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1. The complex number
(@) i,
(b) 1,

q—1

q+q*+(q* - i
g° + 1

(c)

2g + (¢* + 1)i
() L2 :
q-+1

(e) None of the above.

... sin(3x)
2. The limit Ilm ————
x-0 In(1 + x)
(a) Undefined,
(b) 0,
(c) 6,
(d) 3,

(e) None of the above.

has the value:

SECTION A

i
9 where g € R, can be simplified to:
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3. With C, being constants of integration, the indefinite integral / sin(26)d# can be evaluated

as:
I .

(a) C; + 5 sin(26),
1

(b) C, + 3 cos(26),

(c) G5+ cos® 8,
(d) C4+ sin? 6,

(e) None of the above.
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4. The Taylor series of the function f(x) = ¢ ¥ In(x — 1) around the point x = 2 starts with the
terms:

(@) f(x)=(x—2)e > —e *(x —2)%,

(b) f(x) = (x —2)e? = 2e72(x — 2)?,

2

(© F(x) = (x = e = Le2(x — 202,

[\

(d) f(x)=(x—=2)e™? —3e™(x ~ 2)%,

{e)} None of the above.

3 -4 0
5. Given that 4; = 1 is an eigenvalue of the matrix ( 2 -1 2) the other eigenvalues are:
-2 4 1

(@) =3, 43=-3,
(b) Ay =—1, A3 =-3,
© =1, Js=3,
d) =1, 13=-3,

(e) None of the above.

3 -4 0
6. The eigenvector corresponding to the eigenvalue 4 =1 of ( 2 =1 2) is:
~2 4 1

2
o (3)
0
2
(b) (“4),
0
2
o(3)
-2

)
(d) ( 1 )
-1

(e) None of the above.
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7. The angle between the lines

1;x:—:5~z and 2x=y=12
is:
(a) cos™! ___2__,
V42
(b) cos“1—-£-,
3v 14
(c) sin™! ———1-—-,
V14

(d) cos™! ——-2———,
3v/14

(e) None of the above.

8. Consider the points A(—1, —1, 2) and B(2, 1, 1). The intersection point between the line
AB and the plane

3x+2y+5z=9

is:

o (L)
o (311
(© (=1, 1, 2),

o (402)

(e) None of the above.
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9. The function f(x,y) = (x — 3)ln(@), defined for x, y > 0, has:
(a) one saddle,
(b) one local minimum,
(c) no stationary points,
(d) one local maximum,

(e) None of the above.

10. The solution of the exact differential equation

dy_

9y . 5 Iy
xe~Y + ycosx + (sinx — x"e”) y
x

0,
which satisfies y = 0 when x = 1, may be written as:
(a) x>+ 2ye? sinx =0,

(b) x? + 2y sinx = %,

(c) sinx — x%e™? =1,

(d) xe™? + ycosx =0,

(e) None of the above.

11. The vector field
V(x,y,2) = (axy — 2)i + (a — 2)x%j — (a — Dxz’k, (a € R),

is irrotational for:

(@ a=1,
(b) =2,
() a=4,
(d) a =0,

{(e) None of the above,
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12. The directional derivative of the scalar field
P(x, p, z) = 4e™ V=
at the point (1, 1, —1) in a direction toward the point (-=3,5,6) is:
20
a) —,
(a) 9
(b) 0,
-5
e
c) ———,
(c) 9
10
d P
(d) 9

(e) None of the above.
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13.

14.

15.

16.

17.
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SECTION B

Find the three roots of z° = 2 + 2i.
Plot the three roots, together with 2 + 2i on one Argand Diagram. [5 marks]

Use Gaussian elimination to find the solution of the system of equations

le+3X2+4X3 = 11,
4X1 -+ 3X2 + 2X3 = 13,
Xy +2X3 = 3.

Briefly explain how your answer would change if the last equation was replaced by
Xy +2x3 = 1. [10 marks]

Given the function y = f(x) = 48x% — x5:

(a) find expressions for f'(x), f"(x); [2 marks]
(b) find and classify the stationary points of f; [4 marks]
(c) sketch the curve y = f(x), noting any symmetries it possesses. [4 marks]

Find the Taylor expansion of the function

x? + y2
f(x,y)=1n( ) x,y>0,
Xy
about the point (1, 1), up to and including second-order terms. [7 marks]

The second moment of area of a circular sector of angle 26, (-0, < 6 < 6;) is denoted by
I and is given by the formula

1
8
where R represents the radius of the circular sector. If 6, = n/4 and the errors in the

measurements of R and 6, are 0.75% and 1.15%, respectively, find the relative change in
I. Express your answer to four significant digits. [8 marks]

I = —=R*(26, — sin(26,))

18. Consider the vector field

Vix,y,2) = (2xyz?, x*z% + zcos(yz), 2x%yz + ycos(yz)) .
(a) Show that curl V= 0. [3 marks]

(b) Find the most general form of the scalar field ¢(x, y, z) such that V= V¢. [7 marks]
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