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THREE DIMENSIONAL GEOMETRY

Topic 1 Very Short Answer Type Questions

1. Write the direction consines of y-axis.

o Watch Video Solution

2. If a line makes angle 90°,60° and 30° with the positive direction of

X,y and z-aixs respectively, find its direction cosines.

o Watch Video Solution
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https://dl.doubtnut.com/l/_CeaVUxL89LKK

3. Write the distance of a point P(a, b, ¢) from x-axis.

° Watch Video Solution

4. If a line makes angles 900, 1350, 450 with the x, y and z-axes

respectively, find its direction cosines.

° Watch Video Solution

5.Find the angle between x-axis and the vector 7 + j + k

° Watch Video Solution

6. If a line has direction ratios 2,-1,-2 then determine its direction cosines.

° Watch Video Solution



https://dl.doubtnut.com/l/_CeaVUxL89LKK
https://dl.doubtnut.com/l/_NdxZKAaySN5Y
https://dl.doubtnut.com/l/_R0xtf8RI63oB
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7. Write the direction-cosines of the line joining the points (1, 0, 0) and (O,

1,1).

° Watch Video Solution

8. Find the direction cosines of a line, passing through origin and lying in

the first octant, making equal angles with the three coordinate axes.

° Watch Video Solution

Topic 1 Short Answer Answer Type Questions |

1. Find the angle between the pair of lines

7:32+53—l}+/\(2+3+ic) and 7:72+41%+u(2%+23+21}]

° Watch Video Solution



https://dl.doubtnut.com/l/_LilqAh5yo1fp
https://dl.doubtnut.com/l/_a7Iqe32UbpTR
https://dl.doubtnut.com/l/_LoH7PtHbaG5E

2. Find the direction cosines of the line passing through the points

P(2,3,5) and Q(-1,2,4)

° Watch Video Solution

Topic 2 Short Answer Type Questions |

1. Find the angle between the following pairs of lines :

7:3%+23—4l%+/\(%+23+21%) & 7:5%—23+p,(3%+23+61’

— —
Note : Angle between two lines is the angle between b; and b,

° Watch Video Solution

3—z y+4 2z2-6

2. The Cartesian equations of a line are 3 7 7

Write the vector equations of the line .

° Watch Video Solution



https://dl.doubtnut.com/l/_HMLfpcPDNweA
https://dl.doubtnut.com/l/_pHZnQcTZjdNj
https://dl.doubtnut.com/l/_azB4QtnvBZ25
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1—2
3. Find the direction cosines of the line

Il
ol

° Watch Video Solution

4. Write the vector equation of a line passing through the point (1,-2,2)
r—3 Y- 1 z+1

1 2 =2

and parallel to the line whose equations are

° Watch Video Solution

5. If a equations of a line are (3-x)/(-3) =(y+2)/(-2) =(z+2)/(6) , Find the

direction cosines of a line parallel to the given line.

° Watch Video Solution

4—z y+ 3 _z+2
3 3 6

direction cosines of a line parallel to this line.

- Write the

6. The equation of a line given by

o Watch Video Solution



https://dl.doubtnut.com/l/_3tSKSEHuLIXH
https://dl.doubtnut.com/l/_sZiAq5JCxFeJ
https://dl.doubtnut.com/l/_VY4hg58XHUk2
https://dl.doubtnut.com/l/_LtrpIJYxm1i9

Topic 2 Short Answer Type Questions i

1. the line passing through the points (3, —2 — —5), and (3, — 2, 6)

° Watch Video Solution

2. Find the equation of the line which passes through the point (1,2,3) and

is parallel to the vector 31 + 23’ — 2k,

° Watch Video Solution

3. Find the distance between the parallel lines

7=%+23—4l%+m(2%+33‘+612) and 7:3%+33—51%+n(2%+

° Watch Video Solution

4.Find the shortest distance between the lines L; and L, given by

r =%+3‘+,\(2i—3‘+1§) and 7:2%+3—l%+u(4%—23+2l%)


https://dl.doubtnut.com/l/_bVMWxTMD2Q3Y
https://dl.doubtnut.com/l/_3oG59LKvyn9z
https://dl.doubtnut.com/l/_CuOxmEXjSs0C
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° Watch Video Solution

5.Find the coordinates of the foot of perpendicular drawn from th point

A(1, 8, 4) to the line joining the points B(0, — 1, 3)andC(2 — 3, — 1).

