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

3 10
( )
8
Give each coefficient as an integer.

Binomial expansion formwda 3
Fi” aﬂ llE n“ ]°| llE IP‘[ 1' | n n--i-E 1;

C)

. |

C = w! n: power of binemial
(n=Y1} (position of derm) -1
N
‘NoTE:+ FIAST AND LAST ¢ ARE ALWAYS =1 —
° WHEN =n , +hen ﬁc = n
()
(2+2 x) becomes *
o 10t 1 (o 10-% .
(] 10 xo + + ?- g..l [1*-] el
) 3 ] 8
¢ =4 9%Cc. = _tot t 4%
(1o-2)t2!
C =10 |
YC. = w'! <120
(10-2)! 20
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NOTE ¢ FIAST AND LAST ™¢ Are ALWAYS =1
*WHEN r=n , then "C =n

A\t 23,3
o4 12§

= 1024 + 1420% + (620%x> + 81023

= (1)(1024) + 10 ( 512)[3) % + 45(256)
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Question 1 continued
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Figure 1 shows the graph of B

y=1-log, (sinx) O<x<rm

where x is in radians. DON% FoalaeT TO MAKE Sulé
= CALLuLATOR IS IN RADIANS'

The table below shows some values of x and y for this graph, with values of y given to 3
decimal places. .
Interval bt 4o %-coords = h of tfopezwum
!/ N\

X 0.5 1 1.5 Z 2.5 3

y 1319 1,078 1.001 [VL.041 1223  1.850 96

- multiplied by 2 It au Sre Shared by fwo

(a) Complete the table above, giving values of y to 3 decimal places. v 4 apt‘lia
()

(b) Use the trapezium rule with all the y values in the completed table to find, to 2 decimal
places, an estimate for

J (1 — loglo(sinx))dx

(&)

(¢) Use your answer to part (b) to find an estimate for

J (3 + log,,(sin x))dx

0.5

(3 y=1-1log sin(i) = 101446
10 =

HEISEEY 8D

¥ = 1-1og,  Sin () = 1.04121..
5 = l.oAl (13 dp\ )i
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‘ Question 2 continued -

. = PEAY)

& 2 2 3 4) T vs
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v

= h= 1-0.§ =0.§

aj

: ‘ -

m -

: * ¢ . . * . °

: 2Lu 1310+ 21075 « 1001+ 1041 + 1223} +1.85

2 \ ]

a 3

e
G
5
2 | |userule 2| pix)+ g(x)dx = |f x
S
= <= o ,
2 —JT_ 10
S & % 1
i ReMNeMBER )
E o nel
; l—ndx. = x
B net
=
E 3
o
= o 413—-').&&
S 0.5
=
o = 4(3)- A(0.§) -2-96
| = ya-a2 - 2.9% = 1.04
2 )
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Question 2 continued

ALTEANATIVE SOLUTION

rd

A-109 Sinkx dx=

o-S 0.5 -
3 c3 r3
log, Sinkdx = | 1dx —| 1-109 Sinx dx
0.5 Jo.§ Jo.s
-3
Lz), = 2.96
2-0.5 - 2.96 = =-0.4¢
- 3 rd
d4l0q Sinx dx = | 3 dxs| 109 Sinxdz
Jo.s 7 0.8 Jo.¢
3
= |3x. .;4' (-0-46)
= 3(3)-0. - 046
= H.04
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Question 2 continued
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3. (i) Show that the following statement is false: Natural

/7 numbRrs
“(n+1)*—n’ is prime forall n e N”
(i1) Given that the points A4(1, 0), B(3, —10) and C(7,—6) lie on a circle,
prove that 4B is a diameter of this circle.
(3

(i) Twis proof is by counter-example.

e gt n=1
(1+0* -3 = 7 —~ prime

o lebt n=2

(1.+1)3- 9.3 = |19 — Pprine

- kaep "“J.‘“S numbers unhl you find that:
e lel n=5

(s-+1)3- s>

= Q1 = Fx1D , not prime |
So statemawt is false.

