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READ ME FI RST: Show all essential work very neatly. Use correct
not ati on when presenting your conputations and argunents. Wite
usi ng conpl ete sentences. Renenber this: "=" denotes "equal s" ,
"O" denotes "inplies" , and "<" denotes "is equivalent to".
Since the answer really consists of all the magic
transformations, do not "box" your final results. Conmmuni cate.

Show ne all the magic on the page. Eschew obfuscati on.

1. (10 pts.) Compute (a) the total distance, and (b) the net
di stance, traveled between tinmnet = W2 and tinet = 312 by a
particle noving with the velocity function v = sin(t).

(a)

Tot al _Di stance

(b)

Net Di stance

2. (10 pts.) D fferentiate each of the follow ng functions.

(a) f(x) = 10gs(x) frix) =
(b) f(x) = sec’(x) frix) =
(c) f(x) = 10 fr(x) =
(d) f(x) = sin(x) fr(x) =

cot “*(x) f'(x)

(e) f(x)
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3. ( 10 pts.) Obtain the exact value of the arc length along the
curve defined by the equation

B 4x3/2
y e
fromx =2 to x = 6.

4. ( 10 pts.) (a) Sketch the region in the 1st quadrant encl osed
by the curves defined by y = tan!(x), y =0, and x = 1. Suppose
the region is revolved around the y-axis. (b) Using the method
of cylindrical shells, wite down the definite integral used to
conpute the volune of the solid of revolution fornmed. Don’t
evaluate the integral. (c) Using the nmethod of slicing

[ di sks/washers here], wite down the definite integral used to
conpute the sane volune as in part (b). Don't evaluate the

i ntegral .

y
(a) : (b)

A\

(c)
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5. (10 pts.) (a) Sketch very carefully the bounded region
bounded by the curves defined by y =In(x), y =1- x, and x = 2
on the coordinate system provided. Label very carefully. (b)
Sinmply wite the definite integral, dx, that yields the area of
the region. (c) Evaluate the definite integral of part (b) using
t he Fundanental Theorem of Cal cul us and any additional techniques
of integration at your disposal.

(a) y +

v

(b) Area

6. (10 pts.) (a) Using literal constants A, B, C etc., wite
the formof the partial fraction deconposition for the proper
fraction below. Do not attenpt to obtain the actual nunerical
val ues of the constants A, B, C, etc. Do not attenpt to
integrate the rational function

X2+25
(X2 (x> 1)

(b) If one were to integrate the rational function in part (a),
at sone point one would have to deal with the indefinite integra
bel ow. Reveal, in detail, howto evaluate this integral

| gy O -
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7. (30 pts.) Eval uate each of the follow ng antiderivatives or
definite integrals. G ve exact values for definite integrals.
[5 pts./part]

(a)

J;Wm“2(8x)cos(x2) dx =

(b)
J (8x)cos(x) dx =

(c)
JWA 1 dx =
o €oSs(Xx)

(d)
J(l ~t2) vz dt =
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7. Eval uate each of the followng antiderivatives or definite
integrals. G ve exact values for definite integrals.
[5 pts./part]
(e)
J si n(3x) cos(5x) dx =
(f)

Jl In(x2+1) dx =
0

8. (10 pts.) Consi der the definite integral below. (a) Wite
down the sum S,, used to approxi mate the value of the integral
below if Sinpson’s Rule is used with n = 4. Do not attenpt to
eval uate the sum Be very careful. (b) Wite down the sum T,
used to approximate the value of the integral below if Trapezoid
Rule is used with n = 4. Do not attenpt to evaluate the sum Be
very careful.

4
& x5 dx
I

(a) S =

(b T, =

Silly 10 Point Bonus: Let x > 0. btain the exact nuneri cal
value of the arc length of the garden variety parabola y = t?%2
over the interval [0,x]. Wrk on the back of Page 4 of 5.



