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Teacher’s Introduction

Content

This pack contains 6 expert level topic tests, which together form
‘Set B’ in a paired range of tests for A Level Edexcel Further
Mathematics: Core Pure Mathematics 2.

These topic tests have been fully
cross-referenced to the Pearson textbook,
Edexcel A level Further Mathematics Core Pure
Mathematics Book 2 (ISBN 978-1292183343),
for your convenience (see reference sheet on
page 2). Each test has been designed to reflect
the specification fully.

Each test comes with fully worked solutions, containing tips, hints
and technique boxes to help students on a particular question.
Answers should be given to three significant figures unless
specified in the question.

About the expert tests

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.

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:

e 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.
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 fifth and sixth times 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 are ready to go beyond 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 progresses 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

Edexcel
Topic spec. Subtopics
points
Exponential form of complex numbers, multiplyin
and dividing complex humbers, de Moivre’s
Complex Numbers Il 2.8-2.11 theorem, trigonometric identities, sums of series
roots of a complex number, solving geometric
problems i
The method of 4 _ wes, higher derivatives,
Series 4.4-4.6 s‘expansions of compound

Yo r integrals, the mean value of a function,

’ &ifferentiating inverse trigonometric functions,
integrating with inverse trigonometric functions,
integrating using partial fractions, volumes of
revolution around the x-axis and the y-axis, volum
revolution of parametrically defined curves, mode
with volumes of revolution
Polar coordinates and equations, sketching curve

Further Ct'

Polar Coordinates 7.1-7.3 area enclosed by a polar curve, tangents to polar
curves
Hyperbolic functions, inverse hyperbolic function
Hyperbolic Functions 8.1-5 identities and equations, differentiating hyperbol

functions, integrating hyperbolic functions
First- and second-order differential equations,
boundary conditions, modelling, simple harmoni

Differential
. 9.1-9.9 motion, damped and forced harmonic motion,
Equations coupled first-order simultaneous differential
equations
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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)
Complex Numbers Il Series

1.1a 40 | . 30
1.1b 40 /. 30
1.2a 55
1.2b 55
1.3a s 65
1.5 ~ ; = 65
®oordinates Hyperbolic Functions
4.1a 55 5.1a 40
4.1b 55 5.1b 40
4.2a 60 5.2a 50
4.2b 60 5.2b 50
4.3a 75 5.3a 65
4.3b 75 5.3b 65
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Hyperbolic Functions — Test B (65 min

Subtopics: Hyperbolic functions, inverse hyperbolic functions, identities and equations, «
integrating hyperbolic functions

1. Differentiate each of the following with respect to x:

a) sinh5x b) % tanh 3x ¢) xcosh2x
. 6 2
2. Find: a) J' dx b) J
Vxi -1 Vx® 49

3. On the same diagram, sketch the graghs it wshx and y=5+c

4. Solve the equation 3 . '_) smnh x =3 for real values of x

p“h"}'ovf y=cosechx

6. a) By writing artanhx =, show that u = %ln (H_xj x| <1

1-x

b) GWmﬂmammM—mmmy:mJiymwmmy=j”4

—J3X

7. Use the substitution x = +/coshu to show that J 2 dx=

3 4
xNx =1

L 1
8. Use the substitution x = 5(3 +3coshu

1
to find | —— dx
) J\/x2 —3x

' COPYRIGHT
11. The sketch to the right shows the ..» ’;}\'.i,ejuﬁded by the curves y PROTECTED
and y=7coshx .
a) Findgie ex <+ - ourdinates of the two points where the

b) Fiid area of the shaded region R, giving your answer
in the form y=alnb+c, where a, b and c are integers.

| Education
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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 Complex Numbers II — Test B

6
1. a) x=[2[cosZ+isinZ || =2°| cos| 6xZ |+isin| 6xZ
8 8 8 8

= 64(005% +1sin %) by de Moivre’s theorem Al

3
y=6|cosZ+isinZ || =6 cos| 3xZ |+isin|3xZ
6 6 6 6

= 216[cos%+isin§] by de Moivre’s theorem Al

64(0053: +1sin 3;[\]
by =

y 216(cos%+isin 7\

=—+—7i Al [6 Marks]

2. a) Show that cos46 = 8cos*9—8cos’ O +1
(cos f+isin 6’)4 = cos46 +1sin46 by de Moivre’s theorem MAI/

(cos@+isin@)" = cos* O+ *C; cos® Oxisin @+ ‘C, cos® Ox(isin @)’ + *C,

= cos* O+ 4icos’ Osin O + 6i° cos’ @sin’ & + 4i° cos G sin’

Equating real parts: v\ -
cos 46 = cos* 8—6cos’ Osin® O +sin’ .
= cos’ §—sin’ 6(6 cos’ @—sin’ 6’)

=cos’ 0—(1—0052 6)(6 cos’ z9—(1—cos2 :9)) Mle———

=cos® 45’+(cos2 49—1)(7 cos’ 49—1)

= cos’ H+(7 cos”’ @—8cos” 6+1) .

