/
Please write clearly in block capitals.

‘ B Candidate number DD j

\

\

\

|

Surmame ‘
|

Centre number

Forename(s)

Candidate signature

| declare this is my own work. J

AS
MATHEMATICS

Paper 1
Time allowed: 1 hour 30 minutes

Materials For Examiner's Use
« You must have the AQA Formulae for A-level Mathematics booklet.
« You should have a graphical or scientific calculator that meets the Question Mark

requirements of the specification. 1
Instructions 2
« Use black ink or black ball-point pen. Pencil should only be used for drawing. 3
« Fill in the boxes at the top of this page.
o Answer all questions. 4
« You must answer each question in the space provided for that question. 5

If you need extra space for your answer(s), use the lined pages at the end of

this book. Write the question number against your answer(s). 6
« Show all necessary working; otherwise marks for method may be lost. 7
« Do all rough work in this book. Cross through any work that you do not want

to be marked. 8

9

Information
o The marks for questions are shown in brackets. 10
o The maximum mark for this paper is 80. 11
Advice 12
« Unless stated otherwise, you may quote formulae, without proof, from the 13

booklet. 14
« You do not necessarily need to use all the space provided.

15
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Section A box

Answer all questions in the spaces provided.

1 Find the coefficient of the x term in the binomial expansion of (3 u)"

Circle your answer.

[1 mark]
12 27 54
|
2 Given that d—y 2l find ﬂ
‘ dx x dx?
u
Circle your answer.
[1 mark]
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; 1
3 The graph of the equation y = : is translated by the vector [3}
3 (a) Write down the equation of the transformed graph.
\ [1 mark]
= p——
1 - <3
3 (b) State the equations of the asymptotes of the transformed graph.
[2 marks]
i xX=D
| \J
i’
t
I 5
‘ :
|
| |
‘ Turn over for the next question
|
|
| |
| |
\

i |
‘ i
R s
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4

Do not write

4 ABCD is a trapezium where A is the point (1, —2), B is the point (7, 1) and C is the e
point (3, 4) O
DC is parallel to AB. D s A
AD is perpendicular to AB.
y7
4 (a) (i) Find the equation of the line CD. Bt
i [2 marks]
&
adi ent A = ~ 3 e
J e b *
F -\
PEVEEWHIES
2 p‘ = o9 4+ S
|
4 (a) (i) Show that point D has coordinates (-1, 2) |
[3 marks]
| Grocuent DA = 5 b =Ty
| ('h)
\ 5
| une AD:
|
ﬁ-'l : =9 (o -1)
& ¢ @ s -QFeP ws iy
J J

intewsechcn  berieen y - 2% _cind Zg ot S

~ ey s Hc % G *x = -3

qmoX 1o ysz-29c g=-92¢1) u-2
J | )
(=1, 2)

e
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4 (b) (i) Find the sum of the length of AB and the length of CD in simplified surd form.
[2 marks] \
= ‘
pe - Jb>+3 = Jap. = &6
cp = Jdr+22 - Tea = 145
AR e B0 = 58
' 4 (b) (ii) Hence, find the area of the trapezium ABCD.
[2 marks]

E
2 s e lengfh AD

AD - \122"41 = 2"%

T (s/5)(2JS)
s

i _ Turn over b

o



5 (a)

5 (b)

o

Sketch the curve

y=(x- (1)2(3 - X)

where 0 <a <3

indicating the coordinates of the points where the curve and the axes meet.

Va

[4 marks]

Hence, solve

(Llwu) X 9

(x—a)’(3-x)>0

giving your answer in set notation form.

p ol

[2 marks]

0. € 623

{ x:0<x<3, xc # a}
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23!210010“1'!;:‘
A curve has the equation y = ¢~ box
At point P on the curve the tangent is parallel to the line x+ 8y =5
Find the coordinates of P stating your answer in the form (Inp, g), where p and g are
rational.
[7 marks]
-2
o=
J
-2
9 radieny = -2¢e ,
’ \ 3
quadient o) 6+ Fn =S DS o i
. , J g
= -3
=90C 5 = 4
o P occuys unen -Je =
_Q_(x i
= * b
2°C i
g =16
Jep = 1L
(
. = s inlk
= s
-21\Nn -\N6 \
U = K = C —
\) \j e nlb
\
[
Ni) b
)
P s (In% i
e YRR RS T e ~ Turn over »
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7(a)

7 (b)

7 (c)

7 (e) (i)

I

Scientists observed a colony of seabirds over a period of 10 years starting in 2010.

