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where a and b are constants.
When f(x) is divided by (x — 1), the remainder is 7

(a) Show thata +b =3

When {(x) is divided by ng 2), the remainder is —8

(b) Find the value of @ and the value of b

(@) USE 3| peMAINDER. THEOREM ©

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

fx) =x*+x3+2x* +ax + b,

= (x -(-2)) @)

©)

if  f£lx) = Quotiemt + remaindir 3
(-1)

dan P(r) = remainder

o _Flx) o quorent + 3

x-1

hen £(1)= 3

141 & 2 =+

(b) WSE REMAINDER THEOREM ACanIN °

W _F0g o quokent - 2

x-~(-2)

= en f(-2)= -2

N
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Question 1 continued
o SWiaShtute 2=-2 in £(2¢) = -2
$C-21= (-2)3 4¢-2)2 « 2(-2)%+ al-2)+ b = -2
6 - 8 + 8 - 238 + p = -8
16 - 28 + b = -8
S .l
-23 + b =-8-16
-2a +b = -24

Now we hgve 2 equations 3

® 2+0=3
@-23-\- b=-24

SOLVE SIMULTANEOUSLY ¢

(a) ELIMINATION o

([a-a-b =3] x2 ____8*b=3
23+2b*6@® == g=3-v
-2+ b==-94 @ -2a%+bz=-94
3b=-18 W N
B =0 . =2 3=b +b = - 24
. =¥l +h=-249
d4(-6>=3 00 e
=9 3b = -19
b=-6
A =3-(-6)
92=49
So : a= 9
b=-6

(Total for Question 1 is 7 marks)
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3, r
2. The first term of a geometric series is 20 and the common ratio is —. The sum to infinity
of the series is S g

(a) Find the value of S
(2)
parkal Sum

The sum to N terms of the series is SN

(b) Find, to 1 decimal place, the value of §/,
(2)

(c) Find the smallest value of N, for which §_ —§, < 0.5

(3) For 3 geometric Series,
] 8o = N

(C))

W -

N
= &y(1-r ) where N =12
(1-r)

Sn

N
]
~
\
)
o
- »
—
!

1

A= 38 =_ 122.8 (1 d.P.)
(&Y &= leo  (found in ta)\,
N
s, = 2001 -(%3))

(1-%g)

N
lop - 2000 -(¥3)) o~ o g

(1-3/g)

N
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Question 2 continued
o M
o -720L0-L778)) 4 0.8
\ 4_/g
N
160 = 160 (1 -(/3)) < o.S

()
o (1 - 1-(75)) < 0§

Ll ’q-\N %ﬁm

So-Sn =0-§

Se roeund UP N =44
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Question 2 continued
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Question 2 continued

X
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DO NOTWRITE INTHIS AREA
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(Total for Question 2 is 8§ marks)
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3. y=4(3"+x)
(a) Complete the table below, giving the values of y to 3 decimal places. . 2
Interval btuv wo X -Coords = 1|. oil -ﬁrape‘z\um %
x 0o 7 | 025 0.5 0.75 1 =
=
- ' ) =
multipied by 2 a< au oreshared by Two yrgpeziy =
(b) Use the trapezium rule with all the values of y from your table to find an approximation fl—:n
for the value of b
-]
T
1 >
[ J3 + ) d
You must show clearly how you obtained your answer.
C))
(c) Explain how the trapezium rule could be used to obtain a more accurate estimate for
the value of 8
1 - g
[ JG +x) dx S
,l ~ () :Eu :
=d 20 - =
@y y=43""+0.5 = 1.494 (3 dp) a5
— =z
= 43° %4035 = | T
Y G
B
=)
ITX
3# : 2
(b) £Cn) S
o /.
[]
is i'g 1 ‘ ﬁ . :-iﬁ:a
araph | Y A Wi represeiafion. D L
. D RRW = o i T P\ N 1 = (™
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Question 3 continued
A= Lh Yo+ 2(311- Y, + q4}+ V=
A '-'-‘T(o.a.s)[q + 2_(|.1s'|+|.4°|4+ |.14|) -u-:.]

A= o.us-(n.%e) = .44§3S
A

.50 (3 sf.)

(€) AS we can See N o qraph, using

trapezia can mean over or underestimating

ared. To make e Irapezia Pit closer
with e Curve f(x), we can:

- decrease wid® of Siips ]_(sm ldea )
- use more trapezia

A A

N7

BETTER
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Question 3 continued
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(Total for Question 3 is 7 marks)
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Natura) humboers - 4,2,3,4,5...

