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Teacher Notes
These Bronze, Silver and Gold worksheets are designed to be used either straight after the content has been taught or as part of a skills gap analysis, especially as students move into year 13.
They are drawn from the latest specification questions and legacy questions. The papers are between 25 and 35 marks.
The topic number on this worksheet relates to the corresponding chapter number in the ‘Pearson Edexcel A Level Mathematics: Pure Mathematics Year 2’ textbook. 
Non-Calculator Questions
The new specification allows calculators to be used in all papers. We have, however, put these questions together with the intention that students can complete them without a calculator. It’s important for pupils to be able to maintain their non-calculator skills, especially on topics such as surds or indices, to support question that use the keywords “show that” or “prove”. If you wish to ease the difficulty slightly then you can, of course, allow students to attempt them with the support of a calculator.
Quick Links  
(Press Ctrl, as you click with your mouse to follow these links)
· Bronze Questions
· Bronze Mark Scheme
· Silver Questions
· Silver Mark Scheme
· Gold Questions
· Gold Mark Scheme
The Platinum Questions below are taken from the Advanced Extension Award. You can use these in class as high level problem solving questions, either with individual students or as group problem solving exercises. On the Advanced Extension Award students, typically, need to get around 50% to get a Merit and around 70% to get a distinction.
· Platinum Questions
· Platinum Mark Schemes
Extension and Enrichment
If you have students that have enjoyed the challenge of the Gold questions, then they should have a go at the more challenging question from our Advanced Extension Award (AEA) papers. The Mathematics AEA is a single, 3 hour non-calculator paper, taken at the end of year 13. It helps students to develop high level problem solving and proof skills. It is entirely based on the content of the A Level Mathematics Course. No extra material needs to be covered to take the AEA in Mathematics. A second important difference is that marks are awarded for the clarity and quality of their solution. Developing this key skill, alongside the extra problem-solving experience, can pay dividends in the way they approach A Level Mathematics and Further Mathematics problems.
More information about the Advanced Extension Award can be found here on the Pearson Edexcel Website, or here on the Maths Emporium
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Non-calculator
The total mark for this section is 32
Q1
 
Prove that
[image: ]
(3)

(Total for Question 1 is 3 marks)
__________________________________________________________________________

Q2
 
Prove that


(4)

(Total for Question 2 is 4 marks)
__________________________________________________________________________

Q3
 
Given that
tanθ° = p, where p is a constant, p ≠ ±1
use standard trigonometric identities, to find in terms of p,
(a)   tan2θ°
(2)
(b)   cosθ°
(2)
(c)   cot(θ – 45)°
(2)
Write each answer in its simplest form.

(Total for Question 3 is 6 marks)
__________________________________________________________________________
Q4
 
(a)  Use the double angle formulae and the identity
cos(A + B) [image: ] cosAcosB − sinAsinB
to obtain an expression for cos 3x in terms of powers of cos x only.
(4)
(b)  (i)  Prove that
[image: ]
(4)
(ii)  Hence find, for 0 < x < 2π, all the solutions of
[image: ]
(3)
 
(Total for Question 4 is 11 marks)
__________________________________________________________________________
 
Q5
 
(a)  Show that
[image: ]
(3)
(b)  Hence, or otherwise, solve for 0 < x < 180°
cosec x − sin x = cos x cot (3x − 50°)
(5)
 
(Total for Question 5 is 8 marks)
__________________________________________________________________________
End of Questions
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Q2
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Non-calculator
The total mark for this section is 34
Q1
 
(i) Use an appropriate double angle formula to show that
cosec2x = λ cosec x sec x,
and state the value of the constant λ.
(3)

(ii) Solve, for 0 ≤ θ < 2π, the equation
3sec2θ + 3secθ = 2 tan2θ
You must show all your working. Give your answers in terms of π. 
(6)

(Total for Question 1 is 9 marks)
__________________________________________________________________________

Q2
 
(a) Starting from the formulae for sin(A + B) and cos(A + B), prove that
[image: ]
(4)
(b) Deduce that
[image: ]
(3)