They concluded that the number of birds in the colony, its population P, could be
modelled by a formula of the form

P = a(10")
where 1 is the time in years after 2010, and a and b are constants.

Explain what the value of a represents.
[1 mark]

QL represealS the naad popu lalion

Show that logqg P = bt +logyga

P =
‘OoanF
v
lOOL(\p =
J

[2 marks]
a C1ge)

logw (10" )

Y e
\00{\0. + \qu(\\()?
lodeQ + bt -

J

iU

The table below contains some data collected by the scientists.

2013 2015
t 3 S
P 10200 12800

4.0086 |4 ,|\0F2

Year

log10P

Complete the table, giving the logyq P value to 5 significant figures.
[1 mark]

Jun21/7356/1
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Do not wnite
7 (c) (i) Use the data to calculate the value of a and the value of b. -
[4 marks]
VSIng \ngP = bt + 1000 A
®_4.0036 "38b + logou
() 4.1032 = 285b+ Joged
v
©-0: 2b-0.098 b =:0.6443
g.00%bL = 3¢(0-0493) + 09,00
U
10060 = ?)8(}0—‘"
a = T256
7 (c) (iii) Use the model to estimate the population of the colony in 2024.
[2 marks]

t=)4 oa=%25L b=0.0493

aq(o‘ouC\Z))

P - =225t (10
= B58995

Question 7 continues on the next page

Turn over p

Jun21/7356/1
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7 (d) (i) State an assumption that must be made in using the model to estimate the population
of the colony in 2024.

[1 mark]
The varuo of constant b dees not change
alip 2020

7 (d) (i) Hence comment, with a reason, on the reliability of your estimate made in part (c)(iii). |
[1 mark]

et \/m& reuapro heCcoise iR omﬁ based an

dara Mm & yeas

i

Jun21/7356/1

Do not write
outside the
box



12
) Do nat write

outside the
8 (a) (i) Show that the equation L
3sinftanf = 5cos ) — 2
is equivalent to the equation

(4cosf —3)(2cosl +1)=0
[3 marks]

1)%!1\9 [aNe =sin® 331N _= 5o’ —2
@SOS Os®

’ 2an*© * cosTO - 200SE

‘i usSinag _Sin:e+rcoste = 4
RC 1-c0520) = 5005t - 2c0sO

2 - 200520 = S008*0 - 200S0
ZceSZTO© -~ 2008 -3 =0

| ( 4cos© - 3)(2¢005@ +1) =0

8 (a) (ii) Solve the equation T
3sinftanf = 5cos 0 — 2 ;

l for —180° < f) < 180° ;
* [2 marks] |

Gcos® = A 2c0s0 = -4 |
| © = t4l.4" ©:*190° |

|

i

Jun21/7356/1




8 (b)

13

Hence, deduce all the solutions of the equation
o A 1 1
3$m(§0) tan<§0> = 5005(50) -2
for —180° < 0 < 180°, giving your answers to the nearest degree.
B [2 marks]
= L i o
70 = ~ 4.4 gnd 120
+ o
G = - 85
Turn over for the next question “
i
\
l
|
|
i
|
|
et = g - o Turn over »
Jun21/7356/1
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9 A curve has equation

a c
,\'z—,—_+hrzt—3 forx>0
VX X

where a, b and ¢ are positive constants.

The curve has a single turning point.

Use the second derivative of y to determine the nature of this turning point.

You do not need to find the coordinates of the turning point.

Fully justify your answer.
[7 marks]
e 2 -3
U=  Qx + hr” & (X
J
i -3/2 -y
diy = “H@m e ket - S0
aoc
~S/a -5
By« 2 px " adh 4 19w
B 1
doac?
A, b,c are all postwe
SO each rerm vl be posSUUlo
2 ‘,
, d*u > 0 oa LUrning oint 1S a4 MinumMen
3" >

i
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Section B

Answer all questions in the spaces provided.

Two forces [ 32} N and [

Find the resultant force.

Circle your answer.
[—21 N
10

Jackie says:

5] N act on a particle.

[1 mark]

“A person’s weight on Earth is directly proportional to their mass.”

