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

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

f(x)=2x>—S5x*+ax+a

3
_f(=2) =0
2(-2) -5(-2)° ra(-2) +a =0
—36 — 2o + o = O
...%é - o :

(Total for Question 1 is 3 marks)
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2. Some A level students were given the following question.
Solve, for —90° < @ < 90°, the equation

cos @ =2siné

The attempts of two of the students are shown below.

Student 4 Student B
cos @=2sin0 cos@=2sin0
tan § =2 cos? 8 =4sin? @
0=634° 1—sin? 0 =4sin? 0
sin’@ = E
5
sin@ = +L
"5
0 = +26.6°

(a) Identify an error made by student 4.
(1)

Student B gives @ = —26.6° as one of the answers to cos € = 2 sin 6.
(b) (i) Explain why this answer is incorrect.

(i1) Explain how this incorrect answer arose.

__0\_'/ _‘éh_é’\j__i/ha_ft&_célyldﬁc’éu%%j sinl  owet
ﬂ’il ) jAOW’d Le Oa "[ ﬁ et _'_Z_Q'—;_/_t_ 9' —

b)  cCes(=-26.6) F 2 5.naf-266) B

Ces ‘f ~-26.6) ;s Rostive B
2sin(-26.6) s N€9 0t e

c/ when hketh 3.des  were Sg ctared
Q'\f’el’qutnj LeCame oo, bive.

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

% = (2x +1)"(4x + B)

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

(4)
- ~
pe = 26 v = {Joe )]
) . B
dw = | dv = §(2x +4)
glar A - -
dy = v olu +  w  dAv
odx A o o
P4
= (Z:r:-rljlq t Fx(2x+1/) _—
3
= (2x +1) ((2:: +1) + Bx)
= (Q.aa+t)3(2aa+l*8xJ
ot (l;n-i—l)l(‘ | O x +-|)
=3 A =r0 B= 1

(Total for Question 3 is 4 marks)
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4. Given
fx)=e, xelR

gx)=3lnx, x>0, xeR
(a) find an expression for gf(x), simplifying your answer.

(2)
(b) Show that there is only one real value of x for which gf(x) = fg(x)
(3)
o/ 91:' () = B la(e™)
= Vs ne
. = S
o o O -
b/ falfax]l =
l ¥ J(- J
gy .
3
S A
= &
o _ 3
_ . . B
-
2y = X
B 0= x’ -3
. _ o’—"it(xz'*”3) ~ .
x=c0 2= 3
x =0 dzyx x=-=
x ias Lo Le e)dj_e, ‘!l'zl.a,n, 2Lro .,L:\r}
— (The domain of 9 (oc) ~13 x>0 )

(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 = 25005
According to the model,
(a) find the mass of the radioactive substance six months after it was first observed,
S @
(b) show that % = km, where £ 1s a constant to be found.
(2)

o~/
4

,Abj/ dm = - 5 e
At o -
e J

’ —00.05C
1 =
e
2.5
i
. OLM = - 5 .
7 A t 25
p— |
= e WL
20

(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.
e
iy
.I“'.' -
o Always | Sometimes | Never
z Statement True True True Reason
é The quadratic equation It only has 2 real roots when
| |a?tbxtc=0, (a=0) B2 — 4ac > 0.
~#= | | has 2 real roots. / When b* — 4ac = 0 it has 1 real
: ,% z root and when #? — 4ac < 0 it has
R, 0 0 real roots.
e (l) 2
X - 6x Hic
When a real value of x 1s )7— l
substituted into (x’ - 3 *
x* — 6x + 10 the result is - i
at (3, 1)
positive. \/ mMin Pomf ( ‘
a(wo:yJ Po sitive
(2)
(i) | N
. when o 35 chmvfl
Ifax > b then x > — Y
a ik s frue
\/ 2x>b
< > %
when o s neg ahve
nok beal
-2 >b
(2) nL =2
(ii1) - =
(n +1) - n
The difference between . z
consecutive square n- +2n + 1
numbers is odd.
\/ 2n + !
even + 1 = ¢ 4 d
)
(Total for Question 6 is 6 marks)
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7. (a) Use the binomial expansion, in ascending powers of x, to show that

1 R
N =2—Zx+kx2+... ,;8;.3%
; g =
where £ is a rational constant to be found. : E‘ﬁ;
(4) f 3=‘w‘-3:,
A student attempts to substitute x = 1 into both sides of this equation to find an g
approximate value for /3 . : :-z‘
(b) State, giving a reason, if the expansion is valid for this value of x. z
(1 } : x :‘:'

2 v |

i B
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8.
A
>
X
Figure 1
Figure 1 shows a rectangle ABCD.
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
4)
(b) find the area of the rectangle ABCD.
(3)
o/ 5g 1+ 2« =10
7 =
g-q = - 2x  + G
o
—
y T X + 2
J
y ntcept = 2 l'“e\'m" —
i £p i _pPer o y =N . >
Y , PLllMJ#M— 3
. AP y= Zx+ ]
J z
- 29 = Sx + Y
29y - 5x = ¢ L
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Question 8 continued

a:(0,2) 8&:(5,4)

j_.en_g-}/[ﬂ_ F]@ . fS 24. 2’1- }

- /za

H’D Cres3}ey ukzn .= 0

4

2 (o) ~5x =4

- —5x = ¢
% 5 = T
5
1 (o,2) D: (¥, o)
5'
Lonatt AD <= 1/1-;111 + 2 *
J vi-35/ e
= 2131
5
ﬂffﬂ = AL A D
= Ja29 24219
5
= 53
- 2
= J/. ¢

