Math 221 - Spring 2012, Lecture 1 & 2 March 1, 2012

Math 221-Midterm 1 ngg(whw\g

Name:

Your TA: (circle one)

Elaine Brow Chang-Koo Chi Meng-Che Ho Cathryn Holm Bae Jun Park
Paul Tveite Mimansa Vahia Kejia Wang ~ Qian You Peng Yu Zhennan Zhou

Directions—Please Read Carefully!
e There are 7 problems and 8 pages.
e Calculators and extraneous scratch paper are not allowed.

e Show all your work. Justify your answers and write clearly. Unsubstantiated/illegible
answers will receive little or no credit.

If more space is needed, use the back of the previous page to continué your work.
Be sure to make a note of this on the problem page so that the grader knows where
to find your answers. Raise your hand if more scratch paper is needed.

Good Luck!!!

Problem Number Possible Points Score
1 . 18
2 12
3 12
4 10
5 | 20
6 10
r§ 18
Total h 100




1. (18 points) Calculate the derivatives of the following functions by using differentiation rules.

(a) y= ﬁxm ~ (please simplify your answer) ,
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(b) y =zsin(¥z + 1) (You DO NOT need to simplify your answer)
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(c) y= (% +cos?z)” (You DO NOT need to simplify your answer)
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2. (12 points)
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(a) Compute the left-hand and the right- hand limits of
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(b) Compute ]im z® cos(l) by using the Sandwich Theorem.
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3. (12 points) For each of the problems, circle the (unique) correct answer.

(a) Only one of the following limits exists. Which one?
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(b) Suppose f(z) is an odd' function and the right-hand limit at 1 equals 2, i.e. lir{1Jr Flz) =
T—
What can we say about the right-hand limit at —1, i.e. lim1Jr f(@)?
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(¢) Suppose f(z) is an even? function and f'(1) = 3. What can we say about (=17

A fi(-1)=3
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C. There is not enough information to tell what f'(—1) is.

(d) Only one of the following statements is correct. Which one?
A If lin%)f(m) =1, then f(0) must be 1.
T—

B. If f(z) is a function defined over the interval [0,1] with f(0) < 0 and f(1) > 0, then
- there must be a point ¢ in [0, 1] such that f(c) = 0.
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C. If f(z) and g(z) are functions defined near z =1 and hm f(z) =0, then hm 9@

If lim f—(i;& exists, then il_r)% f(z) = £(0).
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1A function f(z) is odd if f(—z) = —f(z) for all z in its domain. The graph of an odd function is symmetric with
respect to the origin.

2A function f(z) is even if f(—z) = f(z) for all z in its domain. The graph of an even function is symmetric across
the y-axis.




4. (10 ponits) Use the definition of the derivative as a limit (you MUST use this) to find the
derivative of f(z) = vz?+ 3 at = 1 and the equation of the tangent line to the graph of
f(z)atz=1. :
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(a) Find all the horizontal asymptotes of the graph of f(z). Show your work.
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5. (20 points) Consider the function f(z) =
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(b) Find all the vertical asymptotes of the graph of f(z). Show your work.
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(c) Based on your answers to the (a) and (b), graph f(z) as accurately as possible. Be sure to
include all horizontal and vertical asymptotes and positivity/negativity of f(z).

6. (10 points) Show that the equation cosz + 4z = 0 has at least one solution by using the Inter-
mediate Value Theorem.
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z? ifz <1
7. (18 points) Consider the function f(z) defined by f(z) = where k is a
E(z—1)+1 ifz>1

constant and answer the following questions.

(a) For what value (or values) of k is f(z) continuous at z = 1?7 Justify your answer.
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(b) For what value (or values) of k is f (a:) differentiable at z = 17 Justify your. answer.

Tl (e - hanel [ donahee af{m 2 o S R

- TCU*"“"TDI') ﬂf_ /\G(

ko-  h dx = Q/X(X’\ -

TLQ MH/ hardl dernzhg o{ ﬁq X | 08

. JFHM%) L
LV; — [tvﬂ (H = K

%fx) i dffereﬂhﬁ(g x| i arloly Ho [eft-pacd dinch_at
Q?WJS ﬂLQ h?D}\'TU /l[m[} %@/’l\/ﬂvf M X« 5 (.\{)‘ 0\)/»0(\ #32,




