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

f(x)=2x*—-5x*+ax+ta

Given that (x + 2) is a factor of f(x), find the value of the constant a.

'V[ (x+a) ¢s a octor {(—Q\ =0

(x+2) is a Fac%or, ((-23:0

2¢2V2 - (-2 +acC-2) +a = D —@

-16-20-2a ta =0

-36-a= O -@
a=-36 —@

(Total for Question 1 is 3 marks)
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2. Some A level students were given the following question.

Solve, for —90° < 6 < 90°, the equation

cos @ =2sin6

The attempts of two of the students are shown below.

Student 4 Student B
cos O =2sin 6 cos @ =2sin b
tan 0 = 2 cos? @ =4 sin 4 Sint@ rcos'® = ||
0=634° 1 —sin? @ = 4sin* 0
. 1
sin?6 = —
5
. 1
Sing = +—
J5
0 = +26.6°

(a) Identify an error made by student A.

Student B gives § = —26.6° as one of the answers to cos € = 2 sin 6.

(b) () Explain why this answer is incorrect.
(i1) Explain how this incorrect answer arose.
o) o038 - tan®
S'n@
I+ s\hovid be 0@ - toand

con@

b\:.) cos (-26-6)= ©O-BaY¢
2swn (-266) - - ©-¥A6L

cosQ ¥ 23n®

:c A ey C.B [V\CO//‘QQIs.

u.) —tle vncorn=ct anSresr” OO -ch-\ AU NG,

(Total for Question 2 is 3 marks)
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3. Given y =x2x + 1) show that

dy
— =2x+1D"(4Ax+ B
™ (2x +1)"(4Ax + B)

where n, A and B are constants to be found.

d
'(]p g4 o\x Wiz Viie
W=D V2~ (2::-«-0
3
B - av - & (23 +1) x2 (D
ax ax . 3(23:-“\3

¢ x B2x4+N\3 + (22 1) ¥ x |
Bx 2=+ + Qac+)* = (1)
(2 +113 (¥ + 22c+\) -—@
(25c + )3 (10 +1)

A<10 -©

")

"

(Total for Question 3 is 4 marks)

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

PMT!



PhysicsAndMathsTutor.com PMT

4. Given
fx)y=¢, xeR

gx)=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)

o) 3(’(‘::\: j(((z'ﬂ = j(e"\ bhae”™ = nbnax

e = |
3(:"): Itne™ -

3 Lne

3x x|
3¢

\jf‘(oﬂ 3% '@
b) fgc=r= ,/(jcxu) 2 f(3tnx) e

3Lnoe
/’(‘30«1:3 =e Ia
= me

3
= —
—>
x
R

N
x"=- 3
r

1]

== *Jz - D) ‘j: tnx  osnt defired When xsO

l(’ Ue(y\'r isnv+ deﬁv-od ot >0, x:ﬁ and 30 tteres
ona €U olue. '@

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

m = 25005t
According to the model,

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

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

N) 6 months = 0-S (\jcofs

ot £E=0-§ - @

- 0-O8sR*0O-D
M=z 25e

" = zc-e.t-u-j css.F') -—@
b) jgcwx o
ﬁ.: Ke
dm = - 005 x 25270 )
at

=z - 0-OS"™M

.. Kz -0-05 ’@

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

PMT

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

giving a reason in each case.

Always

Statement
True

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

(1)

When a real value of x is
substituted into \/
x> — 6x + 10 the result is

positive.

(ii)

Ifax>bthenx>é
a

(iii)

The difference between
consecutive square /
numbers is odd.

Sometimes

True True

v

Never

Reason

It only has 2 real roots when

b*> —4ac > 0.

When b? — 4ac = 0 it has 1 real
root and when 5% — 4ac < 0 it has
0 real roots.

XL-6xc+ 10
(x-312-9 +10
Coc-3\ U+ |

(x-2)*=>0
Cx-3) +1 2}

\J? a>0 looaco
ox >b ax >b
b b
X 2 = =
o X5

n", (n+11?

2
(n+1Y2 = n
nNt+2n+ | -n?
2n+ |
2n+ |t s thhe expvession
for odd nurmbers .

(Total for Question 6 is 6 marks)
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(a) Use the binomial expansion, in ascending powers of x, to show that
1 2
J@é—x =2—Zx+/cx + ...

where k is a rational constant to be found.

A student attempts to substitute x = 1 into both sides of this equation to find an
approximate value for V3.

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

\
"\("'\".‘ L8

o) Je—c) = (,L\»-d:) z ) "@ Q+x) = l+nx ¢ — > +..-
4T (1-zx)2
4

\ L
7_(\ ._—‘_oc\ K3

) \ 2
2 2 =-=2X = — =%+ .
& 6
(
OK:-— -

t
Ci- £x)2 => vaua for |-gx) <]

b
‘;xlé'
- | «4
| > ) < «

Tl< exPaﬁSIOH <s \{O\\(A' as X=\ 021'3'\(\1'6 I | =%
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>
=V

Figure 1

Figure 1 shows a rectangle ABCD.

