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Mensuration
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Sum to n terms, S, = g[Za + (n—1)d|]

Geometric series

Sum to n terms, S, = al=r")
-7
Sum to infinity, S_ = a4
1-r
Binomial series
I+x)" =1+ nx+@x2 +

|r|<1

N nn-1)...(n- r+1)x,

+... for |x|<1,ne@
7!

Calculus

Quotient rule (differentiation)

d(f())_ F()9x) — f(x)g'(x)

dx \ g(x)

[9(x)T"
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1-tanAtanB 1+ tan Atan B
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Write your answers in the spaces provided.

You must write down all the stages in your working.

1 f(x)=2x2+(k+8)x+k

Show that for all values of k, the equation f(x) = 0 has distinct real roots.

(4)

(Total for Question 1 is 4 marks)
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2 Find the set of values of x for which

(a) 2(x+1)<5x-2
(b) 3x> - x <10

(c) both 2(x+1) <5x -2 and 3x*> —x < 10
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Question 2 continued

(Total for Question 2 is 6 marks)
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Diagram NOT
accurately drawn

rcm 0 rad

0]

Figure 1
Figure 1 shows the sector OAB of a circle with centre O.
The radius of the circle is r cm and the angle AOB is 6 radians.
The area of the sector is 675 cm?

(@) Show that the perimeter of the sector, P cm, is given by

P=2r+ 1350
r

(3)
Given that r can vary,

(b) find, using calculus, the minimum value of P
Give your answer in the form a/b where a is an integer and b is a prime number.

(c) Justify that the value of P you found in (b) is a minimum.
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Question 3 continued

(Total for Question 3 is 10 marks)
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( )
4 0O, A and B are fixed points such that

—> —>
OA =5i+7j AB = ai + 16j

(@) Find the possible values of a

(4)
Giventhata>0

(b) find a unit vector that is parallel to AB
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Question 4 continued

(Total for Question 4 is 6 marks)
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5 A particle P is moving along the x-axis.
At time t seconds, t > 0, the velocity, v m/s, of P is given by
v =2t -19¢ + 35

(a) Find the acceleration of P whent=5

(2)

The particle comes to instantaneous rest at the points A and B at times t; seconds &8
and t, seconds respectively, where t, < t, S

<) v: 2
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(b) Find the value of t; and the value of t,

(c) Use calculus to find the distance AB
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(Total for Question 5 is 7 marks)
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The equation f(x) = 0 has roots « and f
Given that o® + 3 —%

(@) find the value of p
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(Total for Question 6 is 10 marks)
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Diagram NOT
accurately drawn
S
R
>
m O n 0
Figure 2

1
Figure 2 shows part of the curve S with equation y = (cos30 + J3sin30)?
wherem <8 <n

The curve S meets the x-axis at the point with coordinates (m, 0) and at the point with
coordinates (n, 0)

(a) Find the exact value of m and the exact value of n

(3)
The finite region R, shown shaded in Figure 2, is bounded by the curve S, and the
x-axis in the regionm <0 <n
The region R is rotated through 2z radians about the theta-axis.
(b) Use calculus to find the exact volume of the solid generated.
(4)
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8 The points A and B have coordinates (1,5) and (9,9) respectively.

(a) Find an equation of line AB, giving your answer in the form ax + by + ¢ = 0, where
a, b and c are integers to be found.

3)

The line I is perpendicular to AB and passes through the point X which lies on AB
such that AX : XB = 3:1

(b) Show that an equation of | is y = —2x + 22
(5)

The point C has coordinates (6, p)

Given that C lies on |

(c) find the value of p
(1)

ABCD is a parallelogram where the x coordinate of D is negative.

(d) Find the coordinates of the point D

(e) Find the area of the parallelogram ABCD

R0 RS 0 A o
P 7 4 2 8 4 A 0 2 0 3 2

<
L NS
LKA K

IRRLXRLRIR

<
0%
X ¥
Qf
¢S
<
S

25
o5
S
%%
K58
5

¢
093
eotes

IR,
RIS
S
55
!

s statesetatetenetets

:’:’
be%e%
oetels
5%

X OSSR ICC KA RKX
oS Setetetotetetetetet
SRR,

ZRERIRHRLRIZRRKRK

KKK RKI AR
R EIRIERIKIKRKLK AL

&S
SR,

’z
KX
o
S
2R
KIRLRES

%

S
%%

S

KA
Seodeetess

X
<
o
4
X3
%

SRR
LK
LS
IRELBED
DS0S. & 10058
d9%0—4

ERIHIIN
SEIRRIRELES

(>
58
1
Seve%e%
Sododoces
KRR

<>
5

9593
XK

<

Detode!
o

I
'

