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

&

(b) Hence find the coefficient of x° in the expansion of
(ore3)1- 1]

giving the answer in simplest form.

giving each term in simplest form.
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(Total for Question 1 is 5 marks)
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2. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

In an arithmetic series,

- thesixth term is 2

- the sum of the first ten terms is —80
For this series,

(a) find the value of the first term and the value of the common difference.

“)

(b) Hence find the smallest value of n for which

S > 8000
3)
o._Use the formulae of the arithmetic sequence and the sum of its n** terms to form o Simuttaneous

equation in terms of o and d.

ARITHMETIC SEQUENCE FORMULA[ [SUM OF NTH TERMS OF ARITHMET\C SEQUENCE|

anz o+ (n-1)d Snz !‘-ZLZQ t (n-ﬂd\

AL |\ ip 2quo .ﬁ 0 D . . DINC
have equal coefficients of o with (2

*Si ) M i ' M O s ) ms = - 380 D-(1) -~ (D :
_l;_aj_(jﬂld—'ioa_l;‘ih_}_umld) 400 +504=20

D 04841 = 5(20 +9d) - 100 + 454:-80
@ 100 + 454= -80 5d= 100
d= 20
~ Substituke cl=20 inks @ to find o
o +5(20)= 2
04100:=2
o :-98

D Q='q8 1 d=7.o

b. Use the values of a and d from part a.
Sn > 8000

-'32( 2(-9%) + (n-1\,[1o)\, > 8000
n (_1% . 20“-2°§> 2000

i (201\-216\)) 8000

n

Fl

10n? - 108 n - 8000 > O
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Question 2 continued

~ SA-54n-4000>0

—Solve for n using quadratic gormula.

QUADRATIC FORMULA

n= ‘E*ng‘qgi

2a

n> -(su) £J(-54y - 4(s)(-4000)

2(s)

b4 . ) i e v le

_'\tanJQ_QLnjgstbszini:gu

. n=3%

(Total for Question 2 is 7 marks)
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3. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(1) Using the laws of logarithms, solve

2log,(2 —x) =4 +log,(x + 10)
S)

(i1) Find the value of
log N a’

where a is a positive constant greater than 1
(1)
I Rewrite equakion so that it is only in terms of log,
2 |031 (2-2)= 4¢ log, (x +10)
——
alog(b)= log(b™)

oga (€221 Jog 16+ g 199

log(a) +log(b)= log(ab)

Solve for n using quadratic formala.
|ng[(l-x)"] = '°31[1‘(X+10)] f 9 quadra formula,

Raise both sides to the power of 2 to remove log,, oS a'”‘("’ = x
10g2[(2-x"] = log, [16¢xt 03]
),
(2-x)" - 16(x+10)
4-Ye t2* = 16x+160
x*-20x-156= O
Solve for x using quadratic formula.
QUADRATIC FORMULA

2a

x = -(-20) % J (-20)* - 4(1)(-156)
2(1)

x=26 , x=-6

Remember that you cannct log a fegative number! (e-g. logL-2) or In(-€) are not possible)

Testing x=26 Testing %= -6

logy2-) = log[2 - (26)) log (2-x):10g{2- ¢€)) log; (x+10)zlag, (- 6)+10)
= log,(-24) X = log,(8)V/ zloga(4) V/

cannot be =26 as it leads to a v\egqhve number
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Question 3 continued

X=-6

06

»l

e~

—_alog(b)=log(b") « ﬁlngﬁ(cx” A a*)
e ——

log(Mng(b): \0_9(1_!5)
+¢[log (a¥) ¢ loga (a™)]

6(141)

= 6(2)

3

-
-
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(Total for Question 3 is 6 marks)
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4. 00 = (= 2)(2x" + 5x + k) +21

where k is a constant.

(a) State the remainder when f(x) is divided by (x — 2)

Given that (2x=1)is a factor of £(x))
(b) show that @=11D

(c) Hence
(1) fully factorise f(x),
(i) find the number of real solutions of the equation
f(x)=0

giving a reason for your answer.

