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

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

&)

giving each term 1in 1ts simplest form.

&)

(b) Hence find the coefficient of »* in the expansion of

1 10
G+ lO.r)(I—gx)

(a) Binomial expansion formuda 3

(2)

(a+br)” = "C '(bx)° + "C 2 '(bx) + "C () 4.

hC = nl n: power of binemial
(n-r)ird (Posivion of +erm) -1

OR.: USE CWOOSC FuncCTioNn oN CALCULRTOR.

for (1--%-:\:.)‘0 :

TR R R

ODC = 1 i NOTES: -

= o the Pfirst and last “c
C =10 are always =1

0, _ o} = ¢"C. is alway equat
. (10 -2)! 28 - _ ton o

Wn . 10! -
: (10 =3)!3" i

e
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Question 1 continued
=(ﬂ(1\(.n\+lo(1) (i ..4.4.;(.1_\_{£) : (1)(
| %/ eA) SI2
2 4_ Ex +45 x> - IS .3
& 64 b4
(b] ) 10
(3-»10:\(1 - ?:u.)
l3+|oz® -1E )
\ b4 }
G possible ferms  with  term x?
Y {ox x A4S 2* = 228 _3
® b4 32 x
@3;( ~IS 3 - -4S .3
64 & <4
So 225 .3 -45 _3 - 40 3
32 - b4 & s -
coefficient = 405
&4
(Total for Question 1 is 5 marks)
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Figure 1

In this question you must show all steps of your working.
Solutions relying on calculator technology are not acceptable.

A curve has equation

y=2x~/§—%—6x+9 x>0

X

The curve crosses the x-axis at the point (4, 0)

The finite region R, shown shaded in Figure 1, is bounded by the curve, the x-axis and
the line with equation x = 9

Find the exact area of R.

(6)
@ rewrie equah'cm -

X

[use :31% = w"

y = 2%(%") -% -k ~9
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Question 2 continued

S use - L a'b
abk

y=2%(x™)-lox > -bx+9

now, we Can inteqrate tuis !

ReMeMBER )

| [x"ax =

¥, -
Y= 2% -16x =6x + 9

_ S‘ '113,‘. ""’6’2.-1_”62' +q dy

= 2 ex ' | ex't' | qa®t
3,41 -2t M 0 o4r

(Total for Question 2 is 6 marks)
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S, <
/2 - lox ' bx" AQx

S‘/?_ -1

LY
= A 1 &
S +T“3’“ + 12 (+c)

The area (R) is bounded by 3 2¢=4 , 2 =9
(See diasrm). So,

q
- S -
ﬁ?— - S 22!2-l@x. % +9 dx

4
q
T 4 /2 b _ 2
?Z <& ? 32 <+ ‘l-x.]
4
72|
= (—(‘I) + T‘ -3(9)% ‘I("l)) (—(4) = -3(4) ~ ‘1(43)
- 1s38 38
45 s
= F46
T (exact)
(nol-e: In ms, #e Ffindl answer is VN g ’a)
mixed number = |6 2%
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3. In an arithmetic series

e the sixth term is 11 ab =N
e the sum of the first three terms is —15 S = = |5

G parhial sum

For this series,

(a) show that the first term is =9 and calculate the common difference.

4)
Given that S, > 888
(b) find the least value of n.
3)
(3) We know +hat for an arithmekic

series ¢

a, = a e (n=1)

Oz 23+d(64) —seguation 1

Use partial Sum formula $

Sy = %(23 +(N-1) d)

S3 = (23 +(3-1)4a)
@_ -1 = ST( 23 + g_..d) — equakm 2

£0 now we Con  Solve the twe _equallms
simultaneously _

M assddzn S
(2) :_( 23 *1d) -\
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Question 3 continued