The point A 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.

o)

SJ-r

2x - \0D When 2 =0:
- .2

= -£ x+7 Sy +2(0) =10

\j 3 \\] Sy=10
mp‘g:’% ‘@ =2
'%*"Mo’«"' A(0,2) -@

JJ

M ap z 3 "@

2

=m (:x:-oc\)

J~2.: 55 (2 -0)
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Question 8 continued

NP

Area= J7a x 2929
S
=1ll-6 - @

AD:J(—:*.)1 +2°
= 2429
S

-O
-©

(Total for Question 8 is 7 marks)
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9. Given that 4 is constant and

j14(3\/§ + A)dv = 24°

show that there are exactly two possible values for A4.

[

i
(3xz + AdAx

3 &
= [Z:x:z+A.‘J:.]'

©

"/

N\

= [2(!—0% + A CH)] - [20

Y +A (\3]

= l6+A-2-A

T 1% +3A

(4 +3A=2A2 -
2At -3A-14=0

2At +LA -3 A -4 -0
2A(A+2)-3(A+2) = O

(A+23(2A-FD=0

-
¢

Y
Aa+2<=0 2A-7=0
Az=2 Az -©

(Total for Question 9 is 5 marks)
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10. In a geometric series the common ratio is 7 and sum to n terms is S

Given
8
SOO = 7 X SG
show that r = iik, where £ is an integer to be found.

Seoe =2 ons s

\=7

a - % (o(- r“3>

———

\ -r 3
a - Ba(i-rb)
\ o > (=)

K= BXC—rb)\
3

= g(l—r‘\

(Total for Question 10 is 4 marks)
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11.

e oy =

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

(b) Solve the equation

1
f(x) = Zx+30

Given that the equation f(x) = k, where £ is a constant, has two distinct roots,

(c) state the set of possible values for £.

o) roy\je: ”[)('x\ > 9

b 213-10) +s:'-2x+30

-2(3-x)Y+s = 127:*30 *@ 2(3-x\+S=< -;—ac+3o

{
—6+2x £5= 52 +30 6-2x *5= 5 +30
] )
l‘x—I:Ex-(-Z;O l\‘2x=3x+30
CE SR -® Sx=-14
- 62 2 __3Y¢
°C = <& A =" — X
3 S
o= 82 ~@
3
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( )
Question 11 continued
C) w>s -(1)
When x=0;
2(3-0) 4+ S =\
J
23| +8 =y
yu= 1\ J
kel
w: S<K S\({ = G)
> J N
(Total for Question 11 is 6 marks)
. J
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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(20 — 30°) + 8 = 9 cos?(26 — 30°)

giving your answer to 2 decimal places.

Q) siatx +costx = |
COSIX = 1-gintX

Bsintx 1+ A +B = Q(I-sint e ) - @
AT Xt DX +E T[S —Asn™x
12siAalx¢ 4 sinc =\ = O - @
(2SialC +&4 3 AX =335A =1 =0
LsinX (3sinx +\) - (Bsiax +\\20 "ég‘-%
(Bsimxke>> DN (Y3vinx-1HY=QO - @
¢ )

2s'nC £+ 1= 0 o-sine -1 =0

. ) .
Slf\‘x:-—i - D- SH'\‘DC:“’:

= -1awF® - (60-53° oz (4.u3’,165:52° - ()
x:‘160'53°, -19-%3° 14 .<«8° 165-52° C?dop:\ "'CD
- < - - . i
b) 20-30° - -160-53 x.
26-30" - -19:43* - (1)

20 = 10:S3°
O = S-26° - @
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13. (a) Express 10cos@ — 3sinf in the form Rcos (0 + a), where R > 0 and 0 < a < 90°
Give the exact value of R and give the value of a, 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(80¢)° + 3sin(80¢)°
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) (1) find a complete equation for the model,

(i1) 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?

o) Rcos (@+x) = ReosBcosk = Rsin@sinx

10cos @ - 35:n0 = RcosOcosx - R sin@ sind
10cos8 = Rcos B cos X -33n0 = - RSINBsinX
Reasx = 10 - Rsinx s 3 "@
R? os?x = 100 R28in?7x = A
Ricos'X + Rt sin*x =100 + 9 CoSTR +8in¢ T |
R2 (cos?x 4+ 3int ) = 1O9
R? =109
Pearson Edexcel Level 3 Advanced GCE in Mathematics - Sample Assessment Materials -
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Question 13 continued

o) 2=Jos -0
@+0®

Rsinok -~ 3

-

R.co s (_6
tonck = 3 -CD
(0
Rz 16:30° (2a.p)

-

= Jioa cos (8 +16-30°)

b) D 1T o-10cosS(0) + 3sin(O)
l—a-10
o= 1l
Flz 1l - 10 cos (80t )° + 3sin (8OL)°
10cos @ -33in B ~10cos(B0E) + 3 gin (2o e)°
= J09 coy (@ +16-730° =- (10 cos(30)° - 35 (B0eN®)

: =Jd109 cos (ROt +16.30)°

Fl= 11 - Jioa cos (got +16m01° -(1) '

o

U) cos (¥0&+ (630) 2= Y

Fl= 1l (Joaq % -1)

