Math 152 Test #1 version B

Part A - Short Answer Questions, 1 mark each
For Questions A1-A3 below, let

a = [1,1,5]
b = [2,-21]

The answers for questions A1-A2 should be in the form [z,y, 2] with z, y,
and z determined.

Al: Compute ax b
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A3: Determine the value of cosf, where 0 is the angle between a and b.
Note: do not try to determine the value of 6.
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A4: Give two vectors of length 10 that are parallel to [3,1,5].

W (3.,8)l]= Jﬁ‘:uzg = EE & \iEi:g‘ ( %,\,S)c

Ab5: Consider the following lines of MATLAB code:
A = zeros(3,2);

for i=1:2 i O
A(i,i) = 1 f

end O Q

What is the result in A? O 0
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A6: Consider a linear system of eight equations in six unknowns. Circle
below all possible forms of the solution set to the system.

@ The system might have no solutions
@ The system might have exactly one solution
(c) The system might have exactly two solutions

@ The system might have an infinite number of solutions
The set of solutions might be three dimensional

AT: Determine whether the lines L; and L, below intersect. If they do, find
the point of intersection. If they do not, justify your answer.

L : x=1[3,0,2] +s[-1,1,2]
Ly : x=10,0,7]+¢[1,2,—1
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A8: Find the distance from the origin to the plane 3z —y — 4z = —2.
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A9: Below is an augmented matrix representing a system of linear equations.
Describe all solutions to the system of equations in parametric form.

10043 -1 3
01022 0 2
00010 O -1

Y=t ; Xg-:SJ Ya ==L, Xs:us\}(ﬁa -2.8
Y= 3 - 33+

K= {1 38+t w-23, u, 1,5, %}

A10: Below is a picture of a rectangular box in R3. The farthest corner from

the origin is (p1,p2,ps). Write (0,0, p3) as a linear combination of the
named vectors in the picture.
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B1 (Solution)

Consider the linear system below for the unknowns x,y, and z. It is known that the system has a unique solution.

20 —2y+ 62 =4
—2x+3y—z=>5
6r —5y+3z=1

(a) (1 mark) write the system in augmented matrix.

(b) (3 mark) Do row operations (Gaussian elimination) on the augmented matrix
to change it to echelon form.

2 -2 6 4 1 -1 3 2 1 -1 3 2 1 -1 3 2
-2 3 -1 50=1-2 3 -1 50=10 1 ) 9 =10 1 ) 9
6 -5 3 1 6 -5 3 1 0 1 -15 —11 0 0 -20 —20
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(c¢) (1 mark) Find the solution to the problem from the form above.

From row 3, z = 1.
From row 2, y + 52z = 9 and this gives y = 4.
From row 1, x —y 4+ 32z =2, x = 3.

Therefore, the solution to the system is



B2: For each of the systems described below as augmented matrices that
have been put into reduced row echelon form, determine whether the
systems have

e 1o solutions
e a single solution (in this case, find the solution)
e an infinite number of solutions (in this case, find a parametric

description of all solutions).

Each part is worth 1 mark.

1 0] 5
@ [o5]5]
100 5
M) |01 0| -2
00 1| 7
15 0] 1
(C){001‘2}
13 0] 3
(d [0 0 1]2
0000
1500 1
() [0 01 0] 2
000 1] 10

(a) no solutions

(b) a single solution:
(5,—2,7)

(c) an infinite number of solutions:
(1 —5t,t,2), or (¢, (1 —1)/5,2), or equivalent, t € R

(d) an infinite number of solutions:
(3 —3t,t,2), or (t,(3—1)/3,2), or equivalent, t € R

(e) an infinite number of solutions:
(1 —5t,t,—2,10), (¢, (1 —t)/5,—2,10), or equivalent, t € R



B3: Given the vectors

1 1 0 6
a=|2|,b=] -1],c= 2 |, and v=| 2
3 0 -1 10

(a) [1 mark] Show that a, b, c are linearly independent.

(b) [2] Find all possible combinations of scalars {x;, 2, x3} such that
ria+ x2b + 3¢ = V.

(c) [2] Let Sy be the plane that contains vectors a and b and the origin;
and Sy be the plane that contains vectors ¢ and v and the origin.
Find the parametric equation of the line of intersection between

S1 and Ss.
(a)
1 1 0
det(abec) =2 —1 2 —'_1 2‘ ‘2 2‘—1—(—8):9750,
0 -1 3 —1
3 0 -1
therefore a, b, c are linearly independent.
(b)
1 1 016 1 1 0 6 1 1 0 6
2 -1 2|2 |—-]10 -3 2 |-10|—=|0 =3 2 |-10
3 0 —-1/10 0 -3 —-1| -8 0 0 —-3| 2
28 26 2
(71, T, 73) = (37 9 —5)

(c)
span {a, b} Nspan {c,v} = span{a, b} Nspan {c,x;a + x2b}
= span {a, b} Nspan{z1a + z2b}
= span {rja + x2b}

26

2
= span {58(1,2,3)T + 3 (1, —1,0)T}

10 28
= 6,—, )",
span { (6,55}

2



So the parametric equation is

r=9t, y=>5t =z=14t, teR.
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