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[42) 1. Short-Answer Questions. Put your answer in the box provided but show your
work also. Each question is worth 3 marks, but not all questions are of equal difficulty.

(a) Find an equation of the plane parallel to the plane z — 3y 4 2z = 1 passing through the
point (1,0, -1).

Answer:

(b) Are the level curves of the paraboloid z = z? + y? lines, circles, parabolas, hyperbolas
or ellipses?

Answer:

o’f
=P i
(c) Let f(z,y) = y" cos(2z). Find 75

Answer:
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1
(d) Z f(1+k)-1is a left Riemann sum for a function f(z) on the interval [a,b] with n

k=1
sub intervals. Find the values of a, b and n.

Answer:
a= , b= , D=

(e) Suppose /3 f(z)dz = —1 and /3 g(z) dz = 5. Evaluate /3 (6f(z) — 3g(z)) da.

Answer:

(F) For the function f(z) = 2® — sin 22, find its antiderivative F'(z) that satisfies #(0) = 1.

Answer:
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sinx
(g) Evaluate di ( / (t° +8) dt).
T \Jo

(h) Evaluate /

dx
VzZ 25

3
(i) Evaluate / zcosz da.
0
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Answer:

Answer:

Answer:
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(j) Evaluate / cos® z dz.

Answer:

1,4
(k) Evaluate the integral / % dx or state that it diverges.
0

Answer:
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o= 1
(1) Evaluate E o
k=7

Answer:

(m) Solve the differential equation y/(t) = ¥ cost. You should express the solution y(t) in
terms of ¢ explicitly.

Answer:

(n) Find the limit of the sequence { In (sin %) + ln(2n)}.

Answer:
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Full-Solution Problems. In questions 2 - 6, justify your answers and show all your work.
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4 2?4+ 4

2.(b) Evaluate | ——————dux.
2 V124 4z — 22
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(12] 8. Let f(z,y) = (z = 1)? + (y + 1)2.

(a) Use the method of Lagrange multipliers to find the maximum and minimum values of
f(x,y) on the circle 2% + y* = 4. A solution that does not use the method of Lagrange
multipliers will receive no credit, even if the answer is correct.
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3.(b) Find the maximum and minimum values of the function f(z,y) over the region
R={(z,y) : 2 +y* < 4}.
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(10] 4. A continuous random variable X is given by the following probability density function

1,1 :
itz if —1<z<1
— ) 173
[(@) { 0 otherwise.

(a) Find the expected value E(X) of the random variable X

(b) Let F(z) be the cumulative distribution function for the random variable X. Find I(x)
for0<az < 1.
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[16] 5.

_‘E T
dx

(a) Suppose that — = T3 329

and f(0) = 1. Find the Maclaurin series for f(z).

~n?+n+1
(b) Determine whether the series Z 5, converges or diverges.

n=2
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. . = 3m + sin /m .
5.(c) Determine whether the series z T converges or diverges.
m=1

o0
1
5.(d) Determine whether the series Z k(i k)5 converges or diverges.
k=2

)
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o0
[8] 6. Suppose that the series Z(l — a,) converges, where a,, > 0 for n =0,1,2,3,--.
n=0
00
(a) Determine whether the series E 2"a,, converges or diverges.

n=0

o0
(b) Find the radius of convergence of the power series Z anx”.

n=0
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