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THREE DIMENSIONAL GEOMETRY

Three Dimensional Geometry

1. Find the position vector of a point A in space such

%
that OA is inclined at 60° — OX and at

%
45° — OYand‘OA = 10unsits-

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_iYLXKQrgaCyd

2. Find the vector equation of the line which is parallel
to the vector 37 — 23’ + 6k and which passes through

the point (1, — 2, 3).

o Watch Video Solution

3. Show that the two lines

x—1 y— 2 z—3 x —4 y—1
= = and = =z

2 3 4 5 z

intersect. Find also the point of intersection of these

lines.

o Watch Video Solution



https://dl.doubtnut.com/l/_izyKAiLAy37s
https://dl.doubtnut.com/l/_iBY3JbTmQRQq

4.Find the angle between the lines

7:3%—23+612:+>\(2%+3+2l§:)
— ~ 2 4 A. »
r = (23—5k> +u(6z+3]+2k>.
AQ— (21
= COs 19
19
_ 1 =
B.0 = cos (21)
6
C.0 = cos 1<ﬁ>
D.0 = cos ! 1
.0 = cos 19
Answer: B

and

o Watch Video Solution



https://dl.doubtnut.com/l/_hsjSHEx59oSL

5. Prove that the lines through
A(0, — 1, —1)andB(4,5,1) intersecrs the line
through C(3,9,2)andD( — 4,4, 4). Also, find their

point of intersection.

o Watch Video Solution

6. Prove that the lines
r=py+qz=ry+sandx=py+qi;z=r'y+s’

are perpendicularIfpp” +q¢" +1 =0

° Watch Video Solution



https://dl.doubtnut.com/l/_ZsnedjwoO37U
https://dl.doubtnut.com/l/_2p9gWfwDnuyP

7.Find the equation of the plane which bisects the line
segment joining the points A(2, 3,4) and B(4, 5, 8) at
right angles.

Az +y+2z=19

B.x +y—22=19

Cx+y—2z=38

D.z +y+ 2z = 38

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_xPHEI1LSYenR

8. Find the equation of a plane which is at a distance of
3 4/3 units from origin and the normal to which is

equally inclined to the coordinate axes.

Az+y+z=9
Bx+y—2=9
Czx—y—2=9

Dz —y+2=9

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_sXZFfZC0Ru7Q

9. If the line drawn from the point ( — 2, — 1, — 3)
meets a plane at right angle at the point (1, — 3, 3),
find the equation of the plane.

Adrx +2y+62—-18=0

B.3x +2y+ 62 —-24=0

C3r —2y+62—24=0

D.3x —2y+6z2—27=0

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_y6WLbCnvuXmP

10. Find the equation of the plane through points

(2,,0),(3,2,-2), and (3,1,7).

° Watch Video Solution

1. Find the equations of the two lines through the
r—3 Y- 3 oz

1 1

origin which intersect the line

7r
at angle of 3 each.

o Watch Video Solution

12. Find the acute angle between the two straight lines

whose direction cosines are given by [+ m +n =0


https://dl.doubtnut.com/l/_8pJI2JJkcgs7
https://dl.doubtnut.com/l/_XudCld4qwHuV
https://dl.doubtnut.com/l/_QQNL8xCbWUEP

and 2 +m? —n?2=0

o Watch Video Solution

13. If the direction cosines of a variable line in two
adjacent points be
[, M,n and I + 6l, m + dm + n + on the small angle

dfas between the two positions is given by

o Watch Video Solution

14. If O is the origin and the coordinates of A are
(a, b, c) . Find the direction cosines of OA and the

equation of the plane through A at right angles to OA.



https://dl.doubtnut.com/l/_QQNL8xCbWUEP
https://dl.doubtnut.com/l/_WIup1XSgRiPL
https://dl.doubtnut.com/l/_4r0ipzhYaF5d

[ ° Watch Video Solution

15. Two systems of rectangular axes have the same

origin. If a plane cuts them at distances

a, b, canda’,b’, ¢’ respectively, ~ prove  that
111 111
2 B 2 af p2 o

o Watch Video Solution

16. Find the foot of the perpendicular from the point

4 — 1-—
(2,3,-8) to the line 5 - % = TZ Find the

perpendicular distance from the given point to the

line.

| & |


https://dl.doubtnut.com/l/_4r0ipzhYaF5d
https://dl.doubtnut.com/l/_SuKJx6yML9qn
https://dl.doubtnut.com/l/_tPFrvt7XquAT

l ¥ \Watch Video Solution J

17. Find the equation of the perpendicular drawn from

5 +3 — 6
(2,4,—1)tothe|inem—1i_ :y4 :z3 .

