20W-MATH33A-1 Final Exam

NEIL VAISHAMPAYAN

TOTAL POINTS

97 /100

QUESTION 1

1Problem 110/10
v - 0 pts Correct
- 8 pts Some work

- 3 pts One Correct Vector

QUESTION 2

2 Probelm 2 10/10
v - 0 pts Correct
- 5 pts Half Right
- 1 pts Sign Error
- 10 pts Incorrect
- 8 pts What is the basis?

QUESTION 3

3 Problem 3 10/10
v - 0 pts Correct
- 1 pts 1 numerical error
- 2 pts 1 gram-schmidt error
- 10 pts no progress/incorrect method
- 8 pts gram schmidt in wrong order
- 2 pts final answer is illegible but working is correct
- 4 pts major numerical and gram schmidt errors
- 3 pts method to compute R incorrect

- 3 pts Q not an orthogonal matrix

QUESTION 4

4 Problem 4 10/10
v - 0 pts Correct
- 5 pts half correct method
- 8 pts incorrect method
-1 pts wrong sign
- 2 pts forgot to normalise
- 1 pts numerical error

- 10 pts no submission

QUESTION 5
5 Problem 510/10

v - 0 pts Correct

- 1 pts Computational error

- 7 pts Used dot product formula for coordinates in
non-orthogonal basis

- 7 pts Used A instead of Q.

- 0 pts Incomplete (variable adjustment)

- 2 pts Several computational errors

- 2 pts Sanity check failure (variable adjustment)

- 10 pts No credit.

QUESTION 6
6 Problem 6 10/10

v - 0 pts Correct
- 1 pts Computational error
- 1 pts Sanity check failure (variable adjustment)
- 1 pts Unclear (variable adjustment)
- 10 pts No credit

- 5 pts Fit the wrong family of curves

QUESTION 7
7 Problem 7 18/ 20

- 0 pts everything is correct

- 20 pts everything is incorrect
v - 2 pts You did not find an explicit form of A*n.

-1 pts The formula for A*n is incorrect.
v - 0 pts the formula for q(p_1,p_2) is incorrect.

- 1 pts eigenvectors correspond to wrong
eigenvalues

- 2 pts You do not use eigenvalues of A to find the
Min and Max of g(x,y).

- 2 pts You did not explain why switching to the
principal axes coordinates preserves the unit circle.

- 4 pts The explanation you provide for finding Max

and Min of g(x,y) is incorrect.



- 2 pts You did not find the correct Max and Min of
ax.y).

- 2 pts You do not see the difference between a
Max (Min) and the points where it is achieved.

- 4 pts Did not demonstrate understanding of
quadratic forms.

- 1 pts the first eigenvector is incorrect

QUESTION 8

8 Problem 8 10/10
v - 0 pts Correct
- 10 pts Did not find the determinant.
- 3 pts The Sarrus rule is not applicable.
- 4 pts Computation incomplete, conclusion

incorrect.

QUESTION 9

9 Problem 9 9/10
- 0 pts Correct
- 1 pts The squared length of the second vector is
14, not 15
v -1 pts 150.8 rounds to 151
- 3 pts Wrong answer.
- 10 pts Problem not attempted.

- 3 pts Did not find the answer in the required form.
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10 pts

Problem 1

Find a basis of the kernel of
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1Problem 110/10
v - 0 pts Correct
- 8 pts Some work

- 3 pts One Correct Vector

Page 5



Problem 2 10 pts

For the matrix A from problem 1, find a basis of the orthogonal
complement of the image of A.