(c) Hence, or otherwise, solve, for ,
[image: ]
Give your answers as multiples of π.
(6)
 
(Total for Question 2 is 13 marks)
__________________________________________________________________________





Q3
 
(a)  Prove that
[image: ]
(4)
(b)  Hence, or otherwise,
(i) show that tan 15° = 2 − √3,
(3)
(ii) solve, for 0 < x < 360°,
[image: ]
(5)

(Total for Question 3 is 12 marks)
__________________________________________________________________________
End of Questions
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Q1
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Q2
 
[image: ]




















Q3
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Non-calculator
The total mark for this section is 33
Q1
 
Show that

cosec 2x + cot 2x = cot x,     x ≠ 90n°,     .
(5)

(Total for Question 1 is 5 marks)
__________________________________________________________________________

Q2
 
Prove
[image: ]
(4)

 (Total for Question 2 is 4 marks)
__________________________________________________________________________

Q3
 

(i)   Solve, for , the equation
[image: ]
       giving your answers in terms of π.
(3)
(ii)   Given that
[image: ]
 find cos x in terms of k.
(3)
  
 (Total for Question 3 is 6 marks)
__________________________________________________________________________

Q4
 
Prove that
[image: ]
(5)
  
 (Total for Question 4 is 5 marks)
__________________________________________________________________________

Q5

(a) (i) By writing 3θ = (2θ + θ), show that 
sin 3θ = 3 sin θ − 4 sin3θ.
(4)
     (ii) Hence, or otherwise, for 0 < θ < [image: ], solve
8 sin3θ − 6 sin θ + 1 = 0.
          Give your answers in terms of π.
(5)
(b) Using sin(θ − α) = sin θ cosα − cosθ sinα, or otherwise, show that
sin15° = [image: ] (√6 − √2).
(4)

 (Total for Question 5 is 13 marks)
__________________________________________________________________________
End of Questions
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Gold Mark Scheme

Q1
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Q2
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Q3
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Q4
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Q5
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Non-calculator
The total mark for this section is 33
Q1
	(a)	Prove the identity

(sin x + cos y) cos(x − y) ≡ (1 + sin(x − y))(cos x + sin y)
(5)
(b)	Hence, or otherwise, show that


 
(6)

(c)	Given that k > 1, show that the equation  has a unique solution


	in the interval  0 <  < 
(4)
(+S2)
(Total for Question 1 is 17 marks)
__________________________________________________________________________
Q2
	Solve, for 0 ⩽ x ⩽ 360°,

sin 47° cos3 x + cos 47° sin x cos2 x cos2 x.
(7)
(Total for Question 2 is 7 marks)
__________________________________________________________________________
Q3
	Solve for 0 < x < 360°


where x is not an integer multiple of 90°.
(9)
(Total for Question 3 is 9 marks)
__________________________________________________________________________
End of Questions
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sinxcos x and attemps to combine the fwo terms using a common

sin
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12 Marks

M1

M1

Al*
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Marks

Question
Number Scheme
1
@ cosee2r +cot 2x = +2 M1
sin2x sinlx
1 2:
_lrcos2y -
sin2x
_1+2cos’
e M1 AL
2sinxcosx
=222 cotx A+
sinx
®)
) cosee(46+10°) +cot(46+10°) =3
cot(20+.9) =3 M1
20+..=30°>0=125° aM1. Al
20+..=180+PV° =0 am1
6=102.5° Al
®)

(10 marks)
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- 1 cos2x 1
M1 Writing cosee2x and cot 2x= o
sin2x sin2x  tan2x
5 a+b
M1 Writing the lhs as a single fraction . The denominator must be correct for
¢
their terms.
M1 Uses the appropriate double angle formulae/trig identities to produce a fraction
in a form containing no addition or subtraction signs. A form £ :ch
sx
similar
: 2cos’x 2sinxcosx .
Al A correct intermediate line. Accept —————— or ———————— or similar

2sinxcosx  2sinxcosxtanx
This cannot be scored if errors have been made

Al*  Completes the proof by cancelling and using either :"m*:

=cotx or

=cotx
tanx

2 cosx cosx
The cancelling could be implied by secing =
2 sinx cosx

cos

=cotx

The proof cannot rely on expressions like cot = (with missing x's) for the

sin

final Al
(®)

M1 Attempt to use the solution to part (a) with 2% =46+10 = to writc or imply
cot(26£..%) =3
Watch for attempts which start cot@ =+/3 . The method mark here is not scored
until the q has been replaced by 26+...°

Accept a solution from cot(2x ...%) = /3 where 8 has been replaced by another
variable.
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Question
Number

Marks

(@Al 1

(@Al 2

& ————xtanx+2sinx;
I-tan’x B et

cosec2x +cot2x

Sin2x tanlx
1 1-tan”x
2sinxcosx  2tanx
tan x+(1—tan’ x)sin xcos x

2sinxcosxtanx

2tan x+2(1—tan’ ) sin xcos x
4sinxcosxtanx

fanx +sin xcos x—tan’ xsin xcos x
sinxcosxtanx

tanx-+sin xeos ¥~ tan xsin® x
Zsinxcosxtanx
tan x(1-sin’ x) + sin xcos x
2sinxcosxtanx
tanxcos’x +sinxcos x
2sinxcosxtanx
sinxeosx +sinxcosx
2sinxcosxtanx
2sinxcosx

T e
2sinxcosxtanx

cotx Al
tanx

Example of how main scheme could work in a roundabout route
1 1 1 -
sin2x tanx tany

cosec2x +cot 2x = cotx &

< tan 2xtan ¥+ sin 2xtan x = sin 2x tan 2x 2

2tanx sinx 2tanx

2sinxcos xx 03
T-tan’x
2tan’x

———+2sin’x
1-tan’x

x(1-tan® x) < 2tan” x+ 2sin’ x(1 - tan” x)

< 2tan’ x-2sin’ xtan’
& 2tan’ x(1-sin’ x)

2tan’ x & 1-sin’ x = cos’ x Al
As this is true. initial statement is true Al

1M1

2 M1

. ®

M1

M1

il

3
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Part | Working or answer an examiner might | Mark [ Notes
expect to see
(@ | cos36 | sin36 _ cos3fcosd+sin36 M1 | This mark is given for a method to form a
S cost s Beosh single faction
= cos0-6) MI | This mark is given for amethod to use a
sin fcos & compound angle formula on the
numerator
cos26
Pt M1 | This mark is given for a method to use a
sin 26 compound angle formula on the
denominator
=2cot26 Al | This mark is given for a fully correct
proof to show the answer required
® M1
value oftan 26
180°+26.6° M1 | This mark is given for finding the
solution in the third quadrant for arctan %
Al | This mark is given for finding a correct

value for 6

(Total 7 marks)
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Question

Scheme Marks
Number
Way 1: Divides by cos3610 give | Of Way 2: Squares both sides. uses
= cos’36+ =1, obtains
@ |m3o="Fs . - " |
36== cos36 =+~ or sin36 === s0 (36) ==
3 2 2 3
4z _1x
Adds 7 or 27 o previous value of angle (10 give - or M
So 6 % %” . 77” (all three, 50 extra in range) Al @)
@@ | 4(1-cos’ x)+cosx=4—k Applies sin’x =1-cos’x | M1
Attempts to solve 4cos” x—cosx—k = 0. to give cosx= .
BN
cosx VIO o oo Le [ K o other comect equivatent Al
B 3Ve 2
i
() cosx iES 5 9 =land 73 (see the note below if errors are made) M1
Obtains two solutions from 0. 139,221 (Oor242 or 3.8 inradians) | AM1
Al

x=0and 139 and 221 (allow awrt 139 and 221) must be in degrees

®
91
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Notes

(i) MI: Obtains g Allow x= or even I Need not see working here. May be implied by % in
s

final answer ( allow (36) =1.05 or 6=0.349 as decimals or (36) =60 or 6= 20 as degrees for this