° Watch Video Solution

18. Find the length and the foot of perpendicular from
_ 3
the point (1, 3 2) to the plane
20 — 2y + 42+ 5=0.
A. \/Tunits
B. v/2units

C. \/6units


https://dl.doubtnut.com/l/_tPFrvt7XquAT
https://dl.doubtnut.com/l/_0jJkaXJFYSLp
https://dl.doubtnut.com/l/_rCT5QFAoKJjN

D. \/3units

Answer: C

o Watch Video Solution

19. Find the equations of the line passing through the
point (3,0, 1) parallel to the planes = 4+ 2y = 0 and

3y —2z=0.

° Watch Video Solution

20. Find the shortest distance between the lines gives

by


https://dl.doubtnut.com/l/_rCT5QFAoKJjN
https://dl.doubtnut.com/l/_fEhkOPEVxSV4
https://dl.doubtnut.com/l/_EslAgNSvHjI2

7 = (84 3)\)7 — (9+ 16)\)7 + (10 + TA)k

and 7 = 157 + 295 + 5l%+u(3% 185 — 51%).

° Watch Video Solution

21. Find the equation of the plane which is

perpendicular to the plane 5z + 3y + 6 z + 8 = O and

which contains the line of intersection of the planes

x+2y+3z2—4=0and2z+y—2+5=0

A.5lz + 18y — 50z + 173 = 0

B.51lx + 18y — 50z = 173

C.51z + 18y + 950z + 173 =0

D.5lx — 18y + 50z — 173 = 0


https://dl.doubtnut.com/l/_EslAgNSvHjI2
https://dl.doubtnut.com/l/_Jeq8Shphv7m2

Answer: A

° Watch Video Solution

22. The plane ax + by = 0 is rotated about its line of
intersection with the plane z = 0 through an angle a.

Prove that the equation of the plane in its new

position is ax + by + <\/a2 + v? tana)z =0

o Watch Video Solution

23. 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.


https://dl.doubtnut.com/l/_Jeq8Shphv7m2
https://dl.doubtnut.com/l/_g16FG5og7v8X
https://dl.doubtnut.com/l/_QCINh4HdlwSZ

o Watch Video Solution

24.Find the position vector of a point A in space such
~ 0
that OA is inclined at 60° — OX and at

0 —~ .
45° — OYand|O A| = 10units.

° Watch Video Solution

25. Find the vector equation of the line which is
parallel to the vector 37 — 25 + 6k and which passes

through the point (1, — 2, 3).

o Watch Video Solution



https://dl.doubtnut.com/l/_QCINh4HdlwSZ
https://dl.doubtnut.com/l/_o6HbYHy6OXxF
https://dl.doubtnut.com/l/_YiRF8aDtSECV
https://dl.doubtnut.com/l/_i3DY2SepMWCp

26. Show that the line

r—1 y—2 2-3 dw—4_y—1
9 3 a4 M™MTEy T

intersect. Find their point of intersection.

o Watch Video Solution

27.Find the angle between the lines
— 4 ~ > 2 A A
r:3z—23+6k+)\<21+3+2k) and

7= (23 _ 512:) +u(63: 1354 212:).

o Watch Video Solution



https://dl.doubtnut.com/l/_i3DY2SepMWCp
https://dl.doubtnut.com/l/_9gZPp1lp6b7U

28. Prove that the line through A(0,1,1) and
B(4,5,1) intersects the line through C(3,9,4) and

D(4,4,4) .

o Watch Video Solution

29. Prove that the lines
r=py+qz=ry+sandx=py+qi;z=r'y+s’

are perpendicularIfpp” +q¢" +1 =0

o Watch Video Solution



https://dl.doubtnut.com/l/_UILMQWoSubh8
https://dl.doubtnut.com/l/_M4IeygYqleRp

30. Find the equation of the plane which bisects the
line segment joining the points

A(2,3,4)andB(4, 5, 8) at right angles.

o Watch Video Solution

31. Write the equation of a plane which is at a distance
of 5,/3 units from origin and the normal to which is

equally inclined to coordinate axes.

o Watch Video Solution



https://dl.doubtnut.com/l/_CTjSGFxl0jEt
https://dl.doubtnut.com/l/_Z6iHBsQorNsP

32. If he line drawn from the point ( — 2, — 1, — 3)
meets a plane at right angle at the point (1, — 3, 3),

find the equation of the plane.