(Im A)J-t kU(At)

¢ 2 -l‘ : 0
A- [ m,'.;\:A
0-3 2
Tha, Ker (A¥)= ker (a)

ey, (Im AY = ker (M)

(= spn (1] [31)

Tl\us, e buy:s i3 [‘}] [
0 4

1 X \
1 (6]
Answer: [0 ; L]




2 Probelm 2 10/10
v - 0 pts Correct
- 5 pts Half Right
- 1 pts Sign Error
- 10 pts Incorrect
- 8 pts What is the basis?
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Problem 3

Find the QR decomposition of the matr13{
Ty b
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3 Problem 3 10/10
v - 0 pts Correct
- 1 pts 1 numerical error
- 2 pts 1 gram-schmidt error
- 10 pts no progress/incorrect method
- 8 pts gram schmidt in wrong order
- 2 pts final answer is illegible but working is correct
- 4 pts major numerical and gram schmidt errors
- 3 pts method to compute R incorrect

- 3 pts Q not an orthogonal matrix
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Problem 4 10 pts

Find the distance from the point P = (0,0

,—1) to the plane spent by
1 0
the vectors U = and o= | 1 |.
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4 Problem 4 10/10
v - 0 pts Correct
- 5 pts half correct method
- 8 pts incorrect method
- 1 pts wrong sign
- 2 pts forgot to normalise
-1 pts numerical error

- 10 pts no submission
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Problem 5 10 pts

1
Find the orthogonal projection of the vector b= (2) on the plane 7
4
0 0 1
. 1 ol L1 = = % % 1
spanned by the vectors 7; = 9| jol = a3 | and U3 = 1
2| 5 1

This Sk%l:d\ @nhz So\»a’ '\X le'axl:'sq’kms F’DHW‘ ot
Ve (R fc,pmul: (™ e bz Aat )

307 15325 [ rus
Vs as a4 g L ‘;_}K%]
.‘ ?:S q L\\ \ !’1 \ Y L

i VoL 155\
Solve [A&A\ F\b%)
ToF 153 35118 ¢ 359 Y4 Tk My L %3 v Ve Yy, L
152 35 G (26 ] ) -[153359 |20 | - |is3an a |26 l-lm’-_ 0 - ¥l Fns v, |7
285 9 4|1 107 15325 | lig 07195535 [T |-7031 | ) 100875 | 1
M Gig Y | e (1 g Mg | ) Tt s ks | )k Contued
Ao 1 WelPhea| =jo 1 B () lo v R NR|EE on Bk oF
o A fi [ g oW Bzl o1 B
0 ‘% % [/ ,(_22,, |2~5/m‘Lj| " . e PO\%P/
P E le\“\ o
Answer: m&.ﬁ = [Mtna
| 21149




o O LUIr
Lo

a4
\2%

| |

1/

135

a4

?,3 53 *ISS
W e

9.3 353*‘35

P ——

ICRRTTRC
ste S.53 135

.-ﬁ*—-

mq e\

120
L

uig
a9

VY
135
L \ay \




5 Problem 5 10/10
v - 0 pts Correct
- 1 pts Computational error
- 7 pts Used dot product formula for coordinates in non-orthogonal basis
- 7 pts Used A instead of Q.
- 0 pts Incomplete (variable adjustment)
- 2 pts Several computational errors
- 2 pts Sanity check failure (variable adjustment)
- 10 pts No credit.
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Problem 6 10 pts

Find a quadratic parabola y = az® + bz + ¢ that best fits the points
P1 = (0, 1), P2 = (1,0), P3 = (3, 2), and P4 = (5,4)
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6 Problem 6 10/10
v - 0 pts Correct
- 1 pts Computational error
- 1 pts Sanity check failure (variable adjustment)
- 1 pts Unclear (variable adjustment)
- 10 pts No credit

- 5 pts Fit the wrong family of curves
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Problem 7

2 2
a-[3 ]
e Find eigenvalues of A. (M) dct (A-ATY V=0 4 pts

zé)\ .'i-d\\; (-N(-1 -4 = & 8- T el

1620 = (A-2)(12)=0

—
Answer: \; = 1“2. Do =
e Find the corresponding eigenvectors of A. 5 pts
(onpobing € > ke (A2 1D | Conputiny €, > kes (A-H50)

2 2 Y] x-24=0
Y\ q"[ﬁ o] 71240 [" ] s o]" i
2 \
Z
- 1 oy
“\A:, Vt: [1} Tll)vz Y\‘]

q
Answer: |v] = -1

The problem continues to the next page.
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e Find an explicit formula for A™. 5 pts

