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Mathematics

MAT 2C 02—MATHEMATICS

Three Hours

Part A (Objective Type Questions)

Answer all twelve questions.

Each question carries

Find I a” dx.

1 mark.

Define the partial derivative of f (x, y) with respect to x at (xy, yo)-

If £ is continuous on [a, ), then bll_f)nwj f(x

If a series > a, an converges, then lima, = ..........

Find the nt? term of the sequence — 2,2, -2, 2

Find the domain of the function z=sin xy.

The polar form of the line y=2 is ...ccooceveerverennnne.

o*f

If £ (x,y)=2x%y then ﬁnd ity

Give an example of conditionally converging series.
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State Sandwich theorem for sequences.
Write the transformation equations for Cartesian co-ordinates to spherical polar co-ordinates.
(12 x 1 = 12 marks)
Part B (Short Answer Type)

Answer any nine questions.

Each question carries 2 marks.

log 2 X
Evaluate I 0 4e” sinh x dx.

The region between the curve y =+/x, 0 < x < 4 and the x-axis is revolved about the x-axis to generate

a solid. Find its volume.

2n+1
Determine whether the sequence %n = 3n+l is non-decreasing and if it is bounded from above.

Describe the level surface of the function £ (x, y, z) = \/ ?+y2+22 -1
The plane x =1 intersects the paraboloid z = x® + y?in a parabola. Find the slope of the tangent to

the parabola at (1,2,5).

oz
Find @ if the equation yz —In z=x + y defines z as a function of the two independent variables
x and y and the partial derivatives exists.

Is the area under the curve y=1n x/ x? from x =1 to x = « finite ? If so, what is it ?

Write the polar form of the circle x2 + ( y— 3)2 =9,

Draw the polar curver =2 cos 6.
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Find a spherical co-ordinate equation for the sphere x2 + yz + ( z— 1)2 L g

a 1
Find the volume of nzzll n ( » 1)'
(9 x 2 = 18 marks)
Part C (Short Essay Type)

Answer any six questions.
Each question carries 5 marks.

Find the volume of the solid generated by revolving the region bounded by y =+/x and the lines

y=1,x =4 about the line y=1.

3 dx
Investigate the convergence of .f 0 (x - 1)2/3'

n+1
Does the sequence whose nth term is [n 1

n
j converge ? If so, find its limit.

o0 2n - 1 _ 1
Find the sum of the series Zl gn
n=

Find the linearization of f (x,y, z) = x% — xy + 3sin z at the point (2,1,0).

w ow
Express —_and — in terms of 7 and s if w = 2x + 2y — 22

or s ,x:r/s,y:r2+lns,z:2r.

3
1
Find the length of the curve * = y? + 1y from y=1to y=3.
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32. Show that Zl ,3/2 converges.
n=
- n n
33. Find the radius and interval of convergence of the series Z (-1)" (4 +1)".

n=0

(6 x 5 =30 marks)
Part D (Essay Type)

Answer any two questions.

Each question carries 10 marks.

34. Find the length of the cardioid » =1 —cos 6.

w dx

35. a) Evaluate J_w 1+ 22

b) Show that tanh?x =1-sech? x
36. a) Using partial differentiation find w' (0) ifw=xy+z x=cost,y=sint,z=t.

o o o
b) If f(x-y,y-22-x)=0, show that aJF@Jra:O-

(2 x 10 = 20 marks)
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