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TopiC: Foctor ONd remoinder theorem
il |
1. f(x) =ax’ +3x° — 8x +2 where a is a constant

Given that when f(x) is divided by (x — 2) the remainder is 3, find the value of a.
3)

Bactkqround info:

The facior theorem js o speeiol Cost
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Question 1 continued

(Total for Question 1 is 3 marks)
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Topic:Binomial €XPANsioN

2. Find the coefficient of the term in x’ of the binomial expansion of

12
(g + 4xj
8

giving your answer in simplest form.

Formulo for binomMit QXPC\“S‘O'\

I( ) — co - "' < + Ca . .
+ Qq -
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DO NOTWRITE IN-THIS'AREA
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Question 2 continued

WQq 2. Use algebra-Soll the pauwer r
0Na Solve €O 1+

c'_( )-r( )r

R = S Lo ¢ )r
DGR

We Want the X to have o
pouwer of 7 hence =7

Feploce K With Vaaue foung
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327¢3

= 9G, 228 x ?
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(Total for Question 2 is 3 marks)
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TopiC: Circles

3. The circle C
* has/centre 4(3, 5)
* passes through the point B(8, —7)

(a) Find an equation for C.

3)
The points M and N lie on C such that MN is a chord of C.
Given that MN
+ lies above the x-axis
* 1is parallel to the x-axis
* has length 422

(b) find an equation for the line passing through points M and N.

Q ) ©))

Equetion of o <ircle
(Dc_q)z_'(q_b)‘l: b
centre = (g b) Gnd

Use the distoahce
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Question 3 continued
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_Topi<: CApoONtrH(g) qrophs & Fopeziom Fole.

4. (a) Sketch the curve with equation

=a'+4 |,
4 @)
. =
where a is a constant and a > 1 9|
On your sketch show %
e
the coordinates of the point of intersection of the curve with the y-axis m
2
the equation of the asymptote to the curve. :':'
3) o
>
=)
m
X —4 -1.5 1 3.5 6 8.5 2
y 13 6.280 4.577 4.146 4.037 4.009
Yo Y \a Us _L!‘\' L‘ S
The table above shows corresponding values of x and y for y =3 2 +4
The values of y are given to four significant figures, as appropriate. 8
Using the trapezium rule with all the values of y in the table, g
ouec)
(b) find an approximate value for :EU
8.5 1 a
j [3‘2" + 4j dx 2
=
4 T
n
.. . 2
giving your answer to two significant figures. X
3) »
(c) Using the answer to part (b), find an approximate value for
8.5 7lx
(1) 32 |dx
J-4
o850 1 4 (1 8
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J-4 -85 ()
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Question 4 continued
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Question 4 continued

b)

tropezivm ruls formuyla:

j" dx:kz_\_[ +2¢ 1. tyat *‘\"*"'”"‘"Hfd"]

(v} las¢ \'

Where h=__ -0
Number OF S4r[psS

Not® ' Number Of Strips *number Of Coords - |
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DO NOTWRITE IN-THIS'AREA

DONOTWRITE INTHIS AREA

DO NOTWRITE IN-THIS AREA

Question 4 continued

.5
| 4 ex =[+x]8-s =1(3.5) = (-9
. o - T
= 50
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i o
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e
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(Total for Question 4 is 9 marks)
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TOP1C: QroMmedr(c & FRUrsSive STGUENCES

5. (i) Find the value of

Sum¢\ ;6 x (0.25)
Stariing Valve ®)
(i) A sequence u,, u,, u,,... is defined by

u =3

u, —3

U, =
n+l
u, —2

(a) Show that this sequence is periodic.

Fepeats every Cerig] @
AN
(b) State the order of this sequen"c\e.t"l ber o¢ “'l' trms

(1)
(¢) Hence find
2.1
(2)
1) g
F el
Meoans Start +he ot =

F=r ond  Sum 4he f+Crms Qi the uu\\ +0
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DO NOTWRITE IN-THIS'AREA DO NOTWRITE IN-THIS'AREA

DO NOTWRITEIN THIS AREA

Question 5 continued

Formula for sum 10 Infinity of o
qgome.-l-r‘:c_ Seriks:
= ( Wwhert

= 1.5 T2
\ - 1-0.25

it) Th1S IS & Fecursive sequence

Q) Una¢=Un-3 Notice hou 'S 1 more
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Let's $ind Some terms
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-2 -2 |
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-] -2 2
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Os -2 -2 "%
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2 2
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Question 5 continued

b) the S<quence reprads

hence order 3

C)ZUn‘U\'}U.‘L"‘UB‘l'

.+ V
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Part 0) We

qt.-(-

= 35+t04 3 + st0+ 3 ...

