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THREE-DIMENSIONAL GEOMETRY

Solved Example

1. Aline makes 30°, 120° and 90° angles from the positive direction of z-

axis, y-axis and z-axis respectively. Find its direction cosines.

A 51,0
1
B. 5 — 50
C.+/3, — 1,0
V3 1
D=5 3,0

Answer: B


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_sFD31jpnSSWb

° Watch Video Solution

2. Find the direction ratios and direction cosines of a line joining the

points (3, — 4, 6) and (5, 2, 5).

° Watch Video Solution

3.Show that the points (2, 3,4), ( — 1, — 2,1), (5, 8, 7) are collinear.

° Watch Video Solution

4. A vector of magnitude 6 units makes equal makes angles from

OX — , OY — and OZ-axes. Find the vector.

° Watch Video Solution



https://dl.doubtnut.com/l/_sFD31jpnSSWb
https://dl.doubtnut.com/l/_3NXy7ktUoRa9
https://dl.doubtnut.com/l/_Hejjuz2q25tV
https://dl.doubtnut.com/l/_R70CxbhqWIL7

5. Find the equation of a line passing through the point (2, — 3, 5) and

parallel to vector (3% + 23’ — ic)

° Watch Video Solution

6. Find the vector and cartesian equation of a line passes through the

points (1, 3, 2) and origin.

° Watch Video Solution

7. Find the value of A. If the points A( —1,3,2), B( — 4,2, —2) and
C(5, A, 10) are collinear.

A 2

B.3

c4

D.5


https://dl.doubtnut.com/l/_nKO5nk4w55yl
https://dl.doubtnut.com/l/_vr72wi8hRCAY
https://dl.doubtnut.com/l/_fgyC4vql9Z9Q

Answer: D

° Watch Video Solution

8. Find the angle between the lines T = <% + 3) + )\<37£ + 23 + 6]2:)

and 7 = (%—l%)+g(%+23+21%)

° View Text Solution

9. Show that the lines

z—1 'y =z dar;+1_y_
T = _—g =3 =5 = are

A. perpendicular

B. parallel

C. perpendicular and parallel

D. none of these

Answer: A



https://dl.doubtnut.com/l/_fgyC4vql9Z9Q
https://dl.doubtnut.com/l/_suTqMShChwR5
https://dl.doubtnut.com/l/_gH3xpb3tOWiG

| ° Watch Video Solution

— +3 1
10. Show that the lines z—4 = Y = 2t and
1 —4 7
z—1 y+1 z+ 10 | . )
5 = — = 3 intersect. Also find the co-ordinates of their

point of intersection.

A. (5,7, 6)

B.(5, —7,5)

C.(5, — 7,6)

D.(—4, —17,6)

Answer: C

° Watch Video Solution

1. Find the co-ordinates of a point where the line

2ol _y=2  ZFO ets the plane 22 + 4 3
= = , meets e ane Zx — 2 = o.
3 3 —4 P



https://dl.doubtnut.com/l/_gH3xpb3tOWiG
https://dl.doubtnut.com/l/_vHrY11Gld9v5
https://dl.doubtnut.com/l/_Ga19IKVKYf93

A(-3, -1, —1)

B. (3, 1, 1)

C. (2, -3, — 1)

D. (3, -1, — 1)
Answer: D

° Watch Video Solution

12. Find the co-ordinates of the foot of perpendicular drawn from point

.oz y—1 z—2
A(1,6,3)tothellneT— 5 =3

° Watch Video Solution

13. Find the shortest distance the lines 7 =i+ 3 + )\(2% — 3 + Ifc) and

7:(2%+3+l§:)—u(3%—53)

° Watch Video Solution



https://dl.doubtnut.com/l/_Ga19IKVKYf93
https://dl.doubtnut.com/l/_Ro7Fvihp8a4f
https://dl.doubtnut.com/l/_wOuACd39rXHu

T
14. Find the shortest distance between the lines 1 =

dx+3_y—6_9
M T T3 T

° Watch Video Solution

15. Find the shrotest distance between the lines

?:%+“+/\(22—3+l})and7:2%+3—I%+u(2%—3+12).

° Watch Video Solution

16. Show that the points A(0,4,3),B( —1, — 5, —3),C( — 2, —2,1)
and D(1, 1, 1) are coplanar. Also find the equation of the plane in which

these points lie.

° Watch Video Solution



https://dl.doubtnut.com/l/_jFE6TQFb1BvU
https://dl.doubtnut.com/l/_UsmQFPJnz8FS
https://dl.doubtnut.com/l/_j58XeXczVUlT

17. Find the equation of the plane which cuts the intercepts of length

3, — 4 and 2units on the axes respectively.

° Watch Video Solution

18. Convert the equation of plane 2z — 4y + 3z = 24 into intercept from

and find the intercepts cuts from the axes.

° Watch Video Solution

19. A variable plane moves in such a way that the sum of the reciprocals of
its intercepts on the three coordinate axes is constant. Show that the

plane passes through a fixed point.

° Watch Video Solution



https://dl.doubtnut.com/l/_nU6aquZ8v9F6
https://dl.doubtnut.com/l/_ZjH8vfE1eTRp
https://dl.doubtnut.com/l/_FcPGjmMeiikh

20. A plane cuts the co-ordinate axes at A, B and C respectively. If the

centroid of AABC'is (2, — 3, 4), find the equation of the plane.

° Watch Video Solution

21. Find the vector and equation of a plane which is at a distance of 10
units from origin and normal vector from origin to this plane is

2i — J + 2k.

° Watch Video Solution

22.The vector equation of a plane is 7 (3; + 23 — Gic) = 56. Convert it
into normal form. Also find the length of perpendicular from origin and

direction cosines of normal to the plane.

° Watch Video Solution



https://dl.doubtnut.com/l/_vA9ge7q6NkdC
https://dl.doubtnut.com/l/_2PG57ri9RlW4
https://dl.doubtnut.com/l/_OHPVQ9nP12lG

23. The co-ordiantes of the foot of perpendicular from origin to a plane

are (1,2, — 3).Find the eqution of the plane.

o Watch Video Solution

24. Find the normal form of the plane 2z 4 3y — z = 5. Also find the

length of perpendicular from origin and d.c's of the normal to the plane.

o Watch Video Solution

25. Find the vector and cartesian equation of plane which passes through
the point (1, 3, — 2) and normal to the vector (2; 4+ - 3]2:) .
A2x+y+3z2=11
B.2r +y— 32 =11
C2x —y—3z=11

D.2z —y+ 3z =11


https://dl.doubtnut.com/l/_OazuJBH4z8vX
https://dl.doubtnut.com/l/_OqkVhPzygsFp
https://dl.doubtnut.com/l/_PQ4rOZiIbecM

Answer: B

° Watch Video Solution

26. Find the vector equation of the following plane in product form

7:(%—I})+A(%+23)+u(%+33—fs).

o Watch Video Solution

27.Find the cartesian form of the equation of the plane.

T = =i+ (1= i+ 2+ 3k

o Watch Video Solution

28. Find the angle between the planes 3z +y+2z=1 and

2z —y+2+3=0.

o Watch Video Solution



https://dl.doubtnut.com/l/_PQ4rOZiIbecM
https://dl.doubtnut.com/l/_hfFjlX6l1CHh
https://dl.doubtnut.com/l/_rcRclhVarAuR
https://dl.doubtnut.com/l/_7XP9G44nRcOS

29. Find the value of "\’ if the planes 7. (z 12+ 312) +3=0and

. (A% + 25 + 7123) = 10 are perpendicular.

° Watch Video Solution

30. Find the equation of a plane passes through the point (1, — 2, 4)

and parallel to the plane3x —y+ 3+ 224+ 5 = 0.

° Watch Video Solution

31. Find the equation of the plane which passes through the point
(2, 2, 2) and through the intersection of the planes 3z — y + 2z = 4 and

c+y+z=2

° Watch Video Solution



https://dl.doubtnut.com/l/_CeO1RCSSrX9B
https://dl.doubtnut.com/l/_2eZMmlajHnZ8
https://dl.doubtnut.com/l/_7mX0X5dFCP6R

32. Find the vector equation of a plane passing through the intersection

of the planes 7. (i +3+1Ac) —6and 7. (2% +33’+4fc) —5=0and

through the point (2, 2, 1).

