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MATH461 Midterm 2
April 2.
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Put away everything except a pen/pencil, eraser.
This exam contains 8 problems. 7

Argue each step of your solution.

Use the back of the pages as scrap paper.

Good luck!



Problem 1 (14 points). Indicate whether the following statements are true of false: _
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(i) The first octant is a subspace of R3. : . : A QA
. . . fall

(i) Ewery plane is a subspace of R®. ' 1 AL

(i) The Oz aris is a subspace of R2. e
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(iv) A linearly independent set in a subspace I is a basis of H.

T
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(v) Given a matriz A, the columns of rrefA without pivots form a basis of NulA.
(vi) If A is a 5 x 4 matriz then NulA contains a non—zero vector.

(vii) After making two row exchanges the determinant of a matriz stoys the same. WET\f (8

Problem 2. You are given the following matriz:
1 -1 —1
A=|-2 3 2
2 -1 —1
(i) (3 points) Compute detA.

(i) (6 points) Compute A~
(ii) (3 points) Verify that A=A = Iy, where I3 is the identity matriz.
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Problem 3. (i) (6 points) You are given the following points in R2:

1 1 -1
- 4] e [a] o[
Compute the area of the tﬁangle ABCh. -
{1t) (6 points) You are given the following points in R®:
1 1 -1
A=| -1 |,B=|2],0=] 1.
1 1 0

Compute the volume of the parallelopiped determined by these 3 points and the origin.
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Problem 4. Let H = span{v1,vs, vs, vs,vs}, where

[ [l

(i} (8 points) Pind a basis of H.

(i) (4 points) Is it true that H = R®? Argue your answer!

) 2 'L 8] ) /[,’ ' @,1 =5 ,g 504 4 ‘f:fé 321::{2;2 91
k) f & { ” Sl > jz4 0o a4 f W*“;P" .
o ey RIS T U B
p O 4 L 5 !} g:;@ featlty j @ © A { C
iy 5 A 2 - b i R f,z § o ey “4 -4
% 1 P L o \: L ) 5 b} ) ")
\» |
7Y § |
TR
- y o H
/o 9 2,
”'\*") b { T PP OwE A Qoo (n W& Q/UW&Q
' A @ V |




Problem 5. We define F': P — 3 by the general formula
Flag + ayt + apt® + agt® + .. 4 apt?) = ap + art’ + ast®.
For ezample: F1 4+ — 2 +tH =1 4.
(i) (7 points) Show that F is a linear transformation.

(i) (5 points) What polynomials ave contained in the kernel of F'? Argue your answer!
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Problem 6. (i) (7 points) H is the collection of vectors that are given by the following ezperssion
a+b4c
—2a+b

20 —c¢

1

where a,b,c are real numnbers. Why is H a subspace of R®? Find a basis of H!

. . 1
(i) (7 points} K is the collection of vectors | T | , such that ©1 — zp 423 = 0 and 235433 = 0.
T3 ‘

Why is K a subspace of R3¢ Find a basis of K!
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Problem 7. You are given the following matriz:

1 -2 1
A= |2 -2 4
g 1 1
(1) (6 points) Find o basis of NulA.
1
(4i) (6 points) Is the vector v= |—1| contained in ColA? Argue your answer!
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Problem 8. (12 points) For this problem you are dealing with Py, the vectorspace of polynomials
of degree at most 2. Let p1,ps, pa be the following polynomials

pre=1+42+1% pp=1-1t, ps=1+1.
Is B = {p1,p2,p3} a basis of Py ? Argue your answer
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