4. Given n €N, prove, by exhaustion, that n> + 2 is not divisible by 4.

)
Wwe can go +hwrough a series of natural
numbers and ‘exhausy” Hvam

n| nr | n2+2 |even/odd?|divisible by 4 ?
1 1 3 odd NO 3
2 A & even NO 3
3 Qq n odd NO =,
4 {7 18 even NO 33
S| a8 2% odd No
6 | 36 28 even NO
Why ?

Whan N 1S odd, n* and nla 2 ' ath odd.
Odd numbergy camotr be divisible by 4.

Whan n s even, a* is even anol RLWAYS
2 mulhple of 4. So, adding 1 creales a
remaindel ; Nn2+2 cammet be a mulfpu of
4 .

so, 4Por al. n, N2+2 canmot be divisibl
by 4.
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Question 4 continued

OR : ALGERRAC PROOF : 5
(@]

R <

¥ n s even t n=2k g
=

=

()2 +2 = 4x*a2 3

2

=]

b

4242 &=

4 remaindey; S

p— T % me 3

= Kkl *ff{, not dwvitible 2

\2/ ®ya
If n i odd 2 n=2k+)

(21e41)% +2 = 4kla 4+ i+a 8
T 42+ 4x -+ 3 -

< S remainder; =

= ke 4 1 4/ 3\ not diviSibl =

4) vy 4 A =

N S

S

SO

o -

o)

ST

LA

S5
z
=
=

Q4

(Total for Question 4 is 4 marks)
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28, = n(?@-& (n-1)d.)

=
<
L
=S
<
v
T
E
o
o
=
io =
=
=
X@)
=
Q
=)

5. An arithmetic series has first term a and common difference d.
(a) Prove that the sum of the first n terms of the series is

sn[2a + (n - 1)d]
C))

A company, which is making 200 mobile phones each week, plans to increase its

production.
al 3,

The number of mobile phones produced is to be increased by 20 each week from 200 in
week 1 to 220 in week 2, to 240 in week 3 and so on, until it is producing 600 in week N.
9Nn
(b) Find the value of N
()

The company then plans to continue to make 600 mobile phones each week.
(c) Find the total number of mobile phones that will be made in the first 52 weeks starting

from and including week 1.
5)

(

(2) In an arithmehe sequente , we add d
‘cachh derm 1o find 4iwa nexr term.

So:

g = a + a4+4d + eeet atln-2)d + 3 + (-1)d

I we write the Sum backwards $

Sp = 3+(n-1)d+2+(n-2)d +...+ a+ad +3

Now, we con add both t» find double S, ¢

® Snz2 + a+d ¥ eeet atN-Dd + 23 +(N-1)d

Ny

Sn = 3+(n-1)d+23+(n-2)0. *+ece+ a+ad +3

28, = 2a+(n-1\d + 23 +(n)dd 23 +(n-\)d +lZa*(l\-

Leave\
blank

1 d

e ) 4 (n-11d)
P Sn= (23 )

+erm 3
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Question 5 continued
() 2, =9+ d(n-1)
[ | ),
KN\ <z>
600 = 200 + 20(n - 1) g
400 = 20(n-1) S
20 20 2
20 = n-1 ;
n=12 7
-
ARITRMETIC SERIES
(<) -
Wéew: 1 |, 2, 3,....,29,22,23.... §2
ND. ;
PHONES : 9.(00 +220,240, -..- ,600, 600, 600, ...., @00
\» Use PARTIAL g
SuM FORMULA 5
5
= N 1 F_r_u'
2 J ;
_ o
Y s
2 ) .
phones in
KR
)
So 4+otd) no. phones = MO0+ (Ll §
= 23 000 5
=
=
o)
g
I'?l
Pearson Edexcel International Advanced Subsidiary/Advanced Level in Mathematics, Further Mathematics and
Pure Mathematics - Sample Assessment Materials (SAMs) - Issue 3 - June 2018 © Pearson Education Limited 2018



www.mymathscloud.com

Leave
blank

Question 5 continued
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(Total for Question 5 is 11 marks)

Pearson Edexcel International Advanced Subsidiary/Advanced Level in Mathematics, Further Mathematics and
Pure Mathematics - Sample Assessment Materials (SAMs) - Issue 3 - June 2018 © Pearson Education Limited 2018



DONOTWRITE IN-THIS AREA DO NOT WRITE IN THIS AREA

DO NOTWRITEINTHISAREA

6. (i) Find the exact value of x for which

log,(2x) = log,(5x +4) -3
“)
(i) Given that
log, y+3log2=>5
express y in terms of a. Give your answer in its simplest form.
- 3)
| Recah rwes of logarithms ¢

"
x
g4

o b o

| log, (B) = leg (@) = log, (B
- a [ 8
—‘o_sab—-.—’cim

¥. _.b -

Vi

1) lo 2 ):\\gs (s -\-4}3

109, (5 +4) ~log, (2) = 3

log, [5-+4)\ = 3
N2 ) #

Qi,.ﬁg-&t‘]- 3Yx

-~ A
S«

S b
(1]
-~ €

Leave )
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Question 6 continued