(117, 4125 + 1312:) 59
(117, 125 - 1312:) 59
(m 125+ 131%) 59
(m — 125 - 1312:) — 59
Answer: A
o Watch Video Solution
33. Find the angle between the line
= (2% +5— IAC) + )\<27AZ + 25 + l%) and the plane

g (6%—33‘+21§:)+1:0.

o Watch Video Solution



https://dl.doubtnut.com/l/_hHEo3zvahYvs
https://dl.doubtnut.com/l/_pAU3S3ZLbgiO

34. If the line 7 = (2% Ty . k) + /\(% +mj— 212:) is parallel to the

plane 7. (25 + 74 ml;:) = 1 then find the value of m.

° Watch Video Solution

35. Find the equation of a plane passes through the points (0, 0, 0) and

3
(1, 3, 5) and parallel to the line L % = zl— .

° Watch Video Solution

36. Find ten equation of the plane passing through the point (0,7, — 7)

:13+1_y—3_z+2
-3 2 1

and containing the line

° Watch Video Solution

37. Find the perpendicular distance from the point (1, — 3,4) to the

plane 3z — 4y + 12z — 1 = 0.

[ - 1


https://dl.doubtnut.com/l/_GfDI6OR8TDFw
https://dl.doubtnut.com/l/_Nt725j5nKMDU
https://dl.doubtnut.com/l/_Hxnf3mbrOpfv
https://dl.doubtnut.com/l/_vT3jiQ6pOAUZ

| @J Watch Video Solution J

38. Show that the point (1,2,1) is equidistant from the planes

7. (%+2§'—2ic) — 5and 7. (2%—2§'+12:)+3:0.

° Watch Video Solution

39. Show that the distance between planes

1
2m—2y+z+3:Oand4x—4y—|—2z+5:0is€

° Watch Video Solution

40. Find the equations of het planes parallel to the plane
x + 2y — 2z + 8 = 0 which are at distance of 2 units from the point

(2,1,1)

° Watch Video Solution



https://dl.doubtnut.com/l/_vT3jiQ6pOAUZ
https://dl.doubtnut.com/l/_iql99tey7YD6
https://dl.doubtnut.com/l/_mTvdQOoY14My
https://dl.doubtnut.com/l/_JQQ35j81cUHl
https://dl.doubtnut.com/l/_R8gfJeMLoPpR

41. Find the co-ordinates of the foot of perpendicular and its
perpendicular distance drawn from the point (1,3,4) to the plane
2c —y+ 2+ 3 = 0. Also find the image of the point (1, 3,4) in the

plane.

° Watch Video Solution

42. Find the image of the point (1,\ 2,\ 3) in the plane

x+2y + 4z = 38

° Watch Video Solution

43. A variable plane is at a constant distance p from the origin and meets
the coordinate axes in A, B, C' . Show that the locus of the centroid of

the tehrahedron OABCisx 2+ y 2+ 2 2 = 16p >

° Watch Video Solution



https://dl.doubtnut.com/l/_R8gfJeMLoPpR
https://dl.doubtnut.com/l/_fBq8y04HBQyg
https://dl.doubtnut.com/l/_EPxZ2s3vdXJE

44. Find the distance of the point

z+3 y— 2 z J el
- = — m r r
3 6 2 easure paae

(2,3,4) from the line

= to the plane
3r+2y+22—5=0.

° Watch Video Solution

45, Show that the line
7= (i R) e a(s-5)

7) (42 — I%) + ,u(2% + 31%) are coplanar. Also find the equation of

plane in which these lines lie.

° Watch Video Solution

46. Prove that

lines
z+1 y+3 _z+5

dw—2_y—4 z—6 |
3 =~ and—)— = = — = —— are coplanar.

Aslo, find the plane containing these two lines.

° Watch Video Solution



https://dl.doubtnut.com/l/_WRi2tHKtkJvm
https://dl.doubtnut.com/l/_qJA7V8KlObnD
https://dl.doubtnut.com/l/_9RxEuN3UvlKD

47. Find the equation of a plane passing through the parallel lines

-3 y+t2 2z
1 -4 5
z—4 y—3 z— 2

and T =4 = are coplanar. Also find the equation of

plane in which these lines lie.

o Watch Video Solution

Exercise 11 A

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

respectively, find its direction cosines.

° Watch Video Solution

2. Can a line make angle 45°,60°,120° with z —,y — and z-axes

respectively.

° Watch Video Solution



https://dl.doubtnut.com/l/_JeT35nZEYOY4
https://dl.doubtnut.com/l/_lWMOLKbb3aV6
https://dl.doubtnut.com/l/_zS90814xagwo

3. Find the direction cosines of that line whose direction ratios are as
follows :
(1, —2,2,(i)2,6,3

(iii) 3,1, — 2

° Watch Video Solution

4.Find the direction cosines of the line joining the following points :
(i) A(2, — 1, 3), B(3,1.1)
(i) A(2, — 1,2),B( —4,2,0)

(iii) A(4,3, —5), B( — 2,1, — 8)

° Watch Video Solution

5. Show that the point A(2, — 3, — 4), B(1, 2,3),C(3, — 8, —11) are

collinear.

° Watch Video Solution



https://dl.doubtnut.com/l/_zS90814xagwo
https://dl.doubtnut.com/l/_R372RtBr1UOd
https://dl.doubtnut.com/l/_PpoalmLXLelu
https://dl.doubtnut.com/l/_xisseomC2r6D

6. Find the angle between those lines whose direction ratios are as
follows :

(i) (2, 3,6) and (1, 2, 2)

(i) (4, — 3,5) and (3, 4, 5)

(iii) (1,2, 1) and (4, — 3,2)

° Watch Video Solution

7.Find the angle between the following vectors :

o 4 A 2 Y 4 - 2
() a =2t —65+3kand b =1+ 25 —2k

%

(i) @ =63 +37—2kand b =43 — 25 + 9k

° Watch Video Solution

8.Show that the joint of the points (1,2,3), (4,5,7) is parallel to the join of

the points (-4,3,-6),(2,9,2).

| o WMl L\ dan C Al ikl n


https://dl.doubtnut.com/l/_xisseomC2r6D
https://dl.doubtnut.com/l/_VQXJBGpKtv36
https://dl.doubtnut.com/l/_z22YSUm1O6cF
https://dl.doubtnut.com/l/_UDc1FJv3Sbbk

L ¥Yvdalillil VIUCUV JViuLlivii )

9. |If the «co-ordinates of four points in space are
A(6, —6,0),B(—1, —7,6),C(3, —4,4) and D(2, —9,2) then

show that AB is perpendicular to CD.

° Watch Video Solution

10. If 7 is a vector of magnitude 21 and has direction ratios 2, — 3and6,

then find 7

° Watch Video Solution

1. Find the angles which the following vectors, makes form the co-
ordinates axes :

(i) 23 + j + 3k, (i) 37 — 4) + 5k

° Watch Video Solution



https://dl.doubtnut.com/l/_UDc1FJv3Sbbk
https://dl.doubtnut.com/l/_O5XJlKMKIfbN
https://dl.doubtnut.com/l/_tfUAbwxtsIqG
https://dl.doubtnut.com/l/_Uqbab1QUB3a8
https://dl.doubtnut.com/l/_IEAE1iWgalXu

12. Find the angle between the lines whose direction cosines are given by

the equations 3/ + m + 5n = 0 and 6mn — 2nl 4 5lm = 0

° Watch Video Solution

13. Prove that the lines whose directioncosines are given by the equtions

l+m+n =0 and 3lm — 5mn + 2nl = 0 are mutually perpendicular.

° Watch Video Solution

14. If the direction cosines of two lines are l1, m1, n1 and l2, ma, n2, then

find the direction cosine of a line perpendicular to these lines.

