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SECTION A — Answer all parts of this section

Starting from the expression e’ = cos@ +isin @, find an expression for ¢
in terms of cos# and sin @. Use this to show that
cos(460) = 8cos* O —8cos? O +1
[7 marks]

Find an equation of the plane which passes through the points (1,1,0), (2,0,0)
and (2,-1, -1), and write down the unit vector normal to that plane.
[7 marks]

Solve the following equation for real x:
sinh x +3coshx =3
[7 marks]

Show that the expression
F,y)=x?—2xp+2y? —6y+3
has a stationary point at (x, y) = (3,3). What type of stationary point is it?

[7 marks]
2 4
Show that sec x :1+%+52L4+-~ for small x.
[7 marks]
Evaluate '™ sinhx - x
=0 ginx—x
[7 marks]
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SECTION B - Answer TWO questions
Show that

J. x d =—Inv1-x% +¢

(1-x?)
where c is a constant of integration.
[5 marks]
dx

1—x?

=sintx+c

Use a suitable substitution to show that I
where c is a constant of integration.
[5 marks]

Use the method of integrating factors, and the results above, to solve the first
order differential equation

(1—x2)g—i;—xy =1

[15 marks]
If y= g when x = @ show that the full solution is
—Zesinty
y=—7—
V1-x?
[5 marks]
Use integration by parts to prove that
J'sin xsinh x dx =%(sin xcosh x —sinh xcosx) + ¢
where c is a constant of integration.
[10 marks]
Hence, show that the definite integral
nl/l2 x
'[ Iey sinx dxdy = Zcosh(g).
—n/2 y=—x
[15 marks]

Explain how you could deduce that the value of the very similar integral

nl2 o ,
I jey sin x dxdy
-1t/ 2 y=—c0
was zero without integrating at all.
[5 marks]
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1 01
The matrix 4is|0 1 1].
2 21
Show that the determinant of 4 is -3.
[6 marks]
A A
The inverse of matrix disd™"=|a b % |.
c d -4

Determine the values of the elements a, b, ¢ and d, and hence write down the
matrix A7%.

[9 marks]
Hence, or otherwise, solve the system of simultaneous equations:
X +z=2
y+z=1
2x+2y+z=9
[7 marks]
Find the eigenvalues of matrix 4.
[8 marks]
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