(1) Eliminagron &

asS =1\ a+*sd = N
%( 23 +1d) = -IS Qa=11-54

(23 +24d) =-IS

(aasd=n)x-2
Acd =-\S 3 =

3a + (2 n-sd +2d) =18

-32 IS = -33

@(3a +34c = -15) %{n- |0d+1d) g

-l2d = -48
o+ 4 | %(11 -3d) = 1S
A+S(4)=1 22-8c =-10
az -9
R = 22+10
R = 32
d=4
az \-FS4
= W\ =-S(4)
9 =-9

(b) Use partal Sum formula ¢

. s_n____g_ ';.(13 + (D-l)d)

(Total for Question 3 is 7 marks)
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Snz (201 + (1) (4)) > 383

Vi |
(20 + (V) (4)) > w38

SN N\

%(-I% +4dn-4 > %88

-qn+2n- 2n>2%8

2n>=lin > 888
K~

2n2-lln -888>0 — FIND ROOTS:

AIn2<lln ~-888 =0
(an+3F)(n-24) =0
n:s 24

or nz = 3% —» rejeck as h canwt be
> hegative or a frackion !

Q0 : whan n= 14,
2n*_un = REE

Sh <388 X Sn> 888 V
- s 4
22 '1|4 25

Sy = 388

So, rowd UP! n: 15

/
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4. L

Y

Ny -

2 :
Figure 2\5 local maximum point

In this question you must show all steps of your working.

Solutions relying on calculator technology are not acceptable.
Figure 2 shows a sketch of the curve with equation y = f(x) where
. .
f(x)=2x+ 3% - 18x+3

(a) Find the set of values of x for which f(x) is decreasing.

“4)
Given that the equation f(x) = &, where £ is a constant, has one real root,
(b) find the set of values for £

(3) When f(x) is decreasing, Flcxy <o0.
~ (negslive gradient).

3)

B Y £ )__a_ﬂ_zs_“‘_%rul__[g_z 3

DIFFERENTIATION
£(x)=an —» {(2) = nax"""

£/(%) 2 6% +23% - 182
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Question 4 continued
Fird f{x)=0., S0 you <an delermine 4ua
one whare f£7¢x)<o0.
- fYxY=0
6x*+3x-18 =0
Y3 x(6x2 +32-18) =0 =Y,
2224 %-06 =0
FACTOR\SE -
(% +2)(2% -3)=0
> e
So: x+2 =0 on. 2% -3 =
<=2 x< 3
[ a
IMAGINE GRAPH: AY
\ ;
t\-“' 312.»—1
>< /
9Tk is neqakive between -1 Ind /4, So:
-~ L < 3/1
(b) Look AT Fig 2 -
In_ ¥ blva fejion, any Swaight line Yy le
_wil_give 3 Solubens o dl)=k.
At e local MAXimum Ind Minimum points,
fixy=x has 2 soluhans. 4

(Total for Question 4 is 7 marks)
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Where £(x) =k bhas onN One Soluhen, [ is
oukside 2 blua region.

@ Find locd! maximum and minimum :
At max and min pPoiws, {x) =0

we Ffound in part (3) hat A Lx)=9,

a=~-0 or ‘k'=-3/9_

£(-2y = 2020 * 2 (-0)" —1g(-2)+3 = 29

= a2\ L a3\ 3 - < |3.
£(2) = 2(3) +3(2) - () +3 = - 12838
So - KL <=-13.83¢% and k> 29



Leave
blank

5. fx)=x-8x+a
When f(x) is divided by (x + 2) the remainder is —24

(a) Use the remainder theorem to show that @ =-32

2)
Given also that (x — 4) is a factor of f(x)
(b) (i) write f(x) as a product of two algebraic factors,
(i) prove that the equation f(x) = 0 has only one real root. -