(Total for Question 8 is 7 marks)

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



X
9. Given that 4 is constant and
L‘(z.\/i + A)dx = 24° -
show that there are exactly two possible values for 4.
) =
-l ; E
L 3™ + wy A x = 28w i~ g
1) o
B oy ﬁ
I 3 i - - : = ;
I 2x® v Ax [ = . 2 A
b Jd
y Y i ~ = 5
( 16 +4n) - (2+n) = 21
[
6 +t4ymn — 2 — A = 2R
~ 8
3A + Iy ~ 220%
— I
i O = Zn —3A -1y
o = (2r-7)(A+2)
R )
R=—— A=-2
1 L ——
© There o-e exe c.lj% £ ossible valwen
&Lfl —
ORI, T _ .
(Total for Question 9 is 5 marks)
J ;x‘
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10. In a geometric series the common ratio is 7 and sum to n terms is S,

Given
Sw=-8_XSG
7
show that r = i—l—, where £ is an integer to be found.
Vi o)
Sn:“(‘f’rﬂ) R = =
= b
o = g . a.[ I—KA)
e 7 | —
] = 3 ( | _r—"l)
i
-
L= 8 (1 -c°)
7 X
—4—=
C
F = | —f
T
|
!.G ... N
£
z _ i
C - 5
-
r = 5
k.*.—_ 2.

(Total for Question 10 is 4 marks)
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11.

y = f(x)

=Y

Figure 2
Figure 2 shows a sketch of part of the graph y = f(x), where

f(x)=23—x|+5, x=20
(a) State the range of f

(b) Solve the equation

(1)

1
f(x) = 7% + 30

Given that the equation f(x) = k, where k is a constant, has two distinct roots,
(c) state the set of possible values for 4.

3)
(2)
) F(x) > & -
b 2)3 -] +5 = —x + 3o
) 2] 3 -] = - x +25
- , N ;
2(3~-x) = 7x+t25 —2(3-2) = 5 x 25
& - 2o -'-:(,;)L + 2.5 —~ 6 A+ 2o = .é-_f,f + 25
i2 42 = x +80  —yp +yx = 5. + SO
~ 32 =85 . x = £33
2 -7 4 X B B &2
AR o] nok psplu b on o 3

Pearson Edexcel Level 3 Advanced GCE in Mathematics - Sample Assessment Materials -
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Question 11 continued
e et
C‘f’/ r|£ f:t'.) Lreyes 5 wikan 2 = 6
2] 3-0] + § = ]
5< k €11
(Total for Question 11 is 6 marks)
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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.

| VIV SIHLNIZUNMION 0T

(6)
(b) Hence find the smallest positive solution of the equation
3sin*(20 — 30°) + sin (20 — 30°) + 8 = 9 cos?(20 — 30°)
giving your answer to 2 decimal places.
(2)
,_&/ D dnat X & i ¥y 3 = ol( | —S}nlx)

3 %inz_gc T Siny +8 = 9 - 9s3in* %

. 12 38" 2 + Sin -1 =0 | _
_ (‘fSinx“‘/)(3'SirLJc+/) =0 B
. / : R i / S
. 3,‘/1,.:1',_5-“_:"‘7#_ St X = =
o ] T - p T & --*'“ :
- 2= 1. 48 , 165 52 X = =19.47 , -160.53];
- —————— ———————— —————— e —— f\
Lli x = 26 - 30
B x +30 = p ' -
. .
1L 7 £3w e &
Z
6 = 5 24 |
' Pearson Edexcel Level 3 Advanced GCE in Mathematics - Sample Assessment Materials -
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13. (a) Express 10cos@ — 3sin@ in the form Rcos ( + @), where R > 0 and 0 < a < 90°
Give the exact value of R and give the value of &, in degrees, to 2 decimal places.
(3)

S

P

!
™
-~
“.
.
™

-
L

™
’ﬂ
L

>
LA

Figure 3
The height above the ground, H metres, of a passenger on a Ferris wheel ¢ minutes after
the wheel starts turning, is modelled by the equation

H = a— 10cos(801)° + 3sin(801)°
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 | metre,
(b) (1) find a complete equation for the model,

(i) 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.)
(3)

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?
(1)

@ / cos (A+B) = cosA cosB — S5nA sinh
Rocos (B1x) = Reos® cos* =R 35inb sinet
_io cos @ - 3 sinb

. R cos & = Jo R _sin & =3
- . - — i S ——
R =1e*+3" ban ¢ = 75

- 709 ~F [
= ieg  x = éan £ 3
o = Jlé6.7¢0° - o
' Pearson Edexcel Level 3 Advanced GCE in Mathematics - Sample Assessment Materials -
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Question 13 continued

