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1. Adina is saving money to buy a new computer. She saves £5 in week 1, €5.25 in week 2)
£5.50 in week 3 and so on until she has enough money, in total, to buy the computer.

She decides to model her savings using either an arithmetic series or a geometric series.
Using the information given,

(a) (1) state with a reason whether an arithmetic series or a geometric series should be
used,

(i1) write down an expression, in terms of #n, for the amount, in pounds (£), saved in
week 7.

(&)
Given that the computer Adina wants to buy costs £350

(b) find the number of weeks it will take for Adina to save enough money to buy the
computer.

4)

ad. There is o common difference ,not a common ratio, So an arithmetic sequence should be used. vB1

il HMETIC

| aa=z at(a-1)d
az 5 (first termn)
d:525-5 = 028

anz 5 +025(n1) vM

_ anz S+025(n-1)  vaA1

b. We need the sum of ihe arithmetic secies to be equel 4o 350

_ |Sn= !}( 20 + (n-1)d)

40.25(n-1)) = VM A1

+ 0:25 1) =

0n+ 0a2Sn - 0-25n =300

n* +39n - 2200=0
QUADRATIC FORMULA

ns -htJE"— 5;(.

2a

n=-394Jd(-20)-4(1)(-2800) w1
2L
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2.
Va =4
0 x
Figure 1
Figure 1 shows a sketch of the curve with equation y = 4"
A copy of Figure 1, labelled Diagram 1, is shown on the next page.
(a) On Diagram 1, sketch the curve with equation
i) =2
(i) @=4=06
Label clearly the coordinates of any points of intersection with the coordinate axes.
“)
The curve with equation y = 2" meets the curve with equation =4 =6)at the point P.
(b) Using algebra, find the exact coordinates of P.
“)
4
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Question 2 continued
s Ya x 2
< y=4 yzdtg ye2
T
©:
<
wn:
<
T
WL
B
=
s
(o)
Q. %
o
/
0 109, 6 x
0=4%-¢
, 4*= 6
< X = ‘093“
S Diagram 1
R b. 27 = Y -6
- 2* -2 -p 4=
j 2% a
4 2 -2 -6= 0
5 V-2"-¢=0
L eyt
y2-y <=0
1 7
- 2)=0
Yy =3  y=-2
A X
27 =3 cannot log a negative number
xz10o4,3
B 3,2
Q2
(Total 8 marks) T
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3. (i) Prove that for all single digit prime numbers, p,

p? + p is a multiple of 10

(11) Show, using algebra, that forn € N

(n+ 1)’ — n’ is not a multiple of 3

(0))

(€)

i. (1Y -

=ns+ 43041 -n° s

=304 3044 van

~ 23(n2n) #1 =>one more than a multiple of 3, S0 not divisible by 3 for any n€EN VA1
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4. (a) Find, in ascending powers of x, up to and including the term in x’, the binomial

expansion of
X 13
[>+3)
8

fully simplifying each coefficient.
“)
(b) Use the answer to part (a) to find an approximation for@i0125"

Give your answer to 3 decimal places.

3)
Without calculating 2.0125 a

(c) state, with a reason, whether the answer to part (b) is an overestimate or an

underestimate.
)
.| BINOMIAL EXPANSION FORMULA:
(2+2)" . " (“)( PEY L (D ER  (DOPEY v
8192 + 6656 + 2uaex* ¢ §320
< B2+ 6656% + 2uaext + 532X VA1 VA1
VB
b. Solve for x in:
2:&5' = 2.012
V81