=8cos'@—8cos’ . Ar
=) idtan’ @

- 8-8sec’ G+sec' 6
ii.idginary parts from a):

cos’ @sin@—4cosfsin’ 6 Al

_ sin4d _ 4cos’ Osin@—4cosOsin’ O
“cosd40  8cos' O—8cos’ O+1

b) Show that ¢z

tan 46 M1

74(4 cos’ @sin & —4 cos Osin’ 6’)
—cos" 0 M1
(800s4 0—8cos’ H+l)

cos' @
4tan @ —4tan’ 6

 8—8sec’ @+sec’ O

[9 Marks]

Solutions to 1.3b — Complex Numbers 11 Page 1 of 4

COPYRIGHT
PROTECTED

ag

‘Educaﬁon,




1
3. a) Given that 7 =cosf +isind, use the results 7" —— = 2isinnf and 7"
2z
1
sin* Bcos’* 8= Z(cos 60 —2cos460 —cos 260 + 2)

Forn=1, z—l=2isin9 andz+l=2cos¢9
z z

4 2
So (z—lJ (z +1J =(2isin¢9)4 (200549)2 =64sin* fcos’ 6 M1

z z

w1 eot] Lo (el )

=(z4—222 +1-22° +4—%+1—%+%Y.ﬁ
z z . 2

. 6 8
Gzt -8 446 2+ A —— S+ +—
z z z z z z

—2z' -7’ +4—L2—%+i6=(26 +l6j—2(z4 +l4]—(zz +LZJ+4
¢ ' oz z z z

= 2cos69—2(200549)—(2c0525)+4= 2cos660—4cos46—2cos20+4
s 64sin* @cos® 0 =2cos660—4cos46—2cos26 +4

~.sin* Ocos* 6= 61—4(2(:0566’—4005419—Zcos2¢9+4)

= %(cos66—20054¢9—c052¢9+2) Al

27

1
sin*@cos’* 0 dg = Ji(cos60—2cos49—cos26+2) de

0

=3
=
o-—.w":

=[Lsinﬁﬂ—isin46—isin26+z} M1
192 64 64 16 ],

1 . 127z 1 . 8 1 . 4rx

=—sin————sin—-—

—simn—
192 3 64 3 64 3

=0_£+£+£=£ A1[9 Marks]
128 128 24 24

4 @) Let w=-8J2+8iV2. so0 |wr|=\/(—8\/§)2+(8ﬁ)2 ~256 =16 M1

arg w = 7 — arctan & =T -
s 82

Lw= 16(cos%+isin 3—7[\ ‘

b)

% 3x
| COS—— +181n— I
4 4

T [cos[%+2k7zj+ism (%+ ZkEJJ ML |sn

Also z* =(r(cos§+isin 9))4 =r"(cos48 +isin46) by de Moivre’s theor

So 16=r* . r=2and %+2kﬁ:46 M1 \

37
so z; =2e ' Al

For k=0, 0:3—”
16

>
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11z iz

Fork=1, 6=—, so 22=2el? Al

ST

For k=-1, 9=—?—76T,so z, =2¢ 16 Al <

137 i
Fork=-2,d=——,50 z, =2¢ ¢ Al
16
c) IT
Zy
Z)
»Re
0
Z4

Al [11 Marks]

2

Sh at A—iB =

2+¢e*

A=1—%cos3¢9+%cos6t9—%cos9¢9+._4 and lesin3¢9—lsin6¢9+lsin
. 1 1 1 (1. 1 .
So A—1B=|1——co0s38+—cos68——cos99+... |—1| —sin 38— —sin 68 +
2 4 8 2 4

=1—%(cos3¢9+isin36)+2L2(cos66+isin6¢9)—2i3(cos96’+isin

1w 1 ap 1 o
=1_Ee_715+2_2 610—2—369164‘... M1

This is an infinite geometric series with a=1andr = ) e’

So S, = =

T 2+e Al

4+2cos 360
b) Show that A = ﬁ, and find a corresponding expression for
5+4cos360

2 2
2+e”  2+cos360+isin36 - |
_ 2 L 2+cos30—isin3e. - i+2cos30=2isi
2+cos30+isin36 2+cos3€ it (24 cos36)° —i*sin” 3

COPYRIGHT
PROTECTED

_ 4+ 2cos 39“ T
444002« con 3o+sin’ 30
30 2isin36
+4cos36
‘ 2 4+2cos360
Re =7 | =
2+¢” 5+4cos36

M1

A
[a]
O
73

M1

Al

Similarly, B = —Im( 2 ) 2sm 360

2467 ) 5+4c0s30

| Educ‘aﬁon
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6. z=2+2i\/§ so |z|= 22+(2\/§)2 =ﬁ=4 and argz=arctan(2—]=g
J

.

s z=4e’ M1
Let w = re'?
co 24 [EF)
2w 2r
|4y e 32 and |z|=4 M1 ¢
2wl 2r 2r

We are told that these are equal; therefore, 2 =4, .r=8 Ml
r

This gives 6 :% or —% since —7<O0<71 Ml

T

W= 86:1i or 8e7i Al [6 Marks]
8/3-8 83-8i 1+iv3 8/3+24i-8i-8i®\/3
3 = - X == 2 M1
1—1\5 1—1\5 1+1\E 1-31

163 +16i

=43+4i Al

[4/3 +4i[ = (4\5)2+42 = J64 =8 and arg(4\/§+4i)=arctan(%]=%

- 43 +4i=8e5 M1

83-8i) N,
sO(l_i\EJ =(4ﬁ+41) =8¢

=8 cosn—ﬂ+isinﬂ M1
6 6

This is real and negative when sin % =0 and cos% <0 «

So we need % = kz, where k is an odd integer

Fork=1,n=6,sin 7= 0 and cos 7= —1, so the number i¢ - | and negative ..
“M rks]

COPYRIGHT
PROTECTED

8. For this triangle, one vertex is V. - <5 N _ad 1ts centre is (2, NG )

' z,
So consider V, = [ cich represents 2+/3e® M1 <

s of unity are 1, wand o, where o =e¢ 3
So the diiter vertices of the translated triangle are given by:

v, =2\/§e{%ﬂ+§] =2\f§e%, ie. (—3, ﬁ) MIAl ——— |
v, =2\/§ei(47”+9 2B e (0. -23) mi1a1
So 7, =(-1.243) A1

v, =(2, —\/3_) Al [7 Marks]

| Educ‘aﬁon
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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.