° Watch Video Solution

15. Find the angel between any two diagonals of a cube.

° Watch Video Solution



https://dl.doubtnut.com/l/_IEAE1iWgalXu
https://dl.doubtnut.com/l/_LDhRbJf3GEf0
https://dl.doubtnut.com/l/_yFSxLRVNVXu7
https://dl.doubtnut.com/l/_XXxhULOgDSrR

16. Find the angle between two lines whose direction ratios are

proportional to 1, 1, 2and(\/§ — 1), ( — V3 - 1), 4.

° Watch Video Solution

17. Find the angles of a triangle whose verties are A(3, 2, 1), B(35, 2)

and C(5, — 2, 3).

° Watch Video Solution

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

respectively, find its direction cosines.

° Watch Video Solution

19. Find the direction cosines of a line which makes equal angles with the

coordinate axes.


https://dl.doubtnut.com/l/_XXxhULOgDSrR
https://dl.doubtnut.com/l/_CsvjTrl3vO85
https://dl.doubtnut.com/l/_wkAQd3awvDWp
https://dl.doubtnut.com/l/_SVG30oeQmj4C
https://dl.doubtnut.com/l/_5uSTOfQn56NA

° Watch Video Solution

20. If a line has the direction ratios 18, 12, 4, then what are its direction

cosines?

° Watch Video Solution

21. Show that the points (2, 3,4), ( — 1, — 2, 1), (5, 8, 7) are collinear.

° Watch Video Solution

22. Find the direction cosines of the sides of the triangle whose vertices

are (3,5,4),(1,1,2)and (5, 5, 2).

° Watch Video Solution

Exercise 11 B



https://dl.doubtnut.com/l/_5uSTOfQn56NA
https://dl.doubtnut.com/l/_7RAUewSpXbZ9
https://dl.doubtnut.com/l/_MZf83esjf3ST
https://dl.doubtnut.com/l/_uCXjJiIbjVCr
https://dl.doubtnut.com/l/_nNcwobWT3gdN

1. Find the vector equation of a lin e passes through the point whose

position vector is (2% —j—- l;:) and parallel to vector i + 5k.

° Watch Video Solution

2. Find the vector equation of a line passes through the point i 435+ k

and parallel to vector 3t —2j + k.

° Watch Video Solution

3. Find the equation of a line passes through the point (2, 3,4) and

whose direction ratios are 3, — 1, — 2.

° Watch Video Solution

x
4. Find the equation of a line parallel to the line = ==

and passes through the point (0, — 1, 2).

e l


https://dl.doubtnut.com/l/_nNcwobWT3gdN
https://dl.doubtnut.com/l/_fE291hGmxC34
https://dl.doubtnut.com/l/_Qzl7mRAlUr4E
https://dl.doubtnut.com/l/_CMd9m6yrFGH2

| ¥ Vvvatch video sSolution J
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5. The cartesian equation of a line is 1 5 3

vector equation.

° Watch Video Solution

6. Find the vector equation of the line through

A(3,4, — 7T)andB(1, — 1, 6)- Find also, its Cartesian equations.

° Watch Video Solution

7. Find the equation of a line passes through the points whose position

vectors are (2 + 43' + IQ:) and (2% — 3 + 51})

° Watch Video Solution



https://dl.doubtnut.com/l/_CMd9m6yrFGH2
https://dl.doubtnut.com/l/_aok3HFfjxtf8
https://dl.doubtnut.com/l/_oUJy8EF86MPt
https://dl.doubtnut.com/l/_PqfvIkUZYdJO

8. Prove that the points A(2,0, — 3), B(1, — 2, —5) and C(3,2, — 1)

are collinear.

° Watch Video Solution

9. Prove that the points A(9, — 1,4), B( — 1, — 3,2) and C(4, — 2, 3)

are collinear.

° Watch Video Solution

10. Prove that the point A(1,2,3), B( —2,3,5) and C(7,0, — 1) are

collinear.

° Watch Video Solution

11. Find the values of X ad p if the points A( — 1,4, — 2), B(\, u, 1) and

C(0,2, — 1) are collinear.

| e |


https://dl.doubtnut.com/l/_KTOzDsj4TdVV
https://dl.doubtnut.com/l/_dCmY87ZnVUGl
https://dl.doubtnut.com/l/_RxJR5ykIL1eN
https://dl.doubtnut.com/l/_c9H9wdjchaDE

l & Watch Video Solution J

12. Find the equation of a line passes through the point 7 + j + 5k and

parallel to line joining the points (2, — 4, 1) and (0, 1, 3).

° Watch Video Solution

13. The cartesian equation of alineis 6z + 1 = 3y — 2 = 3 — 2z. Find its

direction ratios.

° Watch Video Solution

14.Find the angle between the following pairs of lines

— ~ ~ ~ N ~ ~
Q) i :3i+2j—4k+)\(i—2j+2k) and
— ~ 2 4 ~ .2
r :5j+k+,u<3z+2j+63k)

:%+3’+A(%+2}'+I§;)and7:u(3%+63’+4ic)
y—2 z—1 w—l—3_y—5_z—1

(i) ——= = 3=~ —g-ad—- = —3 4

8
I
—



https://dl.doubtnut.com/l/_c9H9wdjchaDE
https://dl.doubtnut.com/l/_UN3Pr4eOyc2R
https://dl.doubtnut.com/l/_zQ93Pm0Nng4d
https://dl.doubtnut.com/l/_frEk24cu1Y4w

a:+1_2y—3 z— 2

(,)5—x_y+3_z—5 q B
M~ =9 T 71 ™Mo T T4 T
z+3 y—1 z—1 y+3 z+5
(v) ) , 2= 3and 5 = 3 1
° Watch Video Solution
1
15. (i) Show that the line CE—2|-3:'!/+1 :z—?t?) and

€T y— 5 z—3 .
— = = are perpendicular.

5 1 -3
4 y+3 241
(i) Show that the lines = = y4 = 21— are mutually

perpendicular.

° Watch Video Solution

16. Find the values of X if the following of lines perpendicular :

l—2z T7y—14 z+1 d7—7$_y_1—z
3 3x 2 M7y T17T 75

o Watch Video Solution



https://dl.doubtnut.com/l/_frEk24cu1Y4w
https://dl.doubtnut.com/l/_Ms0cOecluLCY
https://dl.doubtnut.com/l/_unJXjaWc8oJ8

17. Show that the following pairs of lines intersect. Also find their point of

intersection :

x—1 y— 2 z—3 x —4 y—1

(i) 5 =3 — 2 and = =2
(,,)x—4_y+3_z+1 da:—l_y+1_z+10
W T T T Ty T T T3 T T g

° Watch Video Solution

18. Show that the lines

T 1 — Yy — o 1 and * 1 = Y = i 1 do not
1 -1 1 1-—- -1 2

intersect.

° Watch Video Solution

19. Show that the lines 7 =147 - k+ )\(35 — 3) and

T =43 +k+ ,u(% + 312:) intersect. Also find the co[-ordinates of their

point of intersection.

° Watch Video Solution



https://dl.doubtnut.com/l/_83pqHxjqPE2l
https://dl.doubtnut.com/l/_wb23Akp71MDp
https://dl.doubtnut.com/l/_cDUkTgR1OMHD

20. Find the co-ordinates of that point at which the lines joining the

points (1, 1, 2) and (3, 5, — 1) meets the xy-plane.

° Watch Video Solution

21. Find the co-ordinates of that point at which the line joining the points

(—2,1,4) and (2, 0, 3) meets the yz — plane.

° Watch Video Solution

22. Find the co-ordinates of a point at which the line

1 -3 z+5
m;— _Y 5 = 6 , meets the plane 3z — y + 2z = 3.

° Watch Video Solution

23. Find the co-ordinates of a point at which the line

1 -1 +5
w; :y_2 :z6 , meets the plane x — 2y + 3z = 8.



https://dl.doubtnut.com/l/_BvlPw8Eisah7
https://dl.doubtnut.com/l/_OrUHEHdRWFla
https://dl.doubtnut.com/l/_tA537yzRyFsb
https://dl.doubtnut.com/l/_tM79QL5CSfAJ

| @ Watch Video Solution J

24. Find the co-ordiantes of the foot of perpendicular drawn from the

r—6 y—-7 z—-7
3 2 0 =27

point (1, 2, 3) to the line

° Watch Video Solution

25. Find the length and the foot of the perpendicular drawn from the
r—11 y+2 =+8

—4 11

point (2, — 1, 5) to the line

° Watch Video Solution

26. Find the co-ordinates of the foot of perpendicular and length of

perpendicular drawn from point <§—|—63+37c) to the line

7:3+2l%+,\<%+25+37c>.