(a)
USE ¢| REMRINDER. THeOREM S |
{3 _-ECJ. quoheu.l-* remandar o

(-
B | -mn__-ll(-u-):- remainder

it fx) - quofent 4 (-24)
(2 --2))

dan F(-2) = -24
Gpug 2=-2 ‘wo £(x) v find 2 S

£¢-2) -t :\3 8(-Y+a =-24
-8 ¥\ +a = - 24
B+a = =24
v

(o) ({..\ )usa algebraic division to factonse
(%) ¢

O O
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Question 5 continued _ blank
(1) Divide first derm of dlivi " Bivst -
o divisor % %2 - 2 e .
z o2 > Ficsk fecm—of quean
Z-Alad-3xr-2
k_-_./

(2) MuiRply out and write under
r Xy A
x—=4| 53 _Qx —-32

('53 Subtrack -\:g-n bring down next term

x—=4| 23 —Qx —-32
.Eu} _qxl) ‘
420 - §xO4\q2

(4) Divide. First dem of expresSion by Rrst +¢f
of diviser s Axt = 4z next +erm of guetient
y A
| x*+4n

(k-4 x3 —gx -32

-_u} - qn? )
4yt - -32

™

-

Q5

(Total for Question S is 6 marks)
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(S) Multiply owr and wrile undaer <
2
X +4%
x=4| 23 -gx-22

@) Surtract then bring down next term 2

xtsqn
x=4| x3 -Qx-32
(%3 —422)
4yt -Qx- 32
- (4 2% -lox) \L

Bx—-32

(}) Divide- Pirsr term of expretSion by  first termn
of diviser 1 _3X =@ -» nexirermiofrquetient
%
22+4% + 8

x—4)| 23 =Qx -32
-(x3 —q?)
4yt - - 32
- (42 ~lox)

Bx-32

(8) Multiply out and write undere

2'.1'+4ar.+ 8
x—=4| 23 —Qx -32
-(x3 —4qxn?)

4yt —Qx- 32
= (4 2 ~lox)

Bx-32
Br-32




SO0: flx) = (2-4)[x+4%+8)

(“) We know owur real '™or S 2x=4.
Prove ¥ (1x"+4x+%) hes NS "ol wots ¢

REMEMBER : discriminank

=z -b+ bt -4ac f
23
If discriminant >0 , Hhan eg. hay fwo Soluhong
If discriminant =0, an eq. has ok Soluken
IF oliscriminant <O , Man eq. has ne Soluklens

b2 -4ac
= (4)? =401 ()

= =10 <0 so 2*+4x+8% has NO ROOTS

So, fla) has oMy one rveal root !



6. (a) Sketch the curve with equation
v=a*, a>1

showing the coordinates of any points of intersection with the coordinate axes.
Interval btwn 4o X-coords = h of Hepezwunk
[A\
X 2 24 2.8 32 36 k) ’

|
, 11 |@6 24 .47 ‘ i 85
¥ .51 6.37 36.83 | 55.80 _ 36

ave Shaved two traf

iplied b Qs \
The table abovgvs\h%l»r';e(!}respondi g?ﬂlues of x an(} y for y=3 +x. The values of y are
given to two decimal places as appropriate.

Using the trapezium rule with all the values of y in the given table,

4 X e .
(b) obtain an estimate for jz (3" + x)dx. giving your answer to one decimal place.

3)

Using your answer to part (b) and making your method clear, estimate

(©) j:(3"*‘ +x)dx
3)

(@ Y4

/  note : (0,1) is
a ommon P“i""'
for am,_cmstaﬂ-__

(0,1) e raised (o ha

_/T/ . x power of .

(b) maqine e grapw @ /

A [

h=2.4-2=0.4 _
L > Area

2 2.4 28 3.2 3.6 4.0 >

“
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Question 6 continued

( Formula is givea in formula book\er. Tha

Qraph s only 3 visua\ represeniation. DO
NOT DRAW A GRAPH N THE EXAMY)

A "‘,‘_"\ [’h + 2(32"' 33 + '14"'35-\"' }I‘]

(o 4\ [u 4.1{“9 3% ¢ 24 .4%F ~ 3p.%2 4SS 80)-‘89

0.2( 362.38)
32.6 (1 &.p.)

