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Pure Year 2 exam questions (A Level maths)-AQA

NOTE:

Please be aware that in the Year 12 collections, you will find questions from the Year 13
papers. However, these questions are intentionally included because they align with Year 12
content and topics. That's the reason why you are missing some questions here, please have
a look at the Year 12 collection!

Happy studying!
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Ch 11 Parametric equations

June 2022 Question 1 Paper 1

1 A curve is defined by the parametric equations

x=cosfl and y=sin(

where 0 < 00 < 2n

Which of the options shown below is a Cartesian equation for this curve?

Circle your answer.
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[1 mark]
}E.-: tan 0 x2 492 =1 x2 —y2 =1 x2y2 =1
ANSWER
Q Marking instructions AO Marks Typical solution
1 Circles the correct answer 1.2 B1 x+y° =1

Question 1 Total
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June 2022 Question 6 Paper 3

6 A design for a surfboard is shown in Figure 1.

Figure 1

width

length
The curve of the top half of the surfboard can be modelled by the parametric
equations
x = —2¢?
y=09r—0.71?

for 0 < t < 9.5 as shown in Figure 2, where x and y are measured in centimetres.

Figure 2

Yi

o
6 (a) Find the length of the surfboard.
[2 marks]
. . . dy .
6 (b) (i) Find an expression for dd in terms of ¢.
x
[3 marks]

6 (b) (ii) Hence, show that the width of the surfboard is approximately one third of its length.
[4 marks]
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ANSWER
Q Marking instructions AO Marks Typical solution
6(a) Substitutes r = 9.5 into 34 M1

x=_20or 212 t=95=x=-2x95%=-1805
Length = 180.5 cm

Obtains 180.5 1.1b A1

Condone incorrect or missing

units

ISW

Subtotal 2
Q Marking instructions AO Marks Typical solution
6(b)(i) | Obtains 9 — 1.4t or —4t 1.1b B1 dv

OE d—’r=g—1.4f

Ignore labels
;]E =44

] 3.1 M1 4
Uses chain rule to obtain j% .
X

dy dy dt

Condone sign error b A AVl
de dr dx

Obtains a correct expression 1.1b A1 d_«"’ _ 9-1.4

Do not ISW dx ~4¢

Subtotal 3
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Q Marking instructions AO Marks Typical solution
6(b)(ii) £ hei dv hei dy 3.1a M1
uates their —or their — or -
q & it 9-14r
—4¢
their numerator of their ﬁto 0 { _8_ 6.43
dx 7
Pl by correct ¢ from correcl% ¥ =9x6.43—0.?x(6.43)2
g =289
. Width of surfboard = 58 cm
Obtains correct value for t ACF 1.1b A1
eg (= 6.4 0or — 180.5+ 3 =60.2 = 58
d 3
Must come from correct d—} Hence the width is approximately
v one third of the length
Substitutes their value for ¢ into 3.4 M1
the model for y and obtains a
value for y provided 0 <1< 9.5
Compares correct width and 3.2a R1
correct length and ior 3 with a
correct concluding statement
OE
CSO
Allow 180 for length
Subtotal 4

Video solution:

https://youtu.be/YwuaSzct-Gc?feature=shared

Aroncha Ruiz
Copyr‘iah-l- 2023 © Better your Maths



https://youtu.be/YwuaSzct-Gc?feature=shared

< B\z/ | /J>

November 2021 Question 14 Paper 1

14 The curve C is defined for ¢ = 0 by the parametric equations

x=t*+1t and _1-':4r2—13

C is shown in the diagram below.

VA
0 x
14 (a) Find the gradient of C at the point where it intersects the positive x-axis.
[5 marks]
14 (b) (i) The area A enclosed between C and the x-axis is given by
b
A :J vdx
0
Find the value of b.
[1 mark]
14 (b) (ii) Use the substitution y = 42 — 3 to show that
4
A= [ (412 + 713 — 2t%)dr
Jo
[3 marks]
14 (b) (iii) Find the value of 4.
[1 mark]
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ANSWER
Q Marking instructions AQ Mark | Typical solution
14(a) | Uses y =0 to obtain a non-zero 3.1a M1 y=0=4r -1 =0
value of ¢
t=00rd
; , . 1
Obtains & =83t b . dy 2
dr d_ =8-3t
t
ord—y =-16 dx
dt =241
dt
1.1b B1
Obtains dx =2r+1
dr dy 16
dx [=4d=—=-—
or —=9 de 9
dr
Uses their d—}— their g:(li 3.1a M1
dr dr dx
and their non-zero value of f to
find a numerical expression or
value for d
dx
1.1b A1
Obtains —% OE
Subtotal 5
Q Marking instructions AO Mark | Typical solution
14(b)(i) | Deduces b =20 (FT ¢ + ¢ for 2.2a B1F [b=20
their value of f)
Subtotal 1
Q Marking instructions AQ Mark | Typical solution
14(b)(ii ; ; = A M1
(b)(ii) Substitutes their (ﬁf—(zf-I-l)df 3.1a %:2{_‘_]:}‘&.:{2{_‘_]}&1{
Completes correct substitution 1.1b A1F [
for y and dx A_.” ydx
Condone incorrect or omission »
of limits. =| (47 =) (2e+1)de
Completes rigorous argument, 21 R1 Jo :
to show given result. et . .
t = 4 when x = 20 must be = 8 +4 =20 -1 dt
justified either here or in part N ”4
(b)) =\ 4’ +70 -2'de
Wi
Subtotal 3
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Q Marking instructions AQO Mark | Typical solution
14(b)(iii) | Evaluates 4 = 1856/15 1.1b B1 | 4= 1856
or AWRT 124 15
Subtotal 1
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November 2020 Question 8 Paper 2

