
20W-MATH31B-1 Final
SANCHIT AGARWAL

TOTAL POINTS

99 / 100

QUESTION 1

1 Problem 1.(a) 5 / 5

✓ - 0 pts Correct

   - 1 pts One of them is incorrect.

   - 2 pts Two of them are incorrect.

   - 3 pts Three of them are incorrect.

   - 4 pts Four of them are incorrect.

   - 5 pts Five of them are incorrect.

QUESTION 2

2 Problem 1.(b) 5 / 5

✓ - 0 pts Correct

   - 1 pts One of them is incorrect.

   - 2 pts Two of them are incorrect.

   - 3 pts Three of them are incorrect.

   - 4 pts Four of them are incorrect.

   - 5 pts Five of them are incorrect.

QUESTION 3

3 Problem 2 10 / 10

✓ - 0 pts Correct

   - 0 pts Significant mishandling of the 1-cos(t^2) / t^4

step

   - 0 pts Mishandling of the 1-cos(t^2) / t^4 step

   - 0 pts Incorrect Sigma algebraic manipulation

   - 0 pts Not canceling out n=0 term correctly

   - 0 pts Incorrect pattern recognition for final Sigma

expression

   - 0 pts Incorrect / misunderstanding the question

   - 0 pts No sigma notation in final answer

   - 0 pts 10/10 by default

Some of the notation is a little imprecise but

okay

QUESTION 4

4 Problem 3 5 / 5

✓ - 0 pts Correct

   - 4 pts Considered $$\sum \left|\frac{(-1)^n}{n^4+\sqrt

n}\right|$$ to show absolute convergence, but

reasoning for $$\sum \frac1{n^4 +\sqrt n}$$ is

completely wrong or missing.

   - 3 pts Showed convergence of $$\sum \frac{(-

1)^n}{n^4+\sqrt n}$$ by AST, but reasoning for the

series of absolute values (if any) is completely

incorrect.

   - 2 pts Structure is correct but application of

LCT/DCT is incorrect.

   - 1 pts Algebra error

   - 0.5 pts Minor mistake (e.g., improper use of

$$|\cdot|$$ or $$\sum$$)

   - 5 pts Completely incorrect

QUESTION 5

5 Problem 4.(a) 5 / 5

   + 2 pts Correct derivative

   + 2 pts Show that f'(x) > 0 on (-infinity,0) and

(0,infinity)

   + 1 pts Deduce that f is strictly increasing, so

invertible

✓ + 5 pts All correct

   + 4 pts Forgot that f'(0) = 0.

   + 0 pts No credit

QUESTION 6

6 Problem 4.(b) 5 / 5

   + 2 pts Computed g(pi/4).

   + 2 pts Used formula to compute g'(pi/4).

   + 1 pts Correct answer

✓ + 5 pts All correct

   + 0 pts No credit



QUESTION 7

7 Problem 4.(c) 4 / 5

✓ + 2 pts Correct Maclaurin series

✓ + 2 pts Compared coefficients with general Taylor

series

   + 1 pts Correct answers

   + 5 pts Correct

   + 0 pts No credit

f^{(11)}(0) = -11!/7, this is a number, it can't equal

some polynomial.

QUESTION 8

8 Problem 5.(a) 5 / 5

✓ - 0 pts Correct

   - 1 pts Computation mistakes (e.g. wrong value for

the derivatives) or typo in the final solution

   - 2 pts More computation mistakes

   - 2 pts The polynomial is not centered at pi/2 in the

final answer.

   - 2.5 pts The answer is not a polynomial (e.g. you

do not substitute the value of the derivatives at the

point).

   - 2.5 pts The polynomial has the wrong degree or

misses the some terms.

   - 4 pts Lack of justification.

   - 5 pts Wrong

QUESTION 9

9 Problem 5.(b) 5 / 5

✓ - 0 pts Correct

   - 1 pts Claim |-cos u| = cos u without saying which

interval u is in.

   - 1 pts Correct K but missing or incomplete

justification (e.g. did not check monotonicity of |-

cos(x)| or did not claim |cos(x)| is bounded by 1).

Claiming |Sin(x)| is bounded by 1 is not enough.

   - 2 pts Wrong K or Ignored K

   - 2 pts Wrong error bound formula

   - 2 pts Wrong |b-a|^3 (e.g. use |pi/2-0.1|^3 rather

than 0.1^3).

   - 5 pts Wrong or blank.

QUESTION 10

10 Problem 6 10 / 10

✓ - 0 pts Correct

   - 0.5 pts Minor mistakes (e.g., absolute value bars)

   - 1 pts Incorrect use of $$\Sigma$$

   - 0.5 pts Not properly justifying $$\lim_{n \to +\infty}

\frac{\sqrt n}{\sqrt{n+1}} =1$$

   - 2.5 pts Wrong reasoning for $$x=-5$$

   - 2.5 pts Wrong reasoning for $$x=1$$

   - 1 pts Not checking conditions of AST

   - 1 pts Mistake in computing limit in ratio/root test

   - 2.5 pts Ratio/root test cannot work again at

endpoints

   - 1 pts Not justifying $$\lim_{n\to+\infty} \sqrt[n]{\sqrt

n} = 1$$

QUESTION 11

11 Problem 7 10 / 10

✓ - 0 pts Correct

   - 0 pts Click here to replace this description.

