University of Georgia Math 2250
Department of Mathematics Final Exam Spring 2016

By providing my signature below I acknowledge that this is my work, and I did not get any help from
anyone else:

So\uwhons

Name (sign): Name (print):

Student Number:

Instructor’s Name: Meeting Time:

e If you need extra space use the last

Problem Points Points page.
Number Possible Made e Please show your work. An unjusti-
fied answer may receive little or
1 60 no credit.
2 30 e Your test must be neat. We will take
3 10 off points for sloppiness.
4 10 e [f it is determined that you copied the
work of another student you will re-
5 20 ceive no points for this test.
6 10 e The total number of possible points
that is assigned for each problem is
7 10 shown here. The number of points for
8 10 each subproblem is shown within the
exam.
9 10
0 0 e Please turn off your mobile phone.
e You are not allowed to use a calculator
Total: 180 with graphing capabilities or the ability

to manipulate expressions.
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1. Determine the derivatives of each of the following functions:
(a) [10 pts] f(z) = x?sin(4x) + 4

Fo0= dxwos(dO) + Ksinf x)

(b) [10 pts] g(z) = 613?;; +2= ((,3"+\)(\+§x\.' +L

e (“g,?\@,e:x)3 — @YD _ () sto) () (389
x §x

(c) [10 pts] h(z) =23 In (4 + z cos (2x + 1))

3 | :
W)= X" TS (-2sinfa) Huss(ax)) + 25 An(4 +x cos \'\\3
h()= XE(axsin(dd cos(?.x»rﬂl ¥ 'Sx"lm(q ¥ X0es bxﬂ\\)
Y r Xeos (1)
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out of a nossible 30 points
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v -
(d) [10 pts] p(t) = % LEVE i J,f(‘_%_ Xnt\q: -lg-(t"a- \:V‘YH k\q

5

o )

sin(3t) tan(4t)
t

+( sinl)-Jeec{4B) + 3 ’cov(\u;\cos(‘ﬂ:b— Sin(3t) on(ut)
_E’?.

(e) [10 pts| s(t) =

§'()=

(f) [10 pts] q(t) = t*In (t* + 1)

PUI= gy 2k + WK 1)

B Page 3 of 13 Points deducted:
out of a nossible 30 points
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2. Determine the anti-derivative represented by each of the following indefinite integrals.

(a) [10 pts] / (e"”/2 —I—sin(5:v)> da

= 2 - L ws($)+ C

(b) [10 pts] / (29; - % + 1) dz

= x=Hbdx\+ x ¢ C

n(z - - 1.1
(c) [10 pts] /M dﬂﬂ,ﬂ(x)-%zo\X-juo\u- Su+C

U= fn(x) =
du =4 dx

L(wboY) + C
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3. A timer will be constructed using a pendulum. The period in seconds, T, for a pendulum of length L

meters is
T = om/Ijg = 2ML/aq)

where ¢ is 9.81 m/sec. The error in the measurement of the period, AT, should be +0.05 seconds
when the length is 0.2 m.

(a) [5 pts] Determine the exact resulting error, AL, necessary in the measurement of the length to
obtain the indicated error in the period.

AT=-&,0§ when L=0.72 tos=m PR -3

T 9 %1 3l
'l

T <r &) QWS

rl__—‘ r,

AT =2m T~ MNarr fm { \-o.1=ﬁ\,
L=D2+AL,L,=0-2 b

ANT=T.05

(b) [5 pts] Use the linearization of the period in the formula above to estimate the error, AL,
necessary in the measurement of the length to obtain the indicated error in the period.

T=wm U
@i

7)3“ N
4T= AT dL

aL
‘Dg"’\f”\"%_\f—l
. +0§UW|N01) /

rbx (ma* 2\3

B Page 5 of 13 Points deducted:
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4. [10 pts] A function, f(z), is concave down and increases for 0 < x < 2. It is concave down and
decreases for 2 < x < 4. It is concave up and decreases for 4 < x < 6. Make a sketch of a function that
satisfies this criteria. On a separate set of axes below it make a sketch of the function’s derivative.

4= 560

Page 6 of 13
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out of a nossible 10 points




Math 2250 Final Exam Spring 2016

5. Determine each of the following limits.

(a) [10 pts] lim (1+ 2)¥o= '6,3

—

| . (\+X)

o BP0 2= i 25
X =20 X0 K O
TV o

| : :
EB_ Lim 3 X =2 ¢ answey to 0\/\6\/\0\‘ S 6.3
X0 \

(b) [10 pts] lim cos(2z) — 1.

