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THREE DIMENSIONAL GEOMETRY

KEY POINTSTO REMEMBER

Linein space

> Vector equation of aline through agiven point with position vector a and parallé to the
vector bis¥ = @+ 4 b.

> Vector equation of line through two points with position vectors d, bis
F=d+ A(b — d)

. = N T b1.by
> Angle 0 between lines ¥ = a; + A1 by and 7 = a, + u b, isgiven by cos0 =#
11 -tP21

» Two lines are perpendicular to each other if b_{b_; =0.
Plane
> Equation of aplane at adistance of d unit from origin and perpendicular to A is7 .7 = d.
> Equation of plane passing through @ and normal to 7 is (r — @). 7 = 0.
> Equation of plane passing through three non collinear points with position vectors d, b, ¢
is(7— @).[(b— @)X (¢— @) =0.
> |If three points are collinear, there are infinitely many possible planes passing through
them.
> Planes passing through through the intersection of planes7.n; =d; and7.7n, =d;is
givenby (*.n; — dy)+ L (¥ .n; — d;) =0.
Angle 6 between thetwo planes7 .n; =d; and#.n, =dyisgivenby cos0 = %
Two planes are per pendicular to each other iff n;.m, =0.
Two planes are paralldl iff ny = A n, for some scalar A # 0.
Aline? = G+ A bisparald totheplane?.7 =diff b.7i = 0.
ASSIGNMENT

YV V.V V

1. Show that the four points (0, -1, -1), (-4, 4, 4), (4,5, 1) and (3, 9, 4) are coplanar . Find the
eguation of plane containing them.
2. Find the equation of plane passing through the points (2, 3, 4), (-3, 5, 1) and (4, -1, 2).
3. Find the equation of the plane through the points (2, 1, -1) and (-1, 3, 4) and perpendicular
to the plane x - 2y + 4z =10.
4. Show that the following planes are at right angles:
?.(2—j+k)=5and 7#.(-i—j+k)=3
5. Determine the value of p for which the following planes are perpendicul ar to each other:
i.7.(0+2]+3k)=7and #.(pi+2j — 7k) =26
ii.2Xx-4y+3z=5and x + 2y + pz =5.
6. Find the equation of the plane passing through the point (-1, -1, 2) and perpendicular to
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theplanes3x +2y-3z=1and5x -4y + z=5.
7. Obtain the equation of the plane passing through the point (1, -3, -2) and perpendicular to
theplanesx +2y + 2z=5and 3x + 3y + 2z =8.
8. Find the equation of the plane passing through the origin and perpendicular to each of
theplanesx +2y-z=1and 3x -4y + z=5.
9. Find the equation of the plane passing through the points (1. -1, 2) and (2, -2, 2) and which
is perpendicular to the plane 6x - 2y + 2z = 9.
10. Find the equation of the plane through the point (1, 4, -2) and paralel to the plane
-2X+y-3z2=17.
11. Find the vector equations of the planes through the intersection of the planes
7.(2i+6§)+12=0and 7. (3i — j + 4k) = 0 which are at unit distance from the origin.
12.1f theline? =(1 — 2] + k) + A (21 + j + 2k) is paralle to the plane
7. (3i — 2] + mk) =14, find the value of m.
13. Find the equation of the plane through the points (1, 0, -1) ,(3, 2, 2)and parall€el to theline
x-1__y-1__ z-2
1 -2 3
14. Find the equation of the plane passing through the point (0, 7, -7) &

- : +1 _ y-3 +2
containing the line x_3 =y2 = 21

. +1 +3 +5 -2 —4 -6
15. Prove that the lines x3 =y5 = Z7 and xl =y4 = Z7 are coplanar. Also,

find the plane containing these two lines.
16. Show that the lines given below are coplanar. Also find the equation of

the plane containing them.
7 =(2j—3k)+ A (@ + 2] +3k)and T =(21 + 6] + 3k) + u (21 + 3) + 4k)
17. Find the image of the point (3, -2, 1) inthe plane3x -y + 4z = 2.
18. Find the length and the foot of perpendicular from the point (7, 14, 5) to the plane
2X+4y-z2=2.
19. Find the reflection of the point (1, 2 -1) in the plane 3x - 5y + 4z = 5.
20. Find the coordinate of the foot of perpendicular drawn from the point (5, 4, 2) to the line

1_y-3 -1 . .
x; =2 ;= Z_l . Hence or otherwise deduce the length of the perpendicular.