(1) If A8 is 3 diameter, ten according to
l cirec\e  teorems ¢

1) riangle ABL is 3 right-angle triangla

(2) awgm ACB is qo0° o "

(3)1f M is the midpoint AM = BM = CM=radius

MR ormm
p 71 3 7 7 A 0 8 3 2
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Question 3 continued

Twere are mulhple approaches +o this

proof

WhY

Henee , mpe and M, e inverse recipmeals.

4t
Mac =

-
-

-b-0 m s =-b- (-lo)
3-\ Be 3-3
-1 = 1

Mac X MM_= -1%1 = =1

Therefore, angle ARC is a right angle,

hene AR is 3 ciamater (according o

Civdt iporems) 'y

wAy 213
distan@ formula * d = Jl -%,)*+(yY,-Y4,)>

g AB = J(3-) " (-1o-0)* = [load
g RC = {0 a(-e-0) = 31

| gt BC 3 J(Fon)r e (SG-ton)? 232

(Ap)" = 104
(RO = 32

(B

Henw , ARC is 3 right ~angled Iviangle, Since
AL i +ha longest, ¥ iS #he hypotenuse of

e

O0mm

Q)= 32

H'nngl._ y

04 = 32432
(at - b'-.‘.c'l.

pyitagqoras sneovew!

hence AR is a diameter.

p 71 3 7 7 A 0 9 3 2
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Question 3 continued
way 32
Find #e nidpoint ef AB :

m‘dpoial- sf X +X, Yo+,
2 7 T o

midpoint oz [ 1+ 3 o+(-lo))
ho ( 2z 2

(2,-5)

Leave
blank

Then ¢ distana formula: d= Jioe,=2,)>+(4,-9,)*

MA = MB = J(z-\y*+(-5-012 = J26

MC=J(2-3)%*2 (-5-(-6)* = 426

Hs \ensua Geom ™M 4o C is e.gru.al to m

mans Mc, . MB M(\ _are aw radii,

M +MB = PIB z.(fadius\ diameter.

wAY 4 ¢

Nﬂ,

Mf = -IQ.G iiiiii ( Shown in way 371

MA s 3 rcradivs , 56 we (Can sulashitunie

it in Ha equation of the circ uhere

' S 2 _
(x-xienlﬂ.‘ * (3-3«‘.\11.) )
s Ye = (2,-5)

r=q+2

10
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Question 3 continued

(x=2)4 (y-(-sN"= ({22)°
(-2)ra (Yy+5)Y* = 20

substitule C=(3,-6) ino x,9

(1-2)* + (-6+S)*
T g+ < : W = 20

So Sinp C Sahsfies we equakNen,h®

S a3 dipmgter

Leave
blank

Q3
(Total 7 marks) 7
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4. In this question you must show all stages of your working.
Give your answers in fully simplified surd form.
Given that @ and b are positive constants, solve the simultaneous equations

a—-b=8
log,a +log,b=3

(6

o Recal ruwes of logarithms §

log, (b) % log () = log (bxc)

loq, (b) = log () = |°5,(%)
log (b)) =c —>» 3“=b

109,43 + loggb = l0g,(ab) =3

A
ab = 43
ab = 64
eq O ab =64 2
e a=b=2¢% — a= %+b
q- @ b= a-8
(8+0b)(v) = 64 ala-8) = ¢4
Bo+b? = 04 OR 3 -Ra =614
b2 48 -64=0 1at -33-64=0

QUADRATIC FORMULA ¢
Ax®* *aBex + C =0

%= —-B t{a2_-4AC
2

Leave
blank

bhs=-3tJ8 =40 (-0A) 9 = =(-8)t J(=8)* =40 (-6A)

2(n 2(1)

12
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Question 4 continued

b=-4*4‘r‘_a‘_ a

4+ 415

=-4-44"§ ) N

4 —44¢ X

rejec

is posikive

reject

is_psiﬁvt

(Total 6 marks)

LeaveN
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5. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
Solve, for —180° < 6 < 180°, the equation

3tan (0 + 43°) =2cos (6 + 43°)
(6)
atan(p + 43°) = 2cos (0 +43°%) — tnp = Sin6
COSG

(3_5‘"19*43“) = 2¢08(0 +4'5‘l) X €0 (6+43°)
Cos( 6+ 42°)

