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-
Answer all ELEVEN questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.
1

Diagram NOT
accurately drawn

0 radians

Figure 1

Figure 1 shows the sector AOB of a circle with centre O and radius 12cm. The angle
AOB is @ radians and the area of the sector is 192 cm?

Calculate

(a) the value of 6,

(b) the length, in cm, of the arc AB.
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Question 1 continued

(Total for Question 1 is 4 marks)
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n n
2 (a) Show that » 3r+2)= 5 (7 + 3n)

r=1

20
(b) Hence, or otherwise, evaluate Z (3r+2)
r=10
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YA
X2 + yz =5 T
O X
_/
Figure 2

The region enclosed by the circle with equation x> +y? =15 and the straight line with
equation X = 1, shown shaded in Figure 2, is rotated through 360° about the y-axis.

Use algebraic integration to find the exact volume of the solid generated.

Diagram NOT
accurately drawn
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(Total for Question 3 is 5 marks)
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r

4 Here is a quadratic equation 3x*>+ px +4 =0 where p is a constant.

(a) Find the set of values of p for which the equation has two real distinct roots.

(b) List all the possible integer values of p for which the equation has no real roots.
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(Total for Question 4 is 6 marks)

9
AR 00 O Turn over »
P 5 3 2 9 2 A 0 9 3 6

PMT



4 N\ S
5 Given that y=2e*(3x*-06) SR

2y (1y &&ﬁv
F—Z d_ +y=12¢* SO
X X

show that
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(Total for Question 5 is 7 marks)

11
R 000 O AR Turn over »
P 5 3 2 9 2 A 01 1 3 6

PMT



-
6
A
Diagram NOT
accurately drawn
a
0 > B
Figure 3

—> —>

Figure 3 shows the triangle OAB with OA = a and OB =b.
%

(a) Find AB in terms of a and b.

—>

%
The point P is such that OP= — OA, and the point Q is the midpoint of AB.

A w

%
(b) Find PQ as a simplified expression in terms of a and b.

The point R is such that PQR and OBR are straight lines where

— — —> —>
QR = 4PQ and BR = 10B

%
(c) Express QR in terms of
(1) a,band u
(i1)) a,band 4

(d) Hence find the value of
(i) u
(i) A

(1)

2

)
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Question 6 continued
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(Total for Question 6 is 10 marks)
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8")’
7 (i) Solve the equation T 4

(ii) Solve the equation log 64 + 3log, X —log 4 =5

16
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Question 7 continued
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8
Diagram NOT
accurately drawn
hcm
. rem -
Figure 4
A solid right circular cylinder has radius r cm and height h cm, as shown in Figure 4.
The cylinder has a volume of 355 cm? and a total surface area of S cm?
710
(a) Show that S=2zr*+ -
C))
Given that r can vary,
(b) using calculus find, to 3 significant figures, the minimum value of S.
)
(c) Verify that your answer to part (b) does give the minimum value of S.
.
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Question 8 continued
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Figure 5 shows the curve C with equation y=Xx*—2x>—-5x+ 6

(a) (i) Show thata =1

(i1) Find the value of b.

The point P on C has X coordinate 2 and the line | is the tangent to C at P.

(b) Show that | crosses the X-axis at the point with coordinates (-2, 0)

and I.

-
9
VA
Diagram NOT
accurately drawn
C
>
(_2'3 0) O (aa O) (ba O) X
P
Figure 5

The curve C crosses the x-axis at the points with coordinates (-2, 0), (a, 0) and (b, 0)

4

(6)

(c) Use algebraic integration to find the exact area of the finite region bounded by C

“4)

24
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Question 9 continued
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( R

10 The point A has coordinates (—6, —4) and the point B has coordinates (4, 1)
The line | passes through the point A and the point B.

(a) Find an equation of I.

(2)
The point P lies on | such that AP:PB =3:2
(b) Find the coordinates of P.
(2)
The point Q with coordinates (m, n) lies on the line through P that is perpendicular to I.
Given that m < 0 and that the length of PQ is 35
(c) find the coordinates of Q.
)
The point R has coordinates (—13, 0)
(d) Show that
(1) AB and RQ are equal in length,
(i) AB and RQ are parallel.
4)
(e) Find the area of the quadrilateral ABQR.
(2)
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Question 10 continued
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Question 10 continued

(Total for Question 10 is 15 marks)
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Diagram NOT
accurately drawn

Figure 6

A pyramid with a rectangular base ABCD and vertex E is shown in Figure 6.

The rectangular base is horizontal with AB = 12c¢m and BC = §cm.

The diagonals of the base intersect at the point O.

The vertex E of the pyramid is vertically above O.

The height of the pyramid is hcm and AE =BE = CE = DE = 10cm.

(a) Show that h = 443

3

(b) Find, in degrees to 1 decimal place, the size of angle OCE.

(2)

The angle between OE and the plane CBE is 6°

(¢) Show that cosf° =

27
7

The point P is the midpoint of BE and the point Q is the midpoint of CE.

(d) Find, in degrees to 1 decimal place, the size of the angle between the plane OPQ and

the plane EPQ.
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Question 11 continued

%
9%,
25

% - 292
SR,
o5
%

%
SRSt tatetaetatatersttets

%%

%%
&
<55

QLRI

RREERKELRKLLRRK,

00:::.::0
KIS ICRXKX
LRI
S

%

K RREEIREEARREIA

S5

CRREILIREIAX
K OCSRRIGIERRICA
R
R RKALLRLLIRLLS

UK IR IR
R KLIISRLIIKRELI KKK

<
%
Y%

CEEKIAARK
IR
kS ,(.\\Q S
s %%
GRKEHRS

%
b

[

x>

(9% 1%
KL
’::.,‘%:‘
&

ST

QIR
QRIS
R g

B
2
%
29
L
S
5

¢
o
000,

OIS
O %00020%0%%s 1 &8
PSotettotetetetedotetetess
SRR,

5
RRLLRKS
SRR

X
SR
SRS

SRS
RRIERS

<5
5
o
e

XX



%8
Sione
MY
botatnra ob
s
fotote wet

<}
I
KBS
PN el

é%

CERXIAARG
SRR
R
NGO
%

X

QR
IR
s
Suiadss
SRR

P
L
SLES
Bo% rw 9%
‘:?a?q‘

i

6K
5K

QLS
NG
LMK
SR

0%
&S %

<N
S,
0

LKL
bo%e = !

e b07e7e%
QIR

Jossssssases
LXK
R
&5&&&
§§§§§
SRRERS

( )

Question 11 continued

35
R 000 O O Turn over »
P 5 3 2 9 2 A 0 3 5 3 6

PMT



r

Question 11 continued

(Total for Question 11 is 12 marks)

TOTAL FOR PAPER IS 100 MARKS
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