
22W-MATH-131A-LEC-4 Final

TOTAL POINTS

53 / 60

QUESTION 1

Problem 1 10 pts

1.1  2 / 5

   + 1 pts Valid strategy (e.g., showing that $$f$$ has a

continuous extension $$\widetilde{f}:[0,1]\to

\mathbb{R}$$)

   + 1 pts Correct extension for $$\widetilde{f}$$

(defined $$\widetilde{f}(0)=0$$)

   + 2 pts Correct proof that $$\widetilde{f}$$ is

continuous at $$0$$ (need to use squeeze theorem

or delta-epsilon definition)

   + 1 pts Coherent proof

   + 1 pts Partially correct proof that $$\widetilde{f}$$

is continuous at $$0$$, or gave some of the

argument but left out important details

+ 2 Point adjustment

Attempted a proof from definition but made

significant errors

1      For $$\epsilon$$ small this will be negative

2      You'll want to factor out $$x-y$$ from all parts, so

that it is $$|x-y|$$ times something else, rather than

this

1.2  4 / 5

   + 5 pts Correct

✓ + 4 pts Minor gap or error

   + 3 pts Significant gap or error

   + 1 pts Attempted problem but minimal progress

3      You should describe how to pick this $$x$$

explicitly

QUESTION 2

2 Problem 2 7 / 10

Part 1

✓ + 1 pts Correct strategy: aimed to show that

$$\lim_{x\to 0} f(x) = f(0)$$

   + 2 pts Fully correct proof (e.g., squeeze theorem)

✓ + 1 pts Partialy correct proof

Part 2

✓ + 1 pts Correct strategy: aimed to show that

$$\lim_{x\to 0} \frac{g(x)-g(1)}{x-1}$$ existed

   + 2 pts Fully correct proof

   + 1 pts Partially correct proof

✓ + 1 pts Claimed that $$\lim_{x\in \mathbb{Q}} =

\lim_{x\in\mathbb{I}}$$ was sufficient for existence

of ordinary limit (this is true but not obvious)

Part 3

✓ + 2 pts Correct strategy: demonstrated there is

sequence(s) of points in the domain with $$x\to 0$$

yet tending towards different output values

   + 2 pts Fully correct proof

✓ + 1 pts Partially correct proof

4      This inequality is not true for $$x$$ negative

5      Not rigorous

QUESTION 3

3 Problem 3 10 / 10

✓ - 0 pts Correct

   - 7 pts Solved problem for specific example rather

than in the general case

   - 6 pts Non-rigorous use of infinities (e.g., took a

limit in the MVT expression $$f(x)-f(y) = f'(c)(x-y)$$ or

something similar)

   - 8 pts Invalid proof strategy

QUESTION 4



4 Problem 4 10 / 10

Parts 1, 2

   - 1 pts Incorrect $$M(f, [\frac{k-1}{n}, \frac{k}{n}])$$

   - 1 pts Incorrect $$m(f, [\frac{k-1}{n}, \frac{k}{n}])$$

   - 2 pts Incorrect $$U(f, P_n)$$ with incorrect

definition

   - 1 pts Incorrect $$U(f,P_n)$$ but correct definition

   - 2 pts Incorrect $$L(f, P_n)$$ with incorrect

definition

   - 1 pts Incorrect $$L(f, P_n)$$ but correct definition

Part 3

   - 1 pts Incorrect $$\lim_{n\to\infty}U(f, P_n)$$

   - 1 pts Incorrect $$\lim_{n\to\infty}L(f, P_n)$$

Part 4

   - 1 pts Not showing $$\lim_{n\to\infty}(U(f,P_n)-

L(f,P_n))=0$$

   - 1 pts Insufficient / unclear argument to conclude

✓ - 0 pts Correct

QUESTION 5

5 Problem 5 10 / 10

Part 1

   - 1 pts Not correctly apply the MVT

   - 1 pts Incorrect argument to conclude

Part 2

   - 1 pts Not correctly apply the EVT to find

$$x_k,y_k\in [\frac{k-1}{n},\frac{k}{n}]$$ such that

$$f(x_k)=M, f(y_k)=m$$, or something similar

   - 1 pts Not correctly apply Part 1

   - 1 pts Incorrect argument to conclude

Part 3

   - 1 pts Incorrect formula for $$U,L$$

   - 2 pts Incorrect argument to conclude

   - 1 pts Minor mistake

Part 4

   - 1 pts Not show $$\lim_{n\to\infty}(U(f, P_n)-

L(f,P_n))=0$$ or something similar

   - 1 pts Incorrect argument to conclude

✓ - 0 pts Correct

QUESTION 6

6 Problem 6 10 / 10

Part 1

   - 1 pts $$\lim_{h\to 0}\frac{f(h^2)-f(0)}{h^2}$$ does

not exist

   - 1 pts $$f$$ is differentiable at $$0$$

   - 1 pts Incorrect/insufficient/unclear proof

Part 2

   - 1 pts $$g$$ is integrable / does not have the

domain $$[0,1]$$

   - 1 pts $$g^2$$ is not integrable

   - 1 pts Incorrect/insufficient/unclear proof

Part 3

   - 1 pts $$h$$ is continuous at some $$x\in \R$$

   - 1 pts $$h^2$$ is not differentiable at some $$x\in

\R$$

   - 1 pts Incorrect/insufficient/unclear proof for

discontinuity of $$h$$

   - 1 pts Incorrect/insufficient/unclear proof for

differentiability of $$h^2$$

✓ - 0 pts Correct
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1.1  2 / 5