24+ S+ K) i

(1)

2

)

F3) = (L-2) (23 4 5(D e k) #24
0 = (3-2)(2d) ¢ s(P+k) #21

0 - 3(4+5+)+2

-21 2 2 (34k)

ktd - 21

k =1

k=M1
i Ex i ebraic divisi

f(x)= (x-2)(2x* ¥ 5x + 1) + 24

F(x)= 2x> 4 Sx® 4 1 -4t - 10% -22 +21

Fla) 222 txtex -1

12& x +1

2x-12 ¢ * # x -4

(22 - %) |
- . 3

J o

7.‘3(.1 k3
‘_(;11 - "-3 N

2x -1

(2 - 1)
x =1
O O

.
8
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Question 4 continued

SF(e) = (2 -1) (o + x #1)
_ Find_the discriminant of x +x41
| DISCRIMINANT FORMULA
] = = - s

b -Yac > O - Two real roots

b*-HYac <O = No real raots

bt-Yac = (1) -4(1()

= 1-4
2. . -
J
9
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5. In this question you must show detailed reasoning.

() Given thatiandy are positive numbersisuch that
(x=-y) > =y

prove that

y>x
“4)

(b) Using a counter example, show that the result in part (a) is not true for all

2

(x-y)° =

(x-y)x-y)(x-y)

1

(x-v)(x* - xy-xy+y?)
A L ¥ v v

2 (x-y)(2-2xy + y?)

2 %0 2aty s xy? -xty 42ay? -y

(a:-\g)3 s x>- 3x'y & Jay? -75

_xs_-_iz‘var'{au‘-us > 13-\,3
T - 1 [ 4 7

-3x’y+3xy* > 0

31\,;(\/ -'1) > 0

_Si -x) > ikiv » y-%x>0 = y-x>0

(x-y¥> -y
LHS: RUS:
(x-y) = (3--5Y FE MK
. 8y . 27--115
= 512 = 152
L8510y 152, but y2% 2 -S* 3

J &

12
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Question 5 continued

o2
885
5
bt

o%
5
35
%5
55

XX
o%

XX
XX
XX

R
3
o5
003!
%%

202
A\
RV

5

L

T

<
=
K
XX
KRR

% = * )y

%%
K

096%%%% X
KL TR
) ;
S o
S

::o
55

%

XK

pasesete!

Vo
3
XK

96%%%
T
.

$00%
’ogo
%

55
0%
5

553
2K
S
totes

X
0.::
3.5 “0
RS

‘0‘&)

25 (Total for Question S is 6 marks)

0] 0 RO O 0 0 A y
ECOOW ) 1IN NI LNRAT SI) TNl YOI STl IR YRR e Turn over »




- Y

6. (a) Sketch the curve with equation

y=da +4

where a is a positive constant greater than 1

On your sketch, show

o

3

e
Pl ) Wt ML B e YR e W BNt %
R R RRRRBRIBBBELRIILLELLK

0

X 2 23 2.6 2.9 3.2 3.5

v 0 0.3246 | 0.8629 1.6643 2.7896 4.3137

The table shows corresponding values of x and y for
y=2"-2x
with the values of y given to 4 decimal places as appropriate.

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

(b) obtain an estimate for J‘(T‘ - 2x) dx, giving your answer to 2 decimal places.

® (&)

T s sesosos0000000000000000000000000

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

(i) .3'5(2)‘ + 2x) dx

(ii) .345(2”+1 — 4x) dx
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Question 6 continued
a. y= 0" +U is on exponentiol function \ so it has Lhe same shape os & y=e graph which has an asymptote
at y=0.
The graph is also being translated by (?.\,il\dimted by the +U in the equation
; y= Ax + 4

b T%APEZIUM RULE

=+n + .+ Yo heboo
n

a g_,—-\;ﬁa
y “ heights of strips in between the first and last 7
] w7 L Y height of the first and Yast ¥
[ repeesants the " N 3
it sskn'p respectively nuber of Strips
he3:9-2
3 R

2941.6643 + 238‘\6)1
=2.33943S

= . 2.