° Watch Video Solution

6. Find the distance of the point ( — 1, — 5, — 10) from the point of
intersection of the line 7 = 27 — i+ 2k + )\<3% + 45 + 2]%) and the

pIane?%—}'—klAc:S.

° Watch Video Solution

. L . .o+ 2 2 — 7 5—2z2
7. Find the direction cosines of the line 5 = 5 = 5 - Also,

find the vector equation of the line through the point A( — 1, 2, 3) and

parallel to the given line.

° Watch Video Solution



https://dl.doubtnut.com/l/_oyPSlE99qzkE
https://dl.doubtnut.com/l/_VFUQBXrWeJrD
https://dl.doubtnut.com/l/_W0nGkJx0hNqQ
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8. Find the shortest distance between two lines whose vector equations

are

7:(2+23+3fc)+>\<%—33+2fc) and7:<477+53'+6i€)+u(23

o Watch Video Solution

9. Show that the lines
z+1 y+3 z+5 d r—2 y—-4 z2-6
3 5 7 M1 T T3 T
intersect. Also find their point of intersection.
o Watch Video Solution
10. Show that the i bor YT EE3 g
. ow a e ines 0 - 1 - % an
z—8 2y — 8 zZ—95 .
= = are coplanar. Also find the lines
7 2 3
5— y—17 z+3 z—8 2y — 8 zZ—5
= = and = = are
—4 4 -5 7 2 3

coplanar. Find the equation of the plane containing these lines.



https://dl.doubtnut.com/l/_eXFev8E6dYx5
https://dl.doubtnut.com/l/_wb7zly7CiPJX
https://dl.doubtnut.com/l/_KO7Wm5NGsuZe
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I ° Watch Video Solution

1. Show that the lines
- = - 7 — - - -
r =144+ 7 —k+)\(3z —j) and r =41 —k+u(2z —|—3k)

intersect. Also find their point of intersection.

° Watch Video Solution

12. The equation of line passing through (3, — 1, 2) and perpendicular to

the lines
?:(2+3—k)+A(2%—23+E) and?:(2%+3—3l%)+u(2—2

is

° Watch Video Solution

13. Find the equation of the line passing through the point (2, 1, 3) and

. . z—1 y—2 z—3 dx Yy oz
perpendicular to the lines T~ 3 ~ 3 an_3 =5=3

(N |


https://dl.doubtnut.com/l/_73e5LzLpTn8R
https://dl.doubtnut.com/l/_YbShzlmaB07I
https://dl.doubtnut.com/l/_ODm1cFGuTbdA
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[ @ Watch Video Solution J

. . 11—z Ty — 14 z—3
14. Find the values of p so that the lines 7 = = and

2p 2
7_7%—y—5—6_zareatri ht angles
3p 1 5 ght angies.

o Watch Video Solution

15. Find the shortest distance between the lines whose vector equations

are

7:(%+3)+A(2€—3+1§:) and7:(2i+3—l%)+u(3%—53+2

o Watch Video Solution

16. Find the equation of the perpendicular drawn from the point (
1 1
2,4, — 1) tothelinez +5 = Z(y—i— 3) = — §(z — 6) and obtain the

co-ordinates of the foot of this perpendicular

o Watch Video Solution



https://dl.doubtnut.com/l/_Hw7ck1TtoBZr
https://dl.doubtnut.com/l/_OKzq08vhXj1W
https://dl.doubtnut.com/l/_TCWmqgfgBsvd
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17. Using vectors show that the points
A(-2,3,5),B(7,0, —1)C(—3, —2, —5) and D(3,4,7) are such

that AB and CD intersect at the point P(1, 2, 3).