4
Ce) S (3**'+x) dx

use rule: a°“= 39x 3¢

s Iq 3)‘ x 3“ . dax

= J 3 tf-3"-l-(37t.-2.'z\ dx

S 3( )4.3:.-21-: die —»> take 3 aS
Common facor

4
I 3(3"’*'&) -2% dx

USE RULE ¢
I{‘(x,) % 3(2) dx f#(u) dx & fg(x) dx

(Total for Question 6 is 8 marks)
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--J.4 2(3% +2) =22 dx
2

4 4
= j 3(3%4+) dn -S 29 oloe
b 2

- j: 3(3%4x) dn -x: 2% o

use rule ¢

4 4
= f 3% 422 dxl - j. 2% dx
2 2

:va(u.g estimated n (b). Cb 'm\-egrak. $ris !
ReMNeMBER !

% nel
Ix_ dx = x
ne\

= 3(32.6) - [ 251" ] 4

1+1
2

= 213.8 -[x‘]:

: 213.8 - (4*-2%)
s 213.83 = |2

—~ FINAL  ANSWeRr )
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7. (1) Find, in terms of log,3, an exact solution of the equation

3 X 23{- 2 . 8.\‘
4)

(11) Solve, using algebra, the equation
2log(2y+1)—log(2-y) =1

explaining clearly why there is only one solution.

- _ “4)
(i) 3x 2"t =9

(1) Rewrite € 2as =22 ¢
o axa®r o

bx e

(2 use rue : (@%)° =3

9 x 2% = 9 %

(3) Divide poth Sidef by 9%~2

3 x f"'ii = 13‘»
22-"?- zﬂ-".
3%
2
2%-2 e

3
22+2 o 3

S 6 3 01 5 A 0 1 4 2 4
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Question 7 continued e
(s) +ake log, oF oW sidas 3
I 1 . ) S —— B
log,2 = 1953
(6) use rule : 109a° - bloga
p -
1.05.,_7-2?" = log,3
(22c+2)l0q 2 =log, 3
(¥) log,a = 1 60 log,2 =1
(2x+2)(1) =10g,3
>
A%+2 = 09,3
- g9 = 10923 -2
2 o §
-‘- x = M s 1
B
ALTEeRNATIVE SolLuUTIioN 2
(1)take log, of bon Sides ¢
3x2%™2 - g*
1oy, 3x2™ 7 = 1oy, 3
(2) 10)axb = lga+103b 32
- . /‘:\('b':' 2
103, 3 #leg, 2% = 109,(8
Q_'f'
(Total for Question 7 is 8 marks)
AR R A Turn over »



(3) 4

K\x
log, 2 + leg, 2

log, B +(x-2)109,2 = 3xlcg, 2 — log@ =1

~ X
|°313 + % -2

3%
2x= (03,3 -2
2 2

109,73
z-“\

S X =

) i Recal ru\es of Ioaar'iﬂms 3

log  (b) & log (c) = log (bxc)

log, (B) = leg (&) = ‘°3:(%)
lc:sa'° = bloga

2logg(2y+1) ~log(2-3)=1

oS c(2y+ ‘e loge(2-y) =1
ReCALL )
logs(‘:.s*‘)‘ = 1 [ ‘0331 =-b]

N2 2 G

xpard | (Q-‘J*‘)z




S

49"443-&1 = S(2-y)
£

4yt 449+ 1 = l0-Sy

4  +9,-9 =0

(4 -3)(y+13) =o

oY X REJECT

Y=-3 s not a Soluhgn of e eg:
2leq ¢ (2(-2)+1) - log (2-(-3)) = 4

21035 (~S) - logg(s) = 1

G

leg of 3 neganve s net
Possibole |
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8.

