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1.

Find

giving your answer in simplest form.
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(~ )
2. f(x) = 2x> + 5x* + 2x + 15
(@) Use the factor theorem to show that (x + 3) is a factor of f(x).
(2)
(b) Find the constants a, b and ¢ such that
f(x) = (x + 3)(ax* + bx + ¢)
(@)
(c) Hence show that f(x) = 0 has only one real root.
()
(d) Write down the real root of the equation f(x —5) =0
(1)
@) AX+3 =0 - x=-3
Substitute X :-3 info f(x)
f(-3) - 1(-3) + s(-2)" v 2 (-3) + 15
=-54 + 45 -6 + 15 @
§(-3): 0
“ (xt3) s a factor of §(x) smce £(-3) -0 (V)
N NN .
b) (x+3) (;xti-,bx J;c) A+ 5T+ 2 S
4_—""””"
Y. aq- 2
Y 3q+tb =58 B
3()tb-6 ob ==t (1
Consfant : 3C = 15 L= 5 @
{0 = (x#3) (227-% +5)
\_ y,
N 00 .0 0 0 A T
P6 9 2 01 A 0 4 4 8

PMT!

SLRRK
LR
Joteotetess

Qg?&%

&
et
905

S
&

X
o

58

o%
KL AR LRI KL

IR I IR
QLXK IIA I IKIA XK IKA X

X

RIS
% X <X <X
REILLREILLREIILEIL
IR
QO0RRIRIIIRELKIIKL

X%
SR
SRS
%

09000000000 0090 00900000, 0.9.0 0.0

<

dotesed
L
258

Boesoie
G TS
SN
0‘0‘." ‘0’
IR

o
S

SRR
SRR

N
So%etate%et



PhysicsAndMathsTutor.com PMT

X
KERIKL

( )

LR

ﬁ%
KKK

o
RS

Question 2 continued

SRKIKRKILR

%050
SO
S
Stelodetets!
RS

<K
<X
5

) f(x) =0 (x43) (111‘ x *5) =0 if bz“‘lﬂ(- 20, 2 real voots
/ \ o] b- Yoc =0 , \ redl voot

/ \ / ' b-4ac < 0 , fo_ real coot
s A

Xt3 =0 b -yac = (1) -4(2)(5):,39 <O
} /

x=-3 2% -X+5 =0 has po real sowhong

Conty sowhon?)

XX
X
B
LS
X

%5
208
RS

%
SRR

a0
LKL

fotess
d%%’
KK,
%

<X

¢
5085
<
o
o205
5%

<
S
255
X8
20!
%!

¢
0959
KR
<o
RS
55

(0
SR
KL
X8
35
%!

0

R
0%
02000

%!

5
S

<535
9%
RO
05

QEEKy
KGR
X KERX
o

o

0%

2%

[\
d fmx) > f(x-5) is a tranSlatign (Z)

S

ST
i3

f(x-5) =0 :(-3)+5 =2
N onty root frem (c)

y x:Zﬁ]\s anty rea| Solution to f(l‘g.):O

O,

& o%
D e
KK

%

<
(2

D%

9%

%

8

oY%
SR
<%
XN

X
RERRKLS,

<
09

9%

6%

O

SR
S5

KK

%

<

(XX
2535
SR

%5
35S
eSS
Sotatetotetotetetotete!

28

<
R ERILRIERKL KR

<
SR
S

25
X5
e

CRRIHRRRRS

25

0%
S
S
8

<

Rosot

RXLLR

5
LK
RS

0%
%
X

%
<
&L

<
0%
X

X2
2
X
XL
K5
<O

Seletedel

D
%
deSeel
95%6%5% %% %*

%
<

CRRKAL

IR

(0
8
0%

95
25

S
S

. .