- 8683.132 (3dp) vAA
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C2
x
Figure 2
Figure 2 shows a sketch of part of the graph of the curves C, and C,
The curves intersect when x = 2.5 and when x = 4
A table of values for some points on the curve C,| is shown below, with y values given to
3 decimal places as appropriate.
x | G| 2.75 3 325 | 35 | 3.5 4
v 5453 QTSAIN9BTSIO9CAIOSGTITS | S
Using the trapezium rule with all the values of y in the table,
(a) find, to 2 decimal places, an estimate for the area bounded by the curve C,, the line
with equation x = 2.5, the x-axis and the line with equation x = 4
“)
The curve C, has equation
)
y=x*-3x+9 x>0
3
(b) Find x2 =3x+9 |dx
3)
The region R, shown shaded in Figure 2, is bounded by the curves C, and C,
(c) Use the answers to part (a) and part (b) to find, to one decimal place, an estimate for
the area of the region R.
3)
a. TISAPEZIUM RULE
—Hi = “_h + eee i h =bﬂTq
. ts*the '& heights of strips in between the first and last
| represents the . _
width of each strip Mlgr:r?: x 'f;::v:{\; \ast numier of strips
14
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Question 5 continued
hz 4-2-5
M&Lﬂﬂp
h=0.25 v B4
=1 . . 4 . . . 36743 1 va1
2
A=1.33
A= 1233 VM1
%
b. Ix ';Z"’qu:_z;Sh -_3.11;31.95
5 2
5
2% _3 1
CEx Tt c 2Ty A C Mg AL VAT
S 2
, IS just the ¢t (- z2 Kzt
Area undet C4q Area_under Cy
5 4
=12.%% (!-rm_'ur'\' (a)) [-?'—‘I /e _ zdz 4+ 9% ]
LS 2 2.8
2 2
= 243 3 ram- (2 & - 30 5)) v
5 2 2
= 24.8- 13.093 -
= 3322
.. Area R=12.35=- 3322 /M1
246 (dp) a1
15
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(Total 10 marks)
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6. A circle has equation

X¥—6x+)y +8+k=0
where £ is a positive constant.
Given that the x-axis is a tangent to this circle,

(a) find the value of £.

3)
The circle meets the coordinate axes at the points R, S and 7.
(b) Find the exact area of the triangle RST.
“)
= i i - axis):
1 6x 4 02 4 =0

x-bx +kz0 VM1
_ Since x-axis is Yongend 4o circle, there raust only be 1 solution in x*- 6x +k=0
| DISCRIMINANT FORMULA
b*-Hac = O - Repeated rosts
b*-Yac > O - Twe real roots
b*-Yac <O = No real rooks

(7]

o=

»

__Point where citcle meets x-axis (point T) = heighi

kvalue from part @)
*osxa gl e e p

(x-3) =0

xs=3

Leave
blank
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=3J7 J A1

-y-3

L
.
.
.

-4-y7 - (-44{3) = -2{7

0%-6(0) + y* +y+ =0
q
(y+u4) -1619=0
R
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7. (a) Given that
3log,(2x — 1) =2 + log,(14x — 25)

show that
2% —3x* = 30x+56=0
C))

(b) Show that £4 is a root of this cubic equation.
2

(c) Hence, using algebra and showing each step of your working, solve

3log,(2x — 1) = 2 + log (14x — 25)

o o )
. |10g(a®) = blogle)

\og(ob): lnsn 1 logh h

Blogs (22-1) = 2 + logz(14-25) ,
3‘033 (2x-1) = “033@'\&“2 can e written as 109z (3%
@ log3 [(1.:-1)3]: |053[‘\ (u=-25)] @ - i 1 N \
(2z-1)° - q(4x-28) \
8x3 -1 +6x - 1= 126=-225
, 813—121—1&*-214::0)._.‘,
2%~ 3= 30248620
b. Subin 2=-u4 into equation in part (@) y bod P el o S
204 - 3 (-4 -30(-4) +56 /i1 -amw®r
=-128-48 +120 +S6
=0 va A =
~ SHen(e -U is o root of the equation.

