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Complete Solutions to Exercises 1.3

1. (a) By applying the parallelogram rule we have the vector a+b given by

v a—\"o

a

»-
!

(b)  Similarly the vector a—b is given by
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2. Thevectors u, v, u+v and u—v in [1? are

u+ v

u-v

(e) The dot product is
() We have
(9) Similarly we have

2) (2
(h) Also v-v=(1j-(J:5.

3. With vectors in (] ® we evaluate the dot product in the same way.

2 5
(@ Wehave u-v=| 3| 1|=(2x5)+(3x1)+(-1x(-2))=15.
-1)\-2
(b) Similarly
2
vius| 1| 3|=(5x2)+(1x3)+(-2x(-1))=15
-2)\-1
(c) We have
u-u=| 3| 3|=22+32+(-1) =14
-1) -1

(d)Also v-v=| 1|| 1|=5+1°+(-2)"=30.
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4. Thevectors u, —u, 2u, 3u and —2u in [1° are

We need to find

w

1
A
-1
where u:( j and v=[ 3}.
1 -1

(@) For A =1 we have
o

|

(b) For 2 =-1 we have

w

(c) For 4 we have

(d) For A= ——; we have
(_1j
W=
1

(e) For 4 :% we have

3
-1

1

2

|

-1 3
+1
3

)

M

J-(lﬂ:(l)u+/1v:u+/’tv

-1+3
1-1

M

3/2
-1/2

|

3/2
-1/2

|

M
+

1
-1+3/2
1-1/2

|

1/2
1/2

|
|

(
iH

-1-3/2
1+1/2

|

-5/2
3/2

f |
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)
(e)ors)

Plotting these in 2 space, [J %, gives

u+(1)v
3
1
u+(§)v
4
u+v
-4 -3 -2 -1 1 2 X

k
6. We need to find Wz(cj-(uj:kwrcv for the following values of k and c:
v

(@) For k=1, c=1 we have

w2

(b) For k:l, c=1 we have
2 2

oA

(c) For k:—l, c:1 we have
2 2

PO

(d) For kzl, c=—1 we have
2 2

=0

Plotting these in [1 > gives



Complete Solutions to Exercises 1.3 5

X X—2
7. We have u+v =0 where u =[ 11} . Substituting these in

gives

U+V=(

y—2

M

X—2
y+11

2x+1

X+3+X—-2 B
y—-2+y+11 B

2x+1=0 which gives x = —%

0
2y+9 0
From this we have

2y +9=0 which gives y = _%

1 0
Substituting u :(OJ and v= (J into Xu+ yv gives

XU+yv=xX . + 0
W=Xo)
(Xxl] (nyj
+
xx0
x+0

ERONE

X
0

X
y

= = = =W

)
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-3 7
9. Wearegiventhatu=| 5 | and v=|-1|.
8 2

(a) The vector addition u+v is given by
-3 7 -3+7 4

u+v=| 5 |[+|-1|=| 5-1 |=| 4
8 2 8+2 10

(b) The scalar multiplication 5u is given by
-3 -3x5 -15
5u=5| 5 |=| 5x5 |=| 25
8 8x5 40
(c) The vector addition and scalar multiplication is given by

-3 7
2u+6v=2 5 |+6| -1
8 2

-3x2 7x6 —6 42 —6+42 36
=| 5x2 |+|-1x6|=|10 |+| -6 |=| 10-6 |=| 4
8x2 2x6 16 12 16+12 28
(d) Similarly we have

-3 7 -3 7x3
u-3v=| 5 |-3|-1|= —| —1x3
8 2 8 2x3
-3 21 -3-21 —24
=/ 5|-|-3|=[5-(-3)|=| 8
8 6 8-6 2
(e) Similarly
-3
-Su—-4v=-5 5 |[-4| - }
8
15-28 -13
=|-25|-| 4 {25+4 =|-21
-40-8 —48
-9 1
10. Wearegivenu=| 2 |, v=| 1 | and W—[Z
4

(@) The vector addition u+v+w is given by

6



-9 -2
U+V+w=

4 3

2 |+ 1 |+]|-2
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1 -9-2+1
2+1-2