o Watch Video Solution

18. Show that the lines
7= (i-3) A2+ k) and V= (20 5) +u(i+5- k)

do not intersect .

o Watch Video Solution

19. Find the Vector and Cartesian equations of the line passing through

the point (1, 2, 4) and perpendicular to the two lines

x—8 y+19 z—10 d:c—15 y— 29 z—5
= = an —= —=
3 —16 7 3 8 -5

o Watch Video Solution



https://dl.doubtnut.com/l/_oeOgMLk9MDsB
https://dl.doubtnut.com/l/_ENLDPQpe4heN
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20. Find the shortest distance between the following pair of lines :

w—l_y—2_z—3 a:—2_y—3_z—5
2 3 4 3 4 5

o Watch Video Solution

21. 2/ Find the perpendicular distance of the point (1, 0, 0) from the line

-1 +1 10
z 5 = y_3 = Z—; Also, and the coordinates of the foot of the

perpendicular and the equation of the perpendicular.

° Watch Video Solution

22. Find the shortest distance between the following lines whose vector

equations are: 7 = (1—t)i+(t—2)7+ -2k and

7= (s+1)i+ (25— 1)j— (25 +1)k.

° Watch Video Solution



https://dl.doubtnut.com/l/_avWA4eeF3bkK
https://dl.doubtnut.com/l/_rXINaMR0tplZ
https://dl.doubtnut.com/l/_QySdqUZOji9X
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23. Find the angle between the following pair of lines:

—z+2 y—-1 z+43 z+2 -8 z-5
5 = 7 =3 an 1 4 = 4 and chec

whether the lines are parallel or perpendicular.

° Watch Video Solution

Topic 2 Long Answer Type Questions li

1. Derive the equation of a line in space passing through a given pont and

parallel to a given vector in both vector and Cartesian form.

° Watch Video Solution

2. Derive the condition for the coplanarity of two lines in space both in

vector and cartesian form.

° Watch Video Solution



https://dl.doubtnut.com/l/_r9gnSmKX0G5J
https://dl.doubtnut.com/l/_XeEQSPylQ5WQ
https://dl.doubtnut.com/l/_Skj7QTNbJT6Z
https://dl.doubtnut.com/l/_SCHfvOyWFnmC

3. Find the coordinates of the foot of the L and the length of the L

drawn from the point P(5,4,2) to the line.
?) = — i+ 33' +k+ )\(2% + 33 — l;:) . Also find the image of P in this
line.

° Watch Video Solution

4. Find the equation of line passing through points
A(0,6, —9) and B( — 3, —6,3). If D is the foot of perpendicular
drawn from the point C(7,4, — 1) on the line AB, then find the

coordinates of point D and equation of line CD.

° Watch Video Solution

, : : : oz y—-1  z2-2
5.Find the image of the point (1, 6, 3) in the line 1= 3 = 3 -

Also, write the equation of the line joining the given point and its image

and find length of the segment joining the given point and its image.

o Watch Video Solution



https://dl.doubtnut.com/l/_SCHfvOyWFnmC
https://dl.doubtnut.com/l/_Hftf7KmLLHP1
https://dl.doubtnut.com/l/_S3M6oY8AphgY

6. The points A(4, 5, 10), B(2, 3, 4) and C (1, 2,-1) are three vertices of a
parallelogram ABCD. Find the vector equations of the sides AB and BC and

also find the coordinates of point D.

