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Question 1 (10 marks)
Evaluate the limit:

ﬂ+«/—+ +«/_

lim

n—rw

[You need to give convincing reasons when evaluatlng this limit. ]

Question 2 (10 marks)
Prove that the series

Z sin(nmw + )
n=1

In(n+1)
is conditionally convergent.

Question 3 (15 marks)
Prove that the sequence of functions
f(x)=x"(1-cos2mx), n=1

is uniformly convergent over the interval [0,1].

Question4 (15 marks)
Prove that the series

o0
S e
n=1 .

is uniformly convergent for x > & for each fixed 6 >0, but fails to be uniformly convergent for x > 0.

Question 5 (12 marks)
Use the Implicit Function Theorem to prove that the equation

X +y+cos(x+%7rey) =0

uniquely defines y as a function of x near the point (0,0) . Moreover, find the derivative % atx=0.

Question 6 (14 marks)

Prove that the directional derivative of the function
2

f5y)=—2= if () #(0,0) and f(0,0)=0
x4y |

exists at (0,0) in every direction, but f is not continuous at (0,0) .
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Question 7 (12 marks)
Evaluate the surface integral

H(xy+yz+zx)dS

where . is the portion of the cone z = +/x* + »* cut by the cylinder x> + y* =2x.

Question 8 (12 marks)
Evaluate the triple integral

I ” xyzdxdydz
Q

where Qis the region enclosed by the unit sphere x* + y* + 2> =1and the coordinate planes

x=0,y=0,z=0.
-END END-




