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Wednesday 13 May 2020 Morning Time allowed: 1 hour 30 minutes

Materials For Examingr's Use |
« You must have the AQA Formulae for A-level Mathematics booklet, — I
» You should have a graphical or scientific calculator that meets the Ooesfon | Mak |
requirements of the specification, i
Instructions Z
» Use black ink or black ball-point pen. Pencl should only be used for drawing. 3
» Fill in the boxes at the top of this page. 3
= Answer all questions.
» You must answer each question in the space provided for that question. )
If you need exira space for your answer(s), use the Ened pages at the end of [
this book. Write the guestion number against your answer(s). e
s 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 ] '
1o be marked. 3
Information 10
» The marks for questions are shown in brackets. 1
» The maximum mark for this paper 15 B0 12
Advice 13
. H;Lﬂs staled otherwise, you may quote formulae, without proof, from the 4 |
klet, —
+ ou do not necessarily need to use all the space provided. 15
16
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Answer all guestions In the spaces provided.

i Al the point (1. 0) on the curve p = Inx, which statement balow Is corract?
Tick () one bos.
[1 mark]
The gradient is regative and decreasing
|
| The aradient i negative and incraasing ,
|
VR d
The gradient is positive and decreasing 11
1
The gradient s positive and increasing
[
2 Given that f(x) = 10 when x = 4, which statement below must be comect?
[ Tick "',r} one box.
[ [1 mark]
Fl:?Ii =H5whenx=4
P
f{2x) =10 whenx=2 L] |

f{2x) = 10 when x = 8

fizx) =20 when xr =4 I

0
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k] M@ has o sobe the equalion

2 - 2sin? 1) = cosfl
whem - 180" < 0 < 180"

Jia's working 15 a8 follows,

2 - 2{1 - cos® (1) = cos{l
2242008 ) = cosd
2cos’ (| = cosi)
2cosll =1
cosfl = 0.5
i = 60

Jia's teacher tells her that her solution is incomplete.

d{a)  Explain the two errors that Jia has made.
[2 marks]
Tio. Should nor hove  cancalid by o8

gesb = 6-5.

: I

Jiee hosnle  inedsodd o Seceml  Selabhen o ‘
|

I

|

3 ib) Write down all the values of & that satisfy the aguation

2 - Zaint = cosfl |

where —180° < @ < 180°
A - - [2 marks]
3 q':;lll_{ﬂu 7 E-D - qD

i

| &

. _ _F——————
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o3
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4

L] In the binomial expansion of (/3 + ,/2)" there are two Irrational tarms r':“---":: 2
Find the difference betweean these two lerms,
Y i . i [3 marks]
U’L J:'zj =(83)"+ w\B)'R + 6 WESR) & WB(d)?

v ()

= 9+ Lwidl3dz + 3 4+ b wdin 12

rfadioned e2mms © 1200 ond 88l

1Je - 306 = &Jg

o

JuniOTasE
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5 Differentiate from first principles e e
y=dx? iy
dy 11w, 1\'L_‘|’.+"‘I'|"+ [:1+In'§| o [4 marka]
dx = h=o -
—_ W T ats B tunt el -yl *1;}
= n-20 | —
§ v | Bl 4w o n
= nr0 | ; nt \
i * 7
- ll:b L"E'L""'l'l""'"'l'J -
= ERai4

-Tumﬁir'a-ri
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i Aok me
| 8(a)  Itis given that i
I fiy=x-x? 456

Use the factor theorem to show that (v — 2) |s a factor of f{x),

(2 marks]
W L'i_-:l'..! 6 On HORM v w=1 wui b Soelasbraw |

[ o LR

fia) = 22 - b =0

e Fo=1T 5 L Jolaudion ) ||_"j_—.1'_~'b

& (b) Find the quadratic factor of {(x).
[1 mark]

p gl U S 1

B (c) Hence, show that there is only one real soluton ta f{x) =0

ik A*4+x +3 =0

S thaesrd W ooord o el opessbbk Solockuevig I
|

io I'L?lyE?FM hn'ﬂ Lo e I T I f

— —
0 &

U TIa6]



6 (d)

Fimd the exact value of x that solves

e Y=e”

Flaun, E-jh-qglt*ti'h;‘ dl_.ji-‘__:j_h___{}

SOlamon L oo o= 1

Turn ower for the next question

EAD

Turn aver »
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| 3 rad e

|
| T Curve C has equalion y = x? o

C is translaled by vecior [;I 1o give curve Cy

Line L has eguation j = &
L is stretched by scale factor 2 paraliel o the x-axis 1o give kne L,

Find the exact distance betwaen the two intersection points of Cy and L, _
5 [6 marks]
Gy s g = La-3)