‘mark)
1
Donotallow ma39=— nortm3g -2
5
MI: Adding 7 or 27t a previous value however obtained. It is not dependent on the previous mark

a1
= or

). This mark may also be given for answers as

(May be implied by final answer of

decimals [4.19 or 7.33], or degrees ( 240 o1 420).
AL Need all three correct answers in terms of 7 and o extras in range.
‘Three correct answers implies MIMIAL
NB: 6=20°.80° . 140° eams MIMIAO and 0.349, 140 and 2.4 eams MIMIAQ
(i) (a) MI: Applies sin® x =1—cos” x (allow even if brackets are missing e.g. 4%1—cos’ x).
‘This must be awarded in (i) (3) for an expression with ¥ not after ¥ = 3 is substituted.
ML Uses formula or completion of squate to obain cosx = expression in
(Factorisation attempt is M0) ~ AL cao - award for their final simplified expression
(b) M1 Either attempts to substitute £ = 3 iato their answer fo obtain two values for cosx
Or restarts with £ = 3 to find. two values for cosx (They cannot ear marks in ii(a) for this)
In both cases they need to have applied sin’ x =1—cos’ x (brackets may be missing) and correct
method for solving their quadsatic (usual rules — see notes) The values for cosx may be =1 or < -1

AML: Obtains two correct values for x
Al Obtains all three correct values in degrees (allow awrt 139 and 221) including 0. Ignore excess

answers outside - range (including 360 degrees) Lose this mark for excess answers in the range or
radian answers





image52.jpeg
Question

Number Scheme Marks
3 N T smod
@ sec2d+tan2 = L B1
_l+sin24
" Tcos24 M
M1
cos’ A—sin’ 4
_ (cosA+sin A)cos A+sin 4) i
(cos A+sin A)cos A—sinA)
cosd+sind R
T CosA—sind At
®)
) pp_l_ cosé+sing 1
® el anl = e mE 2
= 2cos6+2sinf = cosf—sinf
M1 Al
= 6 = awrt 2.820,5.961 aM1AL
“@

(© marks)
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M1

A correct identity for sec24= ‘“

Tt need not be in the proof and it could be implied by the sight of sec2.

1
cos® A—sin® 4
For sefting their expression as a single fraction. The denominator must be correct for their
fractions and at least two ferms on the nunErator.

This is usually scored for 1= 0824124 “’:s j;“‘ 24 o 1rsin2d — i'*

For gefting an expression in just sin A and cos A by using the double angle idenities
sin24=2sin Acos A and O0S2A= A-SITA, 2cos? 41 OF 1-2ua’ 4
Altematively for getting an expression in just s 4 and cos A by using the double angle
ideniies sin2.4=2sin Acos 4 and tan 2.4 = 222 _with g 4= 224

st

2sin.

In the main scheme it is for replacing 1by cos* 4+ sia® 4 and factorising both numerator and

PR
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Al1* Cancelling to produce given answer with no errors.
Allow a consistet use of another variable such as ¢, but mixing vp variables will lose the
Al

M1 For using part (a). cross multiplying. dividing by cosé to reach tan =k
Condone tan 28 = for this mark only

Al wne= 7‘;

M1 Scored for tmf—F leading to at least one value (with 1 dp accuracy) for 6 befween 0
and 2r. You may have to use a calculator to check. Allow answers in degrees for this mark:

Al 9= aws2820,5.961 with no exira soluions within the range. Condone 2.82 for 2.820.

You may condone different/ mixed variables in part (5)

There are some long winded methods. Eg. M1, dM1 applied as in main scheme

= (2c0560+2sin6) = (cos—sin6)’ = 4+45in20 =1-sin26
3

= sin20 isMI (forsin20=k) Al

arcsink

= 6= 2.820,5.961for dM1 (for6

) A1

. 3 .1
cosf+3sin6=0=(Vi0)cos(6—125)=0 Ml for. cm(e—a):o.a:mmn[iiorigj)A1

=6=2820,5961 dM1AL

cos8+3sinf=0=(10)sin(+032)=0 M1 AL

=6=28205961 dM1 Al

cosf=—3sinf = cos’ =9sin>f = sin’ Sfl—dsmﬂ ( M1AL

= 6=2820.5.961 dM1 Al

cosf=—3sinf = cos 6 =9 f.'cos:QZ%f.'cosQZ(i]J% M1 A1

= 6=2820.5961 dM1 Al
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Question

