Math 241, Spring 2015, Final Exam

Name and section number:
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e You may not use notes or electronic devices on the test.
e Please ask if anything seems confusing or ambiguous.

e Show all your work.

e Good luck!

Question | Points | Score

1 16
2 8
3 16
4 10
5 6
6 10
7 6
8 13
9 4
10 3
11 3
12 8
13 9
14 12
15 6
16 10

Total: 140




1. Compute the following limits. Do not use L’Hospital’s rule. If the limit is either positive or

negative infinity say which, Simplify your answers.
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2. (8 points) Let r be the function »(z) = v/2z + 1. Using the definition of the derivative
as a limit, show that '(0) = 1.

(Warning: you get no credit for using the rules of differentiation).
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3. Differentiate the following functions. Do not simplify your answers.
(a) (4 points) y = 32° - 22% —~ Tz + 7.
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(¢) (4 points) w =z + (3+ 32)7. c
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(d) (4 points) R(t) = ./0 cos(1 + z?) dz.
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4. Here is the graph of the derivative of a function f with domain (=1, c0).
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(n) (5 points) Which is larger, f(2) or f(4) (1 of 4 pts)? You must explain (4 of 5 pts).
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(b) (5 points) At what value(s) of = does f have a local minimum (2 pts)? Explain (3 pts).
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5. Let f be the function f(z) = (4 — 5z)%.
(a) (6 points) Find the equation of the tangent line to the graph y = f(z) at the point (1, —1).
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6. A point moves along the curve y = 2% + 2z — 2 in such a way that when it is at (1,1) the
z-coordinate is decreasing at a rate of 1 unit/second. At this time what is

(a) (7 points) the rate of change of the y-coordinate of the point?
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(b) (3 points) the rate of change of the distance d = /z? + y2 from the point to the origin?
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7. Starting with (27)1/3 = 3,

(a) (6 points) show how differentials/linear approximation can be used to approximate (29)1/3,
Sketch a picture illustrating your computation.
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T+ 3 — z* 1" 8z(z® ~ 9
8. Let f(;c) = m}gﬁ. Then f'(:c) = %‘%21 a.nd f (.’E) T 'é%-gj:i_).

No need to check; you can trust me!

(a) (2 points) List all z—~intercepts and y~—intercepts.
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(b) (3 points) List all intervals where f increases. -WC%) -0 WLM 2 = OZ
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(¢) (3 points) List a.lﬂnﬂectton peints and intervals where the graph is concave down.
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(d) (2 points) List any asymptotes (vertical or horizontal).
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The problems on this page are multiple choice. Circle the letter of the correct
answer.

1
9. (4 points) Consider the integral [ = f —-}—Ed.’c Then
0 1+2z

2\
L@ e o

(¢) I>1.

10. (3 points) True or False? If f(z) is continuous at x = a, then f(z) is differentiable at = a.
| ty
() True. Cinix have a cormper

11. (3 points) True or False? Suppose that f and g are differentiable on (—o0, c0) and fliz) =9'(z)
fo z. If f(0) > g(0), then f(z) > g(z) for all z.

f(x) = 96‘)1‘6
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12. (8 points) Find the maximum perimeter of a rectangle that has its bottom two corners on the
z-axis and its top two corners on the parabola 22 +y = 4. (The perimeter of a rectangle is the

sumn of lengths of its four edges.)
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13. Consider the function f(z) = -i-, 1€5<5.

(a) (45 points) Compute a Riemann sum for this function that approximates the integral
I\ f (z)dz. Use four equal-width intervals for your Riemann sum, and use the right end-
point of each interval to determine the height of the corresponding rectangle. You do not
have to simplify your answer.

- -
b 57 T 12345

AX= == »
]
Ripom sum = $@ax+F(BAX I-‘{‘l@’)AX + £(
= yak gt gt

2

(b) (4 points) Sketch the graph y = f (z), 1 £ 2 £ 8§, and the rectangles that correspond to

the Riemann sum in part (a).

(¢) (1 point) Does your solution to (a) overestimate or underestimate ff’ flz)dx?
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14. Compute the following integrals.
(a) (4 points) f tt-1)dt. = j ( ‘63“' -tqj At
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15. (6 points) Find an exact formula for £(¢), given that f”(£) = 3—cost, f/(0) = 5, and f(0) = -2.
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resents the volume of th
¥y= 5,

16. (a) (5 points) Set-up (do not evaluate!) an integral that rep.
ed by the curves T = 1,

generated by revolving about the y-axis the region bound
and y=22+1, 1 < 2 < 2. You may use any method.
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1) if the solid is now obtained by revolving

(b) (5 points) Set-up an integral (do not evaluate
the above region about the Z-axis.
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