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1
L. [1pt] Let f : R* — R? be the projection onto span ({ [1} }) Is f a
bijection? Provide your reasons.

Ns, )( S not sujective 4, [” IS wot ™ the raaqe

L

2. [1pt] Let f : R* — R* be the counterclockwise rotation by 60°. Is f a T}’
bijection? Provide your reasons. /\;9
¥

s For a5 7;%[22 . chose X ac he vector
Obtuci nesl —mey 73 }?7 clockwise rolation o{vd% §0°,
'Hl/“‘ _9\)’ s +the un/(;( v Veofor  with ‘IQ)?) :g A
3. [1pt] Let f : R* — R? be the function defined by

T T+y
M ~ [w + yJ |
Find range(f). ‘
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4. [1pt] Let Py be the vector space of polynomials of degree at most d. Let
[+ P — Ps be the function defined by p — x - p — p/, where ' is the
derivative of the polylnomial p. Is f a linear function? Provide your

reasons. Note +lm+ (ﬁrg )' - 'ﬁ ;— j an [»( (k ﬁ L) / N f/;
jié ‘ 7L0t’ mé} —Cm,(ﬁov\;/{ 3, el Valye ¥

< TR = gy - (rop) = for +R) <R
Py =Ty - ) = vrp oy <y TP,

5. [1pt] Let f : R — R be the function defined by & ~» 23. Is f a linear
function? Provide your reasons.

Ne Fov fxaﬂf'@ , JFDX) = Px*# 2 "FCX)
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6. Let

i [~

Let a = {a;,ay} and 8 = {by, by} be bases of

(a) [Lpt] Find the vector u such that [u]g = [1] .
> ] » g . ¢ R

il v 1o, 2 1[4

-4 .

(b) [1pt] Find [v]a.

Veaat sl Fe o] < 2[0] aBlole
B} irect Calcwlahoe \':—;[ ]*‘5 ' . 7o Wy ™ 3/2/“
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(©) [1pt] Pind [v]5 :
- —7"-’0, t 200 & ¥l 1
Rg oltrect lew{aﬁcf"/ V- i 2|+ ;0 Ly 'g' >|
(d) [2pt] Find the change of basis matrix [id] from a to 8.
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7. Let f:R®> — R3 be a function defined by

z

T9 Z1 — 9T9 — 3x3 — 24 + 95
3| = Ty — 4z

T4 0T — 20x9 — 15x3 — 1314 + 57z
[ T5

(a) [2pt] Find a matrix A such that f(x) = Ax for all x € R5.

- | § L
. * | =% 3 = 4
A -H]- 7%‘@3') o ﬁ(") "o o :

O 4
( & a5 s 42 ¥
(b) [3pt] Find a basis of ker(f).
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8. [bpt] Mathematical essay: Write a few paragraphs to introduce isomor-
phism.

Your score will be based on the following criteria.

e The definition is clear.
e Some sentences are added to explain the definition.
e Examples or pictures are included to help understanding.

e The sentences are complete.
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9. [extra 5pt] Let. 2 3
lextra Spt] Lely 2 3 kB

~{b) B} {0 (D)

be bases of R3. Given that

-1 00
115 = [0 1 0},

0 01

find [f]
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V:{{a b] :a,b,c,dG]R}
c d

be the vector space of all 2 x 2 matrices. Let

10 0 1 0 0 0 0
s=ly o) m=fo o m= [ ] 5=l )

Then 8 = {Ey, By, E3, E4} is a basis of V. Define a function f: V =V

by
X = [1 3] X.

10. [extra 2pt] Let

2 4

Find the matrix representation | f]g of the function f with respect to the
bases 8 and B.
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