   + 1 pts Valid strategy (e.g., showing that $$f$$ has a continuous extension $$\widetilde{f}:[0,1]\to

\mathbb{R}$$)

   + 1 pts Correct extension for $$\widetilde{f}$$ (defined $$\widetilde{f}(0)=0$$)

   + 2 pts Correct proof that $$\widetilde{f}$$ is continuous at $$0$$ (need to use squeeze theorem or delta-

epsilon definition)

   + 1 pts Coherent proof

   + 1 pts Partially correct proof that $$\widetilde{f}$$ is continuous at $$0$$, or gave some of the argument

but left out important details

+ 2 Point adjustment

Attempted a proof from definition but made significant errors

1      For $$\epsilon$$ small this will be negative

2      You'll want to factor out $$x-y$$ from all parts, so that it is $$|x-y|$$ times something else, rather than

this
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3



1.2  4 / 5

   + 5 pts Correct

✓ + 4 pts Minor gap or error

   + 3 pts Significant gap or error

   + 1 pts Attempted problem but minimal progress

3      You should describe how to pick this $$x$$ explicitly
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2 Problem 2 7 / 10

Part 1

✓ + 1 pts Correct strategy: aimed to show that $$\lim_{x\to 0} f(x) = f(0)$$

   + 2 pts Fully correct proof (e.g., squeeze theorem)

✓ + 1 pts Partialy correct proof

Part 2

✓ + 1 pts Correct strategy: aimed to show that $$\lim_{x\to 0} \frac{g(x)-g(1)}{x-1}$$ existed

   + 2 pts Fully correct proof

   + 1 pts Partially correct proof

✓ + 1 pts Claimed that $$\lim_{x\in \mathbb{Q}} = \lim_{x\in\mathbb{I}}$$ was sufficient for existence of

ordinary limit (this is true but not obvious)

Part 3

✓ + 2 pts Correct strategy: demonstrated there is sequence(s) of points in the domain with $$x\to 0$$ yet

tending towards different output values

   + 2 pts Fully correct proof

✓ + 1 pts Partially correct proof

4      This inequality is not true for $$x$$ negative

5      Not rigorous
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3 Problem 3 10 / 10

✓ - 0 pts Correct

   - 7 pts Solved problem for specific example rather than in the general case

   - 6 pts Non-rigorous use of infinities (e.g., took a limit in the MVT expression $$f(x)-f(y) = f'(c)(x-y)$$ or

something similar)

   - 8 pts Invalid proof strategy
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4 Problem 4 10 / 10

Parts 1, 2

   - 1 pts Incorrect $$M(f, [\frac{k-1}{n}, \frac{k}{n}])$$

   - 1 pts Incorrect $$m(f, [\frac{k-1}{n}, \frac{k}{n}])$$

   - 2 pts Incorrect $$U(f, P_n)$$ with incorrect definition

   - 1 pts Incorrect $$U(f,P_n)$$ but correct definition

   - 2 pts Incorrect $$L(f, P_n)$$ with incorrect definition

   - 1 pts Incorrect $$L(f, P_n)$$ but correct definition

Part 3

   - 1 pts Incorrect $$\lim_{n\to\infty}U(f, P_n)$$

   - 1 pts Incorrect $$\lim_{n\to\infty}L(f, P_n)$$

Part 4

   - 1 pts Not showing $$\lim_{n\to\infty}(U(f,P_n)-L(f,P_n))=0$$

   - 1 pts Insufficient / unclear argument to conclude

✓ - 0 pts Correct
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5 Problem 5 10 / 10

Part 1

   - 1 pts Not correctly apply the MVT

   - 1 pts Incorrect argument to conclude

Part 2

   - 1 pts Not correctly apply the EVT to find $$x_k,y_k\in [\frac{k-1}{n},\frac{k}{n}]$$ such that $$f(x_k)=M,

f(y_k)=m$$, or something similar

   - 1 pts Not correctly apply Part 1

   - 1 pts Incorrect argument to conclude

Part 3

   - 1 pts Incorrect formula for $$U,L$$

   - 2 pts Incorrect argument to conclude

   - 1 pts Minor mistake

Part 4

   - 1 pts Not show $$\lim_{n\to\infty}(U(f, P_n)-L(f,P_n))=0$$ or something similar

   - 1 pts Incorrect argument to conclude

✓ - 0 pts Correct
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6 Problem 6 10 / 10

Part 1

   - 1 pts $$\lim_{h\to 0}\frac{f(h^2)-f(0)}{h^2}$$ does not exist

   - 1 pts $$f$$ is differentiable at $$0$$

   - 1 pts Incorrect/insufficient/unclear proof

Part 2

   - 1 pts $$g$$ is integrable / does not have the domain $$[0,1]$$

   - 1 pts $$g^2$$ is not integrable

   - 1 pts Incorrect/insufficient/unclear proof

Part 3

   - 1 pts $$h$$ is continuous at some $$x\in \R$$

   - 1 pts $$h^2$$ is not differentiable at some $$x\in \R$$

   - 1 pts Incorrect/insufficient/unclear proof for discontinuity of $$h$$

   - 1 pts Incorrect/insufficient/unclear proof for differentiability of $$h^2$$

✓ - 0 pts Correct
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