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INSTRUCTIONS TO CANDIDATES

1.

E‘.a"[

Write down your matriculation number neatly in
the space provided above. This booklet (and only this
booklet) will be collected at the end of the examination. Do
not insert any loose pages in the booklet.

This examination paper consists of EIGHT (8) questions
and comprises THIRTY THREE (33) printed pages.

. Answer ALL questions. For each question, write your answer

in the box and your working in the space provided inside the
booklet following that question.

The marks for each question are indicated at the beginning of
the question.

Candidates may use calculators. However, they should lay out
systematically the various steps in the calculations.

For official use only. Do not write below this line.
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MA1505 Examination

Question 1 (a) [5 marks]

Given that y = ¢t +t2 + 5 and £ = t3 — t2, find the value of g—g at the

point corresponding to ¢t = 1.

Answer 1(a) J;

(Show your working below and on the next page.)
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Question 1 (b) [5 marks]

Let A be the point (0, a) and B be the point (0, a + b), where a and
b are two positive constants. Let P denote a variable point (z,0),

where £ > 0. Find the value of z (in terms of a and b) that gives
the largest angle /APB.

Answer

1(b) /\m

(Show your working below and on the next page.)
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Question 2 (a) [5 marks]

The region R in the first quadrant of the zy-plane is bounded by the curve
y = x3, the z-axis and the tangent to y = z3 at the point (1,1).
Find the area of R.

Answer 2(a) ,
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(Show your working below and on the next page.)
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Question 2 (b) [5 marks]

A thin rod of 2 unit length is placed on the z-axis from z = 0 to z = 2.
Its density varies across the length given by the function

A = 6+x 0<z<1
T 19-2z 1<z <2

Find the z-coordinate of the center of gravity of the rod.

Answer 3
2(b) %

(Show your working below and on the next page.)
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Question 3 (a) [5 marks]

Examination

Find the radius of covergence of the power series

>

n=0 "

Answer 3(a)
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(Show your working below and on the next page.)
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Question 3 (b) [5 marks]
Lieh flm)=

€ (0,7). Let

o5
E by, sin nz

be the Fourier Sine Series which represents f {z). Find the valuc of b; -—0>

Answer

3(b) ,.2—{: T—2) (Oﬂl"%

(Show your working below and on the next page.)
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Question 4 (a) [5 marks]

Find the distance from the point (2, —1,4) to the line

r(t)=i+2j+7k+1¢(-3i+j—3k).

Answer 4(a) )
N

(Show your working below and on the next page.)
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Question 4 (b) [5 marks]

Let f (x,y) be a differentiable function of two variables such that
£(2,1) = 1506 and 4L (2,1) = 4. It was found that if the point Q
moved from (2,1) a distance 0.1 unit towards (3,0), the value of
f became 1505. Estimate the value of % (2; L).

Answer
4(b)

1014

(Show your working below and on the next page.)
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Question 5 (a) [5 marks]

Find and classify all the critical points of

f(z,y) = 4oy — 20 — y* — 81.

Answer 5(a) =) auwd (1) € G max
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Question 5 (b) [5 marks]

Let k be a positive constant. Evaluate

/ / z2e™dzdy
D

where D is the plane region given by

1
D ng):g?kand[]gygﬁ».

Answer
W 2
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(Show your working below and on the next page.)
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Question 6 (a) [5 marks]

Tt (yP+1
/Ulfﬁsm( 5 )dy] dx.
2 (wh-co1)

(Show your working below and on the next page.)
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Question 6 (b) [5 marks|

/ f /D | dedydz

where D is the spherical ball of radius 2 centered at the origin .

Evaluate

Answer

o J

(Show your working below and on the nest page.)
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Question 7 (a) [5 marks]
A force given by the vector field

F=(y+2)i+(z+2y2)j+ (r+y9k

moves a particle from point P(0,0,0) to point Q(1,2,3). Find the
work done by F'.

Answer 7(a) I ?

(Show your working below and on the next page.)
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Question 7 (b)

Examination

[5 marks]

Evaluate the line integral

/C(ln\/l—l——xz—gf) dx + (:1;3-{- /1 —sin3'y) dy

where C' is the boundary with positive orientation of the region
between the circles 22 +y? = 1 and 2% +y* = 4.

Answer
7(b) wb
2

(Show your working below and on the next page.)
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Question 8 (a) [5 marks]

Evaluate [ [¢ F - dS, where F' = y?i + z%j + zk and S is the portion
of the plane z +y + z — 1 = 0 in the first octant. The orientation
of S is given by the upward normal vector.

Answer 8(a) ]
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(Show your working below and on the next page.)
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Question 8 (b) [5 marks]

Using the method of separation of variables, solve the partial differential
equation

—yu, =0,
where z > 0 and y > 0.
Answer
8(b) U= 4 (xY )c

(Show your working below and on the nert page.)
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