 30
3.2a 35 8.2a 50
3.2b 35 8.2b 50
3.3a 50 8.3a 50
3.3b 50 8.3b 50
Binomial Expansion Differentiation Part |
4.1a 25 9.1a 25
4.1b 25 9.1b 25
4.2a 50 9.2a 30
4.2b 50 9.2b 30
4.3a 60 93 . 45
4.3b 60 9.5 . 45 COPYRIGHT
Radians 1 - Eifférentiation Part Il PROTECTED
" 101a 30
10.1b 30
10.2a 40
10.2b 40 ;g
10.3a 45 e
10.3b 45 Qg

| Edu::-at‘iori
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Functions and Graphs — Test B (40 mins)

Subtopics: The modulus function, functions and mappings, composite functions, invers
transformations, solving modulus problems

1. Giventhat f(x)= |2x—8| and g(x)=7-x:
a) write down the value of: ) f(3 i)  f(4)
b) sketchy= f(x) and y = g(x) on the same axes indicating all poi:
touch the axes
¢) solve the equation 7—x =[2x—8§|

d) hence solve 7—x>[2x—8§|

2. Given that f(x)=x"+10 and g(x) =4

a) find the value of: ow) P o
b) flnd an exprega RS
¢)

3. The grafit of y= f(x) is shown to the right. Points 4 (1, 2) and B (-

are on the graph.
On separate diagrams, sketch, indicating the new coordinates of 4 ans,i

a) y=—f(x+2) §
b) y=/(2x)+1 |

4. The function f(x) has domain —6 < x < 10 and is linear from (-6, 16}
(10, 72).
a) sketch the graph of y= f(x)
b) state the range of f(x)
¢) find the two values of a such that f(a)=2

5. Giventhat g(x)=x"—10x-+19 is a one-to-one function with domain
possible value of &.

6. The function 4 is defined by 4:x — ﬂ X+ _L
3x+1 3

a) Find an expression for 4", stating the value excluded from its dc
b) Find the two values of a for which /(a)=h"'(a), leaving your ans

5x+50 —-22<x<0
50cosx “° ~ <‘°.

For each of the fOHOWH‘” ‘ th % .. sketch the graph, indicating all pc
touch the axes.

COPYRIGHT

7. The function f(x)= {
PROTECTED

b y=|/G)

8. The populatlon of a small island can be modelled using the formula
number of people living on the island and ¢ is the number of years afte:
a) Find the population of the island on 1% January 2000.
b) Find the population of the island, to the nearest person, on 1% Ja:
¢) Sketch the graph of the island population against time for 0 <7 < 3
d) Explain whether this is a realistic model for the population of a sm

ﬁS

‘ Edu&mtnon
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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 Trigonometry Part I — Test B

1. a) sec120° =

cos120°

L
-1

b) cosec 60° =

=-2 Al

1

sin 60°

c)
[6 Marks]
2. a) Prove that _1+cotd = cosec ¢
sin 8+ cos 0
l+cotd _ 1+cos%n0 Ml
sinf+cosf sinf+cosd
sin @+ cos &
= sin @ M1
sin @ + cos &
=——=cosecd Al
sin &
b) . I+cotd _ 3
sin@+cosd 4
c.cosec 6 = ,1 =3 and sosinc9=i
sin 3
But —1<sin# <1 so there are no real solutions A1  [4 Marks]
3 a) : Y :
éyZZCosecx—Z
R —— Ly
-180° -90° 0  90° 180°
! : COPYRIGHT
| . PROTECTED
Asymptotes at x =—! A X'=180° Al
Touches the.>
c) ‘ s are where the line y = a intersects with y = 2cosec x — 2
“Wilrc will be no solutions for -4 <a<0 Al [6 Marks]
4. The domain of y=cos™ x is—1<x<1 t:j
So the domain of y = cos'l% is 4<x<4 Al [1 Mark] ‘ EdUC‘G‘t‘iGﬂ ]
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5. a) Show that CD = 6(sec6—cosd) cm

CD=AC-AD M1
AB 6 /

Using triangle ABC, cosé = 4B so AC = = =06secd Ml
AC cos@ cosf

. . AD i
Using triangle ABD, cos@ = 5 s0 AD = ABcos@ =6cos @ M1 4]

.CD=AC—AD = 6sec@—6c0s0 = 6(sec—cosd) Al

b cp=to7
17
. 6(sec—cos)= 161\/7[ﬁ

S51sec@—51cosf = 8\/ﬁ
51-51cos> 0 =8\/17cosf. .-

; [term:
s ' asolve using the quadratic formula with a =51, b= 817

\/i;;i\/(SJﬁ)z—4x51x(—51)

: M1

S51cos® 6+ 8\/1_7 o M1

T

2x51
817426417 317 o 17
102 17 3

But —1<cosf8<1 soag=—

1s not a solution, and « = cos 6=

317
17

2

3

So #=43.3138... =43.3° (3s.f) Al [8 Marks]

6. a)  Show that — %  —fan’x

cosecxcotx

1

cosecxcotx (y )>< (cosy% )
sin x sinx

y sin® x
CosXx  _ - M1

_cosy. . cos’x
sin” x

=tan’x Al
b) secx _ 2
cosecxcotx 4
So using part a), tan” x = % M1
COPYRIGHT
PROTECTED
= only secx =% is a solution Al [7 Marks]
.4 - 27 . 27
7. sin (3\/§+2x)=7 SO sm?:’j 3+2x M1
Qg
B 33+2x M1 ‘
T x  Education
- ?‘ 3*2/5 - —¥ Al 3 Marks] | ‘
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a) -3 0 A 3: > Al domainis -3 <x<3

‘\.

e cos
Ymens e A Al y-intercept is —77/2

Alrangeis—7 <y <0
Al correct shape

b) cost Loz =-1
3

COPYRIGHT
PROTECTED
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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.





