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Instructions

@ Use black ink or ball-point pen.

@ |f 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 16 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.

@ |f you 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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Answer ALL questions. Write your answers in the spaces provided.

f(x)=2x3-5x>+ax+a

Given that (x + 2) is a factor of f(x), find the value of the constant a.
(3}
AL 4 a (,o—oéOr & e,/ﬁ

-4 -

—&M- - fle ~2) =Y &N R

L~ (-7" -5xl—l\ +o x(-Y) 4o O |
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(Total for Question 1 is 3 marks)
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20 Nome A level students were given the following question,
Solve, for 90" < 0= 90" the equation
Con =2 uin 0/

The attempty of two of the students are shown below,

Student 4 Student 4
on 0 = 2 §in 0 Con ) = 2uin 0
tan ) =2 CON 0 = A i’ 1)
0=634" | win ¢ = duin’ 0
|
0 - -
Nin 5

wing = :k:}:

0 = £26.,6°

() Identity an error made by student A,
(1)

Student A gives 0= -26,6" ay one of the answers (o cos ¢ = 2 gin 0,
(b) (1) Explain why this angwer is incorrect,

(i1) Explain how this incorrect angwer arose,

a) T Aot Coltnm btn®  wtam
)&, %;;-gfeoi“g oty

b) i) cos (-26-4) = © .99,
25 (-26.6) = 0.846.

<'G)W hodicas soatha solukin

. -

(Total for Question 2 is 3 marks)
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3. Giveny =x(2x + 1)*, show that
%=(2x+l)'(Ax+B)
where n, A and B are constants to be found.
(4;

. %W = o~ (> -‘r'()
I Pw ~Aa
s x T (2 +) ") r = (o) (2 R -
o Cts de =& 2+ .
______%{:E = (2= %) > + ('Z‘x-(-\\

s (gou—l-x +—|)sz«}-‘)3

2 = [t 4—!_3(25«—\—\)3 R

o 7 U 3’ A:((?r £ = |
(Total for Question 3 is 4 marks) o
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4, Given

f(x)=¢, xeR

g(x)=3Inx, x>0,xeR

(a) find an expression for gf(x), simplifying your answer,

(b) Show that there is only one real value of x for which gf(x) = fg(x)

&) gy (w) = 3A~le¥) = . 3
B gz Y B T
7(3 c 3)‘ ;
2
X -—?‘x‘?rc .
¢ ( p. 4 2'_-_2 = S -
' x (X-m(x.;. =0
—X=0 x=/3 x= ~-V3
@ A=J3 orntay .

(Total for Question 4 is 5 marks)
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S. The mass, m grams, of a radioactive substance, ¢ years after first being observed, is
modelled by the equation

m = 25005

According to the model,

(a) find the mass of the radioactive substance six months after it was first observed,

(b) show that % = km, where k is a constant to be found.

g E=9-5 - e et g
L i

—e o e S B e
rm= thlt g R el B -
b)  m=2Se-ee e
YT = — 0055 e %
ﬁ—'{ - 0. Cg"\ i M e S
h"-’ . OvCDS_Q A TV 1

~(Total for Question 5 is 4 marks)
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6. Complete the table below. The first one has been done for you.

For each statement you must state if it is always true, sometimes true or never true,

giving a reason in each case.

[ Statement
\ True

Always>

Sometimes
True

Never
True

Reason

| The quadratic equation
a+bx+c=0, (a=0)
has 2 real roots.

4

ST RESSSTESIERSIS

It only has 2 real roots when
b*—4ac > 0.

When &” - 4ac = 0 it has 1 real
root and when »* — 4ac < 0 it has |
0 real roots.

(i)

[ When a real value of x is

(X"-’)\ >0 M .
I (-F) 41O oy

“Ifa.x>bthenx>2
a

o Extas o
substituted into 2t~ éx abesy
2 — 6x + 10 the result is ¥ ¢ S 0B 5
positive. "*“""‘4"
. (2)

(i1)

o >0 the~ 1
ax>b 3 x> 2

ZCS, o ¢ 06 Alom
ax st o yca-;’i f

The difference between
consecutive square
numbers is odd.

