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MTH 231 College of Staten Island, CUNY Spring 2011

FINAL EXAM B

NAME:

Last 4 digits of your SS #

ANSWER ALL QUESTIONS IN THE SPACE PROVIDED.
Please present clear solutions and fully explain your reasoning in complete
sentences. Answers submitted without justification will not receive full credit.
Only calculator is permitted.

GOOD LUCK!
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1. Find the following limits ( 4 points each). You may use L’Hopital’s rule
where applicable.

o x—-3
o M=
bl e N
x—0 X
2 + 5% — 7
(¢) lim i
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2. (4 points) Consider the following function

afs) = dcosx—3 2<0
I 4+ b x>0

delect b such that g(z) should be continuous on the whole real line.

3. (4 points each) Find the first derivative for each of the following functions:

(a) f(z) = z"+4e*+tan(z)+37+¢?

fi{z) =

(¢) f(x) = In(sinx)

(d) f(z) = x(In(z)-2)
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4. (6 points) Consider the curve described by the following equation (z°+ 2+ 1)y* = 3
The point (1, 1) is on this curve. Use implicit differentiation to find the slope of the tangent
line to the curve at this point. Write down the equation of the tangent line at the point

(3.1}

5.(15 points) Consider the following function:

1

glz) = (Z:r‘l -z - 2)

a) Calculate the derivative and find all critical points of the function.

b) Determine the interval(s) where g is increasing and those where ¢ is decreasing. List
them.

c) Use the first derivative test to find the coordinates of all relative maxima and minima.

d) Find, if they exist, the coordinates of all points of inflection and determine the intervals
where ¢ is concave up and those where g is concave down. List these intervals.

e) Sketch the curve as accurately as possible in the space provided on the next page.
Label the points and indicate your findings in parts a-d.



= g 0G0 .l!tﬂ"l

o Sl L ) mosnpe Sawellof oy ¢ bedinesh v adl mblannD) (s3niog 3) 3
perpeinnt oy o aceobs old ball of aoidailassaRib Nindkgoay asl v atef? go eof (1 1) o T
S w8 L ool oumeed ol Jo sobteaps o gwoh wtigW  lmoq endt 38 avies ol 63 Sl

(1.1}

siitomst grivollel odi webimol) (Bitiog ©1).&

aoiiminnd el Yo-atnioa laciiioo ils bal boa arfiseiteb st atplnsle) (s

et actbaseesb ol o osedw seotl bre yssesre o p omrdae (2 aemial sde saioresl] (o
o

Bt s Juieeng BviTales Ha o asigathsoon odt ball od Jast ovidsvred Ivdl s selt (o

Asey 1 it g sdiniedab bhos sotiial 1o sradoq ls Jo seingibroos sy d2ixs vod? 3 baiF (b
A vant repdi wid awnh avgdno 2l o oseiw wdd bas qu svasnon 2l g sl

ey et o) oy babivow aosge odd i oldidecg 26 vledaawone B avige mb doedd (s
Fres adimg ol ageibol ysoy ataoibal hos adaiog it loded

- e e AT

= e P -:ll"r -
M SN -







W

[k 4 - v :r LB

. '
AT
N s




page 1 guk of €




o ——— ——— iy ==

»

o

i

™ _ N

|
|
|
!
|

1

4

-—_—ﬂh--—--—-udd-'

S I—

= W




page 5 out of §

6. (6 points) Consider the function f(z) defined by the graph below.

a. Sketch a graph of f'(x) on the figure.

b. Calculate

/_ff(l‘) dr.
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7. Find the following integrals (5 points each):

2 a3
(a) /1 VT+zi+=dx =
T

(b) /E‘T +e + Jdy =

/6
(c) /[ sin(3z) dr =

J 1)
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8./ Do TWO out of the following four problems: MARK CLEARLY WHICH
ONE YOU ARE DOING (10 points each)

a./ Use a(t) = —32 feet per second as the acceleration due to gravity. A ball is thrown
vertically upward from the ground with an initial velocity of 128 feet per second. How
high will the ball go?

b./ Try to calculate the following integral in two different ways

. 2
f:r dx
0

(i) by definite integration,
(ii) by using an approximating sum with n subintervals and taking the limit when 7 — oc.
Of course the two results has to be the same. You might need some of the following formulas:

n n : ?1(?1 + 1)

)} e=ne § = '

i—1 i=1 2
Zﬂ: 2 _ n(n+1)(2n +1) Z“: . n(n + 1)]°
i=1 6 i=1 4

c./ Use linear approximation to calculate the approximate value of v/103. When you are
done, calculate /103 again by your calculator. Did you get similar answers?

d./ The squared distance between two points on the plane P, = (x1,y;) and Py, = (g, y3) is
given by d* = (z; — 22)® + (y1 — y2)%.

Use calculus to determine which point on the graph of y = i, x > 0 1s closest to the point
(0,0).
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