VAL 0 000 S
[ [ Turn over »
P 6 9 2 01 A0 5 4 8




PhysicsAndMathsTutor.com

7

Question 2 continued
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~ )
3. The triangle PQR is such that PQ = 3i + 5j and PR = 13i — 15]
(a) Find QR
(2)
(b) Hence find |(ﬁ?)| giving your answer as a simplified surd.
(2)
The point S lies on the line segment QR so that QS:SR = 3:2
(c) Find P$
(2)
Q
NEY
AL G N
/TN -
p & AN
T= R
—
g GR - @P + PR - -(3itsu) + (Bi-%3) (D
= 101 -209 ()
b) l‘m:a\ - J10* 1 (-20)" @)
/5 ()
—_— 2 ) - )
) S -2 OR 2 (i-205)-60-1)
- )
7S s Pa v ad = (siasg) ¥ ey @)
TR0
- J
8
) O D 00 o e
P66 9 2 0 1A 0 8 4 8

PMT!

a&gga
a&&%&
CRAEKK

%

0
SIS
LTINS
SIS ET

%

K

RIIEIEIIEIEIIEIEILEID

R RIS

0
5
K5

3
<5

XA
0002 %%
0\’ '0:‘0

ORI
A A N
§

<5

ooy



PhysicsAndMathsTutor.com PMT

4 )

6
2RSS
XK

00&%&%%\
SGEISEELS,

RO
SRR
KRS

S

KRKES
%

X
%%

Question 3 continued

o
2K
boes

RRLRLLRLRARLS

CHAHAA
KERLRLSS
ﬂ&? o

NSE %
b

S8

RRKS
boes
CKKS

G5
<

%

5

<
55

%
388
[

-
X
%

IR
S

X
oleteds

e

T

209,

b
Petele!
X8
030!
%%}

RRELES, &
0f§'0
ZRRRRKLS

X
R
SRS
odesotese!
RSB

25

255
0%l

KX

1500 %
S

SRR
5K

%
%%
RKK
LKL
<

<
S
S
X
029
8K

<
25
A
SRR
R,

S
9%

P!
0

%
%

]

o4
%%

KKK

by

bt ?3
S
S
Boss o

2

PO
SUXKK I NE R
SR
RERLKRLR,

CRSLRAR

<>
55
959

S
55

<
SR

X

<>
2905

SRS

oY%

RN
otoleteds
Sooteds
<
<5

2%
XS
o

090 %%%

90e%%

SRR

5
258

55
020!
RIS,

000G
Sressseses
fotetesotet
RS
(G5
S5
Dosede!

S35
B
5K
9%
%5

&
RRE

SR
%

5

2o

67
KKK
XX

5

5555
55

25
K
poseds

A
AR
o
e
é

pote

e
SRXLS N
SXRXILS IS SAN
e aies

%
doSete!
delelele!

s

o2}
o todeteds

KL
KKK

LKL
RS,
ZRLRRLRKLLS

bove!

(Total for Question 3 is 6 marks)

VAL 0 000 Y S
[ [ Turn over »
P 6 9 2 01 A0 9 4 8

LRKLHEK

ORIICIRIHK

5

5>
oo
80908
5%
2%
!

%
0%
o%
X2
0%
%
b




PhysicsAndMathsTutor.com

(3x + 10)cm

7xcm

Figure 1

Figure 1 shows a sketch of triangle ABC with AB = (x + 2)cm, BC = (3x + 10) cm,
AC = 7xcm, angle BAC = 60° and angle ACB = #°

(@) (i) Show that 17x*-35x-48=0
3)

(if) Hence find the value of x.

1)

(b) Hence find the value of & giving your answer to one decimal place.
)
) (D To get an equahon , we can use (osine rule snce we have

one Ongle with al 3 sides .

8 - RB + AC - 2 x A& x AC x CoS ZBAC

N

> 2 1 P /.
(3x+10) "= (x+2) 4 (Fx) - L(xr2) (3x) g0 (/

I veon 100 = v UK T4 +4qn “Fa- A (D)

0|a¢.1+ 60x + 100 - 4sx - N 4

A -0 X -96 =0

L -3sx-48 20 (1)

() 13 -35% -48

0

(iFx+16) (x-3) =0

A [ 4 . tength—gan not be
x , X=35(7)