ALTERNATIVE <
logali ) = Iegz(g +4) -3

log, (2:) = 103,(5: +4) = -3

Sx+d , (51“) (13)&(sx+4)

8&(24-{_(5 +4) )gz N

= 5.+4 Crrrd /N

- B .
i) ey +3logg2 =5
logyy + logg2°® = S

2 =3a_

o0
[}
n

blank

N
Leave

3 Q6
(Total for Question 6 is 7 marks)
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7.
VA
P
0
0 X
x=13

Figure 1
The circle with equation
x2+3?—20x— 16y +139=0
had centre C and radius 7.

(a) Find the coordinates of C.
2

(b) Show thatr =15
2

The line with equation x = 13 crosses the circle at the points P and Q as shown in Figure 1.

(c) Find the y coordinate of P and the y coordinate of Q.
(R))

A tangent to the circle from O touches the circle at point X.

(d) Find, in surd form, the length OX.
3)

() Standard form of equation of 3 circha:

2 L
(1’. - Zce“m] * (H-Hmnl-re\ B rl

Ly rewrite qiven eq. N> standard form ¢

22 - 20 + 4yl -1y * q o
y by *139 =o0

Leave )
blank
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Question 7 continued
(1) Compiete e Squ (N = i
o
x*=26 2 * 4t — 16y =-134 g
J 4 E :
-
l-)a - to botn S ° 5
-k J S5
x=20x 4[-20 o L _ley =-139 +/-0\* 5
2 2 z
x - 20% +100 +4y* - \by =-139+100 %
Z —20% +100 + y*- |y =- 39
& Pactrorise
- T4 ur - T -
(x—=10)"+ y*-1by = -39
(2) complete e square Rr jerms with y o
(x2-10)*+ y* =16y = -39
J*M%")M :
1 -
-10)* & y? - -\-"“"1="3qu'£z
2 | 2
(x-10)" + y -10y +04 = 285
Vo ~
“» Yactorise
(x-10)2 & (3-8)" = 2§
: -10)*+(y-8)" =
cCoofdS o =
Pearson Edexcel International Advanced Subsidiary/Advanced Level in Mathematics, Further Mathematics and o
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Question 7 continued

(b) In (3), we found
(= =-10)*+(y-8)" =25

2 .
(- xcenm) * (Y- Btanl're\

c2z35 Seo rz J2s =S

>

(€) (»x=-10)*+(y-8)" = 25

So, a+ 2 =13 ¢

(13-10)* & (y-g)* =25 *
CB) 4y - ey red)z 285

?3*-_3‘-&5 -as >

~ y -ty +48 =0 —> factorisel

 (y-4)y-12)=0

AW _y_-4=o_ or y-w2=0
N W o ~y=4 o y=j2

(d) 1MAGINE R y P
DIAGRAM 3

+arngent

Q

= | > X

0
2 =13

Leave )
blank
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Question 7 continued
~ Whare OX=0C~-r
RECALL T distance formulad o
[ Y
d = ,I‘x - ]‘-*tg!-u_‘
1 J'I.‘
- 2
OX 2 Al4 =S = 4129
Q7
(Total for Question 7 is 10 marks) |
J
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DONOTWRITEINTHISAREA:

y=10x—-x>-8

& |

Poie = Punder C2

{— Pateen - |\u-rmll.rcn
/A
nn'-'- ﬂcz-n‘“ 1o} \

Figure 2

=<V

Figure 2 shows a sketch of part of the curves C, and C, with equations
Ciy=10x-x*-8 x>0
Chy=x’ x>0

The curves C, and C, intersect at the points 4 and B.

(a) Verify that the point 4 has coordinates (1, 1)

@
(b) Use algebra to find the coordinates of the point B

(6)
The finite region R is bounded by C, and C,
(c) Use calculus to find the exact area of R

)

'ty = 101 -(N*-8 = 16-1-§ =1
Ca2y= (113 =14

LeaveN
blank
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Question 8 continued
| h d o
. <
A yci = yez A X %
tox - x;—g = 23 E
xd+xt-10e+g=0 5
USING FACTOR THEOREM, We Kknow : =
I x=1 1S 3 soluhon of Yo =Ye. , Han >
- \ R +%2=0
Use a\gebraic division Yo factorise &
=1 &P x> -10x +2 §
o
5
(1) Divide ﬁrg-\- Jerm of dividand by First etm | =
° :r. 2 i M
o divisor HimstAeem—e{?_%ueﬂenl =
x* z
-1 (3P 2> _10x +8 =
[ W - -0