K=A-h-n - S\Efﬁbf_..zbjl-. SIS Sdig (A0, A7)

N ke

n -\Ns

S- '7_7; (o o Sen [-‘1 : ]n_ ‘05 2 \Ls { l [ ?\%’;a
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Answer{ A" = L—- 5 S -

The problem continues to the next page.
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Let q(z,y) = [z,y] A {5] and let S = {(z,y) : 2> + y*> < 1} be the

unit circle in R? centered at the origin. Find

Vy Y

e the global maximum of ¢(z,y) over S 3 pts
\ L 2
S: [ll Q.] \/1~\I1:0' 30 ko tedke O 0(&“0"\&' Q;&C-\ b"‘ﬁ’, we nu'J ,’D Worsalize the n_{(,_s: U:{fa J’s‘l
- | N 1 L
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1y

Maox of -2p "5% =% whea q’;ﬂ, p=0

Answer: Max q(z,y)|s = 3

e the global minimum of ¢(z,y) over S

05«‘*\3 le ao\u!/ahc ﬁm« fend = e 'as{ VWL’

3 pts
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Y ‘
Answer: Min ¢(z,y)|s = =1




7 Problem 7 18 /20

- 0 pts everything is correct
- 20 pts everything is incorrect

v - 2 pts You did not find an explicit form of A*n.
- 1 pts The formula for A*n is incorrect.

v - 0 pts the formula for q(p_1,p_2) is incorrect.
- 1 pts eigenvectors correspond to wrong eigenvalues
- 2 pts You do not use eigenvalues of A to find the Min and Max of g(x,y).
- 2 pts You did not explain why switching to the principal axes coordinates preserves the unit circle.
- 4 pts The explanation you provide for finding Max and Min of g(x,y) is incorrect.
- 2 pts You did not find the correct Max and Min of g(x,y).
- 2 pts You do not see the difference between a Max (Min) and the points where it is achieved.
- 4 pts Did not demonstrate understanding of quadratic forms.

- 1 pts the first eigenvector is incorrect
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Problem 8 10 pts

2 -1 1 0
-1 1 1 -1 : .
Let A = 1 1 5 3 be the matrix from problem 1. Find
0 -1 -3 2
det(A).
Chek vt C\Q\,_\S-&o's(u\ Yow ﬂ)w";()"\
2 -1 10 \n ] 1 53 1 1 %5 \\5«}1'11
-\\'"l)w L R S AP Y R LA
R Ve PR P e e
- - 2 " O
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- A |V O 2| Fowhe, 4 40 01\-2 03
2 o1z - »-21000\*2000 N
o000 o 0 000
000 0| Ol epasin epaL iR e
:2(0+0+:00=0
\/JQ () CO(IM'”‘\ i
6 ontifm 1> Tesul Contepuclly - Reall Ehek k(M) = i( Na, .o o™ Prstoy

o wffe Hangar b, e onky petberm Bick doey iok inhde. on ok Hhe 2om i e oo
bvi mo]e s the Tha or a.aaml \l\»s a debermnant o on Wper {/.%\L,, seHX | T-a Howewr, tn

0]

Answer: det(A) =

11




8 Problem 8 10/10
v - 0 pts Correct
- 10 pts Did not find the determinant.
- 3 pts The Sarrus rule is not applicable.

- 4 pts Computation incomplete, conclusion incorrect.
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Problem 9 10 pts

Find the angle between the vectors

and vy =

= O N

in degrees. Round to the nearest degree.

2 -2- 6 _—__8_
CQS@/ ll\/ I |l\/,,|| I_ et J6

@: A (5 (’ﬁ%\% 150.8

Answer: the angle between the vectors 7, and ¥ ~ \50
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9 Problem 9 9/10
- 0 pts Correct
- 1 pts The squared length of the second vector is 14, not 15
v -1 pts 150.8 rounds to 151
- 3 pts Wrong answer.
- 10 pts Problem not attempted.

- 3 pts Did not find the answer in the required form.
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