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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 AS and A Level Mathematics: Pure Mathematics Year 1/AS’ 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)
e Bronze Questions
e Bronze Mark Scheme

e Silver Questions
e Silver Mark Scheme
e Gold Questions
e Gold Mark Scheme

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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https://qualifications.pearson.com/en/qualifications/edexcel-a-levels/advanced-extension-award-mathematics-2018.html
https://www.mathsemporium.com/category/advanced-extension-award-mathematics/

Bronze Questions oz
Calculators may not be used g

The total mark for this section is 25

Q1

Find the exact value of tan 30° % sin 60°
Give your answer in its simplest form.

(Total for Question 1 is 2 marks)

Q2
(a) Write down the exact value of tan 45°
1)
Here is a right-angled triangle.
60°
xcm
4cm
-
cos 60°=0.5
(b) Work out the value of x.
(2)

(Total for Question 2 is 3 marks)




Q3

In the triangle ABC, AB = 1lm, AC =/3m, angle ABC = 60° and angle BCA= x°
Find the two possible values for x.
(Total for Question 3 is 4 marks)

Q4
Here is the graph of y=sinx® for —180<x < 180

Y4

“ W

—180 -90 ) 90 180

On the grid, sketch the graph of y =sinx° -2 for —180 <x < 180

(Total for Question 4 is 2 marks)




Qs

2xcm

4 3xcm B

Figure 1

Figure 1 shows a sketch of a triangle ABC with 4B = 3x cm, AC = 2x cm and
angle CAB = 60°

Given that the area of triangle ABC is 18\5 cm?
(a) Show thatx = 23
3)

(b) Hence find the exact length of BC, giving your answer as a simplified surd.

(&)

(Total for Question 5 is 6 marks)

Q6

In triangle RPQ,

RP=+/3 cm
PO=1cm
Angle PRQ = 30°

(a) Assuming that angle POR is an acute angle,
calculate the area of triangle RPQ.
Give your answer in exact form.

(C))

(b) If you did not know that angle POR is an acute angle, what effect would this have on
your calculation of the area of triangle RPQ?

Oy

(Total for Question 6 is S marks)
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Q7

The diagram shows an acute-angled triangle ABC.
A

B a

Prove that area of triangle ABC = %ab sinC

(Total for Question 7 is 3 marks)




Bronze Mark Scheme

Q1.
1 MI for ] J'=1-jlii.'lnl:—"'lr-:_i-tlil'_-j—l.'nrl; E}#‘E
2 B 278 2 272
OR an3) = L,—u-r or =i =
V3
Al for : or 0.5
3 }
Q2.
(=) [ Bl Chiy
(&) 8 M BN PrOCews, e coaitdl) = : or (.5 = E ou ar sE 30 z ﬁlﬁnimknrﬁ'i?;m;&m“"
sinda e sin%a i conl 4] B immuiliciend
Al cair 3
Q3.
?qu:stmn [ o Marks
SN XY x aln ia Mi
1 i3
1 ad° |
(sinx)= x'_mn ( =% J Al
43 -
dMl Al
x=awrt 30and 150 (4)
[4]
Q4.
18 Graph drawn c2 for graph translated by =2 in the y direction

(Cl1 for a graph translated in the y direction

OR for a correct graph through four of the five key points)

Key points: (~180, -2), (<90, -3), (0, -2),
(90, ~1), (180, -2)




Qs.

Question Scheme Marks | AOs
@) Uses 18J§=%x2x><3xxsin60° M1 1.1a
; . . 3 2=k
Sight of sin60°= =% and proceedsto * =% oe Ml 1.1b
x=12=23* Al* 2.1
3)
(b) Uses BC? =(6J§)‘ +(4\(§)‘ —2%6-3 ><4\/§ xcos 60° M1 1.1b
BC* =84 Al 1.1b
BC =221 (cm) Al 1.1b
3)
(6 marks)




Notes

()
M1: Attempts to use the formula 4 = %ab sinC'.

If the candidate writes 183 = % x5xxs1n60° without sight of a previous correct line then
this would be MO

V3

M1: Sight of sin60° = —-or awrt 0.866 and proceeds to * =k oe such as X =q

This may be awarded from the correct formula or 4 =absinC
Al1*: Lookfor ¥’ =12=x =23, ¥ =4x3=x=23or x=\/13=2\/§
This is a given answer and all aspects must be correct including one of the above
intermediate lines. It cannot be scored by using decimal equivalents to JB

Alternative using the given answer of x= 23

M1: Attempts to use the formula 4= % % 47f3 % 6:/3 5in 60° oe

M1: Sight of sin 60° = ?and proceeds to A= 1843

A1*: Concludes that x= 2\/5
(b)

M1: Attempts the cosine rule with the sides in the correct position.
This can be scored from BC* = (3):)2 +(2x )2 —2x3xx2xxcos60°as long as there is some
attempt to substitute x in later. Condone slips on the squaring
Al: BC? =384 Accept BC? =7x12, BC=+f34 or BC =221
If they replace the surds with decimals they can score the Al for BC* = awrt 84.0
Al: BC =221
Condone other variables, say x= 2421, but it cannot be scored via decimals.




