1. (5+5=10 pts) Consider the following 4 x 4 matrix
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/ _ (a) What is rank(A)?
/. (b) Is A invertible? Why? If yes, please compute A~L.
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[ A\ 2. (10 pts) Let T be a linear transformation from R? to R2, which is
\" defined as »

T(T) = refy, (ref1, (7).

Here 7 is any vector in R2, ref L, is the reflection about the line y = 2z,
ref, is the reflection about the y-axis. If @ = (1,1), please compute

(7).
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3. (10 pts) Let @ be a vector in R2. It is first reflected on the z-axis then
rotated counterclockwise by /4. It turns out that it is transformed
to be the vector (1,—1). What is the original 2?7
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L 3 4. (10 pts) Let matrix A be
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Find vectors that span the kernel of

| 2 .
[z q }2 ; ! O]
11 -7

[I’LJH,'O
0 oyo o

Iy Jy ' @
oo 100

Il 2 Oy Ny
oI 27
YZZJ
;-0
Yy~ E
-1s-Ut .
S % W] -y
t 5 | ¢

) Ve (4): { X.Z



5. (10 pts) Is the vector w = (4, 8, 12) in the span of vectors v; = (1,5,9),
vy = (2,6,10) and v3 = (3,7,11)? In other words, do there exist
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numbers a, b, ¢ such that w = avy + bvs + cv3?
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6. (bonus 10 pts) There is a bank account with a balance of z dollars ( Y

e today (z > 0). From today, y dollars are deposited into the account T

‘ everyday unless the balance is zero. Also a fixed amount of money
is withdrawn from the account everyday. If z dollars are withdrawn
everyday, then the account will have zero balance after 6 days. If 0.8z
dollars are withdrawn everyday, then the account will sustain exactly
9 days. If 0.6z dollars are withdrawn everyday, after how many days
the account will be drained?
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