° Watch Video Solution



https://dl.doubtnut.com/l/_tM79QL5CSfAJ
https://dl.doubtnut.com/l/_BWeB9FhTlQoh
https://dl.doubtnut.com/l/_UX0jovnwtv99
https://dl.doubtnut.com/l/_uZeCwl2Bw6jL
https://dl.doubtnut.com/l/_Kt5jfyXdO002

, : , : o y—1  z-2
27.Find the image of the point (1, 6, 3) in the line 1= =

o Watch Video Solution

28. Find the image of the point (0,2,3) in the line
z+3 y—-1 244
5 2 3

o Watch Video Solution

29. Find the image of the point (3%—34—111;) in the line

7:23+3l§:+>\<2%+33+4l%>.

o Watch Video Solution

30. Find the shortest distance between the following lines :

(i)7=4%—3‘+>\<%+23—312:)and
7:%—3+2l%+y(22+43—51%)

(i) 7 = —%+3‘—l},+,\<%+3—l§:)and



https://dl.doubtnut.com/l/_Kt5jfyXdO002
https://dl.doubtnut.com/l/_MGBDVmhJIFvr
https://dl.doubtnut.com/l/_fKQ04WwrFMPK
https://dl.doubtnut.com/l/_GqUN2r4zqH85

7:%—3+2l}+p(—%+2§‘+l§)
rx—1 y+2 z-3

(iii) 4 =1 ~ 3 and
z—1 y+1 z+1

1 2 2
oz —1 y— 2 z—3 Tz — 2 y—3 z—5
(iv) = = and — —
2 3 4 3 4 5

+23'+3k+>\(2—3+1%)and

—
r /2

(v)

_>
r

2%—3'—1?:+,u(—2+5—l§:)

° Watch Video Solution

31. Find the co-ordinates of the point at a distance of y/bunits from the

r+2 y+1 _z—3

point (1, 2, 3) on the line 5 = 5

° Watch Video Solution

32.Find the co-ordinates of the point at a distance of 1/14 from the mid-

point of AB on the line joining the point A(1, 2, 3) and B(3, 6, 9).

° Watch Video Solution



https://dl.doubtnut.com/l/_GqUN2r4zqH85
https://dl.doubtnut.com/l/_ZCTZqbNUg9SQ
https://dl.doubtnut.com/l/_ktC3SIediXLT

Exercise 11 C

1. Find the equations of the plane passing through the following points :
(i) A(2,1,0),B(3, — 2, —2),C(3,1,7)

(i) A(1,1,1), B(1, — 1,2),C( — 2, — 2,2)

(iii) A(0, — 1,0), B(2,1, — 1),C(1,1,1)

(iv) A(1, — 2,5),B(0, — 5, —1),C(—3,5,0)

v (4, —1, — 1), B(2,0,2),C(3, — 1,2)

° Watch Video Solution

2.Show that the points A( — 1,4, — 3), B( — 3,2,1),C(3,2, — 5) and
D( — 3,8, — 5) are coplanar. Also find the equation of the plane passing

through these points.

o Watch Video Solution



https://dl.doubtnut.com/l/_3rVoIOGiAiQq
https://dl.doubtnut.com/l/_0dVvWBqZc5rR

3. Show that the point A(4, —1,2),B( - 3,5,1),C(2,3,4) and
D(1,6,6) are coplanar. Also find the equation of the plane passing

through these points.

° Watch Video Solution

4. Find the equation of a plane which cuts the interscepts 4,3 and —2

units on z, y and z-axes respectively.

° Watch Video Solution

5. Find the equation of a plane passes through the point (1, 2, 3) and

cuts equal intercepts on the co-ordinate axes.

° Watch Video Solution



https://dl.doubtnut.com/l/_LSyEYfEYglUE
https://dl.doubtnut.com/l/_n4Sig1mb9H5z
https://dl.doubtnut.com/l/_uyjj6H77Qkna

6.Find the equation of a plane passes through the point (4, 4, 1) and the

ratio of intercepts cuts on axes from this planeis 2:1: 1.

° Watch Video Solution

7. A plane meets the coordinate axes at A, BandC respectively such that
the centroid of triangle ABC is (1, — 2, 3). Find the equation of the

plane.

° Watch Video Solution

1. Find th equation of the plane which is at distance of 8 units from origin

and the perpendicular vector from origin to this plane is (2% +7- 21%)

° Watch Video Solution



https://dl.doubtnut.com/l/_cJRU5Y8QkJbK
https://dl.doubtnut.com/l/_5KHLyNE5GcY5
https://dl.doubtnut.com/l/_EU1x8UYRW3i1
https://dl.doubtnut.com/l/_khtbcZjQbRkk

2.Find the equation of the plane which is at a distance of /29 units from
origin and the perpendicular vector from oiring to this plane is

(4% Y 31%).

o Watch Video Solution

3. The vector equation of a plane is 7 <% + 23 + 2]%) = 12. Convert it
into normal form. Find the d.cs' of the perpendicular vector drawn from

origin to this plane and length of perpendicular.

o Watch Video Solution

4. The vector equation of a plane is 7 (6% — 33’ — IT:) + 2 = 0. Convert
it into normal form. Also find the length of perpendicular from origin and

the d.c.'s of this perpendicular vector.

o Watch Video Solution



https://dl.doubtnut.com/l/_khtbcZjQbRkk
https://dl.doubtnut.com/l/_YR0aC23wukkR
https://dl.doubtnut.com/l/_Fr9mQK97i88F

5.Find the equation of a plane which is a distance of 2 units from origin

and the d.r's of perpendicular vectors are 2, — 1, 2.

° Watch Video Solution

6. Find the angle between the planes

7. (%+3—2ic) — 3 and e (2%—2h*j+i<;) — 2

° Watch Video Solution

7. Find the vector equation of the following planes whose Cartesian

equationsarex +2y+3z+5=10

° Watch Video Solution

8.The co-ordiantes of the foot of perpendicular from origin to a plane are

(3, —2,1).Find the equation of the plane.

| e |


https://dl.doubtnut.com/l/_Vw4NcA5ooVGD
https://dl.doubtnut.com/l/_RedlAW2xidcL
https://dl.doubtnut.com/l/_cjEm8dD4HBs3
https://dl.doubtnut.com/l/_ik4HwctIgaJV

l & Watch Video Solution J

9. Find the normal form of the plane z + 2y — 2z + 6 = 0. Also find the
length of perpendicular from origin to this plane and the d.c's of the

normal.

° Watch Video Solution

10. Find the d.c's of the normal and length of perpendicular from origin

to the planexz = 2.

° Watch Video Solution

1. In each of the following cases,determine the direction cosines of the

normal to the plane ned its distance from the origin:z + y+ 2 =1

° Watch Video Solution



https://dl.doubtnut.com/l/_ik4HwctIgaJV
https://dl.doubtnut.com/l/_4qgEQiEcITMA
https://dl.doubtnut.com/l/_NnqAPPAOM9Hd
https://dl.doubtnut.com/l/_t4Vk1aOoWO1f
https://dl.doubtnut.com/l/_HHaZVwMNeaV9

12. Find the coordinates of the foot of perpendicular drawn from origin to

the planes: 2z — 3y + 42z —6 =0

° Watch Video Solution

13. Find the coordinates of the foot of perpendicular drawn from origin to

theplanes:z +y+2 =1

° Watch Video Solution

14. Find the vector and Cartesian equation of the plane that passes
through the point (1,4,6) and the normal vector to the plane is

i—25+k

° Watch Video Solution

15. Find the vector and cartesian equation of a plane which passes

through the point (2, — 1, 3) and perpendicular to a line whose d.r.'s are


https://dl.doubtnut.com/l/_HHaZVwMNeaV9
https://dl.doubtnut.com/l/_r5h8dIGPqAw3
https://dl.doubtnut.com/l/_lgTXPgtge38w
https://dl.doubtnut.com/l/_RCt0VtcnP0E6

1, — 3,5

° Watch Video Solution

16. Find the Cartesian equtionof the followig plane: vecr=(lamd-2mu)hati+

(3-mu)hatj+(2lamda+mu)hatk.