8 The curve defined by the parametric equations
x=1(% and y=21 —V2<1<V2
is shown in Figure 1 below.

Figure 1

8 (a) Find a Cartesian equation of the curve in the form 12 = f (x)
[2 marks]
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The tangent to the curve at A is at an angle ) to a line through A parallel to the
x-axis.

8 (b) The point A lies on the curve where = a

The point B has coordinates (1, 0)

The line AB is at an angle ¢ to the x-axis.

VA

8 (b) (i) By considering the gradient of the curve, show that

1

tantl = p
[3 marks]
8 (b) (ii) Find tan ¢ in terms of a.
[2 marks]
8 (b) (iii) Show that tan20 = tan ¢
[3 marks]
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ANSWER
Q Marking instructions AO Mark | Typical solution
8(a) Eliminates t Jda M1 y ¥
Writes the Cartesian equation .1b Al |5=6L x=7T
in the required form V2 = 4y
Subtotal 2
8(b)(i) | pifferentiates both 2 = 2t, 3.1a M1 L 2t, Y _
di dt dt
L 2 with at least one correct
at dy_2_1
Or dr  2a a
Differentiates their y* = 4x to The gradient of a line is equal to
. dy the tangent of the angle between
obtain Y A the line and the horizontal hence
1
Or rearranges and differentiates tan@ = a
y= Z\E and obtains
dv 1
—_—= (‘1.1‘ :
dx
OE
Obtains correct % attr=a 1.1b Al
Explains that the gradient of a 2.4 E1
line is the tangent of the angle
between the line and the
horizontal
or
shows on right-angled triangle
on diagram and links to tanf
and
concludes tand = 1
a
Subtotal 3
8(b)(ii) | Uses formula for gradient of 1.1a M1 2a-0
straight line with points A and B tan g = N
Must have a’ -1 or 1-a® in 2a
denominator =— I
Obtains correct tan ¢ 1.1b A1 a@ -
OE
Subtotal 2

Aroncha Ruiz
Copyr‘iah-l- 2023 © Better your Maths

11



8(b)(iii) | States double angle formula for 1.2 B1 tan 20 = 2tan @
tan 260 |-tan’ @
. 1. . 1.1a M1 ]
Substitutes tan & = — into their PRV
a
= a
an2g= 200 (1)
lftan @ g
Simplifies and completes 2.1 R1
argument to show required _ 2a
result a’—1
= tan ¢
Subtotal 3
Question Total 10
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November 2020 Question 9 Paper 2

9 A cylinder is to be cut out of the circular face of a solid hemisphere.
The cylinder and the hemisphere have the same axis of symmetry.

The cylinder has height # and the hemisphere has a radius of R.

b
v

9 (a) Show that the volume, V', of the cylinder is given by

V =nR%h — nh®
[3 marks]

9 (b) Find the maximum volume of the cylinder in terms of R.

Fully justify your answer.
[7 marks]
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ANSWER
Q Marking instructions AO Marks Typical solution

9(a) Identifies and clearly defines 25 B1 Radius of cylinder = r
variable for radius of cylinder.
Can be shown on diagram or h+rl=R?
can be implied by use in 5
V = zrh V =mrh
Uses Pythagoras to connect 4, r 3.1a M1
and R
Eliminates the radius variable to 2.1 R1 V= ;I(Rz _};3);;
form an expression for the
volume of the cylinder in terms =aR*h-xh’
of s, completing argument to
show given result. Condone
undefined r

Subtotal 3

9(b) Differentiates the expressian for 3.1a M1 dr s 5
volume w.r.t. i with at least one dh =7R"=37h
term correct.

. dr 1.1b A1 dv

Obtains correct m For maximum volume T 0
Explains that their derivative 24 E1 RT3 =
w.r.t h equals zero for a X
maximum or stationary point W= R — :i
Equates volume derivative w.r.t. 1.1a M1 3 ﬁ

h to zero and correctly obtains a
value for & in terms of R
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Substitutes their A, in terms of R, 1.1a M1
from derivative w.r.t. 4 into

volume formula.