GH) =~ 2 AN~ AT
=2+

odd ﬁ‘p’ M A,

(Total for Question 6 is 6 marks)

Pearson Edexcel Level 3 Advanced GCE in Mathematics - Sample Assessment Materials -

Issue 1 - April 2017 © Pearson Education Limited 2017




7. (a) Use the binomial expansion, in ascending powers of x, to show that
1 2
J@d-x =2—Zx+kx +

where £ is a rational constant to be found.
(4)
A student attempts to substitute x = 1 into both sides of this equation to find an
approximate value for 3

(b) State, giving a reason, if the expansion is valid for this value of x.

N (nH

o) vt afiis) & L lox] >

N YA WE T G T s - 1
..

MWLW 2 -_.,.:1,__:“‘,).._.-_‘,;

,: 1 ,_,’ ‘”i—(. ‘x Q ——— é“f’ 2 UNUNUUNIN. SES. SUNT U

- = ks
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Figure 1 shows a rectangle ABCD.

Figure 1

=V

The point 4 lies on the y-axis and the points B and D lie on the x-axis as shown in Figure 1.
Given that the straight line through the points 4 and B has equation 5y + 2x = 10

(a) show that the straight line through the points 4 and D has equation 2y — 5x =4

(b) find the area of the rectangle ABCD.
(3)
Q) A A *=0 W
. By =(O 5
e & , ' I —
AL He pik (0, 3
Sy4lx =10 grodult "5 S
S0 AD A Groduank -g so & tle govm L{\rt,',f_“:k g Some R
3 & (01) 3 2c2-5x0z= e e =l , 2.3,*752:> bk -
b) 44 B0, g=o (400 = /7 ) o
La= (o 4Bl = J 5°+2° o
x=5 (p#] = S5k
B-(5, 0) nBl= V24 : !
Py | hes = JE P4 e
(v
p=(50) —_  |Ae= (.6
(A0l = VAT
O nis ok i
\ ,Aol: J_l?%Q: 25 >
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9. Given that 4 is constant and

[[(va + d)ax =22
show that there are exactly two possible values for 4.

S 2= 4,4 o(x = ‘,,“,\ S S Y.
[3-% ?_f + ,1:‘725_.,3“;,",,,;AZ.A_.?,__-_,V, .

) VBtUA -l A= VAS .
N 1’—2/4 =} "uq"

e OA —:LMA Y 'Zl -

(Total for Question 9 is S marks)
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10. In a geometric series the common ratio is » and sum to » terms is S,

Given

show that » = tﬁ, where £ is an integer to be found.

‘DO NOTWRITEIN THIS AREA
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(Total for Question 10 is 4 marks)
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11.

() 7
’ o<
(b) Solve the equation pzo8
L
1 72
f(x) = 5% +30 =
3) E/ v
::}a’,
Given that the equation f(x) = k, where £ is a constant, has two distinct roots, 4';1
‘s
(c) state the set of possible values for £. &4
(2) ﬁ
) Rarge o5 5 S G e e "{7%1{
%o
I oy e u o WS T . - :
b e S B e S S
- 2le-d a5 b bedl o -
Ll = SxFeS - i
-l e §a s o0 "y

-
VA
o
o}
<
= fi
y = f(x) )
=
=
po |
i
<
d
> =
O - ;;
- m
Figure 2 =

Figure 2 shows a sketch of part of the graph y = f(x), where
f(x)=23-x|+5, x>0
(a) State the range of f

2
=
i
c
2
'.-E&‘:
g
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12. (a) Solve, for —180°< x < 180°, the equation
3 sin’x + sinx + 8 =9 cos’x

giving your answers to 2 decimal places.

(b) Hence find the smallest positive solution of the equation
3sin?(26 — 30°) + sin(26 — 30°) + 8 =9 cos’(26 - 30°)

giving your answer to 2 decimal places.

{55_\‘__; ’590-\ H A3 X A4 Z = icg;_/-x

e * >< 3 S g2 ~ACEes ")
[ 3(74—.(/»\)(4—8 C( Qe T

 r e (R, x +\) =
B _ mta= o $<..><=;_‘=§ )

B %= 4.4 (6552, _ (4. ulS/50.53°

LY 260 - 20 - (L ke (6552 4T, — (60 ES

e, 2W-30 :=17-43 c,_\,wﬁ‘;;(o
v A ZQ:JO-S’B

I 1 T L -

m.w_.,,_f_?—_gn KL e X -1 = - R

il
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13. (a) Express 10cos® — 3sin@ in the form Rcos (0 + a), where R > 0 and 0 < a < 90°
Give the exact value of R and give the value of ¢, in degrees, to 2 decimal places.