   - 10 pts Incorrect

QUESTION 12

12 Problem 8.(a) 8 / 8

✓ - 0 pts Correct

   - 2 pts Algebraic simplification error after the trig

sub

   - 0.5 pts Minor error (e.g. forgetting a constant or

something, incorrect reduction formula)

   - 1.5 pts Lack of explanation for integrating

sin^2(theta)

   - 3 pts Significantly incorrect integration

   - 2.5 pts Leaving final answer in terms of theta

   - 3 pts Trig sub implemented incorrectly (no

differential computed, etc.)

QUESTION 13

13 Problem 8.(b) 8 / 8

✓ - 0 pts Correct

   - 1 pts Forget writing the absolute sign in ln|x| or

ln|x+1|

   - 1 pts Forget adding constant C to the indefinite



integral

   - 1 pts Computation mistakes.

   - 2 pts More Computation Mistakes

   - 3 pts Wrong Factorization at the first place

   - 4 pts Omit some important steps in factorization or

finding A, B, C.

   - 6 pts Find A, B, and C (partial fraction parts)

incorrectly or without justification.

   - 8 pts Completely Wrong

   - 4 pts Incomplete or did not find the indefinite

integral to the end.

QUESTION 14

14 Problem 9.(a) 7 / 7

✓ - 0 pts Correct

   - 1 pts Missing C

   - 1 pts Missing $$| \cdot |$$

   - 1 pts Algebra error

   - 2 pts Multiple algebra errors

   - 4 pts Conceptual problem(s) with substitution or

integration by parts

   - 7 pts Totally incorrect or not attempted

QUESTION 15

15 Problem 9.(b) 7 / 7

✓ - 0 pts Correct

   - 5 pts The solution does not show the computation

of $$\lim_{R\to0^+} (-2\sin R \cdot \ln(\sin R) +2\sin

R)$$

(or analogous formula with $$\ln(\sin^2 R)$$)

   - 4 pts Did not realise/write that $$\lim_{R\to0^+}

\sin R \cdot \ln(\sin R) = 0 \cdot \infty$$ 

(or analogously with $$\ln(\sin^2 R)$$)

   - 3 pts Realised that $$\lim_{R\to0^+} \sin R \cdot

\ln(\sin R) = 0 \cdot \infty$$ but did not write that it is

an indeterminate form

   - 1 pts Forgot $$\cos x$$ in the derivative of

$$\frac1{\sin x}$$

   - 3 pts Error in part (a) makes problem solvable

without L'Hopital's rule

   - 1 pts Algebra error

   - 7 pts Blank or completely incorrect (e.g., limit at

wrong endpoint, does not use the definition of

improper integral)
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1 Problem 1.(a) 5 / 5

✓ - 0 pts Correct

   - 1 pts One of them is incorrect.
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2 Problem 1.(b) 5 / 5

✓ - 0 pts Correct

   - 1 pts One of them is incorrect.

   - 2 pts Two of them are incorrect.

   - 3 pts Three of them are incorrect.

   - 4 pts Four of them are incorrect.

   - 5 pts Five of them are incorrect.
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3 Problem 2 10 / 10

✓ - 0 pts Correct

   - 0 pts Significant mishandling of the 1-cos(t^2) / t^4 step

   - 0 pts Mishandling of the 1-cos(t^2) / t^4 step

   - 0 pts Incorrect Sigma algebraic manipulation

   - 0 pts Not canceling out n=0 term correctly

   - 0 pts Incorrect pattern recognition for final Sigma expression
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   - 0 pts No sigma notation in final answer

   - 0 pts 10/10 by default

Some of the notation is a little imprecise but okay
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4 Problem 3 5 / 5

✓ - 0 pts Correct

   - 4 pts Considered $$\sum \left|\frac{(-1)^n}{n^4+\sqrt n}\right|$$ to show absolute convergence, but reasoning

for $$\sum \frac1{n^4 +\sqrt n}$$ is completely wrong or missing.

   - 3 pts Showed convergence of $$\sum \frac{(-1)^n}{n^4+\sqrt n}$$ by AST, but reasoning for the series of

absolute values (if any) is completely incorrect.

   - 2 pts Structure is correct but application of LCT/DCT is incorrect.

   - 1 pts Algebra error

   - 0.5 pts Minor mistake (e.g., improper use of $$|\cdot|$$ or $$\sum$$)

   - 5 pts Completely incorrect
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5 Problem 4.(a) 5 / 5

   + 2 pts Correct derivative

   + 2 pts Show that f'(x) > 0 on (-infinity,0) and (0,infinity)

   + 1 pts Deduce that f is strictly increasing, so invertible

✓ + 5 pts All correct

   + 4 pts Forgot that f'(0) = 0.

   + 0 pts No credit

Page 14





6 Problem 4.(b) 5 / 5

   + 2 pts Computed g(pi/4).

