Name SOLU—” ONS
Student 1.D.

Math 1210-3
Exam #i
February 5, 2003

Please show all work for full credit. This exam is closed book and closed note, but you may use a
scientific calculator. You may not use a calculator which does symbolic differentiation, however. There
are 100 points possible, as indicated below and in the exam. Since you only have 50 minutes you should
be careful to not spend too long on any one problem. Good Luck!!

Score
POSSIBLE

1 20

2 20

3 25

4 25

5 10
TOTAL
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1) Here is the graph of a mystery function f(x):

graph of y=f(x)
15,

—

Consider the féur related functions below, and plot their graphs onto the picture above. Indicate
clearly which-graph corresponds to which function, and explain how you obtained it from the graph of
f. :

(5 points each, for 20 total points)

la) g(x)=f(x)-1
shaft down 1wk

1b) h(x)=f(x-1)
haft ght 1 unt

lc) k(x)=3f(x)

stveled WL‘L&“} l77 a {5""’7"013

1d) m(x)=f(2 x)
) Lowmpress L‘wn‘?onh“y by 'S f“,hrofz
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2) Here is a plot of the population of the United States from 1800 to 1900. The vertical axis is markéed
off in millions of people.

early U.S. population
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2a) Use the graph to estimate the average population growth rate between 1800 and 1900 (Include
correct units and explanation ,in both 2a and 2b!) 10
(@ points)
OP  P(1200)- P(tg00)  people
_ W AN
At la0o - \g00 year
6
- X
~, ("5 %) %10 PM"‘/(,J,(N\,
{00
= 700,000 pe or(l/‘y_m,
2b) Use the graph to estimate the (instantaneous) population growth rate in 1900.

10
= slope of hu\gp.# live -k;dmpk whan 4 = G @ points)
L o (16—0)"\0"
1900-14952
= 19 4 10® L/,
73 * Peof/npon

< S)( lOL Page 3
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MR 600,000 ‘V"V(‘/"}’W

3) Compute the following derivatives

3a) D, (P+8~-7)
= 345400t

3b) Dy for y=(x3+1)cos(3 x)

D,(7= 5,3*53/

-

Ay we(3x) + (xln)('sm;x)z

4x3-Tx

3c) Dy for y=
By:

2
(2x+1)

59-$4’
a'l—

(]'l;{'»‘ﬂ(?xu)z

1
— (4x>7) (2) (2x41) 2

(lxh)q'
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25
(98 points total)

(8 points)

(8 points)

(9 points)




4a) Use the limit definition of derivative,

f(x+h)—f(x)
D f(x)=lim —m——

o0 h

; to compute the derivative of f(x)=; .

D,(J(x]': I,:\ _(‘YLTk)" - il (15 points)
g e
1 )(1 "()H*L»)'l
= ‘s'r—)b_;: ( Q('H‘)'z )(1 )
- {—(%nkx«d?)
B ml:——)o b k) x®
= lim ‘2L"(£
ko f (xah)' %’
. -2x-h
= ||w~ _‘_Z_X___’_’___,
hoo (k)"
-2x | -2
VS B IS

4b) Check your answer in part (4a), by using avorite differentiation rule to compute the

derivative of f(x)=—.
x2

- (5 points)
Fy= % =

$a= 2

1
4c) Find the equation of the tangent line to the graph of y=;, passing through the point with

L x-coordinate equal to 1.
L

m=4 ) =-2
%ok, fom Fln= b

=)

(5 points)

| 5) True/False. No justification needed.
i (10 points total)

' (a) If a function is continuous at a point, then it must also be differentiable there.

@ 2.9 jzh\ af x-0 (MWM$+ahMM‘

s
(b) The derivative of a polynomial is always a polynomial. - +Vu1. 7

@ (MLc whs-‘ ant 'fuhc‘l’fmﬂs Aye ?bl)/\«.ohu'aJ

(c) For the number &, which is the area of the unit disk, the derivative of the function f(x)=3 w'is
D, f(x)=12n" @

4
(d) If f(x) has derivative (2)=3, and value f(2)=5, then the derivative of the function f(x) atx=2is

1800. 4 3.,
@ D fky = 4 fo 4 G)
@ x=2 get 4 (M) ()= 1500

(e) The addition angle formula for sine is: sin(x+ y)=cos(x) cos(y)~sin(x) sin(y) .

£ 1e wus}nm( thcL‘W) S"f‘ X = o

® S»‘n(,uyy)t Wi K $n‘n7 4 sfn,xu?/

tos{x +\/) = (/05)((4257 - arnX l'ky_
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