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L. Let f:R®> — R be defined by f(z,y) = (2* +y*) sin i, for (z,y) # (0,0) and
£(0,0) = 0. Show that f is differentiable at (0,0) but the partial derivatives are not
bounded in any neighbourhood of (0, 0).

2. Find and classify the extreme values (if any) of f(z,y) = 2? +y? +x+y+zy. State
all the results needed for your conclusions.

3. Show that {(z1,sin®zy, 1y, —x3) : 2; € [0,27],1 < i < 3} is a set of content zero in
R*.

4. Let D ={(z,y) e R* : 0 <z <1, 0<y <3z+2}. Show that Area of D = 7/2.
State the theorem you need to arrive at this conclusion.

5. Let ® : R? — R3 be an affine transformation. Show that there exists a L > 0 such
that
| &(z,y,2) — (', y", 2D < L || (2,9, 2) — (29", 2]
for all (z,y,2), (z',y*, 21) € R3.

6. Define T' : [0,1] x [0,27] — R? by T(v,0) = (v cosf, v sinf). Show that the

range of T is the closed unit disc D and that T is one - one in the interior of the
rectangle. Let f be a continuous function on D with compact support contained in

T((0,1) x (0,27)). Derive the formula [ f(x,y)dzdy :j T f(T(~,0))y dody.
D 0 0

7. Define a differentiable form in R3, also define addition and multification of forms.
Derive the distributive law (w; + we) A A = (w1 A A) + (w2 A A), while stating all
the conditions needed for the validity of this formula.

8. Let k > 2 and o = [po, p1, - - pk] be a positively oriented affine k-simplex. Use the
definition of the boundary to derive that 9?c = 9(dc) = 0.