i i i \ it i L t b
3.5 3.5

( ﬁ* L9 Ane = i My I

J, & rexax L =X

2 v

+ U~ Ay
TX ax

we

L]

28

X104

The integralin park b — . 21 272 dx + | Ux dx < This is very simple to integrate

J 2 2

35
. 2.330435 + [2],

- = 2.339u75 + 16.5 = 18.84 (2dp) J

00V DA A R AR A y
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Question 6 continued
. . . . . x y xty

The integral in port b

3.5 35
( 2" . ux dx = (72 (2% - 22) d
APy o0
252
35
:ZJ 27 -2% dxn
2

= 2% 2.339435
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Question 6 continued
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7. The circle C| has equation

02020200002’

2
X85

x*+@ + 8x — 10y =29
(a) (i) Find the coordinates of the centre of C,

(if) Find the exact value of the radius of C,

3)
In part (b) you must show detailed reasoning.
The circle C, has equation
(x<5)+(y+8)=52
(b) Prove that the circles C| and C, neither touch nor intersect.
3)

I 0 Q

| COMPLETING THE SQUARE. FORMULA

L ox" 4 bx +c = a[(x-r '%;3’-(‘%51 + ¢

5

NOd

1 \,Il-tgx -10y=29

* 4 §x 4 y=10y =N

RS

' 2 459

- + - - < are /:i

(x44) 4 ( v-5)" = 70 /g

/ .‘:[i

— is -4.,5 %
::gf'

OO

_ngm_@Mugﬂ_o_mwn a)

C - (5,-8) ins: 52
— | DISTANCE BETWEEN TWO POINTS FORMULA

(] 1, \2 r \&
d={(-x)" * (Ja-y))

ERRPSRINeSS

IHLNIZLMMIONOD

1%

 Distance between centres of Cq and Cr=d(-4-5) 4 (5--3)
: 5f10 x 15.811 (3dp)

Sum of rodii={70 + [52 = 15.518 (3dp)

L ) 855

18
P 7 R 7.0 & A 0 1 8 2 9

| vauvs
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| Question 7 continued
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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.

(1) Solve, for'0 < x < =, the equation
Ssinxtanx + 13 = cosx

giving your answer in radians to 3 significant figures.

)]
(i1)) The temperature inside a greenhouse is monitored on one particular day.
The temperature, H°C, inside the greenhouse, ¢ hours after midnight, is modelled by
the equation
H=10+ 12sin(kt + 18)° 0<t<24
where £ is a constant.
Use the equation of the model to answer parts (a) to (c).
Given that
+ the temperature inside the greenhouse was 20°C at 6 am
« 0<k<20
(a) find all possible values for £, giving each answer to 2 decimal places.
4)
Given further that 0 < £ < 10
(b) find the maximum temperature inside the greenhouse,
1)
(c) find the time of day at which this maximum temperature occurs.
Give your answer to the nearest minute.
(2)
1. Ssinxtanx +13 = cosx
"N.
tonx = SINX
cosx
Ssinx - SinX 4 13 = cosx
cosx
Ssin x + 13cosx = cos*x Multiply bothsides by cosx o remove the cosx denominator
Cmvrn)

Sin“x = 1-cos*x
5(1‘ 0s*x) +13cosx = cos*X  Notice we can dbtzin o quadmtic equation in terms of sinx or cosx. Let's choose one. in berms of cosx., So

5-Bcos®x + 13cosx = cos® = substitute 1-cos™x inko sin’x

beos'x - 15eosx -5 = O Solve_for cosx using quodrotic formula.

QUADRAT\C FORMVLA

x= -b*Jb‘ - 4oc

2a

NN O O arom
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Question 8 continued

eosx = -(-12)£{EY -8(6 YD)

2(¢)
-1 cosx =B cosx i§ - <1
2 2
cosx= -1
3

1 . ”"-'f i . \ \ EK

=20 =6

H=10 + 12sin( ke +18)
20= 10 412sin( 6k +18)

10 =12sin(6k118)

Siﬂ&'\ 18): L2
17

6k +18 = 56.4M..,113.55...

k = 6.40%-..,17.54..-

K =6M1,1%.6 (149)4'[hesgﬁne_k}g_mhpdmmfogk_duh_&g_mgg 0<¢k<¢20

iib. The maximum temperature is when sin(kt+48)=1
H= 10 * 12sin(kke +18)
H=10412x1

~ H=22%

<k<1 =6-401..

sin( ke 448)=1

sin(6.uote 4 18) =1

6-403L 118 = 90

k = 1M.259..