Tom says:

“A person’s weight on Earth is different to their weight on the moon."

Only one of the statements below is correct.
|dentify the correct statement.

Tick (v/) one box.

Jackie and Tom are both wrong.

Jackie is right but Tom is wrong.

Jackie is wrong but Tom is right.

Jackie and Tom are both right.

[1 mark]

Jun21/7356/1
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12 A particle P lies at rest on a smooth horizontal table. box

A constant resultant force, F newtons, is then applied to P.

8
As a result P moves in a straight line with constant acceleration [6] ms—?

12 (a) Show that the magnitude of the acceleration of P is 10ms—2

[1 mark]
o B L2 - 10 |
12 (b) Find the speed of P after 3 seconds.
[1 mark]
| ulro Q': “O t :5
| vz B 3 3(io) . 3oms™ |
l 12 (c) Given that F = [125} N, find the mass of P.
| ' r——— [2 marks]
B4l.6% = % |
| . 9% +1.8 2:5
2.8 = m x 10 1
m= O » 2Dk
Turn over for the next question
- ) S “Turn over b

i
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| 13 (a)

|

R e e B
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A car, initially at rest, is driven along a straight horizontal road. bax

The graph below is a simple model of how the car’s velocity, v metres per second,
changes with respect to time, t seconds.

't

1D fromrs

Find the displacement of the car when ¢ = 45
[3 marks]

=t "
ArecL abole aqas: 2 (10 +32) X VD
2 252

T T—h - T

C/JQP(Q(‘QIT]POT = 989 -5 = 900 m

Jun21/7356/1




13 (b)

19

19

Shona says:

“This model is too simple. It is unrealistic to assume that the car will instantaneously

change its acceleration.”

On the axes below sketch a graph, for the first 10 seconds of the journey, which

would represent a more realistic model.

Vﬂ;
12

10

[2 marks]

Turn over »

Jun21/7366/1

Do not wnite
outside the
box



20 -

. Do not write
outside the ‘

14 A particle, P, is moving along a straight line such that its acceleration ams~2, at any box 1
time, 1 seconds, may be modelled by

a=3+0.2t
When ¢ = 2, the velocity of P is kms™"

14 (a) Show that the initial velocity of P is given by the expression (k —6.4) ms~’
[4 marks]

Y = ?adt
v

YV 2z #0.31* G

when t=2, V=K
- x
k= & #+ 2 4¢

E= E-6:%F

| 5 2L 4 D16 v B » b=

when =0,V =C, ik aka (ral veiou,ty

.S(t-b-cﬂmq‘\ |

i

Jun21/7356/1
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. Il — - not write
14 (b) The initial velocity of P is one fifth of the velocity when ¢ = 2 [:'“E:. =
Find the value of k. |
[2 marks]
A iuhal = 0.2 =EB—6&=-9 |
=

Turn over for the next question

Turn over »
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15 In this question, use g =10ms 2

A box, B, of mass 4kg lies at rest on a fixed rough horizontal shelf.
One end of a light string is connected to B.
The string passes over a smooth peg, attached to the end of the shelf.

The other end of the string is connected to particle, P, of mass 1kg, which hangs
freely below the shelf as shown in the diagram below.

Wall

B
&
P
2_‘:]—« 4kg => 7
Shelf T

P (19
| A—
(O MS

B is initially held at rest with the string taut.
B is then released.
B and P both move with constant acceleration a ms 2

As B moves across the shelf it experiences a total resistance force of 5N

15 (a) State one type of force that would be included in the total resistance force.
[1 mark]

Pnchon

I

Jun21/7356/1



15 (b)

23

Do not write
Show that a = 1 T
[4 marks]
- ma
P 1g= 1 * | ¥ o
10= T =0
2 - T-9 = & a6
T-65 = G0
5= 5 o= 3
When B has moved forward exactly 20 cm the string breaks.
Find how much further B travels before coming to rest.
vie o ouz ~ 20s [4 marks]

Y% = D+ 2e)0:2) = O+ |

F = mo -5 = 4o o= -1s26

B2 » & itk 0D0=1.96) 5
Q= Oo\lﬁm
e =08.9m %o 1% R |

=
273

Turn over »
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15 (d) State one assumption you have made when finding your solutions in parts (b) or (c). |
[1 mark]

ne String reman panalel 4o mo totble |

END OF QUESTIONS

AN
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