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Math 141A- Final Exam - December 8, 2014

Instructions: The exam is worth 150 points. You should not use any aids, electronic or
paper, other than a writing utensil.

1. (15 points) Evaluate the following integrals:
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2. (15 points) a. Estimate the area under the curve y = 1+ 22 for 0 < 2 < 2 using 4
intervals and right hand endpoints (i.e. compute Ry.) Is your answer an overestimate or
underestimate? FExplain.

}?V:j}[{[%)fﬁ/)f//%)ffﬁ?) Lgras G +5 ) //71 | %

@)
‘ﬁﬂ Zm@zﬁéxz/e becare 11X

inasmy @ (%]

b. Now find the exact area by computing the following definite integral using the
definition as a limit of Riemann sums!:
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3. (10 points) State both parts of the Fundamental Theorem of Calculus.
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4. (10 points) Use the Fundamental Theorem of Calculus to find the derivative g'(x):

a. g(z) = [Fefdt.
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b. g(z) = [ cos(t)dt.
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5. (10 points) Consider the following limit:
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Recognize this limit as a definite integral and then evaluate it by evaluatmg the integral.
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6. (10 points) Let f(t) = tv/4 — . Find the absolute maximum and absolute minimum of

f(t) on the interval {—1,2]. 2
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7. (b points) Using the Fundamental Theorem of Calculus we conclude:
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Why is this mistaken?
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8. (5 points) If f(z) represents the slope of a trail at a distance = miles from the start,
what does [§ f(2)dx represent?

Th /I/@‘“K/Z//yg /) oo iy /?/WM
ik ke 2 e b




9. (10 points) The formula for the derivative of a function f(z} at the value z == a is given
by:
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if it exists. Explain in words, and using diagrams, whe1e this formula comes from.

Harh! ]L

t -

’ 6/ arh

f/dﬂﬁ}'?%/{ /4 %g f/Wf af//f soan?” /Jf’ (M//ﬁ’jfy
(o tu)) ol Jath Farh]

As / ge/s s/l s sipe J///M/éf Vo
shpe o W o Jpe

1 4//7 -t/ /5 aq 4w 78 of chaser

ot Hi) and b/ Nl W
75/,4/7 //5%///75//[4; ] o chandy .

quxf’l/d/faf/y




10. (10 points) Let f(z) =2’ + 2z + 1.

a. Find the equation of the tangent line at x = 2.
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b. Prove f(z) has one real root.
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11. (10 points) Complete the definitions:

a. limg_, f(z) = Lif ...
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b. A function f(z) is continuous at z = a if ...
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12. (10 points) Find 2.

a. y= re®
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c. y = (1+ cos(z))™
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13. (15 points)
a. Find the equation of the line passing through (—2, 1) and parallel to the line 2e+3y =
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b. Solve the inequality z* —z — 6 > 0. [
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. Find log4(27).
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e. Neatly sketch and label the graph of y = 2sinz and y =3 + Inz on the same axes.
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14. (5 points) Let f(x) = 22?+4-3z+1. Find an & value ¢ such that ¢ satisfies the conclusion
of the Mean Value Theorem for f(z) on the interval [1,4].
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15. (10 points) Below is the graph of y = f(t) for 0 < ¢ < 27. (Please note the scale on

the axis, each unit is 1.5)

y

2
J

£

T
g

[y

S
P ——
fruamren]

N

45




a. For what intervals is f(t) increasing or decreasing? Concave up or concave down?
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b. Estimate f'(15). . 3
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d. Now define g(z) = fy f(t)dt. For what intervals is g(z) increasing or decreasing?
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f. At what values does g(z) obtain local maximums? Global maximum?
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