yourfinal exam. Thefinal examfor Math 151is NOT acom-
mon exam. Eachinstructormalkes up his or her own final
exam. In additionto working this problemset, it is advised
thatyouwork thefirst threeexamsaswell asthe nightbefore
drills. Sincethefinal is not a commonexam, therewill not
bea’night beforedrill' for thefinal.

1. Giventhevectorsa =< —1,—-3 > andb =< 1,1 >,

Fall 2007 Math 151
Final Exam Practice

(covering Sectionsl.1- 6.5)

courtesy: Amy Austin
NOTE: Theseproblemsareto sene merelyaspracticefor

compute:

a.)a—4b

b.) Find aunit vectorin thedirectionof a
c.) Findtheanglebetweera andb

d.) Find thevectorandscalarprojectionof
b ontoa

. Find a vector equationand a set of parametricequa-
tions for the line passingthru the points A(1, —2) and
B(3,8).

. An objecton the groundis pulled with two forcesas
shavn belov. Find the magnitudeof eachforceif the
objectis movedhorizontallywith atotal force of 50 N.
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. Usingthedefinitionof thederwative, find f/(x) for:

a)f(z) =VIta
b) f(z) =

r 3
. Computehefollowing limits withouttheaid of a calcu-
lator.
z—3
24+

T2
b) a%lgi x—4

1

c.) lim =2
)x—>2 r—2

a.) lim

r——11

d.) liII%)) f(x) where

f(l‘):{ vz 416 ifx <3

2 —10 ifx>3

10.

11.

12.

e) lim 220l
r—2~ T — 2
V2 1
£) lim vzt 43z +1
T—00 1—2z

. Usethe graphof f(x) belon to computethe following

limits:

<9 48 -7 -6 -5 <4 =3 -2 -1 8
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a) lim f(x)

r—5~

b) lim f(z)

z—Tt
C) lim3 f(x)

d) lim_ f(z)

]
=
o
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e) Discussthe continuity and differentiability of the
functionwhosegraphis givenabove.

. Discussthe continuity of thefollowing functions:

2 -2 ifz<0
2 -4 .

a)f(z) = fo<x<?2
T —2
-4 ifz>2
T ifr<l1

b) f(x)=1 4 ifx=1
5% —4 ifx>1

c.) Find the valueof a andb thatmake f(x) differen-
tiable everywhere.

[ 322 if x <1
f(x)_{ax—l-b ifz>1
. Find the equationof bothtangentiinesto the parabola

f(z) = 2? + z thatpassthru the point (2, —3).

. Find all horizontalandvertical asymptotedor f(x) =

X

2 -z

Using thelimit definition, find the slopeof the tangent
line to the graphof f(z) = 22 — 6z + 1 atx = —1.
Whatis the equationof thisline?

Find f”(0) for f(x) = e2*

Whatis thedomainof f(z) = In(e® — 4)?



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

el‘

Computetheinverseof f(x) = e

. dy
Find —= for:
in Tr or

a)rdy—33+yt=x+y
b.) cos(z — y) = 2zy — 4x

Computethederiative:

1 a2
b.) f(t) = t3cos(1 — t?)
c.) G(z) = tan®(4z — 1)

If F(z) = f(2? + 2x) andf'(15) = 7, computeF’(3).

Find the tangentline to the graphof y = ze® atx =
In 3.

Givenz = t3, y = 16t — t?, find the cartesiarequation
for thetangentine att = —1. Also, find the equations
of all verticalandhorizontaltangentines.

To approximatea rootto the equation

x4+ 22 4+ 2 = 0, we applyNewton’s methodwith z; =
—2. Findthe secondteration,z;.

Find thelinearandquadraticapproximatiorfor f(x) =
Inz ata = 2. Whatis the usefullnesf thelinearand
guadraticapproximations?

A filter in the shapeof a coneis 7cm high andhasa
radiusof 3cm atthetop. A solutionis pouredin atthe
rateof 1em? /min. Find the rateat which the heightof
theresidues increasingvhenthe heightis 2¢m.

A kite is flying 100feetabore thegroundattheendof a
string. Thegirl flying thekite letsoutthestringatarate
of 1 foot persecond.If thekite remains100feetabove
the ground,how mary feetperseconds the horizontal
distancerom t hegirl increasingvhenthestringis 125
feetlong?

The lengthof arectangleis decreasingt the rate of 1
foot persecondput thearearemainsconstantHow fast
is the width increasingwhenthe lengthis 10 feet and
thewidth is 5 feet?

Solvefor z: logz + log(z + 1) = log 6

Soheforz: Inz — In(z +2) =1

Solefor t; 2t = 43t—1

27.

28.
29.
30.

31.

32.

33.
34.

35.

36.

37.

If r(t) =< Int,te! >, find parametricequationgor the
tangentine to the curve atthe point (0, e).

Find thedervative of f(z) = In(cos x)
Findy/ fory = (1 + x + 32%)V®

A cup of coffee 130° is placedin a 65° room. If the
temperaturef the coffeeis 115° after 2 minutes,when
will the coffee be90°?

A bacterieculturestartswith 1500bacteriaandthepop-
ulationtriples every 2 hours. How long will it take for
the populationto reach2520bacteria?

If f(z) = 2* — 423 — 6, Findtheintervalswheref () is
increasing/decreamy, locateall local extrema,intenals
of concaity andpointsof inflection. Sketchthe cune.

Whereis f(z) = xInz concae up?

Findtheabsoluteextremafor f(z) = 2® — 322 — 1 over
theintenal [—1, 1].

In part (a) belaw, the graphof f’ is given. Usingthe
graphof f’, determineall critical valuesof f, wheref is
increasinganddecreasinglocal extremaof f, where f
is concae up andconcae down, andthe x-coordinates
of theinflectionpointsof f. Assumef is continuous.
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a.)
Computethe following limits usingL’Hospital's rule:
a.) lim <1 13y %)T

T—00 r T
b.) xli)%l+ Vzlnz

c.) lim In 2z

r—o0

2
. L —2 1
Find the mostgenerakntidervative of %

x



38.

39.

40.

41.
42.

43.

44,

45

46.

47.

48.

49.

50

51.

52

53.

54

1
Approximate / e da using 4 equally spacedinter

vals,andtake z; to bethemidpointof eachsubinteral.

2
Computecos(tan * 3)

Computesin ! (sin 2%)

Findthederivative of y = cos 1(3t) — 2 tan 1 (/%)

A rectangulamosteris to have an areaof 180 square
incheswith 1.5inch mamginsat thetop andbottom,and
a 1 inch mamgin on the sides. What posterdimensiong
will give thelargestprintedarea?

A farmerhas20feetof fencing,andhewishesto enclose
arectangulapenwith thebarnasoneof it’ s sides.What
arethedimensionf thefencewith maximumarea?
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Flnd—/ V1—ttdt
dx Jo

52
' / (323 —1)2 de

! 2 2235
Te dz
0

/ . &
0o V1-—2z
2t
—dt
/t2—1

1/2
/ cos Tz dx
J1

4
. / (22% + vz — 4™ ) dx
1
/tan(?)x) dz
2
. / J dz
1 2x + 1
/ s1n5t gt
cos®t

/ :c dzx
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