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1. (a) Find the first 4 terms, in ascending powers of x, of the binomial expansion of

(2 - f)
4
giving each term in its simplest form.
“

(b) Hence find the constant term in the series expansion of

1Y X\’
(=)
X 4
o[ BINOMIAL EXPANSION FORMULA:
N ) ) L O 10" (bl 4.+ CC, o' ()™ & ()"

|
where "C.= (%) = TGy

(©))

An=¥

21024-1280x4 #2022 - 240°

= 1024 - 1280 4 320x%- 2u0x’ /84 VA4 VA1

q
= 17616 /M1

~
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Question 1 continued
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Question 1 continued
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2. 2x

NG

(a) Complete the table below, giving the values of y to 3 decimal places.

x| @S 0 0.25 0.5 0.75
0.462

0.5137 0.653 0-686 0.698

)

(b) Use the trapezium rule, with all the values of y from the completed table, to find an
approximate value for

Y3IdY SIHL NI 31IYM LON Od

0.75 .
j _r
025 \/(sz + 3)

(&)

x=0 x= 0.5

0 0.$
Y= 2 Y= 2
7 7

{0+ 3) (5(0-5)2+3) P

vz 0.533 (3dp) yz0.686 (3dp) V1

Fsiiionaa:

.-‘—- + ) . re h:b-—a
[))

a0
* ‘* heights of strips in between the first and \ast 1 X
| represents the Reight of Bhe FiesE and Vast / Jesoseseses
idth W st Q <
widin ofgp shrip strip respectively humber: of strips %

a

h=0.35--0.28

% X There ace 5 coordinates 36 5-1=4 srigs used

h=10-25vB9

0.3S

% \
£ =1y o.zsx(o.qu-fo.sq; +2(0.599+0.652 *0-686)) VMA

J.o.2§ .I_(Sx."+ 3' 2
= 0.624 (3dp) VM
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3. f(x)=ax’ —x*+ bx + 4
where a and b are constants.
When f(x) is divided by @ +4), the remainder is £108
(a) Use the remainder theorem to show that

16a +b=24

Given also that (Z%=9) is a factor of f(x),

(b) find the value of a and the value of b.

(c) Find f'(x).

(d) Hence find the exact coordinates of the stationary points of the curve
with equation y = f(x).

0. [REMAINDER THEOREM

2

(&)

Oy

(C))

~|When a polynomial, Flx),is divided by (x-a), the remainder is f(a)

JMAMMJMLMAMW s -9, 05 xtu=x-(-u)

%at b =24 @

_ _16a+b =24 VAT

b. |FACTOR IHEQ&EM'(GZ'E) is_ o hmt °E {‘,) HY e( k—) -0 ‘M.h-o » %= h\
o

Sab in %z 2
<

~
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Question 3 continued

_ Solve @ and @ simultaneously

16x(2): - ()

160 % 64b =-480

V™A
-(16at b = 24)

€3b = - 504

b =-8

=R ints @

=

16a +(-8)= 29

DO'NOT WRITE IN THIS AREA

160 = 32

0z 2

. s.oas2.bz-8 VM

c. Using the volues of a and b from part (b)

f(;):_z;’-xz-hﬂ\

£l s €2 -2 -8

2
()= - -8 vV B1ft

d. At stationary points, £'(x)=0
Pz 6x 2% -8

1

- B

(Gx-4)x+1)=z0 /M1

DO NOTWRITE IN THIS AREA

3Ix-4:=0 %x¥120

x4 %24
3

4 .00 -1 VM
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4.

The points P and Q have coordinates (~11, 6) and{3, 12) respectively.
Given that PQ is a diameter of the circle C,
(a) (1) find the coordinates of the centre of C,

(i1) find the radius of C.
(C))

(b) Hence find an equation of C.
(2)

(c) Find an equation of the tangent to C at the point Q giving your answer in the
form ax + by + ¢ = 0 where a, b and c are integers to be found.

A3)

(‘"'KV mdm-lr/ « 3,9)
= (:Lq‘)
\\ / >* V81 Je1
il. v ¢
~ | DISTANCE BETWEEN TWO POINTS FORMULA
d“!(vlzﬂi .31 & (\'l= -\:5\'1
N e T 4
=95
=5 VA1
. Centre is (-7,9) and radi s
alx--)e (\,-Q)' = st
(=3 e (y-a) 225 VM4 vl
\ Y
ra (Y int
(=3.,12) gmdien{' = 12-9
/ 3.3
1.9 =3 ¥m
/) :
\
N\ Z 1\ . =x
~ “~ \

