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1.
-2 1 =3
A= k 1 3|, wherekisa constant
2 -1 k
Given that the matrix A is singular, find the possible values of k.
(4)
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2. The curve C has equation
2
X
y=§—lnx, 2<x<3
Find the length of the curve C giving your answer in the form p + Ing, where p and q are
rational numbers to be found.
(7)
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3. (a) Prove that
d(arcothx) 1
dx 1-x*
3)
Given that y = (arcoth x)?,
(b) show that
d’y dy k
1-x)— - 2x— = ——
(=7 dx* * dx 1-x?
where Kk is a constant to be determined.
)
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Question 3 continued
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4. (i) Find, without using a calculator,
5
J. ! dx
s V15 + 2% — X2
giving your answer as a multiple of z.
()
(ii)
(@ Show that
2X
5cosh X — 4sinh X = ¥
2e
®)
(b) Hence, using the substitution u = e* or otherwise, find
! - dx
5cosh X — 4sinh X
(4)
J
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Question 4 continued
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5. The hyperbola H has equation
X2 y2
6 9
The point P (4 secé, 3tan#),0 <0< % lies on H.
(a) Show that an equation of the normal to H at the point P is
3y + 4xsinf = 25 tand
(5)
The line I is the directrix of H for which x > 0
The normal to H at P crosses the line | at the point Q. Given that 6 = %
(b) find the y coordinate of Q, giving your answer in the form a + b2, where a and b
are rational numbers to be found.
(6)
J
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Question 5 continued
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p -2 0
6 M=|-2 6 -2
0 -2 ¢
where p and g are constants.
2
Given that [ -2 | is an eigenvector of the matrix M,
1
(@) find the eigenvalue corresponding to this eigenvector,
(©)
(b) find the value of p and the value of g.
@)
Given that 6 is another eigenvalue of M,
(c) find a corresponding eigenvector.
)
1
Given that | 2 | is a third eigenvector of M with eigenvalue 3
2
(d) find a matrix P and a diagonal matrix D such that
PTMP =D
®)
\_ J
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Question 6 continued
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7. Given that
I,, _ 51‘nnx dx, » 2 1
sSin x
(@) prove that, forn > 3
I, —-1,,= JZcos(n - Dxdx
®)
(b) Hence, showing each step of your working, find the exact value of
6 s1.n Sx doc
z SInx
12
- . 1 :
giving your answer in the form E(m + b3+ c), where a, b and ¢ are integers to be
found.
()
J

P 4 4 5 6 6 A 0 2 4 3 2

:’:’:‘:’:’:’:’ x

XK KSR I3
O o <X

RS

%0500 % %%

%
o%
X X
%

<>
5%
S
o0
boe
126%

O
(0,900
Sodeled
odoteded
29%0%e!

%
%

SRS
2R
JERLKS

X
<2
%

%
XX
S
S 0 0.0 0
96%0%6%%

%
<
XA

&
13
%%
[ X

Te0%0%s
K5

%
<
ki
JL1
5

%
<
oo

R
et
7

b
<

b,
X
)

5

£ 5

K

=5

A

By <
0

2 ¢
=
DD
CERRILERELS

%
XKL

XK
SR
SORGLREL
(RS

<
%!
<K
K5

K
55
0g%%
(0K
s

0
bo%es
oo
X5
0%t



PhysicsAndMathsTutor.com

Leaveﬂ
blank
8. The plane /7, has equation
X—=5y—-2z=3
The plane /1, has equation
r=i+2j+k+ A0 +4j+3K) +ui-j+k)
where / and y are scalar parameters.
(@) Show that /7, is perpendicular to /7,
(4)
(b) Find a cartesian equation for /7,
)
(c) Find an equation for the line of intersection of /7, and /7, giving your answer in the
form (r —a) x b = 0, where a and b are constant vectors to be found.
(6)
J
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Question 8 continued
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