° Watch Video Solution

17. Convert the equation of the plane
— 2 A 2 ~ 2 2 A » .
r:(z—y)+A(—z+]+2k)+,u(z+2j+k) into scalar

product form.

° Watch Video Solution

18. Find the vector equation of the plane passing thrugh the points

(2,5,3)(-2,-3,5),(5,3,-3).

° Watch Video Solution



https://dl.doubtnut.com/l/_RCt0VtcnP0E6
https://dl.doubtnut.com/l/_zZ8ANvcKhi7c
https://dl.doubtnut.com/l/_yJdSsbkwGHQO
https://dl.doubtnut.com/l/_KvSN6SW1JY0r

19. Find the equation of the plane passing through A(2,2, — 1), B(3, 4,

2)andC(7, 0, 6)- Also find a unit vector perpendicular to this plane.

° Watch Video Solution

20. Find the cartesian equation of plane passing through the points

(1,1,1),(1, —1,1)and (— 7, — 3, — 5).

° Watch Video Solution

21. Find the angle between the folowing planes :-
W7, (2%—33+412) — Sand 7. (—%+3) —1
(i) 7. (2% 135 612:) — 1and

7. (%—23+2l§:) +3=0

(il +y—2z=3and2xz —2y+2+1=0

(iyie+y—z=8and—z+2y+2—-1=0

| ° Wiak A \tdAAaA CAlLiikiAan



https://dl.doubtnut.com/l/_KvSN6SW1JY0r
https://dl.doubtnut.com/l/_ftLApaR9pxLb
https://dl.doubtnut.com/l/_ncOi2S0rPcVj
https://dl.doubtnut.com/l/_KUnUQ7cNFy9W
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22.Find the value of "\’ if the following planes are perpendicular.
()2 —4y+3z+1=0andx+2y+Xz2=3
(i) 7. (3% —6j — 212:) — 1and

7. (2%+3—,\%) —2

° Watch Video Solution

23.Find the equation of the plane passes through the point (2, 3, 5) and

parallel to the plane z — 3y 4+ 2z = 8.

° Watch Video Solution

24. Find the equation of the plane passes through the point (1, — 3, 1)

and parallel to the plane 2z + 3y + z = 1.

° Watch Video Solution



https://dl.doubtnut.com/l/_KUnUQ7cNFy9W
https://dl.doubtnut.com/l/_gpr1AW6AhCoy
https://dl.doubtnut.com/l/_LafTDsfggDOd
https://dl.doubtnut.com/l/_4WNQ9shczlfW
https://dl.doubtnut.com/l/_gEyxzPq0l8Ld

25. Find the equation of the plane passes through the point (2,1, — 2)

and parallel to the plane 7. (3% +7- lfc) = 0.

° Watch Video Solution

26. Find the equation of the plane through the points (2,2,1) and (9,3,6)

and perpendicar — thepla # 2x+6y+6z=1

° Watch Video Solution

27. Find the equation of a plane passes through the point (0, 0, 0) and
perpendicular to each to the planes z+4+2y—z=1 and

3r —4y+z=05.

° Watch Video Solution

28.Find the equation of the plane passing through the point (1, 3, 2)and

perpendicular to each of the planes x + 2y 4 3z = 5and


https://dl.doubtnut.com/l/_gEyxzPq0l8Ld
https://dl.doubtnut.com/l/_DaiLbsOwRXCh
https://dl.doubtnut.com/l/_PMoxEFCyAiWf
https://dl.doubtnut.com/l/_LPxxUf4pROrw

3z +3y+z2=0.

° Watch Video Solution

29. Find the equation of a plane passing through the intersection of the
planes 7 (% + 33 — l;:) =5 and 7 (2% — 3 + i(?) =3 and passes

through the point (2,1, — 2).

° Watch Video Solution

30. Find the equation of a plane containing the line of intersection of the
planes = +y+ 2 — 6 = Oand2z + 3y + 4z + 5 = 0 passing through

(1,1,1).

° Watch Video Solution

31. Find the equation of the plane passing through the intersection of the

planes 2z — 3y + z — 4 = Oandx — y + z + 1 = 0 and perpendicular to


https://dl.doubtnut.com/l/_LPxxUf4pROrw
https://dl.doubtnut.com/l/_194ghWZpr0u6
https://dl.doubtnut.com/l/_2vfzlquro96g
https://dl.doubtnut.com/l/_FVeQXOc6tu8i

the planez + 2y — 324+ 6 = 0.

° Watch Video Solution

32. Find the equation of a plane passing through the intersection of the
planes 7. (2% — 77+ 415) —3and 7. (3% — 55+ 4]2:) +11 -0 and

passes through the point ( — 20+ 5+ 31%)

° Watch Video Solution

33. Find the equation of a plane passing through the intersection of the
planes z —3y+22—5—-0 and 2z +y+32—1=0 and passes

through the point (1, — 2, 3).

° Watch Video Solution

34. Prove that the equaton of a plane through point (2, — 4, 5) and the

line o lintersection of the planes 7. (2%4—33—1%):1 and


https://dl.doubtnut.com/l/_FVeQXOc6tu8i
https://dl.doubtnut.com/l/_NG15ppIw9vdm
https://dl.doubtnut.com/l/_BdIA9YkyMfLI
https://dl.doubtnut.com/l/_M5d19CCvKP4U

7. (3%+3—2ic) — 2is 7. (2%+83+7l%) ~7

° Watch Video Solution

35. Find the vector equation to the plane through the point (2,1, — 1)
passing through the Iline of intersection of the planes

7. (%+33—ic) — Oadr . (3’+2l%) —0

° Watch Video Solution

1. Find the angle between the following lines and the planes :

(i) line = <7A, + 25 — I;:) + )\(i — 7+ I;:) and planes
7. (2%—3+l§:) — 4

_>
r =

(ii)  line (2% + 35 + 9]2:) + )\(22 + 35 + 4];:) and plane
5.

7. (%+3‘+l§:):


https://dl.doubtnut.com/l/_M5d19CCvKP4U
https://dl.doubtnut.com/l/_V2aYU6LoyalI
https://dl.doubtnut.com/l/_bPLhhljuoulX

z+1 Y z
- _ Yy _ =z 9 B _5
(iii) line 3 5 1 andplane2z +y — 32 =5
— 4 2
(iv)Iinem9 :y—g :z-;— and plane3z —y+ z = 0.
° Watch Video Solution
2. Find the value of 'm’ for which the line

7= (% +25 — l;:) + )\(2’2 +5+ l%) is parallel to the plane

7. (3% . 23'+mic) — 5.

° Watch Video Solution

3. Find the value of 'm' for which the line 7) =i+ )\<2% — m3 — 3122) is

parallel to the plane 7. (m% + 35 + ic) =1L

° Watch Video Solution

4. Find the Cartesian equation of the plane passing through the points

A(0,0,0) and (3, —1,2) and parallel to the line


https://dl.doubtnut.com/l/_bPLhhljuoulX
https://dl.doubtnut.com/l/_2NosIo5edZGd
https://dl.doubtnut.com/l/_Huzyg3cu14Qq
https://dl.doubtnut.com/l/_G51tahmFps4P

r—4 y+3_ z+1
1 -4 7

° Watch Video Solution

5. Find the equation of the plane passes through the point (2,3, — 4)

and (1, — 1, 3) and parallel to x-axis.

° Watch Video Solution

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

perpendicular to the plane e (2% — 37+ 4]2:) =1

° Watch Video Solution

7. The equation of the line passing through (1, 2, 3) and parallel to the

planesx —y+ 2z =5and3x +y+ 2 =6is.

