w3 TEXAS INSTRUMENTS

VCE Specialist Series:

Cross product, lines and planes

Question: 1.

Find a unit vector perpendicular to both 4 +3 7 +2k and 8i +3 +3k.

Question: 2.

Find the area of triangle OAB, where O is the origin, A has position vector i — j and B has position vector
3i+4j—6k.

Question: 3.

Find the area of the parallelogram ABCD where A, B, D have position vectors 2i + j—k, 6i +4j—3k and

14i+7 - 6k.
D — (14,7,-6)
/
A(2,1,-1) 5(6,4,-3)
Question: 4.

Find the equation of the line of intersection of two planes 2x—y+z=0and x -3y + z = 2. Give your
answer in the parametric form.
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Question: 5.
A plane passes through the points A4(2,2,—1),B(3,2,—1),C(4,3,5).
Find the cartesian equation of the plane.

Question: 6.
1 3 1 2
Show thatthelines r, =| 2 |+A| 4 |and 7, =|4 [+ 1| 2| areskew.
3 5 4 2
Question: 7.
-1 y-1 z+3

The line / has equation al

5 " and the point 4 has coordinates (1,2,-1).

Find the shortest distance between 4 and /.

Question: 8.

Find the acute angle between the line | with equation
r=2i+j-5k+A3i+4j+2k)

and the plane with equation

r-(3i+4j+2k)=2.

Give your answer in degrees to one decimal place.

Question: 9.
Find the point of intersection of the line | and the plane ] where:
lir=—i+j—5k+A(i++2k)

[:r-(i+2/+3k).
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Question: 10
Find the acute angle between the planes 4x+4y—-7z=13 and 7x—4y+4z=6.

Give your answer to the nearest degree.

Question 11
Find the point of intersection of the following two lines
1 3 1 2
rn=12|+A4|andr,=4|+ul2
3 5 4 3
Answers
Question 1
JEEN’ *Doc rap [I] X
w=4 3 2] [4 3 2]
v=[8 3 3] [8 3 3]
crossP(w,v) (3 4 -12]
witv((z 4 -12]) 3 4 -12
1213 13
Question 2
1.0 |21 8 *Doc rap [I] X
a=[1 -1 0] [1 -1 0] ©
bi=[2 4 -6] [2 4 -6]
cnossP( ,b) [6 6 7] |
nom((6 6 7)) 11
11-1 11
2 2
| v
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Question 3

bei=c—a [12 6 -5]
crossP(ba,bc) [3 4 12]
nom([2 4 12]) 13
Question 4

JEER» rap [I] X

BBl - o ]

=2—x+3
linSolve({ aTXHany ,{x,y,z}
z=y-2-Xx

h {-2- (c1+1) ‘1_4,c1}

S 5

© Texas Instruments 2022. You may copy, communicate and modify this material for non-commercial educational purposes provided all
acknowledgements associated with this material are maintained.

i3 Texas
INSTRUMENTS

Author: B Graham



Question 5

ab:=b-a 1 00

ac:=c—a 2 1 6]
crossP(ab,ac) [0 -6 1:
—6y+z=-13

Question 6

mm 23 I *Doc rap [l X

“nSolve({ua- a=142m g }) {23}
2+4- gq=4+2-m

linSolve({?’é‘ a=4+2-m ,{a,m }) { -1,-3 }
3+5-g=4+2'm

h
We arrive at the contradiction when solving the equations in pairs.
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Alternatively:

linSolve|{ 4- -2+ m=2 .{ a,m }
5-a-2-m=1

"No solution found"

i

Question 7

(22 -2:a-1 -a-2]

b=[2 -2 -1] [2 -2 -1]
dotP(ab,b) 9-a+4
solve(g- a+4=0,a) a—j

1.2 | 2.1 | 3.1 | JROTE oeG [I] X

-~
solve(9- a+4=0.a) -4
q==—
-4 -8 -1 -14
9 9 9 9
-8 -1 -14 J29
nomj|f—-— — =— —_—
9 9 9 3
v
29
3
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Question 8

90-75.142834455076

75.14283

14.85717

0=14.9".

Question 9

1,3,-1)

Question 10

(4 4 -7

nl:= ]
n2z=[7 -4 4]

cos™

dotP(n7,12)
)

norm(nl . norm(n2)

180-101.29260770146

101.3926

78.60739

79°
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Question 11

mm 2.2 I *Doc RAD D x

1+3-a=1+2-m
linSolve|§ 2+4- g=4+2 m ,{a,m}
3+5-a=4+3'm

A=2, u=3.
The two lines intersect in the point (7,10,13).
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