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1. Find the exact values of x for which
coth’ x + Scosechx +5=0
giving your answers in terms of natural logarithms.
(6)
2

P 5 9 0 0 7 A 0 2 2 8

4
P
SIS

%%




"
U

CXEE

'DONOT WRITE N THIS AREA

Leave\
blank
Question 1 continued
Q1
(Total 6 marks)

J

3
AV YRR 0 0 Turm over »

P 5 9 0 0 7 A 0O 3 2 8



2. The curve C has equation
y= earcoshx x> 1
dy d’y

(a) Find, in terms of x, — and —5-
dx dx

(b) Hence show that

(xz—l)j;—f+x%— =0

(©))

()
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Question 2 continued

Leave
blank

P 5 9 0 0 7 A 0 6 2 8

53

o33

s
.

Q\Q'QQ‘
g

3

:
N O
e

2
0{ .

o
LS

Wie

QISR
0% o 100

25
SRS

QR

O
KK

000’0’0’0’0:::’
QLR

0>
o
QIRL

o90%%
RIKKR

0%
X RKIKK
K RKKKL

%
oS
000

e
K
:o
8
LRRRRLRLRLS

3
RS
0909

X X

@
QL NH
RRLER

9 %%
R85
S

QR0

<R

%

8
SRR
o

%5
5
oo
25
5%
5%

%5

00900009
OO 00
e

>
%

00%’
oo
000

X
XXX
2
<K
9%

O
X
X
O
X



"
U

CXEE

'DONOT WRITE N THIS AREA

Leave\
blank
Question 2 continued
Q2
(Total 7 marks)

J

7
N 0 D O A Turm over »

P 5 9 0 0 7 A0 7 2 8



3.

The ellipse E has equation

2
x—2+y—=1 a>b>0

2
bZ

Q

The line / is the tangent to £ at the point P (a cos 6, b sin §), where 0 < 0 < %
(a) Use calculus to show that an equation of / is

xbcos O + yasinf = ab

The line / meets the y-axis at the point O and meets the x-axis at the point R.

The point M is the midpoint of OR.

(C))

(b) Find a Cartesian equation of the locus of M as @ varies, giving your answer

in the form )? = f(x).

The normal to E at the point P meets the y-axis at the point 7.

(c) Find the coordinates of the point 7.

Giventhata=4,b=3and0=§

(d) find the exact area of triangle MTQ.

(C))

2
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Question 3 continued
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4. The plane /7 has equation

The line / has equation

2x—-y+2z=7

x+4 y-1 z-2

3

21

(a) Find the coordinates of the point of intersection of the line / with the plane /1.

(€))

(b) Calculate the acute angle between /7 and /, giving your answer in degrees to one

decimal place.

(©))

(c) Find the coordinates of the two points on the line / such that the shortest distance of
each point from the plane is 3 units.

(©))
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Question 4 continued
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Question 5 continued
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6. The curve C has parametric equations
x=tcost, y=tsint, 0<t< 27
The length of the curve C'is S.
(a) Show that
S = J‘h Ji+7dr
0
)
(b) Use the substitution ¢ = sinh 4 to find the exact value of S. Write your answer in the
form a + %ln b, where a and b are real constants given in terms of 7.
(7
20
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Question 6 continued
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7.
-2 -4 2
A=(-2 1 2
4 2 5
(a) Show that 6 is an eigenvalue of the matrix A and find the other two eigenvalues of A.
()
(b) Find an eigenvector corresponding to the eigenvalue 6
(&)
A transformation 7': R®* — R? is represented by the matrix A. The transformation 7 maps
the line /, with equation
(r—(2i+j-k))x(5i+3j+2k)=0
onto the line /,
(c) Find a Cartesian equation for the line /,
)
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Question 7 continued

(Total 14 marks)
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