L_l .I' :j: Ji-“‘

i

hek Ta=(z-3)"

= Tx ma el

=% ::L"-—ij,g_':b +r% =0

A= L or %D
§ = | o225

Piscouncr  bobeasan f-ﬂtnrﬁ?\ﬂ;‘ltfa-l'}‘ﬂhl-li-l'f

= 55

4 .
_.-"'""'
e
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- o 0 =l e
8(a)  Find the equation of the tangent to the curve y = e* at the point (4, e*). T
[3 marks)
da e
_I_;- = e
ak (0,g¥Y) gradunt = Let®
E_-"E""n'ht"" (4] ‘:1._||_!-5'¢'||! | :-j - t_““' _ “-E“l L K - -U-.L!

=] Y4 = H’*lﬂl't— L I'_'h_l:..'.‘l. .::,L""

=1 4 :t,“"'"Lu,.u—Lwn-ﬁ'na

B (b} Find the vaiue of a for which this tangant passas through the origan.
[2 marks]

ik X =Y =0

Tongune s 0 = &% (ko) ~kaxt)

A O

= — L

=y et swal =90
=] = Uy

Jun2a/F356)1
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1

Hence, find e sel of values af mi for which the aguation

o* = mix

has no meal solufions,

lﬂmm].i
¢’ >0 ,5% w™m»0
o A = "'r‘-'r , Lontoc E_.nh:'ﬂ' ':.I""il":'-].l
Gradant fewm (00) o Ly e} w= f; At

& mMmaLe

|ﬂlll o - Turn over
11
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9 The diagram below shows a clrcle and four Iriangles.

"

M
AB is g diameter of the circde. C i% a point on the circumference of the circle,
Triangles ABK, BCL and CAM are equilateral.

Prove that the area of tdangle ABK is equal to the sum of the areas of triangle BCL

and triangle CAM.
[5 marks]

L /{CB = 30" Lmngm W G Sumi —curcle )

o AR = AC '+ CB™ ';.w‘v"*"'j Pjﬂ"-*-a-ufi-.&‘ mv:*nm']
Arco. o ABK = ¥ RB  ambO (Equiterral mangic)

Bree o8 RGL '.'-'-%{F‘-‘EI—HGL]}Eﬁ Lo
Prea o1 8 GAHM = 5 BC S0 GO
| - L
Bl CAM = [\_fF"Et'i:-: AG*)5M 60 + 5 AL Sinko
= W ABTSwbo = ABK arsa.

|
M .
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10 Raj is investigating how the price, I" pounds, of a brlliant-cul diamand ring Is related [

ta the weight, C carats, of tha diamond.

He believes that they are conneclad by a formuia
P =gl"

whera « and n am constants,

10 (a) Expross In i terms of In

n P = iﬂ;@.{.“ll

= Wa +lnC"

[# marks]

= ne+ ninG

10 (b)  Raj researches the price of three brifiant-cut diamond rings on a wabsite with the
following results.

C 0.60 1.15 1.50
P 495 1200 1720

Jun0/TA5EH
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{3 m) mswe

10 (b) (1) Plot In P against In C for the three rings on the grid below. boa
[2 marks]

HiHSES

| N R N RN DAL R HH O
T , , i
IR EEEEN R A RE AR EHE :
L i FPEEEN RN RiEn Lt [ T
H I i1 ERRERERRd e RURURNARRA NN RARA] 1A H
| Ll : __'g. Jrilly | | 11 IEEn
. N a8 :'.:i_! = paaa1 b
8 1 B G MRS AN AR AN S PO
I T'TE I | | | R | |
i A e e

0.6 04 02 0 0.2 04 06 InC

10 (b) (i) Explain which feature of the plot suggests that Raj's belief may be correct.

The Plor 18 o Swoaght line

Question 10 continues on the next page

Turn aver b

!' Junsnitaae)
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10 (b} (1il) Using the graph on page 15, aslimata tha valua af o and the valus of »
[4 marks]

I = "'j' AR =

:.iﬂ.ﬂ-_—.- 1;-'{'

=) o = 4ol

T-09 - b2 _
s 4me g oodsant = W' -3 %

10 (g} Explain thie significance of 2 in this contaxt. " :

A iy e pruk Hel o \RRTRG ok

14

JurETASEH

I"j

[ ot T
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10 (d)  Raj wanls to buy a ring with a brilliant-cul diamond af weight 2 carats.
Estimate ihe price of such a fng. .
[2 marka]
aqyt w2 166,04
|
Turn aver for the next question

|
I
- }
Turn over w
Jun20/TA5E
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Answer all gquesiions in the spaces provided,

11 A go-kart and driver, of combined mass 55 kg, move forward in & strasghl ine with a
constant acceleration of 0.2ms"?

The total driving force Is 14N
Find the total resistance force acting on the go-kart and driver.

iShCle yOour answer

ON 11N 14N

[1 mark] |

12 One of the following is an expression for the distance between the points represented
by position vectors 51— 3] and 18I+ 7)

Identify the comect expression.