4+3+5

-10
1
12

5

(b) The vector addition u—v—w is given by

—9) (-2

(c) Similarly we have
-9

2u+v-w=2| 2 [+ 1

4

(-9x2)-2-1

(2><
(4><
(d) Also we have
-9
-2u+3v+5w=-2| 2 |+3
4
—2><(—9)
—2x2
—2x4

+

11. Substituting the given vectors u=| 0 |,
0
gives

XU+yv+zZW =X

O O X

12. We have

-2

1) (-9-(-2)-1
2-1-(-2)

4-3-5

-8
3
-4

-2

3

2)+1+2
2)+3-5

1

1 [+5]-2

3 5

—-2x3 1x5

1x3 |+] -2x5

3x3 5x5

5 18-6+5

-10 -4+3-10

25 -8+9+25
0 0

v=|1l|and w=|0

0 1
}
0
0
z

17
-11
26

into Xu+ yv+zw

0 0
+y|1]+2z|0
0 1

+

N < X

0
y
0
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1 0 —2 X 0 —21
X{2|+y| 1 |(+z| O |=|2x|+| y [+] O
0 -1 6 0 -y 6z
X+0-2z 5
=|2x+y+0|=| 3
0-y+6z 17
We need to solve the linear equations:
X—22=5
2X+ y=3
-y+6z=17

From the first equation we have x =5+ 2z and substituting this into the second
equation gives:
2(5+2z)+y=3

10+4z+y=3
dz+y=—7
Adding —y+6z=17 and 4z+y=—7 gives
-y+6z=17
y+4z=-7
0+10z =10
Hence z =1 and substituting this into the last given equation, —y+6z =17, gives
-y+6=17

—-y=17-6=11 gives y=-11
Also substituting z =1 into the first given equation we have

X—-2=5
X=7
Hence the solution is x=7, y=-11 and z=1.
-1 3 0 X
. 3 -2 -1 y
13. We are given u = , V= , W= and x= .
2 5 z
0 1 a
(a) Vector addition
-1 3 0 -1+3+0 2
3 -2 -1 3-2-1 0
U+Vv+ws= + - = =
1 2+5+1 8
0 1 0+1+2 3
(b) We have
-1 3 0 -1-3-0 —4
3 -2 -1 3—(-2)—-(-
w3 2] |- || e
2 1 2-5-1 —4
0 1 0-1-2 -3



Complete Solutions to Exercises 1.3 9

(c) We have
-1 3 0
u—av+aw=| > |2 2 lig
2 5 1
0
-1 6 0 -1-6 7
4| | -3 3—-(-4)-3 4
Tl 27107 37| 21043 | 7| -5
2 6 0-2+6 4
(d) We have
-1 0 X
3 -1 y
U—3w+Xx= -3 +
2 1 z
0 2 a
-1 0 X -1+x x—1
138 Y 3—(-3)+y| | y+6
2 3 Z 2-3+1z z-1
0 6 a 0-6+a a—-6

Next we need to find the values of x, y, z and a in the vector x so that it satisfies
Uu+v+w+x=0:

-1 3 0 X
U+V+W+X= 3 + N + -1 + y
2 5 1 Z
0 1 2 a
—-1+3+0+X X+2 0
3-2-1+y y 0
| 245+1+z | | z+8 - 0
0+1+2+a a+3 0

Equating this we have
X+2=0 gives x=-2

y=0
z+8=0 gives z=-8
a+3=0 gives a=-3
Our solutionis x=-2, y=0, z=-8and a=-3.

14. Expanding X, +X,e, +--- X8, +---+X.e, gives
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XE + X8, +- -+ X8+t Xe =X |0|+X|0[+-+X |1 [+-+X |0

X, 0 0 0 X,
0 X, : 0

=0+ O |++X]|1[+-+] O |=X [=uU
0 0 X X

-2 1
15. Let u :( 1] and V:(Zj be vectors in [12. Then

oo

-2 1
Here we have two non-zero vectors u :( 1) and v= (2] but u-v=0.



