SO —
“’:’:‘7’;‘\'::"":“"“"“ ¢ 5 A 13

7~ o e =

' ' )
Write your name here

(Sumame T N ' Other names
Pearson Edexcel {melmr  Gnddsetunter
Level 3 GCE L ” .

€ a1 " o - f
Mathematics |

Advanced

Paper 1: Pure Mathematics 1

Sample Assessment Material for first teaching September 2017 Paper Reference

LTime: 2 hours '9MA0/01 y

\
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Mathematical Formulae and Statistical Tables, calculator

Candidates may use any calculator permitted by Pearson regulations.
Calculators must not have the facility for algebraic manipulation,

differentiation and integration, or have retrievable mathematical
formulae stored in them.

Instructions
® Use black ink or ball-point pen.
® If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).
® Fill in the boxes at the top of this page with your name,
centre number and candidate number.

® Answer all questions and ensure that your answers to parts of questions are
clearly labelled.

® Answer the questions in the spaces provided
- there may be more space than you need.

® You should show sufficient working to make your methods clear. Answers
without working may not gain full credit.

® Answers should be given to three significant figures unless otherwise stated.

Information

® A booklet ‘Mathematical Formulae and Statistical Tables' is provided.

® There are 15 questions in this question paper. The total mark for this paper is 100.
® The marks for each question are shown in brackets

- use this as a guide as to how much time to spend on each question.

Advice

® Read each question carefully before you start to answer it,
® Try to answer every question.

® Check your answers if you have time at the end.

® Ifyou change your mind about an answer cross it out and put your new

answer and any working out underneath. Turn over
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| 1. The curve C has equation

) . dy
F d ——
(a) Find (1) o

d’y

(1) o

Answer ALL questions. Write your answers in the spaces provided.

y=3-8x-3

(b) Verify that C has a stationary point when x =2

(c) Determine the nature of this stationary point, giving a reason for your answer.

TO R -C
ax

ol

(N

G dy

(b) Whea =2,

(C) When =x=7,

= 3boe* -

Ly

ax

d?4
—

ohx

w? (3- D - (8-3) 30

(?_3:3 - 2ux?

o - (1 ) - (e-)x

48

= 12GY - 240

Wb ~96
=0

% -0 “.") x=2 5 a S‘Mmog P&.M'.

= 36(2) - ws®

T lua - 96

- 43 >0
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Figure 1

The shape ABCDOA, as shown in Figure 1, consists of a sector COD of a circle centre O
joined to a sector AOB of a different circle, also centre O.

Given that arc length CD = 3 cm, ZCOD = 0.4 radians and 40D is a straight line of
length 12 cm,

(a) find the length of OD,

(b) find the area of the shaded sector 4OB.

@ CD = rf.  0-4r =3em
S = 1-Sem

(0)  Pacties of AOB s 12~ 7S = tSem.

r

Goa of dob= O, ke oo 62 Tod

= 4 (LS (o)
= 2. '1me1
;‘\/f l'—, . 8 Cm’-

(Total for Question 2 is 5§ marks)
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3. Accircle C has equation

B KAy =4y + 10y =k
%
o where £ is a constant.
z | (a) Find the coordinates of the centre of C.
: 3 (b) State the range of possible values for .
5 |
2 | PR
o | C"“) 9:1’*3 - WX +10y = R
5 |
a‘ a =
| 3 (xc*-2) -4 (4y+$) -2S =k
Ceﬂ e NS (2 ) S B R
<
&
§ Cb) k +2S +4 > 0 1S an essenfad conhifion
= as fot 25+4 (S the radiys.
Z
j* % - — §
z Therefore ,  we hove A >-29.
2
2
2
r_x ;
ry
=

‘DO NOT WRITEIN THIS A

(Total for Question 3 is 4 marks)
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4. Given that a is a positive constant and

2a
j L’;—‘d: =In7

a

show that @ = Ink, where £ is a constant to be found.

2a ZTN
S aes (oane

a

= 4:+Ln(:]h = 2¢ +Ilh2aa - 4 - [na

a + (n2 .

a4z = (a7
D= l= 2 = (T

~
,So, ﬁ-:‘rz

(Total for Question 4 is 4 marks) ¢

34T A Bl R B b M P - —— . - ’ S————

“ Pearson Edexcel Level 3 Advanced GCE In Mathematics - Sample Assessment Materials -
Issue 1 - April 2017 © Pearson Education Limited 2017

NI ILIHM LON OQ.

