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3.11VectorPlanes

Question Paper

Course DPIBMaths
Section 3. Geometry & Trigonometry
Topic 3.11VectorPlanes
Difficulty Hard
Time allowed: 110
Score: /88
Percentage: /100
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Questionla
Thepoints A(2,1,0),B(-1,4,1)and C(1,0, 3) lieonaplane I1.

a)
Find an equation for I1in the form ax + by + cz=dwhere a, b, ¢, d€Z.

[7 marks]
Question1b
(b)
Determine whetherthe point D(-2, 2, 5) lies on I1.

[2 marks]
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Question 2a
4
Theplane IThas equationr-| =3 [=8.
1
2 1
Theline L hasequationr=| —1 |+s| 2
5 4

Theplane Il andtheline L intersectatthe pointX.

(a)

Findthe coordinates of X.

Question 2b
(b)

Find the acute angle, in degrees, between theline L andthe plane I1.
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[3marks]

[4 marks]
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Question 2¢
ThepointP(1,-3,1) lieson theline L.

(©)

Findthe exact value of PX.

[2 marks]
Question 2d
(d)
Hence find the shortest distance between the point P and the plane I1.

[2 marks]
Question 3
Findthe acute angle,inradians, between the two planes H1 and 1'[2 which can be defined by the equations:

I :5x=2y+z=19
3
II :r-| 5 [=20.
\=2)
[5 marks]
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Question 4a
x—-1 3-y
Theline L given by the Cartesian equation > = T = z+2liesontheplane I1.The pointP(4, 0, -3) alsolies on I1.
(a)
2 1
Showthatthevectors| —3 |[and| O |areparallelto I1.
W) \=2)
[3marks]
Question4b
(b)
Hence find the Cartesian equation of I1.
[4 marks]
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Question 5a
Considerthe plane Il defined by the Cartesian equation 2x — 5y +3z= 19 and theline L1 defined by the vectorequation

7 4
r=| =4 [+1] 1
9 -1

(a)
Show thattheline L1 is parallel to the plane I but does not lie in the plane.

[3marks]
Question 5b
Theline L2 is perpendicularto the plane Il and passes through the point P(7,-4,9) .
(b)
Find a vectorequation of theline L2 .
[2 marks]
Question 5¢
(c)
Find the coordinates of the point where theline Lzandthe plane I intersect.
[3marks]
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Question 5d

(d)
Hence find the shortest distance between theline L1 andtheplaneIl.

[2 marks]
Question 6a
Considerthe two planes defined by the Cartesian equations:
I_[1 12x+y+2z=8
H2 13x—y—2z="T.
Theline L is theintersection of the planes H1 and H2 .
(a)
0
Show thattheline L is parallel to thevector| 2
-1
[3marks]
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Question 6b
The pointP(a, 0, b) lies on both planes.

(b)

(i)

Findthevalues of aand b.
(i)

Hence write down a vectorequation of theline L.

[3marks]
Question 6c
Athird pIaneH3 has the Cartesian equation2x =3y + z=14.
()
Use algebra to show that the three planes intersect at a unique point Q and find the coordinates of Q.
[4 marks]
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Question7a

Considerthe three planes with Cartesian equations:
I : 2x+3y+kz=11
II, : 3x+y—-2z= -8
I, x=5y+2z=15
where k is areal constant.

(a)
Inthe case when the three planes do notintersect at a unigue point, find the value of k and state the geometrical
relationship between the three planes.

[6 marks]
Question 7b
(b)
Inthe casewhen k =0 find the coordinates of the point of intersection between the three planes.

[2 marks]
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Question 8a

Two parallel planes are defined by the equations:

7
I ;1| —4 |=113, a€R,
\a)
11 b 7
I:r=| =3 [+A] 4 |+4| =2 | bER.
5 -1 -3

(a)
Showthat a=19 andfindthevalue of b.

[3marks]

Question 8b
(b)
Write down a vector equation of theline L thatis perpendicularto both planes and goes through the point P(11, -3, 5).
[2 marks]
Question 8c
()
Findthe coordinates of the point where theline L intersects the plane I'[1 .
[3marks]
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Question 8d
(d)
Hence find the shortest distance between the two planes H1 and Hz'
[2 marks]
Question 9a
6 7 -2
Theplane IThas thevectorequationr=| =19 [+ A| =3 |+ u| 8 |.
\-6) (1) \-1)
(a)
Findavectorthatis perpendiculartotheplane I1.
[2 marks]
Question 9b
(b)
Qis the pointonthe plane I1 thatis closest to the point P(4, O, -3). Find the coordinates of the point Q.
[4 marks]
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Question 9¢c

()
Hence find the reflection of the point P in the plane I1.

[3marks]
Question10a
Two planes are defined by the Cartesian equations:
I x—2y+3z=11
H2 :3x+4y—z=3.
(a)
Find the acute angle, inradians, between Hl and Hz'
[3marks]

Page 12 of 13

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



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

1, SaveMyExams

Headtosavemyexams.co.ukformore awesomeresources

Question10b
Athirdplane H3 is defined by the equation 5x + ky + z= 13 where k €R.

(b)
Theplane H3 is perpendicularto the plane Hl .Findthevalue of k.

[2 marks]
Question10c¢
()
(i)
Describe the geometrical configuration of the three planes.
(if)
Findthe acute angle, inradians, between H2 and H3 .
[4 marks]
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