Figure 3

The height above the ground, A metres, of a passenger on a Ferris wheel ¢ minutes after
the wheel starts turning, is modelled by the equation

H = a— 10cos(807)° + 3sin(807)°
where a is a constant.
Figure 3 shows the graph of H against ¢ for two complete cycles of the wheel.
Given that the initial height of the passenger above the ground is 1 metre,
(b) (i) find a complete equation for the model,

(ii) hence find the maximum height of the passenger above the ground.

(c) Find the time taken, to the nearest second, for the passenger to reach the maximum
height on the second cycle.

(Solutions based entirely on graphical or numerical methods are not acceptable.)

It is decided that, to increase profits, the speed of the wheel is to be increased.

(d) How would you adapt the equation of the model to reflect this increase in speed?

R (Oen ® - 3O
R o (O =

el IR o : N
Q&ﬂno(: ,.,@,,_\o 8 e g
o e (LT 0

(Oics®i 1 Bt O =R _com (G4 [6-F0O)

st e e . » e s
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Question 13 continued

W) 6= 7 (0 ¢on fg0p) t+ 35\ (ok)
H(e) = a«- (O
-0 = |
_ IS - S o _
= - 0ot + 350 (Qo04) .
H2U- VI cos O+ |6-70) -
alll P = U Bl Sl st
25 T T - T
e Bobwil e =SS0

oL =523 3 .
b= 6549~y |

L eg H =12 V@ Gy (/OOE+16.%) «

______(Total for Question 13 is 9 marks)
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14, A company decides to manufacture a soft drinks can with a capacity of 500 ml,

The company models the can in the shape of a right circular cylinder with radius » cm
and height 4 cm,

In the model they assume that the can is made from a metal of negligible thickness.

(2) Prove that the total surface area, S em?, of the can is given by

1000
r (3)
Given that » can vary,
(b) find the dimensions of a can that has minimum surface area.
(5)
(¢) With reference to the shape of the can, suggest a reason why the company may
choose not to manufacture a can with minimum surface area,
(1N

o‘\ Vo‘f“.t — '('T'f'zL\ = 500

Sagew o0~ Zg Y4 Qg .
A= 2€R |

S = Wty B c x 2K

<C = erl_(. toQo .

—

b) s PRS0 é = O

N
A
e L, bl ek Annk  cors

-
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15.

VA

e

Figure 4

Figure 4 shows a sketch of the curve C with equation

3
y=5x2_0x+11,x>0

The point P with coordinates (4, 15) lies on C.
The line / is the tangent to C at the point P.

The region R, shown shaded in Figure 4, is bounded by the curve C, the line / and the
y-axis.

Show that the area of R is 24, making your method clear.

(Solutions based entirely on graphical or numerical methods are not acceptable.)
(1)

i _E_ZQL = = = 0K +20 x Jo T .
e P B0 B8 IO
it %}r =100 EZO. . .
s L. T ) )
1
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16. (a) Express in partial fractions.

P(11-2P)

A population of meerkats is being studied.

The population is modelled by the differential equation

P 1
— = —P(1 - >0, <P<55
o PUL=RE), a0

where P, in thousands, is the population of meerkats and ¢ is the time measured in years
since the study began.

Given that there were 1000 meerkats in the population when the study began,

(b) determine the time taken, in years, for this population of meerkats to double,

(6)
(c) show that
A
P=—-
B+Ce?
where 4, B and C are integers to be found.
3)

o) FWam =

Alli=2 + P& - J - ' -
DR g - Z 2
= Ut 7 )7 8 ol = s
= (o = *-.....u(h-‘k?i, T .

sl e illaee 7/%alb(og I t239

TP le COPY. ol = Uy
% G (%) = =6 -(59.
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Question 16 continued

' 2 RN TRE
P — a e % G
( + c\z e e Q
¢ - =
- i TC
i B -
| ®& 1 +te
P = (( ¢
2+ Qe tE ,
ARz, b=, =9
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