(3) 06 :00 is 1 hour afrer 0§ :00

(b) Think of e graphn of sinh 3

Leave
blank
The depth of water, D metres. in a harbour on a particular day is modelled by the equation
D=3—1zsin(”—’] 0<r<19
' W\ : h Your
| Ry 4 /™ CALCULAT
where 7 is the number of hoursﬁS_:O-O, and ) is measured 1n radians. SHouLd & l
(a) Show that the depth of the water at 06:00 1s 2.4 metres. N RAD 'éﬂs .
(1)
(b) State the greatest value of D.
(1)

(c) Find the first two times of the day, after 05:00, when the depth of the water in the
harbour 1s 3.5 metres. Show all steps in your working and give your answers to the
nearest minute.

(6)

Substitute < -1 nw giugn eq. S

Dz 3-1.28in (110))
| b
D= 24m

For D= 3-1.28n(H) , e maximum
D 18 aF minimum  Sind |

range of Sin@ — -1£Sin6 <1
So Minmum SinB ==1

Dmax 3 3-12(-1) = 3+42 = 4.2

S 6 3 01 5 A 0 1 6 2 4
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Question 8 continued

(¢) Subshtiute H =3 s

3-"5'\:’.- .2 gin/ M+
3.§-3 = - l.a.sin(ﬂb.i)
L x(0.5) = (=1-2sin (TL))x L

-l -|2
=S = sin &‘
12 G

FROM CALCULATOR C

% = =0.429335..

ON UNIT (C1RCLE ¢
Ny

s\n(-i) - =-0.4277F
2
m AlLSo °

p  Sin(-8) = -sind

043 I So:

317/2-

Niy- (~0.4243) (3.5313),(S.8534
Gx(o) ( “l( x);( 3'3)%

(Total for Question 8 is 8 marks) ‘

"0 =T+ (-0.429%)=3.Cm3...
6 =2m+ (-0.49297) = §.8634..

s 6 3 01 5 A 01 7 2 4
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T4 = -2.9382, 21.423% ,35.1104
n n LI

t> -0910 "/ .82 + N-18
X rejed,
Hme chowld
hot he
heoakwve !

ke 652 Wours = & hours + 0-%L(L0) mins
G hour§ , 49.2 minukes
= b Wt 49 punS PAST & Cnewrest

rinuirn).
So S AM =+ blvs 49 wuang
= 149 AM
18 hours = 11 hours + 0.18(60) wing

1 hours , 70.8& ruinutes

S WWhvs N ming PAST S (nearest
winuie ).

Se S aM+ 11 Khes 11 ming
= 4:44 PM
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9. The first three terms of a geometric series are

sind, cosd and 0.5 where @ 1s a constant

8
(a) Show that Va8, 9,

2sin*@ +sin@ -2 =10

3)
Given that @ lies in the interval 90° < 6 < 180°
(b) find the value of @ giving your answer to one decimal place.

4)
(c) Hence prove that this series is convergent.

&)
(d) Find, to two significant figures, S,

(2)

(d) In 3 Qgeomslric Series %

A “xr » ) %e2 @

Sinb Coso 0. s‘

Where: .. 93 - 93
q, 82

CoSH CROSS

Sind X 5 MULTIPLY

cos$20 = 0.5sin0

use 1DENTITY

Sn?p + Cos*® =1

Cosld = 1 -sine

~— 7~
1-5iN29 = 0.5s'nd

2 x (Sin*0 + 0-5sin® 1) =(0)x2

N O
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Question 9 continued

28intp + SnO-2=0

(b) 2sin'e +15mB -2 = O
lx®: 4 22 -2 =0

You Can use quadraKe Pormula

= =b¥ Ib2:-q4ac
p )

eind = - 1% J12% - 4(2)(-2)
2(2)

cing = =1+{13 (2 0-380)

REJecT,
sin® = =A=-{13 (% -)28) = r

4 f(x)> SmB S
~1 £ Sn6 § 14

So: SinB = -1+41=

4
ON CALCLWATOR:

6 = arein (12dF) = 5122

not wikiin domain

SinCa our domain is q_o°<_ 6 < \89.

