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dy Yy

(1) (4 points) Solve the following differential equation — =

dr  Vx+3

given the initial condition y(1) = 1.

(2) (5 points) Using the limit of a Riemann sum, evaluate the following definite integral:

/1 (4o — 2)dx

3




tan® z
3) (4 points) Given the function F(z) = V2 + 1dt find F'(z). (Do not simplify your answer
342

(4) (3 points) Given that f36 4f(x)dz =12 and f is an odd function find ffs f(z)dz. Assume that all the definite
integrals exist.



(5) (44444 points) Find the following integrals:

(a) (4 points) /(\/E+ 3) In(2z)dx

(b) (4 points) /0053(7733) sin? (mz)dx



(¢) (4 points) / \/647

20252
(z+4)°

(6) (5 points) Find the average value of f(x) = on the interval [0, 1].



(7) (545 points) Decide whether the following improper integrals are convergent or divergent. If convergent,
find their value:

4
(a) (5 points) / ze3dx

4
(b) (5 points) /2 (:E_l)fmdx



(8) (6 points) Sketch the region enclosed by all of the following conditions and find its area.



(9) (545 points) Setup the integral (do not calculate) to find the volume of the solid obtained by rotating
the region enclosed by: y = \/z, y = 2 using the cylindrical shells or the washer method.
(Do not calculate the integral)

(a) (5 points) about the z-axis.

(b) (5 points) about the y -axis.



(10) (343 points) Determine whether the sequence is convergent or divergent. If convergent, find its limit.

(a) (3 points) (1 + %)1, (1+ ;)2, (1+ %)3, (1+ 3)4,

nsinn

(b) (3 points) a,, = 1



10

(11) (4 points) Determine if the following series is convergent or divergent. If convergent, find its sum.

(Hint: you might need to rearrange the terms)

1 3 1 3 1 3 1 31
(3+—)+(—+—)+(Z+E)+(—+ )+(1—6+@

2 26 8 ' 54 )+

(12) (4444445 points) Determine if the following series are absolutely convergent, conditionally conver-
gent or divergent Justify your answers with the appropriate test.

(a) (4 points) Zne_”2

n=1



(b) (4 points) i

[e.9]

(c) (4 points) Z

vnd +1

— 2n3 +3n2 +4

1-4-7-...-(3n—2)

21!

11



1

(d) (5 points) i(—l)"m

n=1



(13) (5 points) Find the radius of convergence and the interval of convergence of the following series:

(=)™ (x — 3)"
Z( )" (z —3)

n3+1

n=1

13
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(14) (343 points)

(a) (3 points) Find the Maclaurin series for f(x) = e**, using the definition of a Maclaurin series.

4x
dz as an infinite series.

(b) (3 points) Evaluate / ¢



(15) (3 points) Evaluate the limit:

T 2
i fo (et” —1)dt
z—0t 1 —cosx
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