(2) Mmuinply ouwtr and write under o
2

=11 254+ %*-102 +9

ad- a?
(muhﬂﬂﬁk—'\m—wl 2
-1 3 T _ +9

L J &2
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Question 8 continued

'4-)'Dlvwlﬂ. Birr term o(? e%pre@u'm by fHirst  derm

© or t _2x = 2% —» next t+erm of Fuetient
x

2 + 2%
(%21 I xde et -10% +9
- i 13- xl
flxd-10x

(S5) Mulhply owt and wrile undar ¢

m
& € x*+ 2%
-1 | 234 2% -10% +9

@) Subtrack then bring down next terw 2
e + 2%
%x -1 LR *
xd- x?
1x2~-10%
-(-;51_21! i

—3x +t8

Leave )
blank

(3) Divide Pirsr derm of expretSion by frst 4ermn

of Aivisor $ “8X - _g —» next +erm of quetient

51
2> + 2% ~-%
-1 | 234+ 2210 +9

- xd-=x
2% ~-10x
-(-2%x2 _2x)

—23x +8
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Question 8 continued

() Multipy owt and write undere

% -1 23+ 2t -10% +9
- xd-x?)
2%t —-10x
—(-2x2 _2x)
-8% +%
-8x +Q

(?) Swotract
: 2 + 2% -8
-1 | 234 xT-10% +9
- xd-x*) \ ) )

i} 17&7"-:'102.f S e\ A

So; Y. = Yec, can be weilen as:

PO T l2e=)(5¢ 2 + 1x -8) —> faclorise furiwar!

2 (x-\)(m+a)x-2)

So - =14 —> o A
= =4 —3 our of range , x70
x =2

so 1531 EM‘[B'=23=3

— B =(2,%)

(Total for Question 8 is 12 marks)
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Question 8 continued

(c) Ay has boundaries A ,B

Rg = nt,_- ne=
N2 ~ 2

- 4 1

CoMBINE USING RULE:

fCx)dx +| 9(x)dx '=S¢cx) 2T 9(x) dx

ReMNeEMBER )
ne\
netr
| IE A
< _ z“' - $w.°'" 3 2 3 ‘
I+ 241 0~ 3+ |

=(20- 8 Ag-ty= b
3 3 4 2

Ag=1/n

Leave )
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no\e 1\ \imy IMS/ Nl @3y§ | Re Shewn. Wey 2

1 n 1 N WL

Not PL, hene | have netr included

P
’
9. Solve, for 0 < 6 < x, the equation ‘k .

sin 36 — \/500530 =0

giving your answers in terms of 7. .y, n radiang !l
’ 3)

(i) Given that

4sin’x +cosx=4—k, 0< k<3

(a) find cos x in terms of k
= n clegrees!l ©)

(b) When k = 3, find the values of x in the range 0 < x < 360°
Gy sinde -d3cesr@=0

sin3@-J3cos306 -0
cos30 Ces30

(&)

Sin30 - [2ce8%6 -0 -» 1ane =5me
Tcos3e  dcesty 00 2IN/=]

AN ~ /A wwar )
tan26 -4 =0

tan20 = {3, range : 3(0)< 20<3M

"ON CALCULATOR :

__%® = tgn"‘(;E;y- (el WV N

N - B | V7Y S S _ A

/"\ 19n 30 =

47N

Sus,
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Question 9 continued

ALSO, sing Owr range goes up 27

blank

(1)
o
(1]
—
D
=
o
]

@
(1]
9

|15

4
a3

(it) 4sin®x + cosx = 4-k

Use identity : » Sin*x + cos?x = 1

Wgintx = 1- oS

<5 N

Qtj-cos‘z.) +Cosx = A-%

/?\

A-Acos™ * cosx = A-k
[ 4 v

4Co5 % ~1CosSx - =0 —» FACTORISE

Cosz = —b & -lbt-4ac.-

22

2(4)

Cosx = 1+ 41316k o 1=41+106k

4 3

N
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Question 9 continued

(b) whaen [€=3"

osx = A+ {1+ 1603)= Axdaq | 143 _,
] € ¢

cosz = A =A41+16(2) - 4-449 -1-3 _ 3
] 4 4

@wlu.n cosxk = 1*

ON UNIT C(,QCLE ¢ L \&\

% = 360~» OUT OF
RANGE A

@ wvnen  coSx = —3/4

ON CRALCULATOR: .
2% = cos™ (-%) = 138.6°% =139 (2 sf).
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Question 9 continued
ON UNIT (1RCLE o
%= 134°
N 2= 360°-139°=221°
139°
lgoo (] C°$ 0
] 360°
U
230°
o O P
. : '
Q9
(Total for Question 9 is 9 marks) 7
TOTAL FOR PAPER IS 75 MARKS
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