2
M nours , (0-233... x60) minutes
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Figure 1

Figure 1 is a sketch of the curve C with equation

3

y=2x5(4—x) x>0
The point P is the stationary point of C.

(a) Find, using calculus, the x coordinate of P.

C)
The region R, shown shaded in Figure 1, is bounded by C and the x-axis.

The region R, also shown shaded in Figure 1, is bounded by C, the x-axis and the line
with equation x = k, where £ is a constant.

Given that the -is equal to the @realof RY

(b) find, using calculus, the exact value ofik)
“)

‘I -
1217 = sz

. J
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Question 9 continued

%N\

s
*(4-x)dx = | 8 -2x7 dx
[] () R
oo dx = [ 2™
o “Inea -
5 3.
(o) = [ﬁx' -4 x? .
s 7,
5 1
O :16x*-ux’
S 7
11
Bk = Yk
5 7
i
K o 16 -4
k% 3 3
k=28
5
J
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S
10. In this question you must show all stages of your working. : /X
Solutions relying entirely on calculator technology are not acceptable. 5
905
: . . : 9
The number of dormice and the number of voles on an island are being monitored. O
Initially there are 2000 dormice on the island. g\
. :é;\'
A model predicts that the number of dormice will{increase by 3% each year)so that the R
numbers of dormice on the island at the end of each year form a geometric sequence. ,.,?.,‘:;
(a) Find, according to the model, the number of dormice on the island(6 years after e
(monitoring begam: Give your answer to 3 significant figures. %
@) =
::/ﬁil
The number of voles on the island is being monitored over the same period of time. P
Given that
» the number of voles on the island at the end of each year is modelled as a
geometric sequence 3
LBEEL
(b) find the equation of this model in the form /\g :
N=ab' /8
‘=
where N is the number of voles, ¢ years after monitoring began and a and b are )
constants. Give the value of a and the value of b to 2 significant figures. 3
3) ‘3‘
When @=17) the number of dormice on the island is equal to the number of voles on é
the island. >
;:Zw‘-.;
(c) Find, according to the models, the value of 7, giving your answer to ,;;:§-
. RRLL
one decimal place. s
3) 0
= tric nce S0
_ |NTH TERM OF GEOMETRIC SEQUENCE
On= or n 0%
fiest tcrw’\‘ ‘common rarkio $ d
o
= =1-0 37. incre r g
- o
anz 2000(1.03) o
=
o« Remember, the first teem in the sequence is the o™ vear. sosix s
7.9  vea's ofier moniboring started , the number of dormice 15 s
~ Six years ofter monitoring started: o,z 2000(1.03) equal bo the 7 term in the sequence Z
Oq: 2388.10U... o
3P
% F) X
> ‘
\ J o2 ’ XX
30
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Question 10 continued

art 3690

P 3yl

364

r_ - 0.9391...

= 0.9319%... V] o

ol0.a397..)" . 3690

o = 4005.4816...

I the equation given in the question: N= ab” , o is Y000 and b is 098 (2sF)

AINCA 1

 2000(1-03)" = 4000l0.a8Y

(1.03) . 4000

(0-a8) 2000

(203 . 5

\0.q8/

\"
'09 “m’ | = |%Z |g.;.1 both sides to bring T dowa.

‘-——v—n.l
alog (b= log(b™)

| log("‘_") : Iog’).
0.

T  -13924..

T =134 (14p)

J

o NN O R
P 7 R 7 0 & A 0 2 1 22
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Question 10 continued

(Total for Question 10 is 8 marks)

TOTAL FOR PAPER IS 75 MARKS
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