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3.9 Vector Properties

Question Paper

Course DPIBMaths
Section 3. Geometry & Trigonometry
Topic 3.9 VectorProperties
Difficulty Medium
Time allowed: 90
Score: /68
Percentage: /100
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Questionla

a)
Show thatthevectors a=2i—6j+ kandb= —i+3j— karenotparallel.

[3marks]
Question1b
b)
Showthat|a - b| <|a||b|

[3marks]
Question1c
c)
Showthata-a=|al?

[2 marks]
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Question 2
Considerthetwovectors s=37i+4j— kandt= —2i+2j—3k.

(i)

Findthe cross product of s and t.

(if)

Hence, findthe angle between s and t. Give youranswerinradians.

[5 marks]
Question 3
1 5
Thevectors aand baredefinedbya =| =3 [[b =| 2 |
\ 1) \=2)
By finding the scalar product of a and b, find the angle between them. Give your answer in degrees.
[4 marks]
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Question 4a

t -6
Letv=]| =3 |andw=]| 7
\t+2/ \ t }

a)
Given that vand w are perpendicular, find all possible values of t.

Question 4b

b)
Show that the angle between vand wis acuteforall £>7.

Question 5
Considerthevectorsa=3i—j+4kandb=(2+ )i - 2j +2tk.

By finding the vector product, determine the value of ¢, given that a and b are parallel.

Page 4 of 10

©2015-2023 Save MyExams, Ltd. -Revision Notes, Topic Questions, PastPapers

[4 marks]

[2 marks]

[4 marks]


https://www.savemyexams.co.uk/?utm_source=pdf
https://www.savemyexams.co.uk/

1, SaveMyExams

Headtosavemyexams.co.ukformore awesomeresources

Question 6a
Considerthevectorsa= —2i—j+3kandb=3i+5k.

a)
Findavectoroflength 7 thatis parallelto a.

[3marks]
Question é6b
b)
Findthe vectorthatis normaltoboth aand b.
[3marks]
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Question7a

a)
Giventhevectorst= —i+2j+k,s=5i+j— kandt=21+2j+4k, show that

(i)
r-(s+t)=r-s+r-t

(ii)
rx(s+t)=rxs+rxt

[5 marks]
Question7b
b)
Given any two non-zerovectors aand b, showthatax b= —bXxa.

[4 marks]
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Question 8a
-3

Wandt=
1)

2
Considerthevectorst=| 4 5
\~ \3)
a)
Showthat3rx t=3(rxt).

[3marks]
Question 8b
b)
Find the area of a triangle which has vectors 3r and t as two of its sides.

[3 marks]

Question %a
On a calm day, aremote-controlled boat is being driven along a vectoru= 7 + 3j from one side of a pondto the other.

The boatis retrieved and taken to the same starting point, to make the journey again but this time a steady wind causes the
boatto travelin a direction represented by thevectorw =217 —j.

a)
Calculatethe angle, in degrees, between the direction of travel onits initial journey and the direction oniits subsequent

journey.

[3marks]
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Question 9b
During the firstjourney, the boat takes 6.3 seconds to travel the 7.56 m to the other side of the pond.

b)
Find the velocity vector of the boat.

[4 marks]

Question 9¢c
C)

Given that during the secondjourney the boat covers a distance of 5.1m, find the distance between the end points for both
journeys.

[4 marks]
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Question10a
ABCD s a parallelogram with vertices A(2, 3, 0), B(3, 9, 4), C(7, 4, 2) and D(6, — 2, — 2).

a)
Findthevectors E and E

[2 marks]
Question10b
b)
Find the area of the parallelogram.

[3marks]
Question10c
c)
By finding the scalar product of BA and BC, determineif the angle ABC is acute orobtuse.

[4 marks]
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