2
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2
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Question 5 continued

(Total for Question 5 is 8 marks)
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Topic:. |ogs

6. (a) Given that

2log, (x + 3) + log, x = log, (4x + 2).,.1

show that

X +6x+x-4=0
“4)
(b) Given also that —1 is a root of the equation
X +6x+x-4=0
(1) use algebra to find the other two roots of the equation.
3)

(i1) Hence solve

2log, (x +3) + log, x = log, (4x + 2).,.1

1)

0‘) | lbf( 0!\((1

P A e

Qoal . TO Qe+ 4he form 1ogo [ * AUMRN
AN UST {vq | rote @ 49 qot iy

Of the (01 N Oraer~ 10 Solux

4or o

210q4( ¢+ 3]+ |og +c = |0<-\.f(+x+ﬂ+ 1

F.rsm\ (RY's get the Idgs on ORR
Si14¢e
iloq«(x-tﬂ-l-mc‘fx'\QC\«(*X*Z) =L
ONceds 40 bhe O |

L0q rule formuliQe:

O\\OC‘bC@lo L C°
Co\n brmq the pober up OF AOWRN'

(0g (xR 3) (g1 - (094 (45242
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DO NOTWRITE IN-THIS'AREA DO NOTWRITE IN-THIS'AREA

DO NOTWRITEIN THIS AREA

Question 6 continued

Logq role formuylQ:
llo:\ O+{log-b & (vq Qxb
|l0c‘ 0\-[1og - b <& (o9 %

BRARLA addcqiSubtmmctied %o 1o Onhe (Q

AANCAR DY \‘Kd\l AIVidsk ANA Vics VUSQ\
NoQotice " :
The Mys+ be o | infroht 0f the
([ogs Luse Fule O ¢ We Jdon't
howe this)
10q +(xt3)” XOx =
fo<+ 2 2.

Loc‘ ruie -formoyYA .

loqab = < < q° b
e on torn o (og ink o pouty / qet g
o4 the log or Vice Verso
Ww<e MRSty 'Use this rult When Sb\\lal\q

47 (ot 3)> %
4+OC %2
NOW uUSse (’ch(,r‘o\ 49 rt'o\rrc\nc‘t

2 (246251t 9)
R———— 4> +2

“\Ul*lplcl
2(4>x+2) = X3+ Qoct + 9x

X4+ 4= X34 Qoct+ qx
X 3texr4Xx-4:=0
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Question 6 continued

b) -1 is q Foot Means x--!| i.g D+l
is o factor (remainder (s 0

There are 3 Woys 1o Jdo +his question
Waowy |2 Pelynamial duvision

Way 2: Comparing Covf Ficiendts

Way 3: Syfihetic  Jivision
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Question 6 continued

(Total for Question 6 is 8 marks)

L EE

19

MR R0 A -
p 7 4 31 1 A 01 9 3 2 Turn over



20

Topi<: Linear Moaelling

7. Wheat is grown on a farm.

* Inyear 1, the farm produced 300 tonnes of wheat.
* Inyear 12, the farm is predicted to produce 4 000 tonnes of wheat.

Model 4 assumes that the amount of wheat produced on the farm will increase by the
same amount each year.

(a) Using model A4, find the amount of wheat produced on the farm in year 4.
Give your answer to the nearest 10 tonnes.

3)

Model B assumes that the amount of wheat produced on the farm will increase by the
same percentage each year.

(b) Using model B, find the amount of wheat produced on the farm in year 2.
Give your answer to the nearest 10 tonnes.

)

(c) Calculate, according to the two models, the difference between the total amounts of
wheat predicted to be produced on the farm from year 1 to year 12 inclusive.
Give your answer to the nearest 10 tonnes.
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Question 7 continued
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(Total for Question 7 is 9 marks)
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TOPI Q. Proof

( )

8. (i) Use a counter example to show that the following statement is false

“n* +3n+ 1 is prime for all n € N”
(2)

(i) Use algebra to prove by exhaustion that for all » € N

“n* —2 is not a multiple of 4”

C))
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Question 8 continued

(Total for Question 8 is 6 marks)
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In this question you must show detailed reasoning.
Solutions relying entirely on calculator technology are not acceptable.
(1) Solve, for 0 < x < 360°, the equation
sinx tanx = 5

giving your answers to one decimal place.

(i)
VA

AN
VARV

Figure 1 shows a sketch of part of the curve with equation

S 4

Q
Figure 1

y = Asin(ZO — %j +2

where A4 is a constant and € is measured in radians.
The points P, Q and R lie on the curve and are shown in Figure 1.
Given that the y coordinate of P is 7

(a) state the value of 4,
(b) find the exact coordinates of O,

(c) find the value of @ at R, giving your answer to 3 significant figures.
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Question 9 continued
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Question 9 continued

(Total for Question 9 is 14 marks)
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Topic: Inteqration- Fil\dinq Greos

In this question you must show detailed reasoning.
Solutions relying entirely on calculator technology are not acceptable.

YA

Figure 2

Figure 2 shows a sketch of the curve with equation

» 1458

1
SIS

The point P is the only stationary point on the curve.

- 74 x>0

(a) Use calculus to show that the x coordinate of P is 9

“4)
The line / passes through the point P and is parallel to the x-axis.
The region R, shown shaded in Figure 2, is bounded by the curve, the line / and the
line with equation x = 4
(b) Use algebraic integration to find the exact area of R.
C))
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Question 10 continued

(Total for Question 10 is 9 marks)

TOTAL FOR PAPER IS 75 MARKS
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