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Vector Calculus: Exercises

Precalculus



Vector calculus: Exercises 1, 2

Exercise 1:

Calculate the angle between the vectors

o) = _[1 2 . |1
a) a= , b= : b) a= , b=
a=[f) b= mas] s ) =l

Exercise 2:

Determine the parameter 7 such, that the vectors
are mutually orthogonal

2 (6

a) a={3|, b=|¢
1 0
- L

by a=| 2|, b=|4
4t t
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Vector calculus: Solution 1

-

g b a,b,+a,b, _ 0-1+1-V3 _ V3 _ 3

cosp = —/—=— = = = =
@l 1bl Jai+d® -Vb+b: P+ 1P NPP4+3 102 2
@ = 30
5 o1
b) a=| 3 |, b=|0
—1 5
a-b a, b, +a, b, +a,b, 5 _— §
CoOSs = —(/— = = — :_.—-':O
@l 1bl  Jai+di+d® -Vb:+bi+b>  |dl-|b]
@ = 90°
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Vector calculus: Solution 2

2 . 6 -

a) d=(3|, b=|¢t|, dlb e =9 = cosp=0
1 0
d-b a, b,+a,b,+ a, b, 12 + 3¢

COSs = —(/— = = . — - - - -
jal-|b] jal-|b] lal-|b]

12+ 3t=0 = t=-4

-3 R 8
b) d= tz , b:4
4t t
_ 4-b _a/b,+a b, +a, b, —2444¢ 447
CoOSsQp = —(/——=— = g— = Su——— =0
lal - |b] [al-|b] lal - [b]

24+ 82=0 o (*=3 = t=+43
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Vector calculus: Exercises 3, 4

Exercise 3:

Which of the following expressions are meaningtul
and which are not?

a) (@+b)-¢, b) (@-b)-¢
¢c) a+b-¢, d) |d|(b-¢)
e) (alb)-zc, f)y @ab+|alc

Exercise 4:

Calculate the cross product d X b

1 ) 1

a) a=|1|, b=|-1
0 0
2 3

b) a=(¢o|, b=|1
1 0
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Vector calculus: Solutions 3, 4

Sokution 8: meaningful: a), b), d), e); not meaningful: c), f)

Solution 4: a) d X b = (0, 0, —2)
b) axb = (-1, 3, 2)
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