T—00 $2

-\ Seosax) & |
=24 msla)-1£ 0
NS00 MUNS WE N OESWVE X?20, S0

-2 ¢ ()~ {0 Since .0/1: O
Xz Xl ) X

: PP g \ =0 (A Fo Yhe e
Since )lg& =0 and mﬁo ) Glovding Srbu e

(conqwich) Theorom, Liny @SR = o,
Xs00 X

B Page 7 of 13 Points deducted:
out of a nossible 20 points
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6. [10 pts] The graph of a function is shown below. Approximate the area under the curve from z = 1
to x = 3 using a Riemann sum with three intervals. Add a sketch of the rectangles to the plot that
correspond to the Riemann sum. Show all of your work. (You do not have to evaluate your result and
can leave it as a sum, but it must be in a form that can be directly entered into a calculator.)

Sketch of a Function

é
Wing 3 § onvrervalg b( (p\)\m\ WIo\’f'V\aM by {M?om’vs -
Ix=23=% ) 5)0%, %) (% 3)

Riewann Sum > F)=5 ¢ ¥(§-)%—+¥(3§)?§

T —
15+135=]E

(There are many othev covre(t Riemann SWWS, or
example. using vight ondpoints instead . )

B Page 8 of 13 Points deducted:
out of a nossible 10 points
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7. [10 pts] Use the definition of the derivative to show that

o) -$09) _ (o [+ o t ) —(xt %+ 2)

Aa- =
Y= kl% W W20 n
. S W
=\ h+ X+h X _\: 1 i >
Wi - ; }\\:\f_\;\o | + h(xw\ x}
. X Xy
= &g\o(‘ " (Lx»fh)&\ Lan)0A \

= lim (1+ 1 (o))

= (1 - (xw\)(xv

Points deducted:
out of a nossible 10 points
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8. [10 pts] The velocity of an object is given by
v(t) = sin(2t) +e "

The initial position is z(0) = 2m. Determine the equation for the position at any time.

ste)= Leos ) -€7F + C

2=5(0)= "‘7: ws(0) — e +C

= = +C.
1=
> C
_-L AN
S )= cps(')fc) ¢y >
B Page 10 of 13 Points deducted:

out of a nossible 10 points



Math 2250 Final Exam Spring 2016

9. A container holds 50 liters of water. A valve is closed and is slowly turned. The water is drained from
the container in 2 minutes.

For each statement indicate if it must be true, must be false, or if it is not possible to determine
indicate that you cannot tell from the given information. For each statement provide a complete, one
sentence explanation for your reasoning.

(a) [3 pts] True/False/Cannot Tell The container held 25 liters of water after one minute.

Canndt Tell: Ak Come, Pdln’r Yne oriuner Wdld 28 Uer S,
pud 4 w\auaw oy hot vt bean ok one wanude .

(b) [4 pts] True/False/Cannot Tell At some point in time the rate of change of the volume of
water in the container was 25 1/min.

Fa\se - The volwvie 1€ deureas oy $o Wre voire of
()Nmﬂc 't be ?cS'lﬁw.. However, the aveqe vate of

Cronge of the volume. is V@-V(0) _ 0=50 _ -25 Y,

- 2
o the. mean value theorem quomaittess o vate of drange of
— 25 Umin Gk Some time.

(c) [3 pts] True/False/Cannot Tell At some point in time the rate of change of the volume of
water in the container was 20 1/min.

False: The vate of dange of Hhe volunme uu:\"{— be_

positive - However, Sinte V/(0)=0 and  V'(D=-2%

for somie ¢ in (o) by port (0, the Tntermediate Value
Theorom aﬂf\ied to \! means thad G} Some. time the rate of

Chanae of Vis —20min.

B Page 11 of 13 Points deducted:
out of a nossible 10 points
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10. [10 pts] A rectangular beam will be cut from a cylindrical log whose radius is 15cm. The stiffness of
the resulting beam is proportional to the width multiplied by the cube of its depth. Determine the
width and depth that will result in the beam with the greatest stiffness.

C = Shif nesS

Q= b wd®, where ko 1 & onsfant

domain: [0,30) /
\ 3/
S'= \L(w 2(a0p-w®) = 2w + (B00-*) 3

§'= e ot (=™ + B0-w") =k fam-w (00 — )

(¢ h (a\\ V\\AMbLY LS\ E

e Lo: O=900-"4w"
S'dne:none  S=0 Yo 150

W=, IS

wl|$ |
®) MAX Shiffness y Se
S \eisEo TR &7 e w=IS and d= {00
201 0 e om
B Page 12 of 13 Points deducted:

out of a nossible 10 points
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Extra space for work. If you want us to consider the work on this page you should write your name,
instructor and meeting time below.

Name (print): Instructor: Name (print): Time:

B Page 13 of 13 Points deducted:
out of a nossible 0 points