] A negajive volue
/

- Sihce X Can only be positive | X3 IS

the only salution .
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4 )
5. The mass, Akg, of algae in a small pond, is modelled by the equation
A=pg’
where p and g are constants and t is the number of weeks after the mass of algae was
first recorded.
Data recorded indicates that there is a linear relationship between t and log, A given by
the equation
log,, A=0.03t+ 0.5
(@) Use this relationship to find a complete equation for the model in the form
A=pq'
giving the value of p and the value of g each to 4 significant figures.
(4)
(b) With reference to the model, interpret
(i) the value of the constant p,
(ii) the value of the constant q.
)
(c) Find, according to the model,
(i) the mass of algae in the pond when t = 8, giving your answer to the nearest 0.5kg,
(i) the number of weeks it takes for the mass of algae in the pond to reach 4Kkg.
®)
(d) State one reason why this may not be a realistic model in the long term.
1)
a) log A =003t + 05
24 & n C Fa N
ﬂ - 'OU.Uat T U0o w
03t 0-5— (4
A= 10 x 1o U
F,’ q’A a vt —\
.2 O YY ’
p: (0™”)(w0”) O
SA o 3.162 x 1032 (4 s.£.)(7)
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Question 5 continued
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LW)G) p tepreSents inihal wmass of algae (inkg) ,o0 weeks after
the mass of olgae was first recorded- (D

(i) q represents the rate of growth of algae (N kg /week) D
\——

(C) when t =8, find A

A - (10°°)( to""”)8
- 5.495
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6. (a) Find the first 4 terms, in ascending powers of x, of the binomial expansion of

8

32X
9

giving each term in simplest form.

8
f(x) = x=1)f;_ 2

2X 9

(b) Find the coefficient of x* in the series expansion of f(x), giving your answer as a
simplified fraction.
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7. (a) Factorise completely 9x — x*

()
The curve C has equation
y=9x-x°
(b) Sketch C showing the coordinates of the points at which the curve cuts the x-axis.
(2)
The line | has equation y = k where k is a constant.
Given that C and | intersect at 3 distinct points,
(c) find the range of values for k, writing your answer in set notation.
Solutions relying on calculator technology are not acceptable.
3)
3 2z
a) 92 -x" = x(-») (0 :
= x(3+x)(3-x) () &
b) Y: qx - X Curve C
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; \ /N W
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8. In this question you must show all stages of your working. S

Solutions relying entirely on calculator technology are not acceptable. s

The air pressure, P kg/cm?, inside a car tyre, t minutes from the instant when the tyre §E‘~’§
developed a puncture is given by the equation SREXS

‘%m
P=k+14e% teR t>0
dy |-

where Kk is a constant. s

%S
1
30585,

Given that the initial air pressure inside the tyre was 2.2 kg/cm?
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(a) state the value of k.
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From the instant when the tyre developed the puncture,
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(b) find the time taken for the air pressure to fall to 1 kg/cm?
Give your answer in minutes to one decimal place.
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(c) Find the rate at which the air pressure in the tyre is decreasing exactly 2 minutes S
from the instant when the tyre developed the puncture. SOk
Give your answer in kg/cm? per minute to 3 significant figures. SR
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9. (a) Given that p = log,x, where x > 0, find in simplest form in terms of p,

. X
(i) log, 3

(ii) log, (Vx)

(b) Hence, or otherwise, solve

2log, g +3log, (V) =-11

giving your answer as a simplified fraction.

Solutions relying on calculator technology are not acceptable.

(2)

(4)

d) O loa (L) 2 |log_ X log 9
3 v q 7 J3 S

‘.

g

r
1
l

N

() log, 4 X

g

.
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<V

Figure 2

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

Figure 2 shows a sketch of part of the curve C with equation

1
y:§x2—2\/§+3 x>0

The point P lies on C and has x coordinate 4
The line I is the tangent to C at P.

(@) Show that I has equation
13x-6y—-26=0
()

The region R, shown shaded in Figure 2, is bounded by the y-axis, the curve C, the line |
and the x-axis.

(b) Find the exact area of R.
2 il )
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Question 10 continued
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Question 11 continued
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12. A company makes drinks containers out of metal.

The containers are modelled as closed cylinders with base radius r cm and height hcm and

the capacity of each container is 355cm®

The metal used

« for the circular base and the curved side costs 0.04 pence/cm?