~
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Question 4 continued
i = { iproc ¢ in 1 ntre
J,mmmm-"'—
Iy
3-H
3
- \ ine ¥o find equation of tangest
POINT- SLOPE EQUATION OF LINE
y-Ya = m (2-2,)
s,oﬂ:";gx--:) Y|
-12 - - +H °
3
3y- 36z -4x-12
+ LM = Ja
y,
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Question 4 continued
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5. Ben is saving for the deposit for a house over a period of 60 months.
Ben saves £100 in the first month and in each subsequent month, he saves £5 more than O
the previous month, so that he saves £105 in the second month, £110 in the third month, g
and so on, forming an arithmetic sequence. 9
=
(a) Find the amount Ben saves in the 40th month. )
(2) m
2
(b) Find the total amount Ben saves over the 60-month period. 5:"
3 &
e
Lina is also saving for a deposit for a house. o
Lina saves @600 in the first month'and in each subsequent month, she saves £10/1ess than)
(@he previous monthy so that she saves £590 in the second month, £580 in the third month,
and so on, forming an arithmetic sequence.
Given that, after » months, Lina will have saved exactly £18200 for her deposit;
(c) form an equation in n and show that it can be written as 8
=
n* —121n + 3640 = 0 o
3) =
5
(d) Solve the equation in part (c). =
(2) Z
E .
(e) State, with a reason, which of the solutions to the equation in part (c) is not a sensible v
value for n. =
@) >
Lﬂmﬂ_hghmh*&ﬂm&mum&hmm:emme ;
- [ 8%
__|laaz at(n)d :
___ Fiest teem, a = 100
__ Common ditfecence ,d=S 8 U&
_ Oyo= 1004 (H40-1)x5 ym1 : g %
= §295 vaa 3
Z-ﬁsﬁf
S
=
b. | ARITHMET\C SERIES m
2
_|SnzD(20a+ (a-1)d) S
S
SR
Se0= &' (2100 +(60-1)x5) yma Z-iai-i
S
30(200+ 5945) VA1 S
L s vad o
) ..........
16
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Question 5 continued

¢. First term, a = 600

Leave\
blank

__Common difperence, d =-10

= -1)x-10)

2

Jxmi% (1200-10n410)  AMA

Snt- 605n + 18200 = 0O )-'.—5
 onte12n+36ud =0 JA1

d n-121n+3640=0

(n-56)(n-65)=0 yM1

. n=-56=0 n-65:=0

Nn=S6 n=65 VA1

e. n=65 is not sensible because:

_ " The money has already been saved alter 56 months
_ At the 65th month, Lisa will save 600+ (65-1)(-10) =-4o which is nonsensical

_v,,‘}mmw
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Question 5 continued

DONOTWRITEINTHISAREA

25
N
oA

&

s
B
<

¢
‘02:
L)
b

o
00N §
58

?&‘:’0
R

o208
3

o

¢
s
doteds
%

XX

558

0‘0
00:
RRK

35
0%
G

%%
5
SR
R

L
5

0o
%%
<5

KR
X

%0t}

%
5050

XX
35S
696%%% %%
RRRKS
%5

o

Q5

(Total 11 marks)

19

AR AT TR O Turm over »
P 6 2 7 2 2 A 01 9 3 2



Leave\
blank
6.
VA

=)

o

=

(@)

post|

=

=

o

m

2

-

o

n

>

o

m

>

0 \ %

)

)

=
Figure 1 9
=
Figure 1 shows a sketch of part of the curves C| and C, with equations g :
=
C :y=x"—6x+9 x>0 =
Ciy—orfxlp >0 X
b
The curves C, and C, intersect at the points 4 and B as shown in Figure 1. oo
-
The point 4 has coordinates (1, 4). 5
Using algebra and showing all steps of your working, S

(a) find the coordinates of the point B.

“) %
-
The finite region R, shown shaded in Figure 1, is bounded by C, and C, : g
SO
(b) Use algebraic integration to find the exact area of R. SIS
3) 3
6 - bx +92 24 724 Vi o
2+ 22 -132+1020 VM E
oo s
-
| g5

20
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Question 6 continued
x4 3x-10
x-1[23+ 2x* -132 +10
_( 3 - 2)
3 - 13x
- (32 - 3x)
-10x +10
-(~10x + 10)
o o
3 Q2 _ + - . [} _
Solve x*+3x +10=0
24+3x -10=D
| QUADRATIC FORMULA
= -b2 8o (3
20
2= -34{3" -4512-10
2x1
xz-5, x=2 ¢ B hos 40 have o positive x-coordinate from figure 1
=2 i H - i of B.
(2)7-6(2)+9=8-1249
=5
:.B(2,8) va1
b
- - dx
[}
_ Between A and B, (; isabove (4, s0:
8
~ Aren between Cond (o= [, (- (s dx
= r-?.z" +‘-Fr.-1—(x’-6'x+Q)dx
1
- I: -2:’4—1:.-1-:34- 6x-Q dx
= !: -‘x,-?.:."-(-‘l‘Sx <10 dx
2 [-1.%.2.3, g,‘t_m;]’ JMA vAM1 IM
| ] 3 2 1
2 -2 20 & o -100) - [-2eat'- 248 + Boaf - 1064 vadm
q 3 2 Y 3 2
10 -[-53] = 13 um
3 1?2 1
J
21
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Question 6 continued
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7. (i) Show that

