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1. State whether the following statements are true or false:
9  _

-5 3
of linear equation:

(a) The matrix } is the inverted coefficient matrix of the following system

r+y=4
dr+2y="T7.
(a) True
2 6 1
(b) The determinant of the matrix | 3 —6 9 | is 165.
0 1 5
(b) False

(c) Ifu=(7,1,5) and v = (5,4, —1) then the distance between u and v is v/29.

(c) False
(d) Any plane passing through origin is a subspace in R3.

(d) True

(e) If W is a proper subspace of a finite dimensional vector space V', then dim(V) <
dim(W).

(e) False
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2. Mark Tick (v') one of the alternatives from the following questions as your answer.

3 4 0
(a) For the matrix | —1 2 7 |, Myg is
-2 -4 4
A0
B. -20
C. 4
D. 4
(b) The vector (1,2,0,—1) is orthogonal to the vector
A, (-1,3,1,4)
B. (-2,1,0,4)
C. (-2,3,1,4)
D. (-1,3-1,2)

(c) Which of the following set of vectors in R? is a basis?
A {(1,2,1),(2,4,2),(3,4,-9)}
B. {(1,2,1),(2,9,0),(3,3,4)}
C. {(1,2,3),(0,0,0),(3,2,1)}
D. {(3,2,—4),(24,16,—-32)}

(d) If 6 is the angle between u = (1, —3,4) and v = (3,4,7), then cosf =
A 19

2674
19

V2674
19

V261/64
19

V261/84

B.
C.

D.

(e) If Ais a4 x 6 matrix with rank 3, then nullity of A is
A.

O aw
W = N =

Page 3 of 6 Please go on to the next page...



Math 251 _ ﬁ; CSTS
- m .M”

Attempt all questions.

. Determine whether the following system has no solution, exactly one solution, or in-
finitely many solutions.

2[E1 + 2[E2 =2
r1+ a9 =4
Solution: No solution.
1 2 3
. Find the determinant of the matrix A = | —4 5 6 | by cofactor expansion along
7 -8 9

the first column of A.

Solution: The cofactor expansion along the first column of A is given by

|Al = a11C11 + ag1Ca1 + a31Csy
= 1(93) + (—4)(—42) + 7(-3)
= 240.
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5. Find the cross product u x v of the vectors u = (3,1,6), v = (—2,5,7).

i
Solution: u xv=| 3 = —231 — 335 + 17k.

—2

(G2 B AN
~N o

. Show that the set S = {i = (1,0,0),j = (0,1,0),k = (0,0,1)} spans R?,

Solution: S spans R3:

Take any element (z,y, z) € R3.

This can be written as

(z,y,2) =x(1,0,0) +y(1,0,0) + 2(1,0,0)

i.e. Every element of R? can be written as the linear combination of (1,0, 0), (0,1,0) and
(0,0,1).

Therefore S spans R3.
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7. Find the coordinate vector of w = (3,4) relative to the basis {u; = (1,0), us = (0,2)}

for R2.

Solution: We know that each vector of a vector space can be written as the linear

combination of the elements of basis. Therefore

W = C1U1 + CoUs
(3,4) = c1(1,0) 4 ¢2(0,2)
(3,4) = (¢1,2¢5), which gives

01:3, 62:2

which are the required coordinate vector.
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End of exam.