1sin(O+42°) = 2cos™(0+43°)

Use identity :C cos*0 +Sin?H =
0526 = 1-8in*P

~ >
asin(0+4%°) = 2 (1-Sin*(0442°))
36in(0+43°) = 2 - 2sn2(0+43°)

2s8in2(0+43°) 4+ 3sin(06+43°)-2 =0
let % = Sin(6 +43°)
2%* + 32-2 =0
(22=-1)(e+2) =0
(2sin(0+43°) -4)(sin(e+43%)+2) =0

Sin(0 +43°) = |
or: 2 reject ag range of
Sn(0+4‘5)° 2 = Sinz % -9 < %K1

WE HAVE TO SoOLVE ¢

Leave
blank

sin(O+43°) = 1
2

, —180%42° < 0443° < 18c°+43°

14
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Question 5 continued
sin(e+42°) = !
2
+42°) = ""\_:30'
ON UNIT (CRCLE ¢
q0°
Same valne |
for Sin o
150 )
180° 4)(”' cos ¢
360°
\ /
230°
SO s k3.“:1:5." = 180-30° = I50°
0+43° = 30° , 1so°
-43° _43° -—43°
8=-13° 103°
Q5
(Total 6 marks) T
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e )OO0 0 Turn over »
P 7137 7AU01 5 3 2



Leave
6. In a geometric sequence U, Uy, U, ... e
*  the common ratio is
* u2+u3=6—§ u3= b'“z
c u,=38
(a) Show that r satisfies
3r’—4r—4=0
3)
Given that the geometric sequence has a sum to infinity,
(b) find u,
3)
(c) find S
(2)
ic [ s
u! 4+ ul + u!'. +* Ugq °"
U\
g v r
=\
Up = ar
I |
[V = ar s 3r
u, = ar I W
S =t _ 3
4“4 = ar = ar
ar + ar* = G  you can olvide
ard =% two eq,uaﬁons!
ar +ar* = 6
ar3 L3
gr , 8 - 6
ars  Aard 8
ctx ! |\ ) x¢*
™ "7 ) (G
16
N R AR T
P 71 3 7 7 A0 1 6 3 2
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Question 6 continued blank
4%[v+ r)2[3c*) x4
: & )
A+ 4r = ¥r*
3r* - Ar 4 =0
QLTERNHTIVG, sol.u_‘HON °
‘44 — 8 U_ = [ 4 U, = < '—'L—
4 r * rxr re
2
ftl%—# ?_ "LL&) x¢
+ Qr = Gr*
[Gf""gr "% -0 ] -E-Q_
3ri-4r-4=o0
S (onvevges e o -
A
3r>-4r-4-=0
(3c+2)(r-2)=0
r==% or rs2—> rejecx-', as r>1
3
ar®*>=¢
-2\3.g —» w =-21
3 |
—Sﬁ - a
1=r
Q — -21% - - 3
300 — -
A-/=2) s
\37)
J

ormm R0 O Turn over »
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Question 6 continued
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Question 6 continued

Q6

(Total 8 marks)
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7. f(x) =Ax*+6x>—4x+ B
where 4 and B are constants.
Given that

(x +2) 1is a factor of f(x)
5

j f(x)dx =176
3

find the value of 4 and the value of B.

(7)
() ser e factor equal o zew ¢
%A+2 =0
2z =2 —» g0 f(-2)=0
m subshteie 2= -2 WD £(x)V\=0 ¢
f(n)= Pxdabx?-4z+0
 f(-2)= A(-2) 4 6(-2)*-4(-2)+B =0
-8Ah+ 24 + %+ G =0
-0 + AL+R =0
o3
@ Find \fx)dz
- 5
£() = Pxdapxt—d4xs+ B
ReMeMBER )
n n+*\
|% dx =
ne+l
LMJLMMG
‘.5 3+l 24\ W+ 0+
S
Baf sy 223 _22% , Bx]| =19
4 _!3

blank
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Question 7 continued blank
1% A +1p4 + 28 = |36
136A + 2B = 12
(4) Solve SiMmuWitaneous e_qugﬁ“s .
|-

S =~
-0+ 32+ B =0
(1) &= 8A=-32
(2) 1PoA+2B =12
13 A "'Z(_sﬂ-?al) =12
P e
+ - =
1IS2A = 36
A= |
2
2
Q7
(Total 7 marks) T
h J
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8. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

A curve has equation
27
y=256x*—304x — 35+ — x#0
X

d
(a) Find Rl
dx

oY/ =0 3)

(b) Hence find the coordinates of the stationary points of the curve.