and + | 1 0+ nw 7
an = — — ne
tanf  sinfcosf 2
3)
(ii) Solve, forl@'<X¥<90°, the equation
3cos’(2x + 10°) =1
giving your answers in degrees to one decimal place.
(Solutions based entirely on graphical or numerical methods are not acceptable.)
® ® 4
i |tang=308) [Gin?0y cos?O =1 |
cos®
4. a_
tandt -il‘:g t oD @ L Wa
€os® y \ N
= ﬂ 4+ C0s® -~ . b -
cos®  sin®
= sin’0 4 cos®® 70 N | & WP P o Vi
coseslne
. = 1 @ _a— )=
cos0sin®
= 1 \ W WA W I D - ., )] A
$inBcos®
ii. 3cos?(2x +10°)=1
s (2x410°) :% M || A W _a—
~ cos(2x410°) =xli; B e B = = __ N __\ - BN SN 2N
The range given. 0°$ x <90°, can be 4ransformed +o 10§ 2410 < 190°
- R T
cos (22410°) = e o e e €08 (22410°) = -K
quadrant of CAST diagrom 7]
-1 -1 [1
22410 = cOS (I_) : X = cos (I;) A
Y 22440 = 54.34°, 305.2¢° X = sudu N uFust28.26
180 +5u Ju= 234,94
22 = 44.34° 22410 = 125.26° , 234.34° c
= = 22.367° x = 57.632°

22.4° , 57.6° VA1 (30 1) VM (for ot

N
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8. A geometric series has first term a and common ratio 7.

(a) Prove that the sum of the first n terms of this series is given by

g = a(l—r")

n 1—-r

The second term of a geometric series is —320 and the fifth term is %

(b) Find the value of the common ratio.

(c¢) Hence find the sum of the first 13 terms of the series, giving your answer to
2 decimal places.

(©)

2

(&)

VM

rotio , v

- : + o +.-Lear”
Sn-rsn : a-aer”
_En:hu'siﬂg_md_mnktng_&_'lh!_mbjeﬂ
Sn-rSn=o-ar" a1
_ $a(4-r)= a(1-r"
~ Sn = a(1-»"! YA
1-r
. s
b._Second ferm: ar = -320 ar = 25
o -320

Fitth term : o\r“ = 512

75 ;s 8 1
r =" o

125 S yMa

~
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Question 8 continued

<

1

[

<

v io: p=-2

n v S

=

=

E ~ First ferm: or 5 210

& g

=

5 = 8§00 JMm4

<

(o}

o

<

S

LC

Set

s

T

0% el
S

L
=

=
s @ 5%
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Question 8 continued
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9. (i) Find the exact value of x for which

log,(x +5) —-@=log,(2x — 1) O
(@)
“) =
o
i e o=
(i1) Given that =
=
377 %2 =108 -
2
(a) show that o
n
075" =2 =
“) =

(b) Hence find the value of y, giving your answer to 3 decimal places.

® (2)
i, |10g(£) = log(a)-1ag(e)
Reweite 4 in | IR 1o tonsthes. g
/el Q
4[091 (x+5)-4= ‘003 (12.' 1) =
log (x45) 1ag3 () = logs (22-1) ;.
$5)- = logs(2x-1) <
x45) - logs(81) = logs (2x-1) Z
2°) . logs(2x-1) =
x+S _ 22-1 VM 5:"
%1 o
B
. x45 = 162x =8I m
= =
161x = & :
x = 86
161

. btc
na. |0 = QbJL o‘

33 ) 2vY _ 108
@353 %21 x 27 = 108 yg1 ym

:
1[HM 1ON ocﬁ%% e

C273x2x 3% 27 2 108 e
4 x3¥x 2 - 408 E
APD R 2 v
"—sq .....
>
3 = 2 ym 2
2™ P
3 =2 S
T

30
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Question 9 continued
(3Y -2
= \y/
[
<
4 (0.?5)’ =2
X
; o (03s) =2 ua1
a
E
g . by
(1%
o
Z . 0
o 075722 ylogboth sides, can alternatively log both sides to the base of 0-75 4o ged
a v "
~ log0-75" =1log2 vy directly
*\11930-’75 = log2
y = \gg 2 Jm
loaOJS
S5 = -2 VA1
8= 0%
S
e
o0~ @
s
T
0% el
S
B8
=
o vttt
ios 5%
omaets
i @
J
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Question 9 continued

(Total 10 marks)
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