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Time allowed: Two hours.
Attempt three questions.

(a) Sketch the graph of the function defined by
flz,y) =ay.

(b) Prove that the following function is not continuous at (0,0).
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B i (5,y) # (0,0)

f(:c,y) = { 0 if (w,y) = (0,0)

(c) Let T : R? — R? be a linear transformation. Show that T is a
continuous function.

(a) Let f:R%2 — R. What does it mean to say that f is differentiable
at a point (zo,yo) € R?? What is the total derivative of f at the

point (zo, Y0)?
(b) Let f(z,y) = (zy, z*y—y?). Compute T(; 5) f (i.e the total deriva-
tive of f at the point (1,2)).
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Let f be the function defined as follows -
$2
f(x,y)z{ e i (2,y) £ (0,0

0 if (z,y) = (0,0)
i. Compute the directional derivative f'((1,1); (—11, 23)).
ii. Compute the directional derivative f'((0,0);(—1,1)).

Find and classify the critical points of the function
flz,y) =2° —zy +¢°.

Describe briefly the method of Lagrange multipliers and use it
to solve the following problem. A rectangle is inscribed in the
ellipse

222 + 52 =1
in such a way that the sides are parallel to the coordinate axes.
Find the maximum area that such a rectangle may have.

Test the following series for convergence.
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Let Zan be a series with positive terms such that lim ‘E:_l
_}
n=0

exists. Suppose that ll)m a%*—‘— > 1. Show that the series diverges.
n—oo “n

Give an example of a convergent series that is not absolutely con-
vergent and prove that your example has the required properties.

Find the interval of convergence of the following power series.
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State Taylor’s Theorem. (You are not required to provide a proof
of the theorem.)

Let f(z) = 2sinz. Using Taylor’s theorem, show that the func-
tion f is real analytic.



