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Pt A

1. (10%) Does there exist a function f suchthat f(0) = —1, f(2) =4,
and f'(x) <2 forall x € R?
a. (3%) State your method and explain why it works
b. (7%) Justify your answer

2. (10%) Sketch the graph of the function f(x) = x2/3(6 — x)1/3.

a. (3%) State your method and explain why it works
b. (7%) Show the graph

3. (10%) Use Taylor series to approximate fol V1 + x10 dx correct to

two decimal places.
a. (3%) State your method and explain why it works
b. (7%) Show the whole calculation

4. (10%) Prove that
f:/z sin®"x dx =%% for n €N
. (3%) State your method and explain why it works

a
b. (7%) Show the whole proof

5. (10%) Evaluate fooo 2¢ % sin0 do

a. (3%) State your method and explain why it works
b. (7%) Show the whole calculation

x%y3
6. (10%) Let f(x,y) = {zr? 1 (X)) # (00)
1 if (x,y) =(0,0)
Find all continuous points of f
a. (3%) State your method and explain why it works
b. (7%) Show the whole calculation



7. (13%) Find the maximum value of the function f(x,y,z) = x +
2y + 3z on the curve of intersection of the plane x —y +z =1 and
the cylinder x2? +y% = 1.
a. (3%) State your method and explain why it works
b. (7%) Show the whole calculation

8. (13%) Let f be continuous on [0,1] and let R be the triangular
region with vertices (0,0),(1,0) and (0,1). Prove that

II; fx+y)dA = [ uf Wdu
a. (3%) State your method and explain why it works
b. (7%) Show the whole proof

9. (14%) Evaluate [[."(2x + 2y + z%) dS, where S is the sphere

x2+y2+z2=1.
a. (3%) State your method and explain why it works
b. (7%) Show the whole calculation