° Watch Video Solution

7. Write the vector equations of the following lines and hence determine

the distance between them

z—1 y— 2 z+4and
2 3 6 4 6 12

z—-3 yYy—3 z+5

° Watch Video Solution

Topic 3 Very Short Answer Type Questions

1. Find the equation of the plane with intercept 3 on the y-axis and

parallel to ZOX plane.

e l


https://dl.doubtnut.com/l/_S3M6oY8AphgY
https://dl.doubtnut.com/l/_i0IW3LxX3FSD
https://dl.doubtnut.com/l/_naf6A5kLFrIZ
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| ¥ Vvatch Video Solution |

2.Find the equation of the plane which makes intercepts 1,-1 and 2 on the

X,y and z axes respectively.

o Watch Video Solution

3. Find the distance of the plane 2z — 2y 4 42z = 6 from the origin.

o Watch Video Solution

4.Find the equation of plane with intercept 4 on z axis and parallel to XY

plane.

o Watch Video Solution

5. Write the distance of a point P(a, b, ¢) from x-axis.

| o WMl L \ 2 dana C Al ilklmn



https://dl.doubtnut.com/l/_wN3tIEY7HVo8
https://dl.doubtnut.com/l/_8ngm9UDfwN26
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6. Write the vector equation of the plane, passing through the point

(a,b,c) and parallel to the plane 72 + 3 + k=2

o Watch Video Solution

7. Find the length of the perpendicular drawn from the origin to the

plane 2x 3y + 6z + 21 = 0.

o Watch Video Solution

8. Write the distance between the parallel planes 2x -y + 3x =4 and 2x -y

+3z=18.

o Watch Video Solution

9. Find the distance of the plane 3z 4y + 12z = 3 from the origin.


https://dl.doubtnut.com/l/_0otdkpFl3F8V
https://dl.doubtnut.com/l/_62fuExHa342q
https://dl.doubtnut.com/l/_QXWLutsoX7fh
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° Watch Video Solution

10. Write the intercept cut off by the plane 2z +y — z = 5on x — a&s-

° Watch Video Solution

2
11. Find the value of A , such that the line x 5 = = is

perpendicular to the plane3x-y-2z=7.

° Watch Video Solution

12. Find the distance of the point (2,3,4) from the x-axis.

° Watch Video Solution

13. Write the distance of the following plane from the origin:

2 —y+2z2+1=0



https://dl.doubtnut.com/l/_YhqQLshRSwqO
https://dl.doubtnut.com/l/_znjuZfK0VyDV
https://dl.doubtnut.com/l/_bwi04UMmbh1t
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_ ° Watch Video Solution

Topic 3 Short Answer Type Questions |

1. Find the distance of the point (23,-5) from the plane

r.(i+2j—2k) = 9.

° Watch Video Solution

2. The equation of the plane passing through the line of intersection of
the planes ¢ + y + 2z = 6 and 2z + 3y + 4z + 5 = 0 and perpendicular

to the plane 4z + 5y — 3z = 8iis

° Watch Video Solution

3. Find the equation of the plane through the intersection of the planes
3z y + 2z 4 = 0 and

z + vy + =z 2 = O0and the point (2,2,1).


https://dl.doubtnut.com/l/_c1TBhh8Z2XVg
https://dl.doubtnut.com/l/_uzcRey0xgBE1
https://dl.doubtnut.com/l/_ZD7NwwdYROPq
https://dl.doubtnut.com/l/_bHUif8qXK9nj

° Watch Video Solution

Topic 3 Short Answer Type Questions i

1. Find the distance of a point (2,5,-3) from the plane . 7 (6% — 33 + 212:)

=4

° Watch Video Solution

2.Find the equation of the plane passing through the intersection of the
planes

3x+2y-z+1=0and x+y+z-2=0 and the point (2, 2, 1).

° Watch Video Solution

3. Find the distance of the point ( — 1, — 5, — 10) from the point of

intersection of the line 7 =2i — 3 + 2k + )\(3% + 4_}' + 21%) and the


https://dl.doubtnut.com/l/_bHUif8qXK9nj
https://dl.doubtnut.com/l/_lU3uDJy5Ambk
https://dl.doubtnut.com/l/_8ERUzx0WQ5Ht
https://dl.doubtnut.com/l/_vujNaXHC9Tix

pIane?%—}'—klAc:S.

° Watch Video Solution

4. Find the image of the point having position vector i+ 23’ + 4k in the

pIane72i—j’+lAc+3=0.

