Danyal Education Contact: 9855 9224
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A Level H2 Math
Vectors Test 7

Ql

Planes 77, and 17, are defined by

m:x—2y+2z=7, m, :re| 3 |=8,

where a 1s a constant.

(i) The point P has position vector —2i+ j+Kk . Find the position vector of F, the foot
of the perpendicular from P to plane r7,.
Hence, or otherwise, find the shortest distance from P to plane 7.

[3]
(ii) Line m passes through the point F and is parallel to both planes 17, and 7,. Find
the vector equation of line m. [2]
(iii) It is given that the point O(1,—4,—1) lies on line m. Find the value of a. [3]
* * * %
(iv) Find the length of projection of PQ on the x-y plane. [3]
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Answers
Vectors Test 7

Ql
(1) Equation of line through point P and perpendicular to 77, is
-2 1
r=| 1 |[+A] 2], AR
1 2
Since F lies on plane 7, ,
(—242) -2(1-20) +2(1420) =7 = A =1
N —2 1 -1
OF=| 1 |+1] 2|=|-1
1 2 3
I l
PF=0F-opP=|-1l|-| 1 |=|-2
3 1 2
Y
shortest distance from P to plane 77, = |PF| = \/12 + (—2)2 +27 =3
(i1) | Line m is parallel to both planes:
1 a 2-6 —4
21x| 3 [=]| ~(=1-2a) | =| 1+2a
2 -1 3+2a 3+2a
-1 —4
Equation of this line m:r=| -1 [+ | 1+2a | where xR
3 3+2a
(111) | O(1,—4,-1) lies on line m,

-1-4p=1 ---(1)
-1+H(1H2a)u=-4 ---(2)
3+(32a)u=-1 ---(3)
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1 2
[ir=1[+4|0|,A€R
0 1
0 -1 1 0 -1 1 0 0 0
AB=|0|-| 1 |=|-1|;4C=| 3 |-| 1 |=| 2 [;BC=| 3 |-|0|=| 3
2 0 2 -3 0 -3 -3 2 -5
1 1 -1
A normal to the plane is: | =1 |x| 2 |=[ 5
2 -3
-1 0) (-1
r-| 5 |={0}| 5 |=6
3 2)03

Thus an equation for I1, is —x+5y+3z=6. (shown)

Let N be the point of intersection between the line and the plane.

1+24
ON=| 1 for some AR
A
Since N lies on the plane,
1+24) (-1
1 || 5 |=64=2
A 3

Thus, coordinates of NV are (5, 1, 2).

Let the foot of the perpendicular from P to the plane be denoted by F.

1 -1
Lpir=|1|+u| 5 ,uek
0 3
1—pu
Since F'lies on /., OF =|1+5u | for some u€R
3u
l—u -1
Since F lies on the plane, | 1+5u |- 5 |=6
3u

. 2
Solving, u=—
g H 35
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OF =| %
s
Let the reflection of point P in the mirror be P’.

31
35

By the midpoint theorem, OP'=20F -OP = 4

1
35

5) (V) (s 72
A direction vector for the reflected lineis | 1 |—| '/ |=| —% =% -10
2) (") Vs 29
Thus, an equation of the reflected line is:
5 72
[[:r=]1|+y|-10|,yeR
2 29
2) (-1
Since /, 1s parallel to IT , | O [ 5 =0:>a=§
a 3
0 1 -1
0| A |=| -5
2 2 0
-1) (-1
-p |-
0 3

Since the distance is 14 14
“ B35 Bs NEF

1-54=14

Solving, S = —% (rejected) or S =3