(©))
DIFFERENTIATION

yz 2562 - 3042 -35 + 23’
dy . (A)256 2 = (113042 +(~2)23 2
dx I
= 10242%- 304 -54
x3

(b) At stationary points, Y -o
- T2
1024 x2 - 204-S4 -~ p

2.3

x>x (1024 %3 - 304-5‘4}-(0)“3
l x}
o

( 1024%2° - 304> -54 =

1024 (2*) - 204(>x?)' -84 =0
™mis Can b€ Salved 2as a auadrahc.

gq!ua'ncm, fachorise o
(8x® + 1) (642*-23) =0

Leave
blank

VAUV SIHLNIZLMMIONOG =

J

22

p 71 3 7 7 A 0 2 2 3 2

O

R R %2 %0 0% R : : I III I
R RRRRRRRRRLRRRRLRRRKLRR G RRRERREEIELELLLEES, g R IRRAIIRR




DONOTWRITE IN THIS AREA::css

. DONOTWRITEINTHISAREA =

5 : \_

LIRS

St
m X
Poos: = 4
S
o
S
&S
e
i
S fpsss
g
e
29
o

( Leave\
blank
Question 8 continued |
2 o=l = x= ="'
4 — 2
or > - _&1 S ) 3
J 64 4
Now - °
4 -2
Y= 256(-_‘ ) - 3Qﬂ( =t ) -35 423/}
2 2 | T2
< 241
-2
Yy=256/2 Y 304/2\-35 +23/2
\ 4 \ 4 4
= -134
SO coordinaes are @
(-3 241\  and [2, -134)
\ 2 & /
Q8
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9.

A scientist is using carbon-14 dating to determine the age of some wooden items.
The equation for carbon-14 dating an item is given by

N = kA

where

* N grams is the amount of carbon-14 currently present in the item
*  k grams was the initial amount of carbon-14 present in the item

* ¢ is the number of years since the item was made
 JAisaconstant, with 0 <A <1

(a) Sketch the graph of N against ¢ for k=1
= ‘la_K )

Given that it takes 5700 years for the amount of carbon-14 to reduce to half its initial value,

(b) show that the value of the constant 4 is 0.999878 to 6 decimal places.
(2)

Given that Item A4

* is known to have had 15 grams of carbon-14 present initially
* 1s thought to be 3250 years old

(c) calculate, to 3 significant figures, how much carbon-14 the equation predicts is
currently in Item A4.

(2

Item B is known to have initially had 25 grams of carbon-14 present, but only 18 grams
now remain.

(d) Use algebra to calculate the age of Item B to the nearest 100 years.
3

Ll -
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Question 9 continued
_ | (p) Substitute N‘-;—g , t=5%00 2
&
: Nz
-
E | ﬂ = K;“uo
=
& L
Z I < [aS790
= AT
a
_ \ 8700 - . .\
—'X———HM )
= c =S = 00 ¢
32%00
z = 10.1 9 (3 s)
£ k=25 N=18 ¢
B ’
fk;.‘: a
z 1% = 25(0.999338)"
| _%oq (0. 12)" = 18
- 8, . 25
| 1e3(0999338)
=
% = 2300 years
T (neavest hundred)
=
&
=
=
-
()
22 J
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Question 9 continued

Q9

(Total 9 marks)
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10. The circle C has centre X (3, 5) and radius »
The line / has equation y = 2x + k, where £ is a constant.
(a) Show that / and C intersect when

Sx2 + (4k — 26)x + k> — 10k + 34 — 2 =0

Given that / is a tangent to C,

(b) show that 5/ = (k + p)*, where p is a constant to be found.