° Watch Video Solution

5. Find the coordinates of the point, where the line
z— 2 y+1 z—2
s =1 — 3 intersects the planex —y+ 2 — 5 =0.Also

find the angle between the line and the plane.

° Watch Video Solution

6. Find the equation of the plane which contains the line of intersection
of the planes —>'r2—|—23—|—3i€—4:0, —>'r22—|—3—l}+5:0and

which is perpendicular to the plane



https://dl.doubtnut.com/l/_vujNaXHC9Tix
https://dl.doubtnut.com/l/_542pqKWUqK5F
https://dl.doubtnut.com/l/_dj9lDLwNzoLY
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I ° Watch Video Solution

7. Find the equation of plane(s) passing through the intersection of
planes z + 3y + 6 = 0 and 3z — y — 42 = 0 and whose perpendicular

distance from origin is unity.

o Watch Video Solution

8. Find the equation of the plane through the pont A(1,2,1) and

perpendicular to the line joining the points P(1,4,2) and Q(2,3,5). Also find

z+3 y—95 z-T

the distance of this plane from the line 5 7 7

o Watch Video Solution

9. Find the distance of the point P(6,5,9) from the plane determined by

the points A(3, — 1,2), B(5,2,4)and C( — 1, —1, 6).

o Watch Video Solution



https://dl.doubtnut.com/l/_GQqEV6nzAnoS
https://dl.doubtnut.com/l/_fftLpNmlOQUn
https://dl.doubtnut.com/l/_HBNGaICC2ujn
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Topic 3 Long Answer Type Questions li

1. Derive the equation of a plane in normal form both in the vector and

Cartesian form .

o Watch Video Solution

2. Derive the condition for the coplanarity two lines in space both in the

vector form and Cartesian form.

o Watch Video Solution

3. Find the vector and Cartesian forms of the equation of the plane
passing through the point (1, 2, —4) and parallel to the lines
= (%+23—4/%) +>\<2%+33+61%)and = (%—33+5ic) +,
Also find the distance of the point (9, -8, -10) from the plane thus

obtained.



https://dl.doubtnut.com/l/_szyaD3Q5LvJs
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I o Watch Video Solution

4.Find the equation of the plane passing through the line of intersection
of the planes —7ri+j+k=1and — 2% + 37—k + 4 = Oand

parallel to x-axis.

o Watch Video Solution

5.Find the distance between the point (7, 2, 4) and the plane determined

by the points a(2,5, — 3), B( — 2, — 3,5) and C(5, 3, — 3).

o Watch Video Solution

6. Find the distance of the point ( — 1, — 5, — 10) from the point of
intersection of the line 7 =2 —j+ 2k + )\(373 + 45 + 2]%) and the

pIane7§—3+lAc:5.

° Watch Video Solution



https://dl.doubtnut.com/l/_HzykKm4zdktC
https://dl.doubtnut.com/l/_ltTdfJyMsbEg
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7. Find the equation of the plane through the line of intersection of the
planesz +y+ 2 =1 and 2z + 3y + 42 = 5 which is perpendicular to

theplanez —y+ 2 = 0.

° Watch Video Solution

8. Find the distance of the point (2,12,5) from the point of intersection of
the lines 7 = (2% — 47 + 2]2:) + )\(3% + 45 + 212:) and the plane

r-(%—23+l%):0

° Watch Video Solution

9. Find the equation of the plane that contains the point A(1,-1,2) and is
perpendicular to both the planes 2z +3y—2z=5 and
x + 2y — 3z = 8. Hence, find the distance of the point P( — 2, 5, 5) from

the plane obtained above

° Watch Video Solution



https://dl.doubtnut.com/l/_V5QMG7zxO752
https://dl.doubtnut.com/l/_Ehj5VSppZeNH
https://dl.doubtnut.com/l/_m94mDIyMNQjL
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10. Show that the lines

x+ 3 y—1 z—25 dm—l—l y— 2 z—95 q
—= = —= = n r
3 1 5 an 1 D) 5 a are

coplanar. Also, find the equation of the plane containing these lines.

