M33A Midterm 1: Version B

October 23, 2017
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DO NOT OPEN THIS EXAM UNTIL TOLD TO DO SO.

Question | Points | Score
1 15 15
2 10 (o
3 20 |19
4 10 F
5 15 IS
6 15 s
7 15 (15
Total: | 100 | 2




IF YOU CAN READ THIS AND YOU HAVE NOT BEEN TOLD TO START, YOU'RE
IN TROUBLE
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1. (15 points) Are the vectors [2 {0 li{l linearly independent?
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2. Are the following matrices are in reduced row echelon form? If not, find the reduced row
echelon form.
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(a) (5 points) Deﬁne the rank of a linear tra.nsformatlon T:R™ =+ R™. l
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(b) (5 points) Deﬁne the nulllty of a linear tra.nsformatlon T:R*— ]Rm
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(d) (b points) Sﬁose A, B € Mpxn(R) and that im(AB) = R". What is the nullity
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4. (10 pomts) How many solutions does the following system of linear quatlons have?
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int: Write down the matriz associated to this system of equatwns
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5. Are the following statements true or false? No justification is needed.

(5 points) If a system of m linear equations in n unknowns is consistent, m > n.

(b) (5 points) If A is a 3 x 5 matrizand B is a .5 x 3 matrix, then AB = BA.
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O (c) (5 points) Any surjective linear trafisformation R” — R7 is invertible.
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6. (15 points) Is the matrix [0 1 0] invertible? If it is, find its inverse. If not, find a
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basis for its kernel.
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7. (15 points) Recall that the dot product of two vectors ¥, W € R™ is given by the formula
710 = vwy + ... + VnWn.

Two vectors ¥, are orthogonal if ¥- @ = 0. Find a basis for the subspace V' of ®
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consisting of all vectors orthogonal to both w; = (1) and Wy = g . Hint: Write the
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conditions U - W; = 0 as a system of linear equations, then solve this system
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SCRATgH WORK
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