« for the circular top costs 0.09 pence/cm?

Both metals used are of negligible thickness.

(a) Show that the total cost, C pence, of the metal for one container is given by

28.4
C=0.13z%+ T

(4)

(b) Use calculus to find the value of r for which C is a minimum, giving your answer to

3 significant figures.
(4)
. d*C T .
(c) Using 2 prove that the cost is minimised for the value of r found in part (b).
r

)

(d) Hence find the minimum value of C, giving your answer to the nearest integer.
)

2 3ss
2 5 . =z
a) Kr h 355 h e @
Cost Of base = 0.04 Rr
i 365184
st o side = 0.0y x2wrh = 6.04 x 2mr ﬂ‘_,,) G
botal @§t ,C - Oy Rr ¢ =—— + 009 wr (1)
C = oM3gr + 284 0
\ y,
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Question 12 continued

by € is minimuJm when — 0
dr

r

9 L oggrr - 284
dr r? -

dc _,  0-26 wr -
dr

%
e
35

0ot
et
%
LA
258
$00%
betet

25

<
S
S

X8
29
5

G
SRR
RLRKS

<535
45
S5
Rolotototelets

(0
SR
KL
X8
29
5

%3?
betete!

(0
SR
KL
X8
2
5

%gg
P4tete!

<
S
bose%s

X8
29
5

Q0K
295%%
S

55
K
(7]

[ &

o0

K-
@)

<
S
d000%0,

LS
%!
55K

o
25
A
SIS,
RRRLKS:

6
X85
RXX5

.

es 320 (35.8)(0)

[}
O dC . o2em + 368
drl ‘.3 U

26 -8

When r = 3.2 , 0.26 L +

af \5

i
La-28)

%
525
S

9%
€§§%«»,};
<X

O AARH

o~
s
S
b3
K

<
55
55
o0
Sotodels

%
%

K
QLRI
eetotee!
QLS
SRS
GRS

RRKAKARA KN

<
%

= 245 which is >0 . Hence, Cost is minimised -
N\

U

¢
Sototeteds
S

CXXAAARA
S etetetetete!
PoNesstasesesstotosetotet

%% %%

XK HLIKRIK

SORRRLSERS

5
S5
5

LK
S odateteleds

2

d) when r:3.2¢, ¢ : O-lStz.(s-?.(,)li- 28U @

32C
. 13 @

< The Minimum (st 15 Bp .

X
<Ak

AP
SKIMES

<2

29595
0%l
20%eS
B
%
0939

SHERES

K%
hosess
55
0959
bogoses

%
<

<
%

LIS
SRR,
Sotatetetetelets!

SIS
SERRRIRR
SRS

. .

39
[ [ Turn over »
P 6 9 2 01 A0 3 9 4 8

%
o%
o%




PhysicsAndMathsTutor.com

7

Question 12 continued
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Question 12 continued
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LRKLHEK

ORIICIRIHK

5

5>
oo
80908
5%
2%
!

%
0%
o%
X2
0%
%
b

a1

VAL 00 R0 0 A R —
[ [ Turn over »
P66 9 2 01 A 0 4 1 4 8



PhysicsAndMathsTutor.com

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

(@) Show that

w+tanes% 0=(2n+1)90° neZ
(3)
Given that cos2x =0
(b) solve for 0 < x < 90°
COS% + tan 2x = 3cos 2X
giving your answers to one decimal place.
)
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Question 13 continued
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Question 13 continued
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(Total for Question 13 is 8 marks)
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14. (i) A student states

“if x* is greater than 9 then x must be greater than 3”

Determine whether or not this statement is true, giving a reason for your answer.

(i) Prove that for all positive integers n,
n®+3n°+2n

is divisible by 6

1)

3)

() caim : IF 7(.1)4 then 2L > 3

/

if x:-4 : (-4) =16 >9 and (-4)<¢ 3

0,

then the Statement s false

T

LR

= X-9 >0

< (A13)(x-3) >0

A>3 AL -3 (statement is false)
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Question 14 continued
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Question 14 continued

(Total for Question 14 is 4 marks)

TOTAL FOR PAPER IS 100 MARKS
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