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SECTION A

1.

Evaluate the following indefinite integrals:

(a)
L= f (z + 2007)?°%7 dz;

(b)

1
m—l—l)dx'

L= /(sin(ﬂ'm) +

2.

Evaluate the following definite integral:

(310
f 622 cos(z?)dx.
0

3.

Firstly complete the following partial fraction

132° + 11z + 12 a b ¢

Gt @+ (@+3) z+1 752 743

and secondly evaluate the definite integral

/1 13224+ 11z+ 12 .
0o (z4+D{(z+2)(z+3)

[4 marks]

[5 marks]

{5 marks]
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4. [5 marks]
Find a function u(z,y) such that

Gu _ Sxte ™ 4 418,

Oz

du

= gt 2

5 z°e Yy
5. [5 marks]

Given the function, representing a three-dimensional surface,
z=2(z,y) = 5z —Txy+3y°+z+2y—9

find the equation of its tangent plane at the point {zq, w0, z0) = (1,2, —1).

6. [5 marks]
Find the general solution of the following differential equation

d_y=) _

de z+1

Further find the specific solution satisfying the condition 3(0) = 3.

7. [5 marks]
Solve the following second order differential equation:

?y . dy

&;5—9%4-14“3:)—0.
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8. [5 marks]
Given three position vectors (relative to the origin)

a=2—j+k, b=—i-3j+2k c=2i+4j+5k,
i) First find the angle 8 between a and b;

ii) Then find the vector product of bxc;

ili) Finally compute the volume of the parallelepiped formed by these 3 vectors
starting from the origin.

9. [5 marks]
Given the matrix A and the vector b as follows:

i) Evaluate det{A);

ii) Solve the linear system Az = b for z.

SECTION B

10. [18 marks]

i} Evaluate

] 12 cos(t)dt.
/2

ii) Using the equalities sin(A + B) = sin {A4) cos (B) + cos (A} sin (B) and cos 2t =
2cos?t — 1 or otherwise, first prove that

sin(3t) + 4sin*(¢t) = 3sin(z).

Further evaluate /2
o = 3] sin®(t)dt.
0
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11. [18 marksj
A laboratory in Department of DMS installed a LC circuit with sinusoidal input. The
current flow I(t) at time ¢ obeys the following differential equation:
d*r dI
2 dit

Find the specific solution satisfying the conditions

1
_QI(t)—!--gé- cos (2t).

dl
HOE — =—-1/4.

12. [18 marks]
A semiconductor device is manufactured with built-in acoustic functionality, having a
physical shape as shown below {not to scale) where the right plot shows the shape of
the product and the left plot shows the function y = y(z) used to rotate 360° degrees
along the horizontal x-axis to make the product:

1 J ¥a ()]

¥, 60

Here the function y = y(z) is defined by

pn{z) =1, —2<z < ~1,
y(z) = lz)=v2-2?, -1<z<l,
ya(z) =242, 1<z<2

Compute the surface area of the product (excluding the 2 circular areas at both ends).
Hint. Clearly the surface is consisted of 3 separate surfaces.
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13. [18 marks]
Given the matrix A and the vector b as follows:
9 01 0 64
i -1 0 2 10
A=l o1 1| = 4 b
0 01 3 7

i) First verify that the matrix C' of co-factors has these entries: Cy; = Cla = —4,
Clg = 014 = ng = 023 = 024 = (} and 022 = 36.

Then compute det(A4), CT and A~

ii) Find the solution z to the linear system Az = b
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