MATH 3A
FINAL EXAMINATION

March 21st, 2006

Please show your work. Except on the multiple choice problems, you will receive little or no
credit for a correct answer to a problem which is not accompanied by sufficient explanations. If
you have a question about any particular problem, please raise your hand and one of the proctors

will come and talk to you. At the completion of the exam, please hand the exam booklet to your
TA.
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MATH 3A FINAL EXAM

Problem 1. Find all the values of z € R for which the function f(z) = e™ V71 ig continuous.
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Problem 2. Evaluate the limit lin(l) z2 - cos (el/ ).
T

-1 < em(ei/’?si

YETS —xT £ xlces o) <t
v )
0 /
0
%;/ Sld/ndwrv[; 71%/ f::‘o(’ z "~ @M(%) =0

((/(/mée ; 'évM Ceos /e %9 Aoes hot exrst .

72 — 0

Problon & a5 sinilan to F 20,14, 14,47 , 19 B3




MATH 3A FINAL EXAM

Problem 3. Use the formal definition of the derivative to find the derivative of y = 22,
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Problem 4. Find all points on the graph of y = 22° — 4z + 1 at which the tangent line to the graph
is parallel to the line y — 2z = 1.
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Problem 5. Let f(z) be a function that is differentiable for all z. Find an expression for the
derivative of y = (f(z))? + f(z?) in terms of f(z) and f'(x).
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Problem 6. Find the derivative of the function y = In(z sin(ze”))
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Problem 7. Find the (global) maximum an
interval -5 < z < 8.
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Problem 8. Find the dimensions of a right-circular cylindrical can that is open on the top and
closed on the bottom, so that the can holds one liter and uses the least amount of material.
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2 _
Problem 9. Lety = z 1.

(a) Determine where this function is increasing and decreasing; find all points of local minimum
and maximum, as well as the values of the function at those points.
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(b) Determine where the function is concave up and down and find all inflection points. /
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(continued) (d) Find the intersepts with the coordinate axes.
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(e) Use (a)—(d) to sketch the graph of the function.
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Problem 10. Lety = /2,

(a) Determine where this function is increasing and decreasing; find all points of local minimum
and maximum, as well as the values of the function at those points.
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(b) Determine where the function is concave up and down and find all inflection points.
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(continued) (d) Find the intersepts with the coordinate axes.

(e) Use (a)—(d) to sketch the graph of the function.
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Problem 11. Find the limit; lim vz
e—0+ In(1 + x)

4 Vx 4
/ PR o -
) L R e i 7
W, - H— 0O
93/70 / At O i\/—
4142 = 4 2o

Frotten 14 15 eniten 4o prdbous ou LHopitel s
Rt

Ao seebion 5.5 1(p. 307)
/ (fwia) ~

/&(7. 1,567 72)




MATH 3A FINAL EXAM 15
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Problem 12. Find the limit lim (1 + —)
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