° Watch Video Solution



https://dl.doubtnut.com/l/_G51tahmFps4P
https://dl.doubtnut.com/l/_sJTQaruoldOG
https://dl.doubtnut.com/l/_E8XNdaPJRrZt
https://dl.doubtnut.com/l/_1zQEhgHkgjPi

8. Find the perpendicular distance from the point (22 — 7+ 4];) to the

mane;?.(3%——43—%12%):: 1.

° Watch Video Solution

9. Find the perpendicular distance from the point (2; +7— IAc) to the

mmﬁfg—ﬁ+&):&

° Watch Video Solution

10. Find the distance of the point (2,1,0) from the plane

2r +y+ 22+ 5=0.

° Watch Video Solution

1. Find the distance of each of the following points from the

corresponding given plane: (2,3, —5),z + 2y — 22 =9

| e |


https://dl.doubtnut.com/l/_2MYl6nBpkuRl
https://dl.doubtnut.com/l/_7f5YQSBx88EG
https://dl.doubtnut.com/l/_CgCRfbwItJ2d
https://dl.doubtnut.com/l/_m2Td4PjpUXrQ

| &J Watch Video Solution I

12. Ifthe points (1,1, A) and ( — 3,0, 1) are equidistant from the plane,

3r + 4y — 12z + 13 = 0, then X satisfiesthe equation

° Watch Video Solution

13. Find the distance between the planes

2 —y+ 2z =4 and 6x — 3y + 6z = 2.

° Watch Video Solution

14. Find the distance between the parallel planes
7. (2% Y 61}) — 5and

7. (6% — 9+ 1812) +20 = 0.

° Watch Video Solution



https://dl.doubtnut.com/l/_m2Td4PjpUXrQ
https://dl.doubtnut.com/l/_AMxYVabgsWIs
https://dl.doubtnut.com/l/_EYUYtrXKkoy9
https://dl.doubtnut.com/l/_49EsAndNgKql
https://dl.doubtnut.com/l/_rRf4sq7d1eGY

15. Find the equation of the plane parallel to the plane x -2y + 2z -3 =0,

which is at a unit distance from (1,2,3)

° Watch Video Solution

16. Find the length of the foot of the perpendicular from the point (1,1,2)

to the plane 7. (2;, — 27+ 412:) +5=0

° Watch Video Solution

17. Find the co-ordinates of the foot of perpendicular and the length of
perpendicular drawn from the point (2,3,7) to the plane

3r —y—2z2=1".

° Watch Video Solution

18. Find the image of the point (1,3,4) in the plane

2r —y+2+3=0.



https://dl.doubtnut.com/l/_rRf4sq7d1eGY
https://dl.doubtnut.com/l/_k64rYAmvGVIq
https://dl.doubtnut.com/l/_BTBONW4bTXG5
https://dl.doubtnut.com/l/_ztESKJHTyiFn

| ° Watch Video Solution

19. Find the image of point (0, 0, 0) in the plnae 3z +4 — 6z + 1 = 0.

° Watch Video Solution

20. A variable plane is at a constant distance p from the origin and meets
the coordinate axes in A, B, C . Show that the locus of the centroid of

the tehrahedron OABCisz 2 +y 2+ 2 2 = 16p 2

° Watch Video Solution

21. The distance of the point (1, — 2, 3) from the plane z —y+ 2 =75

. z .
measured parallel to the line 5 = % = —,is

° Watch Video Solution



https://dl.doubtnut.com/l/_ztESKJHTyiFn
https://dl.doubtnut.com/l/_ZXsdME31W7r9
https://dl.doubtnut.com/l/_BI037rPhFDI4
https://dl.doubtnut.com/l/_E7MEUvxGikIE

22.Find the distance of the point (0.-3.-2) from the planez + 2y — 2z =1

a:+1_y—|—1 z
2 2 3

measured parallel to

° Watch Video Solution

23. Find the equation of the plane passing through the intersection of
the planes 2 —3y+z—4=0andx —y+2+1=0 and

perpendicular to the plane x 4+ 2y — 3z + 6 = 0.

° Watch Video Solution

24.Find the equation of the plane through the intersection of the planes
3r — 4y + 5z = 10and2x + 2y — 3z =4 and parallel to the line

Tz =2y =3z

° Watch Video Solution



https://dl.doubtnut.com/l/_fOFfpXZrUxFi
https://dl.doubtnut.com/l/_JJcivVwIlUat
https://dl.doubtnut.com/l/_lbiAweePm3RH

25.Find the equation of a line passing through the point (2;, — 33’ — 512)
and perpendicular to the pIane?. (6% — 37+ 51%) + 2 = 0. Also find the

point of intersection of this line and the plane.

° Watch Video Solution

26. Find the equation of the plane which is at a distance of 5 units fom

the origin and perpendiculat to 2 — 37 + 6k

° Watch Video Solution

1. Show that the lines

a:—3_y—|—1_z+2d x—7_£_z—|—7 are coplanar. Also
2 3 1 M3 T 17 2 planar.

find the equation of the plane containing them.

° Watch Video Solution



https://dl.doubtnut.com/l/_pIcq057J0inF
https://dl.doubtnut.com/l/_xpqNqHVvkFR2
https://dl.doubtnut.com/l/_Gjj7046k9LFN

3 —1 -5
2. Show that the lines v +3 = Y 1 = i 3 and

z+1 y—2 z—5
= = are coplanar.
-1 2 5

° Watch Video Solution

3. Find the vector equation of the plane in which the lines

?:°+”’+/\(%+23—ic) and 7:(%+3)+u(—2+3‘—2l§:)

lie.

° Watch Video Solution

4, Show that the lines

T = (23—3I%>+A(%+23+3fc) and
7= (22+65+3l%)+u(2%+33+4l%)

are coplanar. Also the find the equation of the plane passing through

these lines.

° Watch Video Solution



https://dl.doubtnut.com/l/_Gjj7046k9LFN
https://dl.doubtnut.com/l/_tSfunuH8uEcq
https://dl.doubtnut.com/l/_ashENNcSRj5S
https://dl.doubtnut.com/l/_6SH0OgfMNfYo

5. The equation of the plane which contains two parallel lines

-2
T+1 Y —Zand

r—3 y+4 z-1,
3 2 1 3 2 1

IS

o Watch Video Solution

1. Show that the line through the points (1,1,2),(3,4,2)is

perpendicular to the line through the points (0, 3, 2) and (3, 5, 6).

A.30°
B.60°
C.90°

D. 180°

Answer: C

| ° Wiak A \NtAAaA CAlLiikiAan



https://dl.doubtnut.com/l/_6SH0OgfMNfYo
https://dl.doubtnut.com/l/_YpiP8HunAhGS
https://dl.doubtnut.com/l/_vO8umGLCjFfF
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2. Find the shortest distance between the following pair of line:

7:%+23+3l}+/\(%—33+21%) and7:4%+53+61%+u(2%+33

ol gl gle gl
el N=} Ne} e

Answer: B

o Watch Video Solution

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

>

gle gle
© ©

@


https://dl.doubtnut.com/l/_vO8umGLCjFfF
https://dl.doubtnut.com/l/_XdZPioXw0K4I
https://dl.doubtnut.com/l/_H68nC1rEeo3O

N

o

ﬁwﬁ‘»
Ne) Ne}

Answer: A

° Watch Video Solution

4. A plane meets the coordinate axes at A, BandC respectively such that

the centroid of triangle ABC is (1, — 2, 3). Find the equation of the

plane.