Tick («) one box.
[1 mark] |

V132 + 42
VI3 1 102 v
232 4 42

V232 4+ 102

18

Jun2{iTa58N
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13 An cbiect s moving in a straight ine, with constant acceleration ams™2, over a ime
perod of 7 seconds,

it has an initial velocity & and final velocity + as shown in the graph below

Veloeity |
{ms=1)

S FR——

o Tima :a..:;

Uge the graph 1o show that

ve=u4af
[3 marks] |

OLicalisedion = T (foke S chottge of vetlouy

PR wpan 0% v e ‘l"l.--.ti.-ﬂ.i,_—.tl iEvs e J.,-_,_.g.-_._.r-.q-

Turn over for the next question

Turn avar »
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| 14 A particle of mass 0.1kg Is initially stalionary, s

A single force F acts on this particle in a direction parallel to the vector 71+ 24j

As @ resull, the pariicle acceleratas in @ straight lino, reaching a speed of 4ms~!
after travelling a distance of 3.2m

Find F.

[5 marks] |

F=mo. = o+ w1-%= olsH

mogniade T L +lby = [+ 4Ll = 15

F = i L:‘£+‘L|-h_:_j." = e Lq'l:._-ill"l'-i}

15 Lol

Jun2{iT 2N
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[ 565 morybe
A particle, P, Is moving in & straight line with acceleration ama~2 al lime ¢ seconds. o™
whern :
iao=d - ¢

Initially P iz slationary.

Find an exprassion for the velocity of P In lerms of 1,
|2 marks]
1," — J | I .

= Ye-—ie

SUn20{T 355"
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[
15 (b) When 1 = 2, tha displacement of P from g fixed point, O, s 39 metras, o

Find the time at which P passes through O, giving your answar 1o thres skgnificant
figures,

Fully jushify your answar,
[5 marks]
5= |y

- .-'IL'I._"II.-LLL-“‘* S

e=l, $=3% =1 39= L2} Y l1i"'+ =

=7 39 = & = a ¥
=1 'H.:35

S0 we howt 5= 2e*- e 435

To Fnd e e ob winvch P opoaaser thesusyn O,

e 3 =0

=1 Jet- [et 435 =0

=7 W% g4t MO =0

Ak o = = AT-Efx VD =0

olhrden  BOSLEwE Solidon =6 L= b g

e E= .fla S ot

Tum over »

T
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A simple lifing mechanism comprises a light Inextensible wire which is passed over a
smooth fixed pulley.

One end of the wire Is attached Io a rigid triangular conlalner of mass 2 kg, which
rests on hodzontal ground,

A load of mkg is placed in the container.

The other end of the wire is attached 1o a particle of mass 5kg, which hangs vartically
downwards,

The mechanism is initially held at rest as shown In the diagram below.

2 kg

The mechanism is released from rest, and the container begins to move upwards with
acceleration ams=?

The wire remains taut throughout the motion,

Lo el iwrie
e
ber
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Do A5 vt
16 (a) Show that Mn;:m
d -
rr:(!.lr+"|")"’r
[ marks]
T = I.,mHL'Ij = (ma41)a { Lent munar)
Eﬂ—T- L T L IP-&_......-EH:..'-.L"}
=7 Sg-5a - (lm+2lg =[me1) o
= 859 _lma1) 3 = (S+1mla
= 33"""3 == t'-l-+n-1.‘|.u._
= |3 -m) 3 = LF4em]) oo
=1 - = l&tﬂﬁ-\lﬂ'
'|'~‘- T I||'
| 16 (b) State the range of possible values of m,
[1 mark]
0 <« m <3
|
|
|
Question 16 continues on the next page
- " Turn over »
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e

16 (¢} In this question use g=9.8ms ? ey e

fap

The load reaches a haight of 2 metres above the ground 1 second afler i is released

Find the mass of the laad

r (4 marks]
o R T g L=
_?- = Ak L __.f_u;_'..1 R
=1 1 = }_'-L - - -
=1 0. = Yms h

2 6

Jun2{IiFxsa0
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[ mar wrie
Ignading alr resistance, dascribe one assurmplion you have made in your modal i~

(1 mark]
The fop 6p Ha Lontounld 4dogs nad

Mo Tha ;.au.u.:._-j

END OF QUESTIONS

JunSTIGEH
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