%t
L

%
%
K
Ko
KX
bo%

PMT

S50
SR
Joteotetess

Boqsrarales
XSl S

@R
é}mﬁ%
sﬁ S

ReZetetetoss



SLRRK
S8
SHHERS

5
9% 4 1 98
KRS
S

a9%n-aates
000
K=

AS

s
=8

0009%00:%%
030909099 %%
SOKILR

%
SR0N0se%s
s
%

RRRRRLLAKLKS

<
%
0’0

000098

2
o
2L
oot
K55

0%
o%
o%%

5

25
%

QB
b05%:s »;
< A
pog T
RIS

<>
L

0~%1 TAN o
RS
ZRRLRLRRRZRLRRKL

R XEA
o0

~
&
LKL
SRELRRS
CRKLXE
SXRNRKS
XRHHK
$§§§§}
$§§g§?
$§§g§?
HRRAK
SRS
QRERIKS
RS
%5
%
o%

QY
2%
RE]

292
R<E
YK

<X

ool
%R S
SN,
090
<
KRGS

<
QK
%
299
$20%}
ALK A

K
5%
0‘0.0
53

225
S5
5
2R

LS

%
2
9%
X

35
o
o0
%%
RS

X
5 S
SEAIEIIN
KK RIS
Soelents %S
25

e

KR RIIAAR
S Stodeet
REIRKESSS

< 6K
R ERRLGAILEBILSEL
R sistetetststetetetate ety!
SRLERLELNILEN L
Sssnsesess D 1 &
(K

I AIIIIK KA
EIIERLL

%
o%
0%
%
%

( )

Question 8 continued

N Turn over »

P 7 4 2 8 4 A 0 2 1 3 2

PMT



r

Question 8 continued

OmC .

P 7 4 2 8 4 A 0 2 2 3 2

%
%
X

%

O
bes

%

<
e %
“

degels
TR
»
S

%5

< :$ <ol
Sobozatelosecet
ptotetoltetete’s!

<L
Sk
XA

X4

¢
o
XS
BaeSotazitn
o
SRS

<
%
< X
Ay
T R
Velavaviv
050008
RLIRKLRS

g;‘q
L
ptetete!

2SS
SIGRAK
SR

£S5
= 8%

N
SRR SRR
IS
SIKRKIIRKKLR

092 el
Soetetetozatezel
IRLRRLRLRR,

PMT

S50
SR
Joteotetess

Dotetetetets

¢
235
54
2959
X
%0

K

<

%ﬁﬁﬁﬁ&%%&
%
<%
K

a0
£
<7
5

%
$95%5%%
<

pogoloreSeset

o0 %%

<

LK
O lototeteetetety?
ORREES
KRR
SERRIENKLRS
S,

ERXK

K

@R
é}mﬁ%
s& S

ReZetetetoss



SLRRK
S8
SHHERS

5
9% 4 1 98
KRS
S

a9%n-aates
000
K=

AS

s
=8

0009%00:%%
030909099 %%
SOKILR

%
SR0N0se%s
s
%

RRRRRLLAKLKS

<
%
0’0

000098

2
o
2L
oot
K55

0%
o%
o%%

5

25
%

QB
b05%:s »;
< A
pog T
RIS

<>
L

0~%1 TAN o
RS
ZRRLRLRRRZRLRRKL

R XEA
o0

~
&
LKL
SRELRRS
CRKLXE
SXRNRKS
XRHHK
$§§§§}
$§§g§?
$§§g§?
HRRAK
SRS
QRERIKS
RS
%5
%
o%

QY
2%
RE]

292
R<E
YK

<X

ool
%R S
SN,
090
<
KRGS

<
QK
%
299
$20%}
ALK A

K
5%
0‘0.0
53

225
S5
5
2R

LS

%
2
9%
X

35
o
o0
%%
RS

X
5 S
SEAIEIIN
KK RIS
Soelents %S
25

e

KR RIIAAR
S Stodeet
REIRKESSS

< 6K
R ERRLGAILEBILSEL
R sistetetststetetetate ety!
SRLERLELNILEN L
Sssnsesess D 1 &
(K

I AIIIIK KA
EIIERLL

%
o%
0%
%
%

( )
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9 Acurve C has equation y = % where X # —6
X+

(a) Write down an equation of the asymptote to C that is parallel to the

(i) x-axis (i) y-axis

(2)

(b) Find the coordinates of the point where C crosses the

(i) x-axis (i) y-axis

(2)

(c) Using the axes opposite, sketch the graph of C, showing clearly its asymptotes and
the coordinates of the points where C crosses the coordinate axes.

©)

(d) Show that the gradient of the tangent to C is always negative.
3)

A tangent to C has equation y = —%x + k where k>0

(e) Find the value of k
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Question 9 continued
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(Total for Question 9 is 15 marks)
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10 Solve the equation

log, x> + 8log, 64 = 22
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Question 10 continued

(Total for Question 10 is 7 marks)
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( )

11 (a) Use a formula on page 2 to show that sin? A = %(1 - cos2A)
(3)

3 + cos4x

(b) Show that sin* X + cos* x =
4 (5)

(c) Hence solve, in degrees to one decimal place, the equation

8sin* g + 8cos* g =5sin(20)+6 for 0° <@ <180°
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Question 11 continued

(Total for Question 11 is 12 marks)

TOTAL FOR PAPER IS 100 MARKS
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