€. Since %z -4 (s aroot ,then x+Y4 must be a factor. Do algebraic division +o obtain the quadratic polynomial
Si be Do algebraic d o obtnin the quad polyn
foctor of 2 ~3x% - 301 + 56
v M1
ax? 14 > 23- 32 -30%. £56 = (nau)( 222 - Mz 414) = 0 VA1
)fﬁd’OﬂSC
244 | 223-3x - 30x +S6 D = (xra)(2x-3)(x-2) /4
- (23 + 8xY) x44z0  2x-3:0  x-230
-lix* - 30 x:-4 L= x=2
-( ) Not dd.'nef\' fof 2z-4
ML+56 o3 3logg(20W1)  rx= N v M
“lur »56) = 3log, (-9)
6 o
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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 < € < 360°, the equation
3sin(6 + 30°) = 7cos (6 + 30°)

giving your answers to one decimal place.

4)
(i1) (a) Show that the equation
3sin’x = 5sinx — 7sinxcosx
can be written in the form
sinx(acos’x + bcosx +¢)=0
where a, b and c are constants to be found.
T T )
(b) Hence solve for "7 SXS > the equation
3sin’x = 5sinx — 7sinxcosx
0 (6)
i tanb = Sin

cosd

35in(0430°) = Fcos(6 4 30°)
@ 'hlﬁ(ei'u)“-: 35 JM
043¢ = van (L) vm
0+30° = (6.8..., 246.8...

& since tan(6430°) is positive, we ate interested n the

© = srs-8° , 26.8° Fiest and third quadraats (Aaad T respectively )
*

JA1 JM So_Solutions are 66-8 and 120 +66-8 = 246.-8

®

ii. o [sin?x = 1- cos?x |

3sin’x = Sinx - FSIA COX
3sinx sin*x = Ssinx- Hinx cosx
@ 3sinx(i-cos>x) = Ssinx- Fsiaxcosx v M
Sginx - Fsimxcosx - 3sinx (1-cos>x) =0
sinx (S— Feosx- 54 'Scos"'x) =0
Sinx ( 3costx - Feosx + 2) =0 vm
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Question 8 continued

b._Using_part (a):

sine (3082 x -Fcosx 42)=0

sinx= D fa 2y -Feosx $2=0
220 VB4 (Bcosx-1)(cosx-2)= 0 VM1
Bcosx-1=0 z .

cosx=1 VM1

3
Az .23, - 1.23 ¢ remember cos is Symmetrical across the y-axis.
VM
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« Bottom {oce
* Side {aces

hcm

lcm

lcm
Figure 3

Figure 3 shows a sketch of a square based, open top box.

The height of the box is #cm, and the base edges each have length / cm.
Given that the volume of the box is@50000cm®»

(a) show that the external surface area, Scm?, of the box is given by

~ 250000

S + 20007

(€))

(b) Use algebraic differentiation to show that S has a stationary point when 4 = 250"

where £ is a rational constant to be found.

(©))

(c) Justify by further differentiation that this value of 4 gives the minimum external
surface area of the box.

2

Volume = (xLxh

~ 2506006= *h

L =5ﬂ v B
n

S= 1> +4th v m1
2 (500 44 (500w
w ! (&)
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5 Question 9 continued
S = 250000 42000{n VA1
5 r—
e
<
3o b Stoctisnary point is where d§ = O
& dh
E 3 $2250000 4 2000{h
S h
Al
=
o ) ° “*h
= |
g -
o -250000 , 4600k " = 0V/AMA )xii?
a [y N P
~ 150000+ 10000 =0
e
1000h = 250000
312
h =250 Vddm
2
h = 256 s
h—z_ﬁoqi VA

0002020200 0 00 00 06 06 % % % 262606 %6 0606 06 % % % %6262

-
g d_s = ~250000_ 4 1000h
/g ~ dh "
5/ 4% = 506000 - S00h /M4
g g JMEML’,,\-"°
SR ~ d’S . 500000 - 50020 )
ant (o)
= b

2
. Since d*h = 6 >0, n=250 I3 the mini jave /a1
dn?
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Question 9 continued

(Total 10 marks)
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END
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