21. Find the image of the point with position vector 3i + j + 2k in the plane
7.(2—j+ k)=4

22. Find the length and the foot of the perpendicular from the point (1, 1, 2) to the plane
#.(1—2j+4k)+5=0.

2x—1 _ y+2 3 irecti ]
~ =222 — 2= Find the direction cosines of
V3 2 3

23. The cartesian equation of aline AB is

aline parale to AB.

. -1 y-2 -3 -4 gy . .
24. Show that the lines xz :y3 = 24 and xT:yle z intersect. Also find the
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point of intersection.
25. Find the coordinates of the point where the line through the points (3, -4, -5) and (2, -3, 1)
crossestheplane2x +y +z=7.
26. Find the vector and cartesian equation s of the planes containing the two lines
7 =(21+ j— 3k)+ 1 (i +2j+5k)and 7 =(3i + 3j + 2k) + u (3t — 2j + 5k).
27. Find the equation of the plane passing through the point (1, 1, 1) and containing the line
7 =(-3i+ j+ 5k)+ A (3i —j — 5k). Also show that the plane contains the line
7 =(-14 2j +5k)+ A (i — 2f — 5k).

. . . . . x—3 -5 z—7 x+1 1 1
28. Two airships are moving in space aong the lines n =y_2 =7 and - =%=%

An astronaut wants to move from one ship to another ship when the two airships are closest.
What isthe least distance between the airships?

29. A bird islocated at A (3, 2, 8). Shewantsto movetotheplane3x + 2y + 62+ 16=0in
shortest time. Find the distance she covered.

30. By computing the shortest distance determine whether the following pairs of lines intersect

or not:
oyt z and oz z=2.
2 3 5 1
31. Fromapoint A (2, 3, 8) in space, a shooter aimsto hit the target at P(6, 5, 11). If the line of
x-2 _y-3 _ z—8
T2 T3
32. An astronaut at A(7, 14, 5) in space wants to reach apoint Pon the plane2x + 4y - z=2
when AP isleast. Find the position of P and also the distance AP travelled by the astronaui.
33. Find the distance of the point (3, 4, 5) from the plane x +y + z = 2 measured parallel to the

line2x =y =z

fireis , What you think about the success of the shooter?

Answer k

1 5x-7y+11z+4=0 2 x+y-z=1 3. 18 +17y+4z=49 5. i.17 ii.2
6. 5x+9y +11z-8=0 7. 2x-4y+3z-8=0 8. x+2y+5z=0 9. x+y-22+4=0
10. 2x-y+3z+8=0 11. #.(21+j+2k)+3=0and #.(-i+2j — 2k)+3=0

12. m=-2 13. 4x-y-2z-6=0 14 x+y+z=0 15. x-2y+z=0
16. 7. (i—2j+k)+7=0 17. (0, -1, -3) 18. (1,2, 8); 3v21 units
19. (73/25, -6/5, 39/25) 20. (1, 6, 0) ; 26 units 21.(1,2,1)
22. Bg; (12,2512, -2112) 23, j;s , J‘;_S , \/2_5 24, (-1,-1,-1) 25. (L,-2,7)
26. 7.(10i+5j— 4k)-37=0;10x + 5y -4z-37=0 27. x-2y+z=0
28. 2429 units 29. 11 units 30. linesdo not intersect
31. hewill be successful 32. P(1,2, 8); 3v/21units 33. 6units
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