Obtains the correct max volume 3.2a A1
in the form kR’ — pR’ or better

Justifies correct volume in the 2.1 R1

form kR’ — pR’ or better form is

the maximum
eg:

* V=0when h=0or R and
V>0 in between.

+ Sketches shape of graph
passing through the
origin with (min on
negative side) and max
on positive side

217

e Obtains — =—671h<0
dh-

NB R1 can be awarded even if
E1 is not awarded.

Video solution:

https://youtu.be/xIm9g8Q Ccg
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Hence volume

P’=}rR2i—;r

N

_ Zv@er“
9

dZ F’
dh’

R
When h=—

V3

=-61h

d’v
dn’

&

< 0 Therefore maximum

15



https://youtu.be/xIm9q8Q_Ccg

June 2019 Question 15 Paper 1

15 (a) At time t hours after a high tide, the height, # metres, of the tide and the velocity,
v knots, of the tidal flow can be modelled using the parametric equations

2
2t
v=4 — (E — 2)
h=3-2Vi-3
High tides and low tides occur alternately when the velocity of the tidal flow is zero.

A high tide occurs at 2am.

15 (a) (i) Use the model to find the height of this high tide.

[1 mark]
15 (a) (ii) Find the time of the first low tide after 2am.
[3 marks]
15 (a) (iii) Find the height of this low tide.
[1 mark]
15 (b) Use the model to find the height of the tide when it is flowing with maximum velocity.
[3 marks]
15 (c) Comment on the validity of the model.
[2 marks]
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ANSWER
Q Marking Instructions AO Mark | Typical Solution
15
(a)(i) | Uses model with t=0 to find correct | AO3.4 B1 5.88metres
value of h
AWRT 5.9
15 Uses v=0 to set up quadratic AQO3.4 M1 0=4- (2_5 -2y
(a)(ii) | equation for t 3
Obtainst=6 AO11b | A1 t=6
Pl correct answer
8 am
Interprets their lowest positive AO3.2a | A1F
solution correctly
NMS can score 3
15 Obtains correct h for their positive t | A03.4 B1F | 0.12m
(a)(iii) | provided h < 5.88
Accept 0.12
If given to more decimal places
AWFW 0.1151t0 0.116
FT their t allow negative h
Identifies t=3 (for maximum AO3.1b B1 t=3
15(b) | velocity)
Substitutes their t into model for h 34 M1 | p,-3_233_3
Pl their answer
h = 3 metres
Finds correct height with units 3.2a Al
15(c) | Explains that the validity of the The model breaks down after one
model is limited by time. 3.5b B1 cycle of the tide.
Explains that the height continues 3.5a B1
:ﬁ dfgcrtease; afte;ls ?F"'r‘?'t.g’r after After 6 hours the model shows
€ Tirst cycle or first fow i e). the height continues to decrease.
Or explains there are no other
times when v=0
Total 10
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June 2018 Question 5 Paper 1

5 A curve is defined by the parametric equations
x=4x2"4+3

y=3x2-5

5 (a) Show that ?: _4§ « 21

X
[3 marks]
5 (b) Find the Cartesian equation of the curve in the form xy + ax + by = ¢, where a, b
and ¢ are integers.
[3 marks]
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ANSWER
Q Marking Instructions AO Marks | Typical Solution
5(a) | Differentiates 2'or 2™ to obtain AO1.1a M1
+A4In2x2"
d AO1.1b A1 )
Obtains & =(+41n2)2"and Y _(3m2)2
dt dt
d -
& (+BIn2)2 & (4m2)2
dt dt
dv AO2.1 R1 , !
Uses chain rule with correct — d_} = M
dt dv (—4In2)2"
dx
and a and completes rigorous a _ix 92
argument to obtain fully correct 4
printed answer
(b) | Rearranges to write 2 ‘interms of | AO3.1a M1 o y+35
x or 2'in terms of y 3
Or_ _ o L, x-3
Writes given expression in terms of 27 = 1
t
Eliminates ¢ AO11a | M1 =23 )(x=3
Or 3 4
Compares coefficients Pl by =5 12=xp+5x—3y—15
or h=-3 - '
- xy+5x-3y=27
Completes rigorous argument to AO02.1 R1 WXy
obtain correct values of @, b and ¢
and write the Cartesian equation
in the required form
ISW
ALT
x —m—h_]':[-1x2 '+1]|:.‘»<2'—S'+u[-1x2 ! +“|'|—|‘J|:.‘;><2'—S:|
=12-154+({4a-20)27 +(30+9)2" +3a-5b
a=5h==3
syt Sr—3p=-3+15+15
Total 6 )
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