Math 241 Spring 2016 Common Final
Name and section number:
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You may not use notes or electronic devices on the test.

Show all your work.




1(12 points). Compute the following limits. Simplify your answers. Be as specific as possible, €.g..
%, —0 instead of “d.n.e.” when possible. o
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3(12 points). Find the following derivatives. Algebraic simplication is not required.
(@4 points) £ = 2L, £'(1) =2

fixy= 10 (xD1
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xz.
£ =
£y = 5= -

(b)(4 points) g() = /1 +cos’(®), gD =7

9'tt)= (1 + aefcm_v 2, D (d) - (=sin(#))

dz
(c)(4 points) y=(1-%)"°, Ex"{" =1
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4(12 points). Find the following integrals.
(a)(4 points) § 29~ 1)at
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5(9 points). Piecewise functions and the Fundamental Theorem. Recall that [x| = { _J; ; <0

(a)(3 points) (x) = |, || dt. Find f'(x). Write using a single formula.

L) = 1%\

(b)(3 points) g(x) = |x|. Find g'(~2).

Avound x=-2, 4(x)= =X Tor X< 0.
S0 g/(x)= - Lo ¢ £ O

Then 'Y= -1].
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(c)(3 points) g(x)={ "11 i:g . Find jfl g dt.
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6(6 points). Given a curve with equation x2—xy+2y? =2, find the equation for the line tangent to
the curve at the point (0, 1). Hint, use implicit differentiation.

: 2% - 1y -xy +tyy'= O
y'(-x+44) = =X+

%’:‘ ﬂ
5 -+
| o iy

ak ¥=0, & -0+ 1

/

4 = o+
Twaaﬂ{ e 1s %q‘ q(X O)

7(6 points). The volume of a sphere of radius » is V'= 4%7-3. Use linear approximation (differential
approximation) to estimate the change in volume of a ball if the radius changes from 10 inches to

e ncnes. JV: H-TYFQ_AY‘
At r=10, C\v-:.O\) we hare
Choge . dV=Hm (10Y (-01)
el oy = T w3
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8(10 points). A conical cup has radius 2" and height 4".
It leaks water at a rate of 5 cubic inches/min.
Find the rate of change of the water level when the level is 2",
The volume ¥ of a cone of radius 7, height & is ¥ = -g-rzh.
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9(11 points). You have a 6 inch radius circle of paper. You remove a pie-shaped wedge and form
the remaining paper into a cone-shaped cup of some height A and radius r.
The volume ¥ of a cone of radius 7, height & is V'= -g-rzh.

paper radius = 6 inches

V= volume (maximize)
Want 7, 2 | %, 2
r+ L = 36 ”
6 Y‘z-_-; Q Bé" l/\
- | = \[36-h"
(a)(4 points) Write the volume V as a function of the height 4.
m. 2 1T _ ( _ 12
\V = 3rih= -—3-'(36—’4'2)]4 - S(36h h?)
02h= 6
(b)(4 points) j ind height and radius which gives the cup of largest volume.
\V T 2\ SET
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(c)(3 points) Justify your answer to part (b). You can use one of the derivative tests or the Extreme

Value Theorem (for a continuous function on a closed interval, the largest extreme value is the

absolute maximum, the smallest is the absolute minimum).
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10(15 points). Given JG)= z(i :;)? , )= (i(: 3)13), @)= l(i(i 3)34)

You don’t need to check the derivatives.

(@)(2 points) Find the x-intercepts and the y-mtercept
X~intercept (p x=0,3

fj-'ln‘l'-eru i ()( _.o') wkgm (j - 0

(€)(1 points) Find the eguat;o n for the vertical asymptote
(d)2 points) Find the equation for the horizontal asymptote

— Jn 3X=X2 —_ S Qw%t)-——
(e)2 pomts) Fmd_bo_th coordmates of the point with maximum value _2 _ |
FOSN ++ ©--- Moy g %=1, TD=77 =g
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(f}(2 points) Find both coordmates of the mﬂeitl_(;ll point.

S IP A x=3, +(3)=

~ o -3 N 3

(9)(6 points) Draw the graph of the function and its asymptotes.
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11(6 points). Let s(#), v(f), a(?) be the position, velocity and acceleration of a point on the y-axis at
time ¢. Find the position s(f) at any time f given that:
4a(r) =-21, (0) =3, 5(0) = 1.
z
Vi) = -++ C
U v(o)=3
3 =v( N=-01C
3 =C
2z
vid)=-1+3
143
s(y=-3t° +3t+ &3
Use s(od=)

\:'.5(03'—:“0+O+C2
] = &
Sc-t):—‘%‘—tg‘l"j.t + 1
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When rotated around the x or y axis, it forms a solid of revolution. You may use the disk method
or the shell method.

(2)(6 points) Find the volume of the solid of revolution formed by rotating this region around the
x-axis. Set up the integral but do not evaluate it.

Uae dx a _:: ‘ G WaSlne'fSa
| 2 2 ZBA/)(
\ = ‘[Tfo ((1—03—-()(—03
\ Al possible to de a5 Jy-lﬂo—a-@wl, gﬂf shells.
|
Y= Q.T!S’o (%-—o}(\lq—-o) el% _J

(b)(6 points) Find the volume of the solid of revolution formed by rotating this region around the
y-axis. Set up the integral but do not evaluate it.

yors dx :L;E Gt shells.
\/= 2T go'(x-o)(l —x?) dx
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13(6 points). The Intermediate Value Theorem states that for continuous functions, if
Sf(@) < C <f(b) thenf(c)=C for some ¢ between g and b.
Suppose f(x) =x° —=x% + 10x—1.

(a)(3 points) Show that f has a root between -1 and 1.

Mb‘h “r' 1S W*THW @V@Yy W[AQY@,

FE)=-1-1-10-1=2-)3
(Y= 1-1 +10 -

= 4
Since £(-1y < 0 < £(1),
Hitne Hune is some —| <<

s uch 'H/ud( () = 0.

The Mean Value Theorem states that for differentiable functions, if @ and 4 are distinct
numbers, then f'(c) = &EJ}@ for some ¢ between a and b.

(b)(3 points) Show that f'(c)=11 for some ¢ between -1 and 1.

Lo Note £ s MJI“FFe,m«nliafolt evelywlwe
(note )= Bxt=2x410).
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