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Multiple-Choice Test
Chapter 04.02
Vectors

1. A set of equations
4x, +7X, +11x, =13
17x, +39x, +23x, =31
13x, + 67X, +59x, =37

can also be written as

41 [7] 11] [13
(A) X,| 17 |+ X,| 39 | + X, 23} 31
13| |23] |59] |37]
X, | X, ] [x, ] [13]
(B) 4| x, [+39 x, |+59 xzi_ 31
Xs | | X3 | | X, 137
41  [17] 13] [13]
(C) X,| 7 |+X,|39|+x, 67} 31
11 23 59| |37

13 67 59| |57
(D) X | 17 |+ X,| 39 |+ X5 23
4 7 11

Solution
The correct answer is (C).

The set of equations
4%, +7X, +11x, =13
17x, +39x, +23x, =31
13x, +67X, +59x, =37
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can be rewritten as two matrices being equal to each other as
4X, + 77X, +11x, 13

17x, +39x, + 23, |=| 31
13x, + 67X, +59x%, 37

and then as a linear combination as

4 17 13| |13
X,| 7 |+X,|39 |+ X, 67 |=]|31
11 23 59| |37



2. The magnitude of the vector, V = (5,-3,2) is

(A)4
(B) 10

(C) /38
(D) +/20

Solution
The correct answer is (C).

The magnitude of the vector, ; =(5,-3,2) is
=) + (-3 +(2)°
—./38

N
\Y




3. The rank of the vector

211613

A3l 9|l2

711217
is
(A1
(B)2
(©)3
(D)4
Solution

The correct answer is (B).
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which implies
14 _é/xz +0A, =0

Hence
kA +k,A +k,A, =0
has a non-trivial solution of k, =1,k, = —%,k3 =0. A, A,, A, are hence, linearly dependent. The

rank of vectors hence is not 3, but less than 3.

However,

k,A, +k, A, =0
has only one solution and that is the trivial solution of k, =0,k, =0. So A, and A, are linearly
independent. The rank of the vectors hence is 2.



4. If A=(523)and B =(6,-7,3), then 4A+5Bis
(A) (50,-5,6)
(B) (50,—27,27)
(C) (11,-5,6)
(D) (20,812)

Solution
The correct answer is (B).

A=(523)

B = (6,—7,3)

4A+5B = 4(5,2,3) + 5(6,~7,3)
= (20,812) + (30,-35,15)
= (50,-27,27)



5. The dot product of two vectors K and §
A=3i+5j+7k

B =11 +13j +17k
most nearly is

(A) 14.80

(B) 33.00

(C) 56.00

(D) 217.0

Solution
The correct answer is (D).

The dot product of two vectors
u=(u,u,,u,)
and
Gz(vx,vy,vz)
u-v= uv, +u\Vv, +Uu,V,
=3x11+5%x13+7x17
=217



6. The angle in degrees between two vectors uandv
u=3i+ 5j+7k
v=11i +13j +17k
most nearly is
(A) 8.124
(B) 11.47

(C) 78.52
(D) 81.88

Solution
The correct answer is (A).

The dot product of two vectors G:(ux,uy,uz) and \7:(v V,,V )is

x1 Yy ¥z
u-v= UV, +U,v, +U,V,
=3x11+5%x13+7x17
=217
The dot product is also defined as

u.v = |uv|cos &

2 2 2
U=.Juf+u’+u;
=32 +52 + 72

=9.110

V= Vi VSV
=112 +13% +172

=24.06

where

and

then
u-v= lu|v|cos &
=9.110x 24.06 cos &
=219.2cos @

Hence
219.2cos @ =217

0 =8.124°



