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Your family name:

Your first name:

Your signature:

Your student number:

INSTRUCTIONS:

L Fill out the above information BEFORE starting.

1. Show all your work, use the back of the previous page for rough work and clearly insert
your solution in the space provided space.

[11. Calculators are not allowed, and no other material.

IV. There are 2 questions and 3 pages to this exam.

V. Time allowed is 50 minutes.
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Question 1 (4 points) Consider the following linear transformation T : P, — Py given
by
T(a+bz+cx®) =a+{a~bz+(a—b—c)z’

[2] a) With Justlﬁcation find ker(T). —_— B
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Answer: ker(T) = (3 C)’\)

2] b) With justification, find im(T), and argue whether Tis-an-isomorphism:
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Answer: im(T") =
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Question 2 {6 points)  Consider the following linear transformation 7' : Py — R? given

by

T(1)=[H, T(a:—1):=[_11], and T'(z? — z) = [”

Since B = {l,z — 1,2 — z} is a basis of Py, the above does uniquely define a linear trans-

formation.
[2] a) Compute T°(1), T(z) and T'(z?).
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[2] ¢) With justification, find Aer(T) and dim(ker(T)). . A=
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Answer: ker(T gy@ ni%‘—:‘&x" ‘dem(ice'r(T)) =__L_
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Your student number:

INSTRUCTIONS:

I. Fill out the above information BEFORE starting.

I1. Show all your work, use the back of the previous page for rough work and clearly insert
your solution in the space provided space.

TI1. Calculators are not allowed, and no other material.

IV. There are 2 questions and 3 pages to this exam.

V. Time allowed is 50 minutes.
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Question 1 (4 points) Consider the following linear transformation T : P, — R? given
by

T(G,-i—b:c—l—cwz) = [Zii} _
[2] a) With justification, find a basis for ker(T) and dim(ker(T)).
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Answer: Basis Dimension

[2] b) With Justlﬁcatlon find a basis for zm(A) and dim{im(T)).
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Question 2 (6 points)  Consider the following linear transformation T : P, — R? given

by
o=

[1] a) Compute 7'(1) and T'(z).

G
Answer: T(1} = —\____ and T(z) = __,___\__.*__,__

[2] b) With justification, show that 7" an isomorphism.
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[1] ¢) Since T is an isomorphism, there must be a linear transformation S : R?* — P such

that ST = 1p, and TS = 1gz. Find S([ X }) and S([ : }).
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Answer S([ } ]) -
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[2] ¢) With justification, find 5 ([ ]) for any a,b € R.



