19F-MATH33A-3 Midterm |
B

TOTAL POINTS

45/ 50

QUESTION 1
112/15
v - 1 pts (b) didn't check -3-2k not=0
v - 2 pts (b) wrong value for k when inconsistent

QUESTION 2
2 15/15
v + 1 pts (a) Said "yes" or "linear"
v + 2 pts (a) Correct matrix
v + 4 pts (b) Sensible work to compute inverse
v + 3 pts (b) Correct inverse
v + 3 pts (c) Set up some sensible method (row
reduction or multiplying by inverse)
v + 2 pts (c) Correct solution vector (give points if
based on incorrect inverse, will deduct 1 below)

- 1 pts Used incorrect inverse to find (c)

QUESTION 3
3 8/10
v - 2 pts Matrix for T missing

QUESTION 4
4 10/10

v - 0 pts correct answer
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pages.
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Summary of 2D Geometrical Linear Transformations

~ e Scaling: kil = {g 2}

e Projection: P = [a

b
line L: {ul} )

Uz

b ) ) .
. where a = 1%, b = ujuy and ¢ = u2 = 1 — u? (Unit vector of

e Reflection: {Z ba} , where a = 2u? — 1 and b = 2ujuy (Unit vector of line L: {Zl} ).
_ , 2

Rotation combined with a scaling : [Z _ab} (Note: scaling factor r = v/a? 4 b?, rotation
angle § = tan~1(b/a)).

; 11k i 119
Horizontal shear: {O 1:|,V61L10&l shear [k 1}







1. (15 pts) Consider the linear system

3r1 + kxg =6
-3

I€Z1+CC2 =

(a) (3 pts)Write the systems in matrix form and write down the corre-

sponding augmented matrix.

/ /) ’

(b) (6 pts)Determine the values of k& such that the above linear system

is consistent.
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please find all the solutions.
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" (c) (6 ptS)If k = 3, is the hneal system con81stent‘7 If it is conSlstent







2. (15 pts)Define the transformation T: R® — R?® so that

T1 T1 — 212 + Z3 :
1+ To + 23 P o

21 + 3z + 4xg

To| >

T3

(a) (3 pts)Is this transormation linear? If so find its matrix A. . Lo U
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If there is any, find a vector ¥ Such that T(v) =
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3. (10 pts) Let T:R? — R3 be a linear transformation for which

2 —4
T(E) = |-1| and T(é&) = 2
1

Write down an expression for the matrix of the linear transformation
from R? to R?® described as follows: first rotate all vectors in the plane
by 30° counterclockwise, then project onto the line spanned by { 3},

—4
then make the resulting vector 3 times longer, and finally apply 7. (You

do not need to actually multiply the matrices.)
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} . What is ker(T‘)?

&1y — 3z
2% 4+ 3y — bz

|

4. (10 pts) Suppose T (
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