L

Y3YY SIH.

3
g

YWY STHL NI ZLIEM LON OQ

I:‘J

‘;

YIYY SIHL NI ILIMM LION 0a



5. Acurve C has parametric equations

A

3
X=U=1 p=ATE S 120

=
<

DO NOT WRITE iN THIS ARE

- Show that the Cartesian equation of the curve C can be written in the form

_ 2 4ax+ b

i) X#—]
X+

o

where @ and b are integers to be found.

y S x= 2k -1
> E= o4
2

:7:1;— 4(%“3 = +%%-)
oy (Z(OCH) i | +5c%

= 2 -S +6_

e

= @DC-S)(QC“") gas)
o

DO NOTWRITE IN THIS AREA

X+
< T
4 p 2~ 3x +|
= —_
> x4l -

(Total for Question § is 3 marks)
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A company plans to extract oil from an oil field.

The daily volume of oil ¥, measured in barrels that the company will extract from this
oil field depends upon the time, ¢ years, after the start of drilling.

The company decides to use a model to estimate the daily volume of oil that will be
extracted. The model includes the following assumptions:

* The initial daily volume of oil extracted from the oil field will be 16000 barrels.

*  The daily volume of oil that will be extracted exactly 4 years after the start of drilling
will be 9000 barrels.

* The daily volume of oil extracted will decrease over time.

The diagram below shows the graphs of two possible models.

|4 ﬁ VA
(0, 16000)i (0, 16000)
(4, 9000) (4, 9000)
0 1 0 *
Model 4 Model B

(a) (1) Use model 4 to estimate the daily volume of oil that will be extracted exactly
3 years after the start of drilling.

(ii) Write down a limitation of using model A.

(b) (i) Using an exponential model and the information given in the question, find a
possible equation for model B.

(i1) Using your answer to (b)(i) estimate the daily volume of oil that will be extracted
exactly 3 years after the start of drilling,

@) oS0

(\D As ¢ ncreases, V can be San fo
become n@a/kva. Thir $ jmpessible .
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E Question 6 continued

Let Ve Ae®®

t

T A TS T A - s S 2 et

(5) (D

When 4=

t=4, V=93000C
A
> 1b000= Ase”’
9000 = A
A= (6000
Ty a.
':764 = b
9 bk= In qu
:‘7 b= ,/‘-( (n Q%
T
V= 1b000 e
let £t=3,
- S— % n q(e,
= 6000 e =

0, V=16000

103972 -3
10 400 .

(Total for Question 6 is 7 marks)
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Figure 2

Figure 2 shows a sketch of a triangle 4BC.
. — —
Given AB =2i+3j+kand BC =i-9j + 3k,

show that ZBAC = 105.9° to one decimal place.

Use 3D Pyragms

s 3w 6] 4w

Cels [2raare =

. ,(7i?><_:( - J,T -.r.C—;):__f 3 = J/q‘,

AC) = ot cotawr = [or

jpBlt + el — l1sel®

—

CcoS BAC =

=) cos&AC:- 4 4+ 6l

2 |ABY 1AC)

- 4a)

m—

2w Jor

105-9°

crpe—
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g 8. f(x)=In(2x - 5) +2x2-30, x>25

% (a) Show that f(x) = 0 has a root a in the interval [3.5, 4]

' A student takes 4 as the first approximation to a.

Given f(4) = 3.099 and f'(4) = 16.67 to 4 significant figures,

(b) app}y the Newton-Raphson procedure once to obtain a second approximation for «,

; giving your answer to 3 significant figures.

{ (2)

(c) Show that a is the only root of f(x) = 0

@ £@-S) = n2 +2B-5 -30 =-4.%07

AW = 3 +2(W" - 30 =4+3.099

~ The  Lnclon s conbinuonr ) Se e d/\MjQ
~ e Sign behwees  £(3.5) andh Qu)  IndGcokes

ot Mot o ot , o) hKes betwvesn
2.5 and 4.

e ————

A£'(x)

;= 4= T T 3-8

,(é),. Allow a&(oé) - \n("l,'».?ﬁ—S)‘ onol b(x): 30 -2,
Such Mok .

F(OC) -y d(x) - B(x) .