Question Scheme Marks
cosdtsind _cosdtsimd cosdtsimd
At cosd—simd  cosd-sind cosAtsimd
From cos® A+sin® 4+2sin Acos 4 P
RHS PR e
| @ontieaagi) M1
P i (g oy M1
=sec2d+tan24 Bl AL*
AlID Assume true sec24 + tan24 %
Both 1, sin24 _cosdtsind
sides cos2d cos2d  cosA—sind B1 (e
14sin24 _cosdtsind
lzondd_cosdromd M a
cos24  cosA—sind (et
14 2sindcosd _ cosd+sind
cos’ A—sin’ 4 cosd—sind Miasemses
cos 4
*(cos 4—sin 4 —cosd+sind
¢ 0= s dsina
1+ 2sin Acos A= cos’ 4+ 2sin Acos A-+sin’ 4=1+2sin dcos A True | Mlprasgry AL*
Al sec2d+un2d=—Lotun2d o) B1
1. 2un4
cos2d 1-tan 4
Very 1—tan® A+2tan Acos24 ML
g T ingesaciem) )
difficult cos2.4(1—tan’ ) (ugle o)
—tan’ 4+2tan A(cos’ A—sin” 4)
(cos® A—sin’® A)(1—tan’ 4)
24 o Asgiemdin
= st s smacon) M1
»,_ cos® A—sin® A4 sin dcos A(cos’ A—sin’ )
xcos® 4= SE ST ST SRRSER IO S50 )
Final two marks as in main scheme M1Al
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Question
Mo Scheme Marks
(a)) sin36 =sin(20+6)
=sin20cos 6 +cos 265sin &
=2sinfcos6.cos -+ (1—2sin’ 6)sin 6 M1 AT
=2sin6(1-sin’ 6) +sin6—2sin’ 6 m
=3sinf-4sin’0 * cso | Al @
(i) 8sin’ 6—6sin0+1=0
~2sin36+1=0 WA
M
MAL (5)
(b) Mm
WA
cso | Al “)
31
""" Altermatives 0 ®)
@  sinl5°=sin(45°~30°) =sin 45° cos 30° — cos 45°sin 30° Mt
143 11
1,68 1,1 M1 A1
N2 2 22
1‘/5—1~12:1(~‘6—~/z) * cso | A1 “
4 a4
@ Using cos26=1-2sin’ 6, cos30°=1-2sin’15°
2sin’15°=1-cos30°=
il M1 AL
1
—(6+2-2v12)= M1
16 4
Hence ulﬁﬂ:%(»’é—‘/z) * cso | A1 (4)





image57.wmf
sin5cos31tan

cos5sin31tan

qqq

qqq

++

º

+-


oleObject5.bin

image58.wmf
sin5cos3

cos5sin3

k

qq

qq

+

=

+


oleObject6.bin

image59.wmf
q


oleObject7.bin

image60.wmf
4

p


oleObject8.bin

image61.emf
N | —









 

=

1

2


oleObject9.bin

image62.wmf
(sec)(sec78)