0 = SI1-3

6o B = 128.3°

180 - S1-3= 12%.3°

230°
L
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Question 9 continued

(c) A geonuiic gedes will Converge ONLY
$ T 1L r«

we kknow r = C?SB "
Sind

oo cos(2e-3°Y - o,
_ = =0 foue
e Sin(|28-1°) e

1 <-0:801<q , So Na
senes caonverges ]

(d) Use. Sum 1o nfinily Lormula 3§
2

S =

1=-r

Soo = Snl128.3°) - p.4322._
1-(-0.%01)
- 2043 (28.{)

™ »
Leave

blank

A0 O

Y38V SIHLNI 3LI4M LON 0

VAHV SIHLNI SUMMIONOD

. vaySHINIZLMIONOD

_DONOTWRITEINTHIS AREA DO NOT WRITE IN THIS AREA

RN



W3YY SIHLNI 3LIYM LON 0Q

n'o_ NOT WRITE IN THIS A’R_EA 5

ONOTWRITEINTHISAREA

Leave\
blank
Question 9 continued
Q9
(Total for Question 9 is 12 marks) [
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10.

Figure 3

Figure 3 shows a circle with centre C.

The point P(4, 6) and the point O(10, —6) both lie on the circumference of the circle.
The point M is the midpoint of PQO.

The line / passes through C and M.

(a) Find an equation for /, giving your answer in the form px + gy + r = 0, where p, g and
r are integers to be found.

@)
Given that the y coordinate of C is -2
(b) find an equation for the circle.
(3)- ™M s wnidpoiwnr t PQ ,s0:

_ coords, = [ xp+ X9 , Yo ‘"3&)_
>~ z

4)

=[4+10  6+(-6)
\ 2 A J
M= (3 ,0)

y= x4+ O

S 6 3 01 5 A0 2 2 2 4

V3UY SIHL NI 3LIHM LON Ood
DO NOT WRITE IN THIS AREA

. V3HY SIHLNI JLIEM 10N Od
DO NOT WRITE IN THIS AREA

. yagySIHINIALMMIONOD
 DONOTWRITEINTHISAREA =~



~ YIWY SIHLNI 3L¥M 1ON 0a

Y34V SIH.L NI ZLINM 10N 00

VYUY SIHL NI 3LIHM LION 04

o o) NOT WRITEIN THIS AREA DO NOT WRITE INTHIS AREA

DO NOT WRITE INTHIS AREA

Question 10 continued

= Yp-Yq _ 6-(-6)

mos o - Xg 4-10

y= %+ C

METHOD 1 @

FiIND €, uge (73,0) ¢
7 = Mo% <+ 0L
0 = '/1(1)+¢

c= =9/
_ax(y)= (_': ,‘______%g <2
15 2 =3

-13 -2 =0

METHOD 2 :
uge (Y‘Y|)= m(% -%,)

Yy=-0 = Y, (2=3)

x (y)= (2% - ﬂ/,)xa

2\'_‘& 3

. _8._-_2_3 -3 =0

e
blank

A0 O 0
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Question 10 continued

(b) 9. of circle ®
< 2

2
(x—xéenm) * ca-acenht) -

C 1§ 9dlse 2 po'wl- en lia L , 8o

SubsHiute y = -2 Ink lie ¢ +» And
WU

7(_=' l’?.xl..- 1/1
i
2% /2%~ /2
| x = 3
ZF
x.= 3
Ceoras € = (3,-2)
X,y e Iy poi M Grde C ¢
uie P(4,5) to Cink rt:
2 2

y X
(z-xéenlﬂ.) * (ﬁ-scm) =0

(4-23)* + (6-=(2))* = 4§

So eq. of dircw:
(x-2)* &+ (y+2)* =065

(Total for Question 10 is 8 marks)
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