For o oot ,  flx)=0, we howe

alx) = blx) -
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' Question 8 continued

|
!
|
\
}
1
I

9= 30-1xt

' 5530- 2t

The b fumchens ole) and  blx) meet once

wo;lj, 50 £6e) 20 only hes

s

(Total for Question 8 is 6 marks)
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:(9. (a) Prove that |

tan® + cotd = 2cosec20, g -’-125, ne 7z

(b) Hence explain why the equation

tand + cot@ =1

does not have any real solutions. .4

m

YIYV SIHENFSUIM LION OQ. -~ . .

(@) Lan@ +cotd = Sin o) oA
| S - 2. Y2,

= Sint6 st

— e —— e e e e s

1 R -1 ;

3
[ Bt
— i
-—

]
e —— . O — — - - 1
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|
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9

| — — I = 7 cOSec 26

YUY S

—

(B band +cot@ = | S 2cosec26
| 2 Sno=72.

-1 & Sn2B &), S0  thece  are
" no Solvhons Jor  Sin2=7.

yIHY SIHLNIILMMAON 0T

(Total for Question 9 is 5 marks) _
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| 10. Given that @ is measured in radians, prove, from first principles,

| of sinf is cos &
4 + B) and that as h—0,

You may assume the formula for sin(

Ss;n@+h) —sin®
SinG1n]

R 6

e et g ey
i
—

-

TSR

gn (oth) = 5@ ash

TR

that the derivative

cosh —1 50

sin A —>]and ———

h

+CoSE Sinh

- Sin@ coSh - cnSG Sinh
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11. An archer shoots an arrow.
The height, H metres, of the arrow above the ground is modelled by the formula
H=18+04d-0.0024>, d>0
where d is the horizontal distance of the arrow from the archer, measured in metres.
Given that the arrow travels in a vertical plane until it hits the ground,

(a) find the horizontal distance travelled by the arrow, as given by this model.
(b) With reference to the model, interpret the significance of the constant 1.8 in the formula.

(c) Write 1.8 + 0.4d — 0.002d” in the form
A-B(d-C)

where 4, B and C are constants to be found.

It is decided that the model should be adapted for a different archer.
The adapted formula for this archer is

H=21+04d-00024>, d>0
Hence or otherwise, find, for the adapted model
(d) (i) the maximum height of the arrow above the ground.

(i) the horizontal distance, from the archer, of the arrow when it is at its maximum height.
@) Sk M=0.
—0.0020r +40.4d +I-8 =0

-o-4 2 \JO" - ~0-0dQ - (-8)

2 % -0.002

-0-4 * ﬁfb-t 0.-01uY
- 0. 004 - W 204,

®)  lditsed gk of e arew-
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| Question 11 continued

BB ©) 1.8 + 0-4d - 0.002d?2
| = -0.002 (d*=2008) + (-&
' - - 0-0072 ((a\—\oo)1 -10000) 4 /-8 f
%
= 208 -~0-c02 (=100
(d)(l) 21-8m ~ O'gm = 22_'|m ,
) 100m,  Ha  diskmnce  ak  uKch e
; MNOURMANT Nﬁs\'ﬂk s acrzoved doer st
04/04\'92. e
{ B
|
i
|
| |
|
|
|

|
{
{
|
i
(Total for Question 11 is 9 marks) j
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i 12. In a controlled experiment, the number of microbes, N, present in a culture T days after

|

|
f

S

the start of the experiment were counted.
N and T are expected to satisfy a relationship of the form

N=aT" where @ and b are constants

(a) Show that this relationship can be expressed in the form
log,,N = mlog, T +c

giving m and c in terms of the constants a and/or b.

log,,N
5.0 5

45
4.0
354
304

2.5

20

1.5 iy ﬂ‘,
1.0

0.5 1

0 T T 1 - T I T ™ oo T
0 02 04 06 08 10 12 1.4

Figure 3
Figure 3 shows the line of best fit for values of log (N plotted against values of log,, T

(b) Use the information provided to estimate the number of microbes present in the
culture 3 days after the start of the experiment.

(c) Explain why the information provided could not reliably be used to estimate the day
when the number of microbes in the culture first exceeds 1 000000.

(d) With reference to the model, interpret the value of the constant a.
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Question 12 continued

@  N=aTP

= logy a —rb/@,ﬁ

% Nx 800

assure. the moded  holds .

PR —————————————— ARSI L et

, R
——————

? So m= b, C= logpoa

(b) ax e by .20 T=3 .