cot2tan78

2

x

x

°

-°=


oleObject10.bin

image63.png
Question

Scheme

Marks

Notes

4 @

LHS =S,C,C, +5.7S,+C,C,*+5.5,C,

Ml

“Applics cos(x - ) formula and
expands the brackets

=5CGH(1-C) S+ C1-5) + 55,0, MT | Replaces cosix by 1 ~simer
and siniy by | - cos'x
respectively
s+ Cot CAS:Cy — CuSy) + Sy(S:Cy — CsSy) MI ‘Expands, rearranges and
factorises appropriately
=55 G (510 (5G - GS) MT | Factors outthe (5, + Co)
=(5, + Co) (I+ sin(x—)) = RHS AT | Applies sinx ) formula and
completes to RHS (no
conclusion needed this way)
(5) | (S+ fora direct approach)
All MI | Usc of both expansions (NB
)= 4 may be awarded for use of one
cos(x - y) = cosxcos y+sinxsiny and iy b avandd o e of
sin(x - y) =sinxcos y —cosxsiny e sile s pe main)
$.C.C,+5.5,+C,C7+5,5,C, Mi Full expansion both sides
.C.C, +5, LG, +S.8,C, . (may b seen scparaely)
=C.+8,+5.0,C,~C'S, +5.5,C,-C.5,"
825, +CC=C,+8,-C5,-C5, |MI Cancelling terms
=575, +C, (1=s))+s (1-¢) MI Use of relevant trig. idenfities;
Cl+s, AT | all correet, with concluding
T (54) | statement
Hence the result is true
(6]
Alt2 MI | Muliplying out both sides
sin xcos(x — y) + cos ycos(x - ) = May be done a5 separate
cosx+sin y-+cosxsinx — ) +sin ysin(x - y) o
< [sin xcos(x— y) —cosxsin( x— )] ™I Equntessides and) temps
- o reamange to useful form
+ [eos yeos(x—y) —sin ysin(x—y)] = MI | Collecting into uscable
cosx+siny eroupings
Then L = sin(x— (x— 1))+ cos(y + (x— Tsc ofsin( ) and
en L= sin(x—(x-)) (=) M1 oy rukichn
= sin(y)+cos(x) =R AL ‘All correctly shown and
(S+) | conclusion

Hence the identity is true





image64.png
()

Re-arranging and setting x = 50,y = 30

Use of (a)'s result

MI
Tse of double-angle formulac
MI AL
MI | Factorisation & cancelling
MI | Converting to tans
Given Answer all corrcetly
Al obtained

(6)
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e P D
S = R "
k+l k+1
‘Explain 1--ness of mapping k — 6 BI
egbygaphof y= —
its gradicnt > 0 always
k-1 Bl For convincing reasoning that
0<k-1<k+ls00<—<1 cach kgives 8 in the.
k+1 required interval
=0<und<1=0<0 <+
@
S2['S1: Award SI for a clear solution that @
EITHER
Scores 9+ in (a) and (b) with one part fully correct and
concise
OR

that scores 12+ in total and includes an S+ point but may be
Iaboured in places.

52: Award S2 for a clear and concise solution throughout that scores
at least 12 marks and includes an S+ point.

S+ opportunities:

for noting that we require ¢ + 5 2 0 (i.e.
and/or that 1=tan@ # 1 (i.e. k= 1) at **

for a direct proof or correct use of <> notation through proof in (a)
g %1 ork=0)at *

for completely clear handling of the trig. identities throughout
for any innovative ways used throughout the question.

Total 15 + 2 marks
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cos” x(sin 47 cos x+cos 47sin x) = fcos” x

cos® xsin(47+x) = Lcos’x

[cos™ x(25in(47+2)=1)=0] so cosr=0and x=90, 270
50 47 +x=30, 150, 350
x =103, 343

sin(47+2)

Ignore solutions out of range, extras in range deduct A1 each ypto A2

M1
M1
MiAL

M1

ALAL
m

Factor or cancel
coshx
Use of sin(4 + B)

Al forbots

M for any one for
47x

Deduct only from
Iast 2 A marks
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cos(2x+78)

LHS =
sin2x cos78
[cos(2x+78) =]
cos(2x +78)
2x+78=90-x
2x+7
2x+7
2x+78=810-x

4(sin 2xcos T8sec xsecT8)

[2sin xgosT MW]

cos(2x+78) = cos(90 - x)

M1

M1

M1

Al
M1

Al

A3

1

Cot and tan to sin
and cos

Use of cos(4 + B)

Use of sin2x and
some cancelling

Non-trig cqn inx
Allow 90 £x

Award Al for each
of these 3 solutions
found. Extras
inside the range -1
i allow upto 4
answers. If more
than 4 then deduct
1 for each in range
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