Q6.

®)

Pl

P1
Al

Cl

process to find of Q eg. Q=sin‘1[$;nf’ x Ji]

process to find area of tnangle PRQO.
V3
3

angle PRQ 1s obtuse so need to find area of two
tnangles.

Q7.

Shown

M1

M1

C1

for use of sine to find height. e.g. sinC= %

for use of expression for the height of the triangle.

e.g. area =% x base x height = —;-absinC

for complete proof




X

Calculators may not be used

Silver Questions g

The total mark for this section is 29

Q1

In the triangle 4BC, AB = 5v/6 cm, AC = 4 cm, angle ABC = 45° and angle BCA= x°

Find the two possible values for x, giving your answers in exact form.

(Total for Question 1 is 4 marks)

Q2

/ Not to scale

PPN,

Figure 1

Figure 1 shows the design for a structure used to support a roof.
The structure consists of four steel beams, 4B, BD, BC and AD.
Given AB =+2m, BC = BD = 1m and angle BAC = 30°
Find, the size of angle ACB.
(Total for Question 2 is 3 marks)




Q3

4 cm

6 cm
Figure 1
Figure 1 shows the triangle ABC, with AB=6 cm, BC=4 cm and C4 =5 cm.

(a) Show thatcos 4 = % .

(&)

(b) Hence, or otherwise, find the exact value of sin 4.

2

(Total for Question 3 is S marks)




Q4

YA

Ple. d)

Figure 3
Figure 3 shows part of the curve with equation y = 3 cos x°.

The point P(c, d) is a minimum point on the curve with ¢ being the smallest negative value of
x at which
a minimum occurs.

(a) State the value of ¢ and the value of d.

1)
(b) State the coordinates of the point to which P is mapped by the transformation which
transforms the curve with equation y = 3 cos x° to the curve with equation
. x°
1) y=3cos| —
(i) y ( 2 J
(i) y =3 cos (x — 36)°
(2)

(Total for Question 4 is 3 marks)




Qs

n

The diagram shows three right-angled triangles.

Prove that y = %n

30°

30°

(Total for Question 5 is 4 marks)




Q6

Not to scale

1| ]r] 1 M

Figure 1

A triangular lawn is modelled by the triangle ABC, shown in Figure 1. The length 4B is to be
30 m long.

Given that angle BAC = 75° and angle ABC = 60°,

(a) Calculate the length AC )
Given that BC=15+15v3

(b) Calculate the area of the lawn in exact form.

2

(c) Why is your answer unlikely to be accurate to the nearest square metre?

0y

(Total for Question 6 is 5 marks)




Q7

The diagram shows the positions of three towns, Acton (4), Barston (B) and Chorlton (C).

Barston is 3 km from Acton on a bearing of 020°

Chorlton is %km from Barston on a bearing of 170°

Find the bearing of Chorlton from Acton.
Y ou must show all your working.

(Total for Question 7 is S marks)




Silver Mark Scheme

Ql.
?;::‘:: Scheme Marks
siny = $in4s M1
5v6 4
(Si'ﬂI) - Avh H:ind-.'! Al
a1 Al
X =060 and 120 (4)
[4]
Q2.
Question Scheme Marks | AOs
States 389 smlSO‘ Ml | Lib
Finds & = awrt 45° or awrt 135° Al 1.1b
=awrt 135° Al 1.1b
3)




Q3.

Question Scheme Marks
number
(@) 4 =57 +6" —(2x5x6cos 8) M1
cos 8 = M Al
2x5%x6
- 45 3 .
=—|== Alcso 3
2 ( 3-\'2
(b) sn“ A4 +l = , =3 (or equiv. Pythag. method) M1
\T/
14 \ 7
[ sin® 4= % ' sin A =%‘\l7 or equivalent exact form. e.g. \’116 . ~0.4375 | Al 2
)

{a) M: Is also scored for 5° =47 +6° — (2x4x6cos 9)
or 6* =52 +4* —(2x5x4cos8)
5 +4' -6
2x4x6 2x35%x4
1" A: Rearranged correctly and numerically correct (possibly unsimplified).
i the form cos& = ... or 60cos @ =45 (or equav. 1n the form pcosf =g).

or cosf=

Alternative (verification):

42 58 467 —lszxsxﬂ
J
Evaluate correctly, at leastto 16 =25+ 36—45 [Al]
Conclusion (perhaps as sumple as a tick). [Alcso]
(Just achieving 16 = 16 1s insufficient without at least a tick).