Aoz +By+vyz=1

B.a’z + By ++4%2=3

Y
C—4+-=4+—=1

B

Y
D.—+=+—=3

B
Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_H68nC1rEeo3O
https://dl.doubtnut.com/l/_JZ4dMZ4THH1c

5. Find the euqationof the plane which cuts intercepts 2,3,-4 on the axes.

A b6x 4+ 4y — 3z = 12

B.6x — 4y + 3z = 12

C.2x — 3y +4z =12

D. None of these

Answer: B

o Watch Video Solution

6. Find the perpendicular distasnce of the point (1,0,0) from the lines (x-
1)/2=(y+1)/(-3)=(z+10)/8’

A. /6 unit

B. 2,/6 unit

C. 3/6 unit


https://dl.doubtnut.com/l/_JZ4dMZ4THH1c
https://dl.doubtnut.com/l/_0QAuk13zXQH3
https://dl.doubtnut.com/l/_osHDE0lXwMjz

D. None of these

Answer: B

° Watch Video Solution

: , , , o y—1  z-2
7.Find the image of the point (1, 6, 3) in the line — = =

A.(1,0,7)
B.(0,1,7)
c.(7, —1,0)

D.(—7, —1,0)

Answer: A

o Watch Video Solution

8.Find the image of the point (1, 3, 4) in the plane 2z — y + z + 3 = 0.


https://dl.doubtnut.com/l/_osHDE0lXwMjz
https://dl.doubtnut.com/l/_3cbBBfJmeo7c
https://dl.doubtnut.com/l/_x909KJBhF2a6

A (3,5, —2)
B.(2,3, —5)
C.(-3,5,2)

D.(—2,3,5)

Answer: C

o Watch Video Solution

9. The distance between the planes 3z +5y+2=8 and

3 +5y+z+27=0is:

>

Pl
>

27
B. ——

E

C. /35

D.2,/35

Answer: C



https://dl.doubtnut.com/l/_x909KJBhF2a6
https://dl.doubtnut.com/l/_mCnrs0kiKIm7

| ° Watch Video Solution

10. Find the equation of the plane passing through the points (1, — 1, 2)
and (2, — 2,2) and which is perpendicular to the planez — 2y + 2z = 9
A2z +2y+ 2 =2
Bz +y—224+1=0
Cxt+y—2z2=4

D. None of these

Answer: A

° Watch Video Solution

1. An equation of a plane parallel to the plane z — 2y + 22 — 5 = 0 and

at a unit distance from the origin is


https://dl.doubtnut.com/l/_mCnrs0kiKIm7
https://dl.doubtnut.com/l/_3oM6kLDuJWQt
https://dl.doubtnut.com/l/_E1TOEgBe4yRy

Az —2y+22—-3=0

Bx —2y+224+1=0

Czr —2y+22—-1=0

Dz —2y+2z2+5=0

Answer: A

o Watch Video Solution

26| = [¥] =[] = 1and
A IS P [ G S OO R TR A
Al
B.2
C.3
D.4

Answer: C


https://dl.doubtnut.com/l/_E1TOEgBe4yRy
https://dl.doubtnut.com/l/_ya0ShmKkvVoT

° Watch Video Solution

3. If th traight i z-1_y-2_=2-3 d
. e Sralg Ines k; = 2 = 3 an

T — 2 y—3 z—1 . . .
5 = % - 3 intersect at a point, then the integer £ is

equal to

A —5

B.5

C.2

Answer: A

° Watch Video Solution

4. The vector parallel to the line of intersection of the planes

s (3%—3‘+l§:) — land 7. (%+4§'—2l§:) — 2is


https://dl.doubtnut.com/l/_ya0ShmKkvVoT
https://dl.doubtnut.com/l/_DhQeEsnvLUcy
https://dl.doubtnut.com/l/_tHZvdYw7i0in

A 27 4+ 7] + 13k
B.—2j + Tk + 13k
C.2% — 77 + 13k

D.—2i — 7 + 13k

Answer: B

o Watch Video Solution

5. Equation of a plane passing through the intersection of the planes
. <37A, — 3 + l%) —1land 7. (5 + 43 — 2]2:) = 2 and passing through

the point <% + 23 — IZ:) is :

1

AT (2% . 131%) —1
B. 7. (2% YT 131%)
cr. (2% 7 1312:) —4

D. None of these


https://dl.doubtnut.com/l/_tHZvdYw7i0in
https://dl.doubtnut.com/l/_GQs4jM1zVsl1

Answer: A

° Watch Video Solution

x z .
6. The plane — + y + — = 1 meets the coordinate axes at AB and C
a c

b
respectively. Find the equation of the sphere OABC.

Azl 4+ +22+az+by+cz=0
B.2% + ¢ + 2% 4 2az + 2by + 2cz = 0
Cx®+y?P+22—ax—by—cz=0

D. None of these

Answer: C

° Watch Video Solution

7.Equation of the line passing through (1, 1, 1) and parallel to the plane

2¢ +3y+2z+5=20is


https://dl.doubtnut.com/l/_GQs4jM1zVsl1
https://dl.doubtnut.com/l/_Nq2Dph1z0AyK
https://dl.doubtnut.com/l/_RaOFLp4waFr9

z—1 y+ 2 z—3

—1 1 —1
8 z—1 :y+2:z—3
3 2 —1
c z—1 :y+2 :z—3
| —2 3

D. None of above

Answer: A

o Watch Video Solution

o

The perpendicular distance between the line

T =2 27 + 3k + /\(i — i+ 4]%) and the plane

A

7. (i+53+1§:) — 5is:

A10
3

5
B. ——

3v/3

10
C.——

3v/3


https://dl.doubtnut.com/l/_RaOFLp4waFr9
https://dl.doubtnut.com/l/_ZgPDOEYcXtW1

Answer: C

° Watch Video Solution

9. Find the vector equation to the plane through the point (2,1, — 1)
passing through the line of intersection of the planes
7. (%+33—1§:) — 0and 7. <3+2l%) —0

AT (z 195+ 111%) —0

6

B. 7. (z 195+ 111%)
cr. (z _9j - 1112:) —0

D. None of the above

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_ZgPDOEYcXtW1
https://dl.doubtnut.com/l/_om3dw58PiXoi

10. A line makes angles a, 3, vand dwith the diagonals of a cube, prove

4
that cos? o + cos® B + cos® y + cos® § = 3

w| ot Wk W N W

Answer: C

o Watch Video Solution

1. Show that the three Ilines with direction cosines
12 3 4 4 12 3 3 4 12
ey ey ey ——y — ——y — are mutually
13 13 13 13 13" 13" 13 13° 13

perpendicular.

| o Watch Video Solution


https://dl.doubtnut.com/l/_G5YIKZqzB9Cy
https://dl.doubtnut.com/l/_bAlTzInQGv1U

2. Show that the line thorugh the points (1,1,2) and (3,4,2) is

perpendicular to the line through the points (0,3,2)andf (3,5,6).

° Watch Video Solution

3. Show that the line through the points (4, 7, 8), (2, 3, 4)is parallel to

the line through the points (1, 2, 1),(1, 2, 5).

° Watch Video Solution

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

and is parallel to the vector 37 + 27 — 2k.

o Watch Video Solution



https://dl.doubtnut.com/l/_bAlTzInQGv1U
https://dl.doubtnut.com/l/_BILnX6It5hlV
https://dl.doubtnut.com/l/_aPjSC6fdfts4
https://dl.doubtnut.com/l/_aOBFmJFzKuS6

5. Find the equation of the line in Cartesiasn form that passes through
the point with positoin vector 2% —3—1—4];: and is in the direction

P4 25— k.

° Watch Video Solution

6. Find the cartesian equation of the line which passes through the point

r+3 y—4 z+8
3 5 6

( — 2,4, — 5) and parallel to the line

° Watch Video Solution

zr—5 y+4 z2-6

3 = 7 = 5 . Write its

7.The cartesian equation of a line is

vector form.

° Watch Video Solution



https://dl.doubtnut.com/l/_8uM3XAXdqJBL
https://dl.doubtnut.com/l/_BoeiboyKVWnU
https://dl.doubtnut.com/l/_bbw4kXKCt5Jm

8. Find the vector and the cartesian equations of the lines that passes

through the origin and (5, 2, 3).

° Watch Video Solution

9. Find the vector and the cartesian equations of the line that passes

through the points(3, 2, 5), (3, 2, 6).

