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Q1. (10%)

Given f(x,y)=x"—¢” " please find the critical point(s) of f(x,y). Then use the second derivative test to
classify the nature of each point, if possible. Finally, determine the relative extrema of f(x, ).

Q2. (10%)

Please find a function y = f(x) given that

(i) the slope of the tangent line to the graph of f(x) at any point (x,y) is given by y'= __ﬁzlx_yl;
x°+

(ii) the graph of f(x) passes through the point (1,1).

Q3. (10%)
Consider a plane region R that is bounded by the curves y =x” and y = x’ in the first quadrant. Please

find the volume of the solid bounded above by the surface z = f(x,y) =2x"y and below by the plane
region K.

Q4. (10%)
Please evaluate the following integral:
fx"s(x‘2 + 1)*5dx

Q5. (10%)
Please evaluate the following integral:
In2 x
f —e3*dx
o 3
Q6. (10%)
Please sketch the graph of the following function:
x> -9
X)=
S =5
Q7. (10%)
Please evaluate the following integral:
j x(Inx)2dx
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Q8. (5+5=10%)

Consider the following function:

1
S =5

(1) Please find the Taylor series of the function at the point x = 0.
(i1) Please give the interval of convergence for the series.

Q9. (10%)

Please express the repeating decimal 1.424242. .. as a rational number.

Q10. (10%)

Please solve the following differential equation:
Y =x*(1-y)

with the initial condition y(0) = —2.
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