MATH 31AH, LINEAR ALGEBRA, ExAM 1
Friday, October 23rd, 2015, 1-1:50pm, CSB 001

e Your Name: SOL_U‘" (o} N S.

e ID Number:

e Section (circle): AQ1 (2:00 PM) A02 (3:00 PM)
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Problem 1. Let z = (Pl) and y = (
0

(a) Find z +y and 2z.

1).

(b) Compute their lengths ||z]| and ||y||, and the dot product z e y.
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{(¢) Calculate the orthogonal projection of z onto the line spanned by y.

0 2.
() x+7=-=(0(> e TR = .f’z,),

\ o
G Ixll=yz, Iyl=Je xey=_3

- V2.
e $iei (K) = xe7y =.~-:-§~—‘ l =
¢ an.?’ G <%‘ —j ~
—Y2.




Problem 2. Let T': R® — R? be the linear transformation given by
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(a) Find the three vectors T'(ey), T(e3), and T'(es).
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(b) Evaluate T(( 7 ) ).
-1

(¢) Is T injective? Is T surjective?
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Problem 3. Let A = (2 ;) where x can be any real number.

(a) Write down its transpose A7,
(b) For which values of z does the equality AT A = AAT hold?
(

¢) For which values of z is A4 invertible? For such z, write down A~!.
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Problem 4. Introduce two matrices A = <_11 ; ?) and B = (O 3 )
2 1

(a) Calculate the two matrix products AB and BA.
(b) Find the matrix ATAB(AB)~'BT.
) Verify that {x € R®: Az = 0} is a line through the origin in R3.
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Problem 5. Which of the following subsets of R* are subspaces? Explain.
/() = {w € R af| = 0},
(b) V.
(¢) Vs ={z e R*: zy25 > 0}.
(d) V.
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/() ={z € R*: 3 = x5 and 25 = —z4}.
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