Test 2 (Answer Key)
(Math 140)
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1. Find the angle between the vectors # = El E and v = % |

E Are these two

vectors parallel? Explain.

i
We know that €0s& = u_—_
2]

We have |ﬁ|:\/§, \7|=\/§ and u @ =2

So, cos § =—=—= =—1 . This implies that § =180°.
V242 P

Hence, the vectors are parallel.
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2. Show that the vectors ¢ = E; Eand V= E} Eare linearly independent.

For u and v to be linearly independent, au +bv =0 iff a=b=0.

1 3 [(tFa-3b=0_ Ja=-3b
a b =00 O ad

2 1 N2a+b=0 %a+b:0
Show b is 0
2(=3h)+h =00 -5p=00 =0

Show ais 0
a=-3b0 a=0

So u and Vv are linearly independent.

3. Show that M,,,(R) is spanned by the following vectors:
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E is a linear combination of El ,Ez,E3,E4.

E= afE, +bE, +cE, +dE, . Hence, El,Ez,E3,E4 span
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6. Show the following map is a linear map:
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Hence, T is linear.

7. ldentify the type of the linear map the following represent:
3 -1 1 -1
3 10 O-1 3C 11 E
2 2 r 2 2
(a) Scale
(b) Reflect

(c) Rotation
(d) Projection

8. Find the matrix that changes the basis V, = g%vz = %E into u#, = E%ﬁz = %)E

- 2@ % (—1)%)%: 2, + (-1,
F -

2 1
So, the required matrix is 4 = % E
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