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Answer ALL questions. Write your answers in the spaces provided.
1. The line / passes through the points 4 (3, 1) and B (4, -2).

Find an equation for /.
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(Total for Question 1 is 3 marks)
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% | 2. The curve C has equation

‘t: y=2-12x+ 16

St Find the gradient of the curve at the point P (5, 6).

("'t;.. (Solutions based entirely on graphical or numerical methods are not acceptable.)
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‘ (Total for Question 2 is 4 marks)
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(Total for Question 3 is 4 marks)

g ™\
3. Given that the point 4 has position vector 3i — 7j and the point B has position vector 8i + 3 s
(a) find the vector AB
2)
(b) Find IZEI. Give your answer as a simplified surd.
(2)
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4.
f(x)=4x3-12x2+2x - 6
(a) Use the factor theorem to show that (x = 3) is a factor of f(x).
(2)
(b) Hence show that 3 is the only real root of the equation f x)=0
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(Total for Question 4 is 6 marks)
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6. Prove, from first principles, that the derivative of 3x? is 6x.

Let £ 313> 0
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(Total for Question 6 is 4 marks)
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7. (a) Find the first 3 terms

(+-3)

, in ascending powers of x, of the binomial expansion of

» giving each term in its simplest form.

4

(b) Explain how you would use your expansion to give an estimate for the value of 1.9957
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4 N
8.
C
Not to scale
50°
70° 60°
< “— 30m S
Figure 1
A triangular lawn is modelled by the triangle ABC, shown in F igure 1. The length 4B is
to be 30m long.
Given that angle BAC = 70° and angle ABC = 60°,
(a) calculate the area of the lawn to 3 significant figures.
4)
(b) Why is your answer unlikely to be accurate to the nearest square metre?
(1)
) L Ak = 186 —(F04¢0) = ¢%°
F
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Question 8 continued
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(Total for Question 8 is 5 marks)
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9. Solve, for 360° < x < 540°,
12sin? x + 7cosx — 13 =0
Give your answers to one decimal place.

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

2 (5)
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Prove that

10. The equation kx? + 4kx + 3 = 0, where kis a constant, has no real roots.
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(Total for Question 10 is 4 marks)
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11. (a) Prove that for all positive values of x and y

(2)
(b) Prove by counter example that this is not true when x and y are both negative.
(D)
- p N
o \ + -
(S~ L] = /x +7 =2 /> /q
i v i
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(I\/; —ng) = -1 4—‘-\\) — ijj
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R Ml & X 4+ 4
~J J
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Se aaSg/qu. ;S Ho«“ ('fu< w(-so-\ 2 ¢
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(Total for Question 11 is 3 marks)
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12. A student was asked to give the exact solution to the equation
2= - 9(29=0
The student’s attempt is shown below:
254~ 90 =
EE D= 92)=0
Let 2:=y
Y-9%+8=0
¢=8)0-1=0
y=8ory=1
Sox=3o0orx=0
(a) Identify the two errors made by the student. ,
2

(b) Find the exact solution to the equation.

@)

T FE X 1= ZT-

“) Stovdent wabke 2 =2 +2 sl be 7" s

Sbodent wbte 27 =3 shodd e 2V S0k

-
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Zbk.v‘f * cl<zx) =0 loi} 22( = o

~

Ll - 1@>) =o

4

x log 2

TR Bl TP

I
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£

(6@ -1)=0

—

> 16(2*) -9 = ¢

Wl =9

F4N

2
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where a is a constant.

,)CB—{" [011+Z§x

13. (a) Factorise completely x3 + 10x2 + 25x

2)

(b) Sketch the curve with equation

y=x*+10x2 + 25x

showing the coordinates of the points at which the curve cuts or touches the x-axis.

(2

The point with coordinates (=3, 0) lies on the curve with equation

y=@+a)P+10(x + a)? + 25(x + a)

(¢) Find the two possible values of a.

&)

/

- DC(XZ+101+ZT)

3
L e e e )
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4= X 4105 +2Sx
/
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7S
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Clal e o 4160 w25

c/)

f(x-2)

wouiyl Eauch ,x-eu\:g ov( ('3,0) So A -‘——'2

F{>+3)

woold ¢vb >c-qxis at (-36) 50 a =43
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14.

logloP

(0.5)

Figure 2

A town’s population, P, is modelled by the equation P = ab’, where a and b are constants
and 7 is the number of years since the population was first recorded.

The line / shown in Figure 2 illustrates the linear relationship between ¢ and log P for
the population over a period of 100 years.

| 1
; The line / meets the vertical axis at (0, 5) as shown. The gradient of / is 300"
(a) Write down an equation for /.
| (2)
(b) Find the value of @ and the value of b.
4)
| (c) With reference to the model interpret
[
| (i) the value of the constant a,
! (ii) the value of the constant 4.
| 2)
|

(d) Find

‘ (i) the population predicted by the model when ¢ = 100, giving your answer to the
nearest hundred thousand,

(ii) the number of years it takes the population to reach 200000, according to the model.
3)

(e) State two reasons why this may not be a realistic population model.
(2)
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Question 14 continued

— &
P:aé

[ i\
log,, P = log,lab")

£

<

’oq,op = logq a + log, L
3 Jte <J

IOj,of) = 103,0& - (,‘IOﬂML

\Jl'\
- 2.00
i
= a = |0 i
T e

1 a ;_S 64\)"-( (ar l'rm;é_c.&‘ Popu imFton
¥ 1 T
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~NJ i 1
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' J

e

o(‘) I) P = 160000 x l.ol1§

1L.o0.

E=loo = P = 1060000 x |.011L = 31L g7l

f = 300 006 & Nearert™ 1000060

(Total for Question 14 is 13 marks)

.

b e lole TG

J

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

-,



</
0:0‘

&

%
NS

%

R

&

%
,;:

s

K
o0

@
o

@

o
&
N

S

b5
RS

&7

&

ARET
\:,?

X

L SIEZRSK
RS

2R S

NELRIR

K

R

@\

2N

Y

0u0Y% %
o

O
55
o
XX

N,

3

)

R

KA
'0
RS

</

%
"‘0‘

R

;.0'.“.0'0

RS

RS
s

%

X
7

%
X
5
&2

K7
X

<X
b %%

N

ERR

&

SR

%

<5
N

e

000%

8%
NS

55
&S
5

S
XX
A

!

R
2

-

<>

b
N

52
34
R

3

A

¥

i
!

%

0o

EY

CQ

'7“' o
XD
N

X

KK
X

o

%)

Y%
Y

<
&

&

"%; X

o

0

X

o

T

R

%

SN
X
S ries
%4 EX 0
AR

S
\

”‘Q?

po

<
0': R
SR\

S

QRS
] 'l b
KR

X

\,:‘
N

R

v.'

il &
Q\A,)A,).HS P = 1o660co x l.onnb

feme.

200,000 = jpoocs w (.01IL

£
C

ZOO,ooo o | YT
|l 00, poo

L

2 =lieit

‘03,,2 = € log, l.ont

IOQID 2 i 6
~J

| | Az
lD':)m =oH6

E =6o.099a7

N

Q l4.) e)

T)\e__ maode | £ red B3 o Vi C,fow'é_[\

Ie éake_g he ég(_Coun“ o‘é‘ 'FachS t—lﬂul‘

Cov “) @ -p’(CCL 'POfv “‘-'("‘-‘w\ i’ -(D’-./‘/k S\-a(_,(‘L &\

'é’c\m:na o r ()‘\s<.~..Uz.

Pearson Edexcel Level 3 Advanced GCE in Mathematic i
s - Sample Assessment Material
Issue 1 - June 2017 © Pearson Education Limited 2017 " s




135,

Diagram not
drawn to scale

Y&

The point P(l, 2) lies on C,
2

Find the exact coordinates of 0.

CI f_(,"): ?1 “é

“v

Figure 3

The curve C,, shown in Figure 3, has equation y = 4x2 — 6x + 4.

The curve C,, also shown in Figure 3, has equation y = %x + In(2x).

The normal to C, at the point P meets C, at the point Q.

(Solutions based entirely on graphical or numerical methods are not acceptable.)
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(Total for Question 15 is 8 marks)
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16.

&
Figure 4
Figure 4 shows the plan view of the design for a swimming pool.

The shape of this pool ABCDEA consists of a rectangular section 4BDE joined to a
semicircular section BCD as shown in F igure 4.

Given that AE = 2x metres, ED = Y metres and the area of the pool is 250 m?,
(a) show that the perimeter, P metres, of the pool is given by

P=2x+@+E
x 2

(b) Explain why 0 < x < =
T

(¢) Find the minimum perimeter of the pool, giving your answer to 3 significant figures.
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Question 16 continued
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7

17. A circle C with centre at (=2, 6) passes through the point (10, 11).

(a) Show that the circle C also passes through the point (10, 1).
3)

The tangent to the circle C at the point (10, 11) meets the y axis at the point P and the
tangent to the circle C at the point (10, 1) meets the y axis at the point 0.

(b) Show that the distance PQ is 58 explaining your method clearly.
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Question 17 continued
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