MTH 142 Final Exam December 17, 2016
Last/Family Name:
First/Given Name:
Student ID Number:
Instructor (circle): Hambrook (MW 3:25) Zeng (MW 9:00)

Honor Pledge: “I affirm that I will not give or receive any unauthorized help on this exam,

and that all work will be my own.”
You must write out and sign the honor pledge for your examination to be valid.

Signature: Date:
QUESTION | VALUE | SCORE

1 15

2 10

3 15

4 10

5 10

6 10

7 10

3 10

9 10

10 10

11 10

12 15

13 10

14 10

15 10

TOTAL 165




Instructions:

e Time: 3 hours.

e Write in pencil or pen.

¢ No notes, textbooks, phones, calculators, or other electronic devices.
® If you need extra space, use the back of the page, and indicate it.

o To receive full credit, you must show your work and justify your answers.

The final page is a formula sheet. You may detach it.



1. (15 points) Consider the function f with
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(a) Find the domain of f.
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(b} List all z- and y-intercepts of f.
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(c) List all vertical asymptotes of f or explain why none exist.
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(d) List all horizontal asymptotes of f or explain why none exist.
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(e) On what intervals is f(x) increasing? decreasing?
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(f) On what intervals is f(z) concave up? concave down?
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. (10 points) Sketch the graph of a function g(z) that satisfies the following properties:

g is continuous at all points of its domain
z-intercepts: @ — @’ -3
y-intercepts: 2

lim g(z) = —oco0 and lim g(z) = —o0
T——5~ z——5+

lim g(z) = +o0 and lim g(z) = +o0
z—5+
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Jm g(z) =4 and lIm g(z) =4
increasing on (-5, 5)

decreasing on (—o0, —5) U (5, 00)

concave up on (0,5) U (5, o)
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3. (15 points) A cylindrical can is being designed to have volume 207 m3. The material
for the top and bottom costs $10/m? and material for the side costs $8/m?. Find the radius
r and height h of the most economical {lowest cost) can.
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4. (10 points)

The table gives the values of a function f obtained from an experiment.
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(a) Use the table to approximate f214 f(z)dz by a Riemann sum with right endpoints and
four equal subintervals.
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{(b) If f is known to be an increasing function, is your estimate larger or smaller than the
exact value of the integral.
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5. (10 points) Evaluate:
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6. (10 points) The velocity function (in meters per second) for a particle moving in one
dimension is

v(t) =1t —t—2
Find the position s(t) of the particle at time ¢, given that s(2)

=2,
4
Sty — Szy = V%) ‘ols
z
™A
=) SE) = Q(z) + gl Vier dg
t
= 9 < y (g% s-2) ds
2
S% 2
I 9 9)\
T
- ﬁ ,___JE}— —21X ._-\——-L)—

3 77 3.



1

7. (10 points) Evaluate the integral.

a
z i lnz dz
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8. (10 points) Evaluate the integral.
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9. (10 points) Evaluate the integral.
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/ = dx
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10. (10 points) Evaluate the integral.
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11. (10 points) Evaluate the integral.
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12. (15 points) Find the length of the curve
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13. (10 points) Sketch the region enclosed by the given curves. Then set up an integral
equal to its area. Do not evaluate the integral.
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14. (10 points) A rope measuring 120 ft long and weighing 0.5 Ib/ft sits coiled on the
ground at the base of a 100 ft cliff. A climber attaches one end of the rope to herself and
leaves the other end sitting on the ground as she climbs to the top of the cliff. Set up an
integral equal to the work done on the rope when the climber reaches the top. Do not
evaluate the integral.
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15. (10 points)} Consider the solid obtained when the region bounded by
y=1r, y=Vr

is rotated about the line y = —1. Use the method of cylindrical shells to set up an integral
equal to the volume of the described solid. Do not evaluate the integral.

N
27 - (y (y"‘j?)OlY

)

18




Formula Sheet

%SinIEtCOS:E Eg—;cosz:—sin:r
d d
—secT = secTtanx —SCZ = —cscTcotT
dz dx
?.Etanmmseczm &;cota,‘:-—cscgw
d csinz = . d arccos I = .
dz T VIZR dx  Vi=22
d 1 1
—AICSECT = mm— “——BICCSC T == — e
dz ISEI\/ 2 —1 dzx [;{;]1/3;2 —1
d 1
—_ — _ b o e
e arctan z T+ 22 dmaxcco T T
sinz + cos’x = 1 tan®z + 1 = sec’z 1+ cot’z = csc? x
. o 1 , : 1
sin® z = -2-(1 — cos(2z)) sin Asin B = §(cos(A —~ B) — cos(A + B))
1 1
cos’ = -2-(1 + cos(2z)) cos Acos B = —z—(cos(A — B} + cos(A + B))
I 1
sinzcosz = 3 sin(2z) sin Acos B = E(Sin(A — B} + sin(A + B))
/tan:cd:c=lnlseca:|—i—0 fseca:dz:=ln]secm+tan$]+0
fcot:cda;m—lnlcscx|+6‘ fcscmda:=—ln|cscm+cotm[+6‘

/——Em-da: = -:;a-rctan (g) +C
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