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1. (a) Use the definitions of sinhx and coshx in terms of exponentials to show that

cosh A4 cosh B + sinh 4 sinh B = cosh(4 + B)

(2)
(b) Hence find the value of x for which
cosh(x +In2) = 5sinhx
. . 1 . : .
giving your answer in the form 5 Ink, where k is a rational number to be determined.
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(Total for Question 1 is 7 marks)
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2. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(i) Determine

J5+4x — x*

3)
(i1) Use the substitution x = 3 secf to determine the exact value of
s
3
o5 (¥ F-9)7
Give your answer in the form 4 + B~/3 where 4 and B are constants to be found.
(6)

J

P 7 2 4 0 3 A 0 6 3 6

O




0%

XXX

XX
3RXKS

GRS

&
KR,
QIR

%%

%
0.0,
RS
B

o
»Y <}
DN

O
poeetototeloteteetetotetete 0%
SIRRRLEEIN
]
O RRRRK 0‘0: 0‘::‘ 50
R

o

>
33RRLRS
RRRLLLKS

R

KX
QLK
0%
388
SRR

X%
20K
bosotes
X
RS

S
s
)
0‘00’&0
4%

$XXK

OO0
$9.0.0.0,
R
K8
Q5%

QKK

0900000 %%

RRRRRS
a0t

e \
Question 2 continued
. J
7
Turn over »

O0mm

P 7 2 4 0 3 A 0 7 3 6



7

Question 2 continued
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Question 2 continued
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(Total for Question 2 is 9 marks)
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3. M= 5 1 3

Given that i + j + k is an eigenvector of M,

(a) determine the corresponding eigenvalue.

Given that 8 is an eigenvalue of M,

(b) determine a corresponding eigenvector.

(c) Determine a diagonal matrix D and an orthogonal matrix P such that

D =P'MP
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Question 3 continued
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< ™\
cosx +a
4. y =artanh| ——
cosx —a
where ¢ is a non-zero constant.
Show that
y
— = ktanx
dx
where k is a constant to be determined.
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(Total for Question 4 is 4 marks)
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5. A curve has parametric equations

N
N
IN

x = 4e’ y=e' —t 0
The curve is rotated through 27 radians about the x-axis.

Show that the area of the curved surface generated is

n(e* + Ae* + B)

where 4 and B are constants to be determined.
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Question 5 continued
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1
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X
-1

(a) Show that A is non-singular for all real values of x.

(b) Determine, in terms of x, A™'
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Question 6 continued
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(a) Show that

1

nl,=10(n— 1), ,—x"'(10 —x?)? n

WV
S}

(b) Hence find the exact value of

. : 1 :
giving your answer in the form E( p\/ﬁ + q) where p and ¢ are integers to

be determined.

1 5
J‘%dxj
0 10 — x

(6)

(C))
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r
8. The plane /7 has equation
Ix+4y—z=17

The line /, is perpendicular to /7 and passes through the point P(—4, -5, 3)
The line /, intersects /7 at the point O

(a) Determine the coordinates of Q

C)

Given that the point R(-1, 6, 4) lies on /7

(b) determine a Cartesian equation of the plane containing POR
“4)

The line /, passes through P and R

The line /; is the reflection of /, in 17

(c) Determine a vector equation for /;
“)

. J
28
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Question 8 continued
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Question 8 continued

(Total for Question 8 is 12 marks)
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9. The ellipse E has equation
x2 2
— 4 y_ =1
9 4
The line / has equation y = kx — 3, where £ is a constant.

Given that £ and / meet at 2 distinct points P and Q

(a) show that the x coordinates of P and Q are solutions of the equation

(9k* + 4)x* — 54kx +45=0

The point M is the midpoint of PQ

(b) Determine, in simplest form in terms of 4, the coordinates of M

(c) Hence show that, as k varies, M lies on the curve with equation

X +py’=qy

where p and ¢ are constants to be determined.
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Question 9 continued
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Question 9 continued
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Question 9 continued
(Total for Question 9 is 10 marks)
TOTAL FOR PAPER IS 75 MARKS
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