Determine if each statement is true or false.

1. If ¢ is a critical point for a function f, then f has a local maximum or local minimum at c.
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2. If f is continuous on the closed interval [a,b] and f(a) = f(b) then there is some ¢ in (a.b) such that
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4. The Mean Value Theorem says that for f(z) = |z| there must be a ¢ in the interval [-1,1] such that

f'(e) = 0.
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5. If f'(z) > 0 for 0 < z < 10, then z is increasing on (1,10).
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6. If f(z) = 2* + 1, then f has an inflection point at z = 0.

(a) True -

’P“(O) O) bva‘ @ 1y CemCave (,416 Ma—wa&w
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7. There exists a function f such that f(z) >#67 f'(z) < 0, and f(a ) 0 Tor all x.
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8. If f has an absolute minimum at z = ¢ then f has a local minimum at z = c.
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9. L’Hospital’s Rule says that for an indeterminate form
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10. The linear function whose graph is the tangent line (the linearization of [ at a) is given by

L(z) = f(a) + f'(a)(z — a).

(a) True
(b) False
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11. If lim f(z)=0 and lim g(z)=0 then lim &
r—a . r—a T—

r—a 9(z)
(a) =0
(b) =1
(c) is o0
(d) is undefined (but not necessarily infinite)

might be any of the above, but we cannot know for certain based on the information
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13. What are the absolute maximum and minimum values of f(z) = 4z + < on [3,4]? ~{-\ EV\
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(d) 16.25 and -4 }
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(e) 16.25 and 5 4
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(g) none of the above
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14. Use linear approximation to estimate (999 7,
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Y Contnnong A Moty

15. Consider the function f(z) = * + 4z on the interval [0,2]. What is the pomt ¢ guaranteed by the
Mean Value Theorem.

16. The function f(z) = ~— has exactly one critical number. Find it and determine if it corresponds to
a local maximum, local mlmmum or neither.

(a) 0, local min -P[( i ()(,.l)@x____ e?&. ! _ xexm ex-—-&)(
(b) 1, local min K/)"‘ ‘ (X"" ),;Z ! CK"‘)‘Q

(d) 0, local ‘ Sb ‘?IOCJ — d@(ﬁpjj

e) 1, local max t) 2

( | Cx )%
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(h ~

1, neither

)
(i) 2, neither ‘\ '{"
72 ,..———--.—-"‘
(j) none of the above . X +
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17. If dx=0.1, x=2, and f(z) = z° — 7z, find dy.

o dy=Er- 7 )olx = (;3572——7)(&2’ )
0 = 55=2
© 3

m

(g) none of the above

Vel

18. Find lim Cos(xf)—{—l - [(y\ ~SiX O - O

T Sill(.’l?) X,'?/W Cg,j X — I

(a) z = -3

(b) z = -2

(c) z=~1
@z=0D

(e) z=1

(f) 2 =2

(g) 2=3

(h) =6

(i) none of the above
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19. Compute lh_ﬁlf l—nlg - - i C ?)LP? r;« 0(2&2&‘%}( ¥
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20. Let f(z) = e~*"). Which¢f the following are true statements?
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, ) . o :
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(g) f has exact[P<gt inflection point 1
(h) none of the aboveo7 Iyo n ;Lx (J/‘f'x 2:,:
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Written Problem. Clearly show all steps to receive full credit.

21. (a) A ladder 10 feet long is leaning against a wall. The foot of the ladder is moving away from the
wall at a rate of 2 f(,ct per second. How fast is the top of the ladder falling when the foot_is six

—

I ) e Gyl ghlo)
B2 G ead=0

Whea Yo by Y= § b A+Y-4 =0 |
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(b) The volume of an expanding sphere is increasing at a rate of 10 cubu feet per second. How fast
is the surface area increasing when the volume is 367 cubic feet?
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Written Problem. Clearly show all steps to receive full credit.
22. Sketch the graph of a function that has the described characteristics.

(a) f(z) > 0forall x, f/(z) <0 for all x, and f’(x) > 0 for all x

(b) f(z) > 0 for all x, f'(z) > 0 for all x, and f“(z) > 0 for all x

(c) flz) > 0forall x, f'(z) > 0 for all negative x, f'(z) < 0 for all positive x, and f"(z) < 0 for all
X
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Written Problem. Clearly show all steps to receive full credit.

23. Answer the following questions for f(z) = 36z + 322 — 3z°. M

(a) Find the intervals of increase or decrease.

£x) = 36+ X% Eripons R
(AN D oyt
X =345~ 17 24
6;{0 -17)  FL7,24) Cg(ijzo)

Q/C, | AC
(b) Find the local maxim@m and minimum v%lucj/

LDC@( WA Vlbt/(uc lotd ey value ~= A ar 2.9
~-38at-1.7

(c) Find the intervals of concavity and any inflection points.
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