Viea  ces (9 + 16.70)

b/ H = a — (10 ces (got) - 33m(80t))
H=a — Jioq coes (80t +1670)
when =0 = |
| = a — 10
a = ||
. H =11 — (169 cos ( 80k + 14.70)
Gj  Max__heigik when Cos (0t v16.70) = = |
H=1( - Vieq(-1)
=l +Viog m
= 2. Y4l m -
Cf Cos (&£0E + 1€.7¢) = — |

g0 + 16.70 F 130, 5S¢0

$o—=—T7353
=
On 2nd L,(Jgf.? . Fokb + 16.76 = S40©
— . ot = s27%. %

€E= € 5¢ mins
= bming Ddlsecs.

ck/ increase  the  pedfrcwdt op

2q A~ (s Cos (look) + sin (loot)

Y

e

(Total for Question 13 is 9 marks)

v,
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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 r cm
and height / 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

10
S=2mr’+
d 3)
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.
(1)

S = 23" + Ik

S 20y 4 2 - S00

- o7 i,
= 2mtrY ¢ Jooo o
R o [ G
= 20t v 1lO0QOO
_ e R
e -2
v/ AdAS = Hmadr - 1000 r
/ —— T
olr
AL Adim oo re A S = O
Ar

B R _ ;

' Pearson Edexcel Level 3 Advanced GCE in Mathematics - Sample Assessment Materials -
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Question 14 continued

g — [locevo = D
[ - r'1_
3 3
. Y T r = IS S = D
e - 2.5 0 N i |
- i« |
7y = 25
- r = 3[25-
(7
= & AN s (SSILI]
h. & S oo
7(4.30)"
= .60 c~ (33})
c/ The radins 15 pucth Lioge, Fhan =
re qw'ia( a‘r:-.nk— Cor |
S
F'e(’j;ﬂli v . Th ’i'm/'/ Aﬂ'ﬂp"i i T ) 31‘7140'..1{
bo  paid it %

(Total for Question 14 is 9 marks)
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15.

Figure 4

Figure 4 shows a sketch of the curve C with equation

3
y= 5x2_9x+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 I 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.)
(10)

o y = (1-?& (¢,15) N
P

- 15: 6ly) +C |

e— = = 7 j = % — 7

Pearson Edexcel Level 3 Advanced GCE in Mathematics - Sample Assessment Materials -
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15
Question/{ continued

Cros3des o wuintn t.‘j =6

o = &Ex -9
9 - 6é=x
x = %
Areo o @O = ;_‘" (¢-2)(is)
b z4 unf‘f:’z —
"’-
Brea f_,‘..j; @ = "ZL(%)(CI)
- = %lfaln;f.sz
Gt-
o 3
Area wunde turve = 52° - 92 441 o
’ § = W 2
) :}22:'1"2—)( +//.9C/
L Z .
- % :
2(4)=s ~ T (4) + 1i(e)) - (o)
z

15 o
(Total for Question 7 is,5 marks)
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16. (a) Express S in partial fractions. i
P(11-2P) 3)
A population of meerkats is being studied.
The population is modelled by the differential equation
dpP 1
= = —P(l1 - >0, 0<P<55
3 7 P(11-2P), t=0 0O<P
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
P —AT
B+Ce?
where 4, B and C are integers to be found.
(3)
e/ J = I E
pP{ir-2¢) P li-2¢
I = A(ll-a2r) t 8(r)
Let p=o | = IR
= :/ 7/
et p=%1 =2 8
7 ™Y 2 Z-
B - =
1/
i Fs
.-——' : T
Io jg = 2 £
L o+ e
1l F 0 (i-2r)
\. J
78 Pearson Edexcel Level 3 Advanced GCE in Mathematics - Sample Assessment Materials -
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Question 16 continued

Bl _ b Al = — P(j/-2p)
A A
[ 22 qp =]) ot
£ Y J
5 | -
g 2+ b AP = [ Ak
e | 7 [/ - 2P J
. 4
Linlpl — 2 Inlii-2p] = € +¢£
2(n P = 2n(41-27)=¢ + ¢
bhen &2 o 2 = |
7
2 ln i - 9l 9 = ¢

2 U p — 2 in (41-2£P) = € — 2 [~ 9

pop. double, wlen V=2

2 la g =~ 2in = €& - 21la 7

2(n 2 - 2127 + 2ln 9 =€

6’ = /. 89 g e wurd [33})
u e

T e—

c) L2ia P = 2ia(lsr-27) + 212 9 =E

2( IaP + a7 = 2n(li-2,) =¢
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Question 16 continued

L% {7’1”»—1:’) = 7 ¢
9/ _ 6-‘—5&
o - It - 2P - o o -
9p = e (1/-2r)
) 9p =llett = 2pe ¢
D +a2re " = ije*"

and woido

?eyfé -+ Z
= /{
— T

po= e [y '*H’*’? z

&
et
&
b
Pots

=
o

KA RAMAI N NN
SO E U AN

B = {1 B =2 c= 17
(Total for Question 16 is 12 marks)
TOTAL FOR PAPER IS 100 MARKS
N F
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