[(MI]

(b) M: Using a correct method to find an equation in sin” A or sin.4 which
would give an exact value.
Correct answer without working (or with unclear working or decimals):
Still scores both marks.




Q4.

Question Scheme Marks | AOs
(@) (-180°,-3) Bl 1.1b
(1)
(b) (1) (=720°,-3) Blft 2.2a
(1) (—144°,-3) Bift | 22a
(2)
(3 marks)
(a)

Bl: Deduces that P(—180°-3) or c=-180"").d =-3

®

B1ft: Deduces that P'(—720° —3) Follow through on their (c.d ) — (4c.d) where d 1s negative

(®)a)

B1ft: Deduces that P'(—144°,—3) Follow through on their (c¢.d)—(c+36°.d) whered is
negative

Q5.

Proof

B1

M1

Al

Al

for using any correct trig value for 30", e.g.

sin 30 =0.5, cos 30 = gortanBO =

for hypotenuse of small triangle = 2y
or hypotenuse of large triangle = 2n

for method to find the hypotenuse of middle triangle,

eg O =7 (={fin)

for a correct equation linking y and » and correct
working leading to the given result

1
V3




Q6.

Question Scheme Aarks | AOs
(a) Finds thard angle of tnangle
and uses or states
x _ 30 M1 2.1
smB0° =4S
305n 60°
(b 1 :
Area= = 30 = (15 | 15+3) = sin6i0 hit 2:1a
= s Alft | 11b
- 675+ 225V w -
{ic) Plausible reason e g Because the angles and the side length are
not given to four sigmficant figures Bl 1b
Or e g The lown may not be flat
(1)
(5 marks)




Q7.

80

TP

P1

P1

Pl

Al

forusing besrngs to deterune ABC 30°

for using the cosine rule to find AC
eg (AC%=) 32+ (02 - 2x 3% 2 cos (30)
AC=:
(dep P1) for using the sine rule to find angle BAC
sin (30) _ sin (BAC)
2 aa

2 2

for rearranging

0T 52 Bf'"sin (BAC)

2

for angle BAC= 60
for angle 0B

1 written

on the diagram,

Accept correct
substitution into
RHS of equation
Accept AC mnthe
range 9.41 10 9.42

Accept any
equivalent form
with values
substituted

If the correct
answer 1s given
without supportive
evidence award 0
marks,

Condone missing
“0" at the front.

If an answer
within the range is
seen in working
and rounded
incorrectly award
full marks.




Gold Questions =
Calculators may not be used g

The total mark for this section is 29

Q1

Figure 1

\\
\\

4m /i n

Figure 1 shows 3 yachts 4, B and C which are assumed to be in the same horizontal plane.
Yacht B is 4 m due north of yacht 4 and yacht C is 5 m from A. The bearing of C from 4 is
060°.

Calculate the distance between yacht B and yacht C, in exact form.

(Total for Question 1 is 3 marks)

Q2

In a triangle ABC, side AB has length 10 cm, side AC has length 5 cm, and angle BAC = 6
where 6 is measured in degrees. The area of triangle ABC is 15cm?

(a) Find the two possible values of cos 8
“)
Given that BC is the longest side of the triangle,
(b) find the exact length of BC.
2
(Total for Question 2 is 6 marks)
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Q3

The diagram shows & ABC with AC=8x -3, BC=4x -1, ZABC = 120° and £ ACB = 15°.

A

B 4xr -1 C
(a) Show that the exact value of x is 2 +:6 .
(7
(b) Find the area of /A ABC, giving your answer in exact form
(3)

(Total for Question 3 is 10 marks)

Q4

A buoy is a device which floats on the surface of the sea and moves up and down as waves
pass.

For a certain buoy, its height, above its position in still water, y in metres, is modelled by a

sine function of the form y = 5 sin 180s°, where ¢ is the time in seconds.

(a) Sketch a graph showing the height of the buoy above its still water level for 0 < # < 10
showing the coordinates of points of intersection with the 7-axis.

&)

(b) Write down the number of times the buoy is 0.4 m above its still water position during
the first 10 seconds.

1)

(¢) Give one reason why this model might not be realistic.

1)

(Total for Question 4 is 5 marks)

@ Pearson



QS The diagram shows a hexagon ABCDEF.

B
|
|
|
|
|
|
y | C
|
Pt /N TO
F D

ABEF and CBED are congruent parallelograms where AB = BC =x cm.
P is the point on AF and Q is the point on CD such that BP = BQ = 10 cm.