° Watch Video Solution

10. Find the angle between the following pairs of lines.

(i) f:22—53+l%+,\(3%+23+61%) and

—

?:7%—6I§:+u(z‘+2j+2k)
(ii) 7 :3%+3’—2k+>\(%—3—22¢)and

?:2%—3—561%+u(3%—53—41%)

° Watch Video Solution



https://dl.doubtnut.com/l/_foXgp7Mfxdtu
https://dl.doubtnut.com/l/_odahWyn11Nse
https://dl.doubtnut.com/l/_qCGIUiY3F8pz
https://dl.doubtnut.com/l/_z0niXHNZKZy1

1. Find the angle between the following pair of lines: (i)

r—2 y—-1 2+3 q r+2 y—-4 z-
2 ~ "5  —3 " 1 T "8 a1
r Yy oz d:c—5_y—2_z—3
2 o 1M Ty T 1 T T3

o ..
(i)

° Watch Video Solution

l—z Ty—14 z-3

12. Find the values of p so that the lines % 5 and
Tz = y—5 = 6_Zareatri ht angles
3p 1 5 ght angles.
o Watch Video Solution
) z—5 y+2 z T Y z
13. Show that the lines T = F = Tand T=9 = gare

perpendicular to each other.

o Watch Video Solution

14. Find the shortest distance between the following pair of line:

7:%+23+I%+lamd(%—3‘+l§;) a,nd7:22_3_1;+,,,(2;;+3+


https://dl.doubtnut.com/l/_z0niXHNZKZy1
https://dl.doubtnut.com/l/_mE3gHNGyHKAB
https://dl.doubtnut.com/l/_jOpX1wt5eGtq
https://dl.doubtnut.com/l/_AJdJV8fojoyT

° Watch Video Solution

15. Find the shortest distance between the following lines:

z+1 y+1

z+1.3—m_y—5 z—17
7 6 1 -1 2 1

° Watch Video Solution

16. Find the shortest distance between the following pair of line:

?:%+2§'+3l}+,\(%—33+2i}) and7:4%+53+6k+u<2%+33

° Watch Video Solution

17. Find the shortest distance between the following pair of line:

T = -t)i+(t-2)j+ 320k and ¥ = (s +1)i + (25 — 1)] — (

° Watch Video Solution



https://dl.doubtnut.com/l/_AJdJV8fojoyT
https://dl.doubtnut.com/l/_qCouOl6lkjd1
https://dl.doubtnut.com/l/_q2yX55a8rW90
https://dl.doubtnut.com/l/_ksk3Ez5ejRY0

1. In each of the following cases, determine the direction cosines of the
normal to the plane and the distance from the origin.(a) z = 2 (b)

r+y+z=1()2z +3yz=5(d)d5y+8 =10

° Watch Video Solution

2. Find the vector equation of a plane which is at a distance of 7 units

from the origin and normal to the vector 31 + 55 — 6k

° Watch Video Solution

3. Find the Cartesian equations of the following planes whose vector

equations are: 7. [(s — 2t)7 4 93 — t)j + (25 + t)k] =15

° Watch Video Solution



https://dl.doubtnut.com/l/_TIFWqoCXgorK
https://dl.doubtnut.com/l/_AlMf7hDExFe0
https://dl.doubtnut.com/l/_yIFtIL2ZJZJA

4. In the following cases, find the coordinates of the foot of the
perpendicular drawn from the origin(a) 2z + 3y+ 4212 =0 (b)

3y+426 =0c)z+y+2=1(d)d5y+8=0

° Watch Video Solution

5. Find the vector and Cartesian equation of the plane that passes
through the point (1,4,6) and the normal vector to the plane is

i—25+k

° Watch Video Solution

6. Find the equations of the planes that passes through three points. (a)

@) () ((d)(e)1, 1, 1(f), (9()6, 4, 5(i)), ((1)(k)
(n) (0) (p) (@)((r)(s)1," "1," "0 t))," "((

° Watch Video Solution

4


https://dl.doubtnut.com/l/_wwAJxRXTBdxM
https://dl.doubtnut.com/l/_EhWor4DMlraX
https://dl.doubtnut.com/l/_nJuEsnmVieX5
https://dl.doubtnut.com/l/_aUHUUBJU8agn

7.Find the intercepts cut off by the plane 2z + yz = 5.

° Watch Video Solution

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

parallel to ZOX plane.

° Watch Video Solution

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

T + vy + =z 2 = O0andthepoint (2,2,1).

° Watch Video Solution

10. Find the vector of the plane passing through the intersection of the
planes . (2% + 25 — 312:) =1, 7. (2% + 55 + 312:) =9 and the point

(20,3).


https://dl.doubtnut.com/l/_aUHUUBJU8agn
https://dl.doubtnut.com/l/_CWOO42fS5WE7
https://dl.doubtnut.com/l/_otPEU6RpKpMN
https://dl.doubtnut.com/l/_syb9A0rBvgZy

° Watch Video Solution

1. Find the equation of the plane through the line of intersection of the
planes z +y + z = 1 and 2z + 3y + 4z = 5 which is perpendicular to

theplanez —y+ 2z =20

° Watch Video Solution

12. Find the direction cosines of the unit vector perpendcular to the plane

7. (2%+2§'—3l}) —5and 7. (3%—33+5I§:):3

° Watch Video Solution

13.In the following cases, determine whether the given planes are parallel
or perpendicular, and in case they are neither, find the angles between
them. (a) 7r + b5y + 62z 4+ 30 = 0 and

3x Y 10z + 4 = 0(b) 2x""+"

. l


https://dl.doubtnut.com/l/_syb9A0rBvgZy
https://dl.doubtnut.com/l/_p8tOF7FhUuyX
https://dl.doubtnut.com/l/_SixeXF7m7y7g
https://dl.doubtnut.com/l/_km4yakLVJFFE

| ¥ vvatch vidaeo sSolution

14. In the following cases, find the distance of each of the given points

from the corresponding given plane.

Point Plane
(a) (06,0, O 3x -4y + 123 =3
(b) (3.-2, 1) 2y + 22430
(c) (2,3, -5) X+ 2y~ 22=9
{(d) (-6,0, 0) 2 -3y+62-2=0

o Watch Video Solution

Miscellaneous Exercise

1. Show that the line joining the origin to the point (2,1,1) is
perpendicular to the line determined by the points (3,5, — 1) and

(4,3, — 1)-

° Watch Video Solution



https://dl.doubtnut.com/l/_km4yakLVJFFE
https://dl.doubtnut.com/l/_5VWcszTj0A2N
https://dl.doubtnut.com/l/_6sWt3PJ2BBbg
https://dl.doubtnut.com/l/_5HU3mBcXKT5u

2. If l1, m1, n1 and l2, ma2, n2 are the direction cosines of two mutually
perpendicular lines, show that the direction cosines of the line
perpendicular to both of these are

mina — many, ’I’Lllz — nzll, l1m2 — lzml.

° Watch Video Solution

3.Find the angle between the lines whose direction ratios are a, b, c and

be, ca, ab.

° Watch Video Solution

4. Find the equation of a line parallel to x axis and passing through the

origin.

o Watch Video Solution



https://dl.doubtnut.com/l/_5HU3mBcXKT5u
https://dl.doubtnut.com/l/_8uGz1iuhkmD8
https://dl.doubtnut.com/l/_BWhoMuOm2XXX

5. If the coordinates of the points
A, B,C, Dbe91, 2, 3), (4,5,7),( — 4,3, —6) and (2,9, 2) respectively

then find the angle between AB and CD.

° Watch Video Solution

6. If the [i x—l_y—2_z—3 dx—l_y—l_z—ﬁ
. elnes_3—2k—2an T e

are perpendicular, find the value of k.

° Watch Video Solution

7. Find the vector equation of the line passing through (1, 2, 3) and

perpendicular to the plane — ri + 25 — 5k+9=0.

° Watch Video Solution



https://dl.doubtnut.com/l/_jdWQ2K1e9lKV
https://dl.doubtnut.com/l/_7HF4lW0y3A6x
https://dl.doubtnut.com/l/_p2chdAKQerFf

8. Find the equation of the plane passing through (a,b,c) and paralle

toteh plne 7. (5 +5+ l;:) =2

° Watch Video Solution

9. Find the shortest distance between lines

?:6%+2§'+2l}+,\(%—23+2i%) