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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 /.

Geadienkt= Y- -9,

.r,-?f‘z-.ar,
= -2
4L-7
= -3

. Equakion: Y-y, = (x-2Y)

Using D Y- 1= -3(x-3)

= -3 Y-l=-3x+9

_(Total for Question 1is 3 marks)
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2. The curve C has equation

?J y=2x—12x+ 16
Find the gradient of the curve at the point P (5, 6).
(Solutions based entirely on graphical or numerical methods are not acceptable.)

Y= 2x?* ~\2x4 |6
dYy = 4x -\
d>xc

When x=6  du = 4(f) -7
=20-\2
===

~ khe gradient atx P(56) & ¥

R o T4 §

(Total for Question 2 is 4 marks)
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. 3. Given that the point 4 has position vector 3i — 7j and the point B has position vector 8i + 3j,
‘ (a) find the vector AB

(b) Find [/TE]. Give your answer as a simplified surd.

(a) A@ (9-3): + (3- (—7))_)
a =~ S+ \O_J | G e
(\o) \?' = lenath of veckor A_é:)

(Total for Question 3 is 4 marks)
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f(x)=4x3—-12x*+2x -6

(a) Use the factor theorem to show that (x — 3) is a factor of f(x).

(b) Hence show that 3 is the only real root of the equation f(x) = 0

(o\) € (x-3) U o Feckoc of £(x), then
| £(3) =0

£(2) - 4037 A2(2)% +2(3) €
| 108~ \0F +6-6
=0 |

| (x3) it a @eLclccc of £(x).
(o) 4x3-1252 423 6= (x -3) (4 +2)
Foc ' (x242 =0, a=4,b= ©0,C=2
Diseriminank, b2-bac = 02-(4)(4)(2)

- 32

“ Since dhe diferiminamt i lw Yhan O,
424220 hoa no rea) vootd.

. 3 is 4he only feal twok of
" de epvation £(x)=0O

!

(Total for Question 4 is 6 marks)
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5. Given that

12
f(x)= +3+—, x>0
242 x?

show that j f(x)dx = 16 + 332

1

P(x) 22x 43+ 12x7% ” |3
<2>(4-?J—\2x’z)dx [zxz ¥ 34 V2% ] e
—’ | .

[xz +3x - )2]'24‘%

((zf 2)24+30%) - ) ("*?"”—}

(Z,;é = é) (14?—\2)

(il '-5-—;%) - (-3)

= - 655
= (62 - 62 ) *g:

= P+€&Jz ~3J5 +%
€ +3 V2 |

L
~ (Total for Question 5 is 5 marks)
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f; 6. Prove, from first principles, that the derivative of 3x? is 6x.

et £00 = 2x?

= ) (e FOuh)- £(x)

h=>0 |
= Linn SCxaW)E - 2R
BT e, el
= Cim  S(x+hx +hx+h?) -3x?

h=0 | N

= G 3(x242voc +h2) —3x
h20 e “\

= lm  Ex*3bhx¥Th? —Ruc?
n

Ehe 1307
h

6x 4 3Sh

W 20, So £10) > 6

Limit,| derivakive = ¢
(Total for Question 6 is 4 marks)
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- 7. (a) Find the first 3 terms, in ascending powers of x, of the binomial expansion of

.
(2 - %) , giving each term in its simplest form.

(b) Explain how you would use your expansion to give an estimate for the value of 1.9957

Ay Ma""'b +(0)a"™2 n) e =

(= (a+\g) =a +( a""'b+(2)a" .. (

1" (neEN)
/‘

Feom fermvia boewlet

(o] PO

=12% + (7)(6‘1)(—9() -)—(2\)(32)()(2) ‘..’

=128+ 44?( z) + 672(::2) Fe..

= 128 - 448 4 672xR 4 ...
= e

| =2~ 22L5C 4+ 1682 4 -.. [ |
(b) (2 -—‘D() .995

X = 0.00S
= ‘

x=0.-0)

- To ertimake a valve foc 19957, you
 wond  selectitore 0.0l for x  inte
~ the expansion
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C
Not to scale
X
70° 60‘>\
4 < 30m > B
Figure 1

A triangular lawn is modelled by the triangle ABC, shown in Figure 1. The length 4B is
to be 30 m long.

Given that angle BAC = 70° and angle ABC = 60°,

(a) calculate the area of the lawn to 3 significant figures.

(b) Why is your answer unlikely to be accurate to the nearest square metre?

(a) Ar\g\e ACB=50° (argler ina A
rum to 190°)

Qgsme vle: & =« o = &
SinA w8 SnC

Sfo, X = 30
Sin 60 SinSO
X = IO « sn60
- S5inS0O
‘3osinéo
S in SO

X= 32.9m (ko 3s.f)
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Question 8 continued

5| Am o AAec 4 2bsinC

(30)(?2 Cl) (s,n'?o)

:;‘478.05-“ - o
=478 mZ  (ro BsL)|

<\o) Ik (5 ounlikely to be accutake
"to the neacerk  Souvare metre
becavte (b Unlcne(y that
2 lawn (S exackly {£Llat ,s0
modelling by Q elome figure
rf\Q_zj noé Lae accoTok €.

(Total for Question § is 5 marks)
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1 9. Solve, for 360° < x < 540°,

Gi

12sin? x + 7cosx — 13 =0

ve your answers to one decimal place.

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

P
| \‘/q .
\Y)

Since sSin?x = l-cos?x

}2(\—cos2x) y 7cosx - 12=0

=\ - 12cos?

|12 cos2x —7c¢

X +7¢osx =0

osx +1 =0

(4cosx-\) (Fcoex -1) =O

Eibhec Gcosx-

|1=0 or Zcosx-1=O

4eoSx=\  2cosx=|
cosxc=_|  Cosx =_)
< =

W\ A oo

cosT (£)=75.5°

[é30 720

cos' (%) = 70.5°

’n StVCh domain, X = 3604755 oc T60+470.5°

> = 430.9°

, 435.5° (%o 14a. P)' |

Pearson Edexcel Level 3 Advanced GCE in Mathematics - Sample Assessment Materials
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- 10. The equation kx? + 4kx + 3 = 0, where £ is a constant, has no real roots.
Prove that

0<hk< =

£ K=O , then O0x2+4L(0)x +3=0
<=0
‘which gives no real oW
Oisceiminant, b2—Yac = (4u)?-(4)(W)(3)
So, (Lk)? -(t)(K)(3) O
16k? - 12k¢ O
s Foc (6w -1R2k=0
G(br-3) =0
Eibhec K=0 or k=3

4 &Choase Yre\

. | | / valves 'ondet’ |
Oc¢ck c’_Z_ - | [ the x-axis,
4 S | cince 16xtizic0

Togeu\er with K=0 givirg
an onveal Ssolution,

Oek 32
G

(Total for Question 10 is 4 marks)

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



PhysicsAndMathsTutor.com

.+ 11. (a) Prove that for all positive values of x and v

\/ng+y

2

i

Y
e
e

(b) Prove by counter example that this is not true when x and y are both negative.

(OQ S’xn(e = = 3 oy “\c‘sc:’c‘h |
poSitive , theic sguare rookt)
oce (€al ,and <o we Can ufe:

= w) 20
x 2[xG 4920
x-2Jx8G 492 O
X4y 2 2IxIg
C2IXJg & eay
LIRS £ xay

= —24(-3) - -2-3 = -5
| ' | C4 G2 2
[ S° VE3 > TZY e b caac

__(Total for Question 11 is 3 marks)
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12. A student was asked to give the exact solution to the equation
| 22+ —9(29=0
The student’s attempt is shown below:
22— 92 =0
_2_7_‘_221 —-929=0

y2~9yt_§='0
¢-8r-1=0

Sox=30orx=0
(a) Identify the two errors made by the student.

(b) Find the exact solution to the equation.

() P o, 25 ok 7% 329
-~ Also, 29 = 16 ek &
(\9) 2”“”" @ 9q(2%X)=06

. 2% —9(@9=0
| lé (2*) -9 =0
Clebt 2% =4, deen 1642-9y =O

4(\§y-9) =0

é; l:k@( y=0 0\*,.',69 —,f°l,——O

=0 | =3
3 of ,3 BT
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Question 12 continued

%, 2*=0 or 2*=9

i

g

72X -0 s lavald
vow, 2% = 4
T

x= log, /9
<= 9% (o

. (032

__ (Total for Question 12 is 4 marks)
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13. (a) Factorise completely x* + 10x* + 25x

(b) Sketch the curve with equation
y=x3+10x*>+ 25x

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

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

y=(+a)+10(x + a)> + 25(x + a)

where ¢ is a constant. E L

(c) Find the two possible values of a.

(@ X3410x? 428x = x(x?410x425)

x (x+5)*
\o) Y= =3 +10x2 428

-~ When H.e (vrve crosces the x-axis, y=O |
2 X3410x2428x =0

X(XJ—S),—" =0

 Edler x=0O or x=-5 {twice

(-9)

> X

22 Pearson Edexcel Level 3 Advanced GCE in Mathematics - Sample Assessment Materials
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Question 13 continued
2 (0 Llek x3y10% y25x =£(x)

E Then  6wa)? 110 0cra)? y260x4a) (S
u | a dansfocmation hocizontaly of —a’.

6 (-3.0) Lien on Hee curve £(xa4a),
S | then the ofiginal X - inkertept

- of (-50) honr been kranslated
- vEek hocizonkally by ‘42) or the

- X-inkeccepk  of (0, 0) hon Leen
banslaked horizontady by /=T,

o= -2 e a=73

ey
T Rl

(Total for Question 13 is 7 marks)
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14,

long

(0,5) /

Figure 2 v

A town’s population, £, is modelled by the equation P = ab’, where a and b are constants
and ¢ 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.

_ , o1
The line / mects the vertical axis at (0, 5) as shown. The gradicent of / is E(; .
(a) Write down an equation for /.

(b) Find the value of ¢ and the value of b.

(c) With reference to the model interpret
(i) the value of the constant q,

(ii) the value of the constant b.

(d) Find

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

(i1) 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.

24 Pearson Edexcel Level 3 Advanced GCE in Mathematics - Sample Assessment Materials
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Questmn 14 continued

@ g=meie 9 109,,@ = mt +C_

leg,,P=_1 « +5
200

(0 As P oMk, then log, P- g, (abt)
169, P = 109,604 l0g,, bt
B o o 'Oﬂ,op = 'Og;aq,-F ‘HOQ'Q\O
logo a=5 and leg,l= ,L

00
a= 105 , b= IO( IZoo>

o= 100,000 and o= ). OWN6 cqsf);
(C) () o s +4he initial popolation |

(i) b is +he proportienal increase of
population coch year |

@ P= (00.000) (1. 016 ")

= 316,227.266  =200,000 (nearart |
Fondred thovad

£ (1) 200000= (100,000) (1.016*)
| 2= ).0n6x

b 1030y @ Piytodgs

’(e) The model predickS that growth nevec ctops.
< | o (00 \’QQ('S ¢ eOO Fo( Q‘«)Q_'j (Total for Question 14 is 13 marks)
_to_ Predick eopulotions:t
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i 15.

VA
Diagram not

drawn to scale C

=V

O /
Figure 3
The curve C, shown in Figure 3, has equation y = 4x* — 6x + 4.
The point P(—l— 2) lies on C,
2
. ) 1
The curve C,, also shown in Figure 3, has equation y = Ex + In(2x).

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

Find the exact coordinates of Q.

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

Qeboe? —boe Yy

g‘f_ = &x -6

As P Le on G, sobctitobe in
x= Lo find Yo gradient at 7'

dy . 7(_\) -6

dx

;=";"2

1
2

9% Pearson Edexcel Level 3 Advanced GCE in Mathematics - Sample Assessment Materials
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Question 15 continued

I Equation of nomal ak P Y-y, =mEX-x)
: [Osing P(%,2) ) — 9- 9, = (x-x)
anad m:% , 3”2 :—% ()c—:z[:)

i | To find the ik of intersection Lebuern
Ehle normal and G, solwe SimuHanesuS eguation:

Yr2xag @O Y=z x40 @
Solstitobe O into @)@ T x+F =Fxtinlex)
N =3

2 = (g ;7,‘4

X= C-”"

Rriree s nl Sl

2

Sobskibure ke @ for g1yl /&7 ) 17
T | S
Y= 7 ,

. ootdinaker of @ ore | (e”* __‘_'_J;z ]

Pearson Edexcel Level 3 Advanced GCE in Mathematics - Sample Assessment Materials 27
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. 16.

G

Figure 4

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

The shape of this pool ABCDFEA consists of a rectangular section ABDE joined to a
semicircular section BCD as shown in Figure 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+£5—0~+7—':—)c—
X 2

(b) Explain why 0 <x <, /5—00
T

(c¢) Find the minimum perimeter of the pool, giving your answer to 3 significant figures.

() Az 250 = Zxy + JT(%x)?
2% - 2x¥y + ] (bex2)

250 = 24y 4 J15¢2
2

o y-(2%0-1x3
- 2
Now, P= 2x+ 294 2l =2xazysTTC

Tt cmanadix |

28 Pearson Edexcel Level 3 Advanced GCE in Mathematics - Sample Assessment Materials
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- Question 16 continued

2>¢C
P25 a7 (2'50'/"*2) AT X
2
2=
Oonx 1250 — Fix2 aSlx
P= 2x ¥»250 471x —JtcR
> o 22X

P= 2 y250 4+ x5
'3_6— “Z;Q -

 P=2x +250 + JIix¥
= =

2lP=2x 4250 + JTx

GO) X720 and 4y>0 Since both are leng{‘kﬁ
x50 ond ( 250 - ﬂxl) 50O
—

250 -n1xR >0
2

(Total for Question 16 is 10 marks)
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' Question 16 continued

2
SOO? JTx?
SO0 5 x”?

S, e [Soo
7

And Cogether with X >0,]0 ¢>x¢ _:%9_

© P-2xi+250 ,7x
C =

P=2x +20x"" 41
g

AP = 2 —2s50x2 4
d>c

P

x* =2

A minimom, 3;(’ =0, 0 2-250 41 =0

(Total for Question 16 is 10 marks)
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~ Question 16 continued

240 = 250
Z Jex

252y S 22 =250
2

(Q.Lg_)pc’l =250
' A
e gy —
=3
x? = 70.0\2...
x=8.36m (ko 3s.L)
]iu,l:'s&c&olre x inko P= 25¢ +2S0 1)1

e "o

P— 2(?26) y 250 + 1 (% ?s)
.36 2

P= 59744 ..
P= SQB’m (‘co ?:IZ

_(Total for Question 16 is 10 marks)
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' 17. Acircle 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).
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 Q.

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

(0,\) RodivS of cicle = diskance |
T bekween (-2,6) ond Qo)

Podw» “'&:wﬁxz'q")z"'(‘:h‘ 9,)
| =J(~2-10)24 (6-1))2
= JC1924(97

= J/ttres

=% o ,
Now,diskance between (-2:6) ard (0,):

1

J(x2-%))? 9—(5;-3,)2’
- =JFzoo (6

———
= JTuros
=Niga

| | =13 unib - ‘

Oistatce. ate epual, and So (01) (e on #he cirle |

v Pearson Edexcel Level 3 Advanced GCE in Mathematics - Sample Assessment Materials
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Question 17 continued
2 (& Grodienkt  of cadius:

Y-y, = MN-€
)z—ét, /0'(-2)

it
12

2 bne grodienk of khe

| g-o‘\gc“\: R DR

e -\2
S

EQUO’Q OY\ of (:dr\genk' ok ('Ol“) .

563—'))- "',"2(140),,
Sy-S¥= —l2x 420
12x 45y -\75=0

suj ~175=0

. P s ok (0,29

Cohen his ine b the y-omis,x=0

Sy=172¢ => y=35
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. Question 17 continued

C(ad\(.(\k O'P (ad\us \oe'\:ween czn’:re Q’N‘ (\O ) J

Ma-9, 1-6
X=X, T10+(=2)
S . |
12

LR qrodient of e tagent
| “ak (0, \) WiV e \g

L

| Equabcﬂ o kangent ot (10, ):
‘j \j,’m(l >¢\)

—l= 12 (Jc -0
‘3‘“ S )

~S(y-1) = \’Z(x-\o)
f&j—j: 12> -2 0

hen s (ine b Y y-axis ,>=0 |
0 Sy =S S yeo-23
- , QS ok (0,-2%)

 OiSkance PQ= 3542% |= S§|

__(Total for Question 17 is 10 marks)
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