Given that angle ABC = 30°,

2-V3)

rove that cos PBO=1-
P 0 200

(Total for Question 5 is 5 marks)




Gold Mark Scheme

Q1.
Gussiion Scheme Marks
Humber
Figure 1
C
M ~7
1 o
.-"'--,-’ -"llll
st”
!
i
/
/
4m ;’r sm
50 _.-’rf
A
BC2=42+52-2x4 x5 cos 60°
BC - 4“1 1Al
Al LEY]
I




Q2.

Question Scheme Marks | AOs
B | g 15=717-XSXI0xsin0 M1 1.1b
. 3
Sm9=§ oe Al 1.1b
Uses cos- @=1—sin’ @ M1 2.1
cosf = i% Al 1.1b
4)
(b) Uses BC? =10-’+52—2x10x5x"-§" M1 3.1a
BC =4J205 Al 1.1b
2)
(6 marks)
Notes
(a)

1 . : 3
M1: Uses the formula Area = 7ab sin C' 1n an attempt to find the value of siné@ or &

: 3 . P .
Al: smf= 5 °e This may be implied by & = awrt 36.9° or awrt 0.644 (radians)

M1: Uses their value of sin & to find two values of cos& This may be scored via the formula

cos® @=1—sin’ Gor by a triangle method. Also allow the use of a graphical calculator or
candidates may just write down the two values. The values must be symmetrical +k

B 2
Al: cosf= ig or + 0.8 Condone these values appearing from +0.79._..

(b)

M1: Uses a suitable method of finding the longest side. For example chooses the negative value
(or the obtuse angle) and proceeds to find BC using the cosine rule. Alternatively works out BC
using both values and chooses the larger value. If stated the cosine rule should be correct (with a
muinus sign). Note 1f the sign 1s +ve and the acute angle 1s chosen the correct value will be seen. It
1s however M0 A0

Al: BC=4/205




Q3.

~—— 4 =45° seen or implied in later working. Bl
3a
. ) . ° “l
Makes an attempt to use the sine rule, for example, writing sinl20 = % ’
8x-3 d4x-1
States or implies that sp120° = _{i and gip4s° = £ al
NOTE: Award ft marks for correct work following incorrect values for sin 120° and sin 45°
Makes an attempt to solve the equation for x. Mift
Possible steps could include:
Vi_ N2 61 3
16x-6 8x-2 16x-6 4x-1 16x-6 8x-2
(8v3)x - 243 =(16v2)x- 642 or (4/6)x~ /6 =16x-6 or 24x-6=(16J/6)x-66
642 - 243 = x(16v2 - 843 or (46)x— /6 =16x—6 or 12x-3=(86)x-36
x=6‘ﬁ'2‘/§ or x= 6-6 or x= 36 -3 o.e. Al
16:/2 —8:/3 16—4\_/6 Qs—lz
Makes an attempt to rationalise the denominator by multiplying top and bottom by the conjugate. Mift
Possible steps could include:
. (3v2-43) (8v2+443) . 48+126 -86 -12 . 36+446
X = X X= X=
(3J§_4J§) (3J§+4J§) 128-48 80
L
States the fully correct simplifed version for x. x= 9;;/6— * Al
NOTE: Award ft marks for correct work following incorrect values for sin 120° and sin 45° (7 marks)
—?’b—ISlates or implies that the formula for the area of a triangle is %absiu C or %ac sin B or %bc sin 4 M
M1
.1_[4(9*‘/6]—l][8[9+‘lg]—3J(sinlS )
2 20 20
1 g
or — (sinl5 ).
Finds the correct area is %0-(24+11J§)(J3—J5). Al
(3 marks)
Total
10 marks



N AANAWANA
Correct shape of sine curve through (0, 0). Bl
Sine curve has max value of 1; and min value of -% P
Sine curve has a period of 2 (can be implied by 5 complete cycles) and passes through (1,0), BI
(2,0),..., (10,0).
(3 marks)
4b | Student states that the buoy will be 0.4 m above the still water level 10 times. B1
‘ (1 mark)
4CJ Sensible and correct reason. For example: B1
— T A buoy would not move up and down at exactly the same rate during each oscillation.
The period of oscillation is likely to change each oscillation.
The maximum (or minimum) height is likely to change with time.
Waves in the sea are not uniform.
Award the mark for a different explanation that is mathematically correct. For example, stating that (1 mark)
the buoy would not move exactly vertically each time.
total
S marks

Qs.
=
Prook Bl (indep) for stating cos M) = 3;3'
Ml fiar P{_}‘ = | + |0F == I : 1 = o PR or A=y e = 2wy x o = oo 30 (=0(2=41) ) oe
M1 for  cos PR % {mphies preveous M1)
vk PR Y= L0 = 4 =D AN
-.uy:“ll:_:l. : . " for cos PEO 10° 10" ={x +x w0 i w coa M)
W 4107 =22 =3) : 2=10=10
200
_-Fe-J)
20y
Al conchasion of proof with all working seen