VA /
s
A
7/ 0 >
Figure 2

The line /

cuts the y-axis at the point 4
touches the circle C at the point B

as shown in Figure 2.
Given that AB =2r

(c) find the value of £

(a) @O write +the equahon of the

2 2
(x B xéenlﬂ.) * ‘S-t‘cenhv.)

(2 -3)"4 (y-5)=r2

3)
3)
(6)
circle %
= r"

Ycirew * YL at intersechon ¢
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Question 10 continued

(@) suoshitute y ine circle eq.®
('x_-s)" s (2x+k —5)% = r2 - exPAND!

(% -6x +a)+ (Axr+ 4(l-S)x +(k=-5))=c?

Nows , COMBING Likeé TERMS ¢

e\
Sata (%4 =-20)% + A+ k2 =10k +2§ =r?

Sxt +(4k-20)x + £2-10L+34=¢2 =20

(b) Smce € is a +angentr; line  and circle
C injersect ar only one point. Therefore,

+he equation we 'Found wn (3) has only
onl root.

Recall ¢ b2-4ac —» discriminant.
1€ b2-4ac Y0 —> mulipL roots

—b b2-43Cc =0 —» onL rvoot
b2-4acC <0 —> no Yaotd

go:
Sxt +(4k-206)% +(e2 -10k + 34 — ¢ »),_o
ax2+ bx <+ z0

(41k-26)"- 4(s) =0
lok® -208r. +636 - 201r* & 200k - 680+ 20c* =0
[-4r*-8k -4 + 20c?* =0 ]=4
-kt aQi=1 4+ Sc* =0
~— S —— "
5r2 z (k242 +1)—> a2+23b+c™
5rt = (k+1)?

29
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Question 10 continued

(& AXB is vigw-angud ginee < ABX

= q0°.

So

1

fro m
(b)

ALTERNATIVE SoLutioN & (b+c)y

W‘ *rt < RX"
(7B)2(2r)* = 4r* —» From question

Ac L y r* = §¢*

A=(0,) , ¥=(3,S), men s

= (2-0)* + (5-)*
= Q9+ (S=-k)*

alb’- & r'l. = Rx‘t
Br* = ax* =2 /G
aﬂ- 5("' = §+(S-\r

K )= A4 ($-p)r
)gl...uu- 4+ lg-lo\c-\yi

12 = 33
e = U

4

(B) Mgy = =L = -

30

Me 2
Y= mx
5= =1 (3) —>
2
y=s =l -\-% — €g. of radsus

2

p 71 3 7 7 A 0 3 0 3 2

~ (disrante formula)
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Question 10 continued

At &, Yradius =

use equatien of eircw ?
L
(l?-"ik _3)1 .\.(Lﬁh_s) = v
= -1

(13—1-)"-_ e(12-2¢) , 4 *(u.-& K )"'

S S S |

-— IQ(IG""’ + 929§ = rt |
S

(3-26)%_ F3-12k , (26+1\" 2604 0K 34z (2
r $3 s 28 S

(03—1 Yoe(ere)?  3238-ak a4 = ,.-..) x 5
25 S

169 - S +4k>+ 636 + ST + 12 - S(32- -21c) 4850 2257
1645 +Sk* ~160+ |0k = 25r*
[Sk2 + ok +§ = ASr* | =S
K4+ 2+ 1 = Sr?

5ct e (k&\)
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Question 10 continued

(c) We know :
(he)=z(ar)? = 4r* —» from question

At A ¢ x= |3-2k y = 26+l
S S

: (ls-zu -0)1 + (zb-w. _t)"
3 S

= (152-;. 32N (u.-;_ -S )"

= 16g-4ak+4ktr | (26-41x)"

25 2¢g
s |6Q-S2 +4Kk> & 63 —208 Kk + 16kt
25
).;x(4r")=(845‘ -263;4- 20 K “-) X21S

100¢> = R4S - 260 +201L™
20 20
Sr2 = 168 3 4 k™

4

wheee Scet = (kla 2 +t)

4/_\
/‘-4-2 +\ l(:“l 3 +/‘-

S ':'L —
4

Q10

(Total 12 marks)
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