
M ath 110: Som e Pr actice E xam Pr oble m s

1.Use the rule sofdi®e r e ntiation to n̄dthe r̄stde rivative for the following functions.DO
N O T SIMPLIFY YO UR A N SW E R .

(a)f(t)= t7 =2 ¡ 3t+ 5

(b)y=
e x

x

(c)g(x )= 3
q
(1¡ x 3)2

(d)z= 2 x ln x

(e) h(x )=
ln(sin(2 x ))
tan(x )

2 .Use the lim itde n̄ition ofthe de rivative to n̄dthe de rivative ofthe function f(x )=
1

x ¡ 2
.

Show allofyour w ork!

3.Findthe e q uation for the line tange ntline to the gr a p h ofq(x )=
3 x

x
atthe p oint(1;3).

4.W hatisthe m icroscop e ap p r oxim ation for y= sin(x )atthe p oint
Ã

¼
12

;
p
6 ¡

p
2

4

!
?

Use thism icroscop e ap p r oxim ation to e stim ate sin
µ1
4

¶
.

5.A te xtbo ok hasbe e n dro p p edfro m a cli®! Using the table ofvaluesgive n be low,m ake an
e stim ate ofthe instantane ousve locity ofthe te xtbook attim e t = 2 se conds.Justify your
answ e r in w riting.

Tim e Height
t h(t)

2 .0000 936 .00000000
2 .0001 935.99359984
2 .0010 935.93598400
2 .0100 935.35840000
2 .1000 9 2 9.44000000
3.0000 856 .00000000



6 .Conside r the e q uation y2 + x y¡ x 2 = 5.Find
dy
dx

atthe p oint(1;2 )andalso atthe p oint
(1;¡3).

7 .B e low isa sim p le p olyno m ialfunction andits r̄sttwo de rivatives(in factor edfo r m )

f(x ) = x 4¡ 4x 3 + 16 x
f0(x ) = 4(x + 1)(x ¡ 2 )2

f00(x ) = 12 x (x ¡ 2 )

(a)Dete r m ine on w hatinte rvalsthe function f(x )isincr e asing.

(b)Dete r m ine w he r e the function f(x )hasr e lative e xtr e m a.

(c)Dete r m ine on w hatinte rvalsthe function f(x )isconcave down.

(d)Dete r m ine w he r e the function f(x )hasp ointsofin°e ction.

(e) O ne ofthe x -inte rce p tsofthe function f(x )isx = 0.The othe r one liesbetw e e n -2 and
-1.Use N e wton'sMethodwith an initialgue ssof x 1= ¡2 to n̄dthe othe r inte rce p tto
two de cim alp lace s.

(f)Gra p h the function f(x )below,labeling your scale andallim p o rtantp oints(inte rce p ts,
e xtr e m a,p ointsofin°e ction,etc.).



8.Conside r the InitialV alue Proble m (IV P)

C 0 = ¡2 C
C (0) = 1:

(a)Use E ule r'sm e thodwith a tim e ste p of¢ t=
1
10

to l̄lin the e m p ty boxesin the table

below and n̄dan e stim ate ofC
µ1
3

¶
.

t C C 0 ¢ C

X X X X X X X X X X X X X X X X
0 1 X X X X X X X X X X X X X X X X

X X X X X X X X X X X X X X X X

0.1 4
5

0.2

0.3

X X X X X X X X X X X X X X X X
0.4 2 56

6 2 5 X X X X X X X X X X X X X X X X
X X X X X X X X X X X X X X X X

(b) V e rify thatc(t)= e¡2 t isthe solution to the IV P above .Show allofyour wo rk.The n

use your calculator to com p ute c
µ1
3

¶
.

(c)Gra p h the p ie ce wise line ar ap p r oxim ate solution you foundusing E ule r'sMethodasw ell
asthe actualsolution c(t)on the sam e p lot,fo r 0· t· 0:4.



9.Dete rm ine ifthe function h(x )=
3 x 2 + 1
2 x 2 ¡ x

hasany ve rticalor ho rizontalasym p totesby e val-
uating the a p p r op riate lim its. If itdoeshave ve rticalor horizontalasym p totes,give the
e q uationsfo r those asym p totes.

10.O n the inte rval[¡1;2 ],̄ ndthe x -valueswhe r e the globalm axim um andm inim um o ccur for
the function f(x )= x 4¡ 4x 3 + 3x 2.

11.Sup p ose y0= yln(y)fo r y> 0.Finda for m ula for y00in te r m sofy.Finde q uilibrium value(s)
andp ossible in°e ction value(s).Make a table to indicate how the slop e andconcavity ofy
be have for di®e r e ntvaluesofy,the n use thistable to sketch ap p r oxim ate solutionsto the r ate
e q uation.

12 .O fallr e ctangleswith ar e a A,which hasthe shorte stdiagonals?