o Watch Video Solution

33. Find the equationfo the plane through points

(2’1 ’O)’(3’-2’-2)’ and (3’1 ’7)°

o Watch Video Solution

34. Find the equations of the two lines through the
r—3 Y- 3 oz

1 1

origin which intersect the line


https://dl.doubtnut.com/l/_XZZFLPIifoBC
https://dl.doubtnut.com/l/_KArqnAOQtnx9
https://dl.doubtnut.com/l/_r80K7RJwJZbE

s
at angle of 3 each.

o Watch Video Solution

35. Find the acute angle between the two straight lines
whose direction cosines are given by [+ m +n =0

and2 +m? —n2=0

o Watch Video Solution

36. If the direction cosines of a variable line in two
adjacent points be
[, M,n and I + 6l, m + dm + n 4 In the small angle

dfas between the two positions is given by


https://dl.doubtnut.com/l/_r80K7RJwJZbE
https://dl.doubtnut.com/l/_HwoCotdKhwiw
https://dl.doubtnut.com/l/_XlndJm8j4AmC

A. 06% = 012 + dm? + on?

B. 06% = 612 — é6m? + on’

C.80° = 61> + 6m? — on?

D. 80 = 612 — dm? — 6n?

Answer: A

o Watch Video Solution

37. If O is the origin and the coordinates of A are
(a, b, c) . Find the direction cosines of OA and the

equation of the plane through A at right angles to OA.

o Watch Video Solution



https://dl.doubtnut.com/l/_XlndJm8j4AmC
https://dl.doubtnut.com/l/_s5PjnsONWPqV

38. Two systems of rectangular axes have the same

origin. If a plane cuts them at distances

a, b, canda’, b’ c’ respectively, prove that
1 1 1 1 1 1
2wt aT Ty T

o Watch Video Solution

39. Find the foot of the perpendicular from the point

4 1
233 :%:TZ. Find the

perpendicular distance from the given point to the

(2,3,-8) to the line

line.

o Watch Video Solution



https://dl.doubtnut.com/l/_2Ve3gbPQiEAJ
https://dl.doubtnut.com/l/_EaSTTxkw21Vz
https://dl.doubtnut.com/l/_eUdnDHAoX4P8

40. Find the distance of a point (2,4, — 1) from the

line
:c—|—5_y+3_z—6
1 4 =9

o Watch Video Solution

41.Find the length and the foot of perpendicular from
the point (1,3/2,2) to the plane

20 —2y+42+5=0.

o Watch Video Solution

42.Find the equations of the line passing through the

point (3,0, 1) parallel to the planes = 4+ 2y = 0 and


https://dl.doubtnut.com/l/_eUdnDHAoX4P8
https://dl.doubtnut.com/l/_yjIwwRNPfxWq
https://dl.doubtnut.com/l/_76mqlJE4l3AR

Jy—z=0.

° Watch Video Solution

43. Find the shortest distance between the lines gives

by

7 = (84 3\)i — (9+ 16\)7 + (10 + TNk

and 7 = 155 + 295 + 5k + u(3% 485 — 512:).
A. 11 units
B. 12 units
C. 13 units

D. 14 units


https://dl.doubtnut.com/l/_76mqlJE4l3AR
https://dl.doubtnut.com/l/_pbr7wgeFi355

Answer: D

° Watch Video Solution

44. Find the equation of the plane which s
perpendicular to the plane 5z 4+ 3y + 6 2 + 8 = 0 and
which contains the line of intersection of the planes
x+2y+3z2—4 =0and 2z +y — 2+5 =0

A blz — 18y — 50z + 173 = 0

B.51lx + 18y — 50z + 173 = 0

C.5lx + 17y — 502 + 173 =0

D.51lz 4+ 18y — 50z — 173 = 0


https://dl.doubtnut.com/l/_pbr7wgeFi355
https://dl.doubtnut.com/l/_jKCxVPh6hRl3

Answer: B

° Watch Video Solution

45. The plane ax + by = O is rotated about its line of
intersection with the plane z = 0 through an angle a.

Prove that the equation of the plane in its new

position is ax + by + <\/a2 + v? tana)z =0

o Watch Video Solution

46. Find the equation of the plane through the points
(2, 1, 1) and (1, 3, 4) and perpendicular to the plane

r — 2y + 4z = 10.


https://dl.doubtnut.com/l/_jKCxVPh6hRl3
https://dl.doubtnut.com/l/_01X8e9ZDCmk2
https://dl.doubtnut.com/l/_mRjKjSVb01dw

A 18z + 17y + 42z = — 49

B.18x + 17y — 4z = 49

C.18z + 17y + 4z = 49

D.18z — 17y + 4z = 49

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_mRjKjSVb01dw