Fl=11 +Jas - @
c) cos (Ot + 16-30)° =-| -for _—

YOL +16-F = 1RO < c.acuz

180 41360 =SLO {; 0-94 x 60

r second
L cycle =32 (25{-)
30t + 1630 = 5%+0O -é

1;:5“0_;‘6‘_—.5‘ »(D

20
(Total for Question 13 is 9 marks)
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Question 13 continued
c) t= 6:-5% Mminmres
{t= 6 minntes 32 seconds -—@

d) H=11-Jo8 cos (B0t + 1630

Whe woowld  iacrecse  thhe ‘ROt valwe -—Vér P)"QW\PUZ
o 90t. -(1)

(Total for Question 13 is 9 marks)
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Ve
14. A company decides to manufacture a soft drinks can with a capacity of 500 ml. OL“W\Q

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

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

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

1000

r

S=2nr*+

Given that » can vary,

(b) find the dimensions of a can that has minimum surface area.

(c) 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.

&) A= 2TRe¢r 427vrh
VI Ttrzhw

TrZhhz 300 —@
h =~ 300
TTr 2

Sz o flﬂrx(soo) “@

TSpr

- 2 1000 v

S5= 2N\r + _——_'Kv-z
S 2arel + no:)o _,@

b) S —27rr? + 1000r """
dS -4Tr -\O00OOr-*

a - -
= @
S

A{:d—r:o —@

G4 Tmer-1990 - 0O
2

p-
Grr? - 1000=0

F3. 1000
&
Pearson Edexcel Level 3 Advanced GCE in Mathematics - Sample Assessment Materials -
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Question 14 continued

b) = &.20 e (‘53.6‘.\ '(D

_ soOo
T omet

SOQO
= n (%30

h=%60cm Czs.£.) -

Rodins = 430 e (3=
1—\{;3#\& = 8-60 em (3s.4)

C) Fr=4%30cm h=R-60 cr

Il the rodiwns s

+Hhon e con S siuore in Prc)f’-d-e

toler t+hon -Hwij orc  wide. “@

L3I0\ oNnd. e

PMT

W (s &-60acm,

-louwt OAA caons§S ore

(Total for Question 14 is 9 marks)
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15.

e

Figure 4

Figure 4 shows a sketch of the curve C with equation

3
y=35x>—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.)

El—‘i:.-izix-'i'q -0 \LJ_O‘: m(sc-x\

- @
When ezt 1S= 6 (ac- @)

%cu\—’-—q —@ JC_J-IS:émc-Z‘f-
= 6 :j t6x -9 - @
l-r(s::ac-‘/"-“’l::«:.«-ul\cl:\c. “L/“r(&’c‘q\dx - @
o
=[;ac;"~°‘3x2+llr]: - [3x2~qm]c‘: @

:([ZC‘-&\%"%‘(“‘\?' -l-(l(‘-ﬂl'O) - ([_3('-«-'\1- q(%\]'O) "’@

(o]
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e )

Question 15 continued
<36 - (12
-~ 24

Amca_g#fz‘-l'-!- -

G

e
Ko
5
%
%
%
%
%
e
e
R
53 i
bodes Taele
&
LI
s
SIS
S
o=
9‘:&
98
g
-

=
5
&

058

(Total for Question 15 is 10 marks)
2 \L J
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1
16. (a) Express ————— in partial fractions.
P(11-2P)

A population of meerkats is being studied.

The population is modelled by the differential equation

d—P—LPll—ZP t>0 0<P<55

a ' » 120, ‘

where P, in thousands, is the population of meerkats and ¢ is the time measured in years

since the study began. ¢
=0

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

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

(c) show that
p_ A

1

B + Ce_?

where A4, B and C are integers to be found.

o) ' :A_-\- E —@

L= A(-2P) + BP

When PzQ: When P= 3 ;
- 1 -
1= 1A = U ®
A= — B =-_2
(|| 1\
2 2 l 2
B e L [T
—_— — ne n(u-1p
= T (11-2P)
| - =
| = (R .‘. T
b) f\_P, = 5 PC N-2P)) PCiL-2P) e —_
At R
_22__.aPclat -(J oy P 0P
PC-2r)

'
J‘; A= = Yunl=c]

f(% ¥ uqo)dp = [t -@
: 4n (11-2P) = =21n(it-2@D
2P ~2ln (I-2P) - Lt + C —@ -2
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Question 16 continued
b) When £:0, P=\;
2unl-2ln] = C
C=-2LnY "@

2Lh(P - 2Ln (I1-2P) = L-2Wn9
ArP= 2.

-

2Ln2-2nt+ = t-2LnY

£=\-89 J%rs (23

c) 2P -2t (1-2P) = -2Ln q

2Ln P —€e-2Ln9
-2

ap
2Ln (u-u- =t
afr I
ln (\1—2.(’) i ‘it —@
ar st
—_— -
-2r
3t 5 t
apz Ile® -2pe’ -©)
e L4
P(A+2e2¢) = Ile .
p_ _llet* e+t
T Qr2eit ‘é’g"
o\
P = Qe~ity 2
0 A=u
= = . = - U
F 2+e 2t g =2 O
C=%
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