° Watch Video Solution

1. Find the coordinates of the point where the line through
(3, —4, —5) and (2-3,1) crosses the plane passing through the points

(2,2,1),(3,0,1) and (4,-1,0).

° Watch Video Solution

12. Find the equation of the plane through the line of intersection of the
planes — 77 +3j +6 = 0and — r37 — j — 4k = 0, which is at a

unit distance from the origin.

° Watch Video Solution



https://dl.doubtnut.com/l/_IzHlpKGXp2Rx
https://dl.doubtnut.com/l/_HvgPjSaJBDeM
https://dl.doubtnut.com/l/_Mf3hgCOswYDx
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13. Find the vector equation of the plane passing through three points
with position vectors i+ j—2i— j+ kand i + 27 + k. Also find the
coordinates of the point of intersection of this plane and the line

7 =3; - 3—12:+/\(2f2— 23'+i<;).

° Watch Video Solution

14. Find the equation of the plane determined by the points
(A(3, — 1, 2), B(5,2,4) and C( — 1, — 1, 6)- Also find the distance

of the point P(6, 5, 9) from the plane.

° Watch Video Solution

15. Find the vector equation of the line passing through the point (1,2,3)

and parallel to the planes 7% — 3 + 2k = 5and 7)317 + 3 +k=6.

° Watch Video Solution



https://dl.doubtnut.com/l/_uZ7TRqsPd4US
https://dl.doubtnut.com/l/_2g7jDCZrrshM
https://dl.doubtnut.com/l/_L6UV6gUcTHVV
https://dl.doubtnut.com/l/_FdH8P9DDmnhK

16. Equation of the plane that contains the lines
r= (2+3) +A(2+2§'—l}) and ,r = (%+3’) +u(—2+§'—21%)

is

° Watch Video Solution

_ — 9 _ _ 9 _
17.If the lines z -1 = y _Z 3 and z—1 = y _Z :
-3 —2y 2 k 1 5

are perpendicular, find the value of £ and hence find the equation of

plane containing these lines.

° Watch Video Solution

18. Find the vector and cartesian equations of a plane containing the two
lines

— 2 A > 4 A > — 2 A ? 1
r = (2z+3—3k) +)\<z+2j+5k) and 7 = (3z+33+2k) +,\(31
. Also show that the line 7 — (2% Y 5)+ 212) n p(3% Y 5/2:) lies

in the plane.

° Watch Video Solution



https://dl.doubtnut.com/l/_FdH8P9DDmnhK
https://dl.doubtnut.com/l/_Iiqvolnhlkt0
https://dl.doubtnut.com/l/_Sq9CpY8BAwLJ

19. Find the distance of the point ( — 1, — 5, — 10) from the point of

intersection of the line ? =27 — 3 + 2k + )\(3% + 43' + 2]%) and the

pIane72—§+l}=5.

o Watch Video Solution

20. Find the equation of the plane passing through the line of

intersection of the planes 2x + y-Z =3,5x -3y + 4z + 9 = 0 and parallel to
z—1 y—-3 z-95
2 4 5

the line

o Watch Video Solution

21. Find the vector equation of the plane which contains the line of

intersection of  the plane i + 25 + 3k— 4=0 and

72% +3 - kE+5=0 and which is perpendicular to the plane

T5i4+3j— 6k+8=0.

| o A _L vl . o ~_ ..o ]


https://dl.doubtnut.com/l/_Sq9CpY8BAwLJ
https://dl.doubtnut.com/l/_nxQEEi38lyw5
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22. Find the coordinates of the foot of the perpendicular and the
perpendicular distance from the point P(3,2,]) to the plane

2 —y+2+1=0.

° Watch Video Solution

23. Find the equation of the plane passing through the point P(1,1,1) and
containing the line 7 = ( — 3147+ 51%) + )\(317 — 7 - 515) . Also,

show that the plane contains the line

7:(—%+2§+5k>+u<2—2j—5fc).

° Watch Video Solution
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