(C\) \/J"— Connot %ho-\)d\w Flra 3@\/\ amd

Q) The number of wicrobes  after 1 day.

N pRE———— e SR
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| 13. The curve C has parametric equations

x=2cost, y= J3cos2t, 0<t1<n

(a) Find an expression for %‘—’ in terms of 7.
X

2
The point P lies on C where t = ?n'

The line / is the normal to C at P.

(b) Show that an equation for / is
2c-23y-1=0

The line / intersects the curve C again at the point Q.
(c) Find the exact coordinates of Q.

You must show clearly how you obtained your answers.

@ dy o dx
e =233 sinoe , de T 29n¢

| -~ X V2 Sinlt
s‘ - A ~ ————— ]

&fadf-ﬂ»n"’ 70,; mo/{ = vr3‘

-3
At B =3 ,  we hew peint p: (-, %)

Then we have L feprcsen'fed @

3 L
+ 2= G¢**tg

54— [73? - I{f(:ﬁ-‘-\)_
Y
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Question 13 continued

-‘7265 43 ° 2x +72

D wlc a- 23y &1 =0

(C) oc = 2cost ) 3:\/'5 cas2k
nto 2oc - U?j - 20.
lbecasé — 6baasze -~ | =0
9 Ueose — b(aws™t -V) -1 =0

S |2costkt — 4cose -S =0.

S Cose = S/e_,_ —y
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C
S .
o 1 3 x
Figure 4
Figure 4 shows a sketch of part of the curve C with equation

2
xInx

y= 2x+5, x>0

The finite region S, shown shaded in Figure 4, is bounded by the curve C, the line with
equation x = 1, the x-axis and the line with equation x = 3

The table below shows corresponding values of x and y with the values of y
given to 4 decimal places as appropriate.

| s 2 | 2s |

L P & | (S e e e e A e e ]
' i | ; ! ] !
y 3 | 23041 | 19242 | 1.9089 | 22958

| | i St

X 1 3 !

R

|

(a) Use the trapezium rule, with all the values of y in the table, to obtain an estimate for
the area of S, giving your answer to 3 decimal places.

(b) Explain how the trapezium rule could be used to obtain a more accurate estimate for
the area of S.

o a
(c) Show that the exact area of S can be written in the form 5 + Inc, where a, b and ¢
are integers to be found.

(In part c, solutions based entirely on graphical or numerical methods are not acceptable.)

@) h=05

Q—;'i (3+ 2.29S8 + 2(2-2%1 4 -4+ ‘~"09")>

= 4.397

(b)  Incrense e Number of SApS  wed -

Pearson Edexcel Level 3 Advanced GCE in Mathematics - Sample Assessment Materials -
Issue 1 - April 2017 © Pearson Education Limited 2017

V3IYVY SIHANISLIHM LONOQ. . . .

YAUY SIHLNVALIUM LON.OQ

YINY SIHINI AL ION OQ



DO NOT WRITE IN THIS AREA

O NOTWRITE INTHIS AREA

D

IN THIS AREA

™3
3

DO NOT WR

jiTE

Question 14 continued

(¢ 3(38‘ lnoc
\ ' —3 Pl < 4‘5) dx

- 3 3
G- 1% o - o

3 3
e T
ok |

= [x3 e -

49

I

+ 33 +(-§

1)
w
S
w

|

|
0

*
oy
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S

P
0
Figure 5

Figure 5 shows a sketch of the curve with equation y = f(x), where

4sin2x

(x)=_e‘/—5"_'-’ <x<rm

The curve has a maximum turning point at P and a minimum turning point at O as shown

in Figure 5.
(a) Show that the x coordinates of point P and point Q) are solutions of the equation

tan2x = \/5

(b) Using your answer to part (a), find the x-coordinate of the minimum turning point on
the curve with equation

(i) y = f(2x).
i) y =3 - 2£(x).

COL) Us2 quFuan}, ~\e -

Tx-
CL= ugdindoe b=- € ﬁi :
ol = Qcos2x b= JZ e

JZx -

D> Flx)= &Bcos2x Weﬁ”’ ~- 4gmx Jze

(<)

= cog2xe -~ 42 STnlx

eﬁoc-l
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Question 15 continued

|
|
i
|
!
é
|
|

Sin 2x e
ton()= s T 42 = V2

(b) (‘n) tG,n Yo = \/2_-

=) x= \.02

<

(i ‘EOJ\ZI‘—JE.
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