   + 2 pts Used formula to compute g'(pi/4).

   + 1 pts Correct answer

✓ + 5 pts All correct

   + 0 pts No credit
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7 Problem 4.(c) 4 / 5

✓ + 2 pts Correct Maclaurin series

✓ + 2 pts Compared coefficients with general Taylor series

   + 1 pts Correct answers

   + 5 pts Correct

   + 0 pts No credit

f^{(11)}(0) = -11!/7, this is a number, it can't equal some polynomial.
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8 Problem 5.(a) 5 / 5

✓ - 0 pts Correct

   - 1 pts Computation mistakes (e.g. wrong value for the derivatives) or typo in the final solution

   - 2 pts More computation mistakes

   - 2 pts The polynomial is not centered at pi/2 in the final answer.

   - 2.5 pts The answer is not a polynomial (e.g. you do not substitute the value of the derivatives at the point).

   - 2.5 pts The polynomial has the wrong degree or misses the some terms.
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9 Problem 5.(b) 5 / 5

✓ - 0 pts Correct

   - 1 pts Claim |-cos u| = cos u without saying which interval u is in.

   - 1 pts Correct K but missing or incomplete justification (e.g. did not check monotonicity of |-cos(x)| or did not

claim |cos(x)| is bounded by 1). Claiming |Sin(x)| is bounded by 1 is not enough.

   - 2 pts Wrong K or Ignored K

   - 2 pts Wrong error bound formula

   - 2 pts Wrong |b-a|^3 (e.g. use |pi/2-0.1|^3 rather than 0.1^3).

   - 5 pts Wrong or blank.
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10 Problem 6 10 / 10

✓ - 0 pts Correct

   - 0.5 pts Minor mistakes (e.g., absolute value bars)

   - 1 pts Incorrect use of $$\Sigma$$

   - 0.5 pts Not properly justifying $$\lim_{n \to +\infty} \frac{\sqrt n}{\sqrt{n+1}} =1$$

   - 2.5 pts Wrong reasoning for $$x=-5$$

   - 2.5 pts Wrong reasoning for $$x=1$$

   - 1 pts Not checking conditions of AST

   - 1 pts Mistake in computing limit in ratio/root test

   - 2.5 pts Ratio/root test cannot work again at endpoints

   - 1 pts Not justifying $$\lim_{n\to+\infty} \sqrt[n]{\sqrt n} = 1$$
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11 Problem 7 10 / 10

✓ - 0 pts Correct

   - 0 pts Click here to replace this description.

   - 10 pts Incorrect
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12 Problem 8.(a) 8 / 8

✓ - 0 pts Correct

   - 2 pts Algebraic simplification error after the trig sub

   - 0.5 pts Minor error (e.g. forgetting a constant or something, incorrect reduction formula)

   - 1.5 pts Lack of explanation for integrating sin^2(theta)

   - 3 pts Significantly incorrect integration

   - 2.5 pts Leaving final answer in terms of theta

   - 3 pts Trig sub implemented incorrectly (no differential computed, etc.)
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13 Problem 8.(b) 8 / 8

✓ - 0 pts Correct

   - 1 pts Forget writing the absolute sign in ln|x| or ln|x+1|

   - 1 pts Forget adding constant C to the indefinite integral

   - 1 pts Computation mistakes.

   - 2 pts More Computation Mistakes

   - 3 pts Wrong Factorization at the first place

   - 4 pts Omit some important steps in factorization or finding A, B, C.

   - 6 pts Find A, B, and C (partial fraction parts) incorrectly or without justification.

   - 8 pts Completely Wrong

   - 4 pts Incomplete or did not find the indefinite integral to the end.
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14 Problem 9.(a) 7 / 7

✓ - 0 pts Correct

   - 1 pts Missing C

   - 1 pts Missing $$| \cdot |$$

   - 1 pts Algebra error

   - 2 pts Multiple algebra errors

   - 4 pts Conceptual problem(s) with substitution or integration by parts

   - 7 pts Totally incorrect or not attempted
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15 Problem 9.(b) 7 / 7

✓ - 0 pts Correct

   - 5 pts The solution does not show the computation of $$\lim_{R\to0^+} (-2\sin R \cdot \ln(\sin R) +2\sin R)$$

(or analogous formula with $$\ln(\sin^2 R)$$)

   - 4 pts Did not realise/write that $$\lim_{R\to0^+} \sin R \cdot \ln(\sin R) = 0 \cdot \infty$$ 

(or analogously with $$\ln(\sin^2 R)$$)

   - 3 pts Realised that $$\lim_{R\to0^+} \sin R \cdot \ln(\sin R) = 0 \cdot \infty$$ but did not write that it is an

indeterminate form

   - 1 pts Forgot $$\cos x$$ in the derivative of $$\frac1{\sin x}$$

   - 3 pts Error in part (a) makes problem solvable without L'Hopital's rule

   - 1 pts Algebra error

   - 7 pts Blank or completely incorrect (e.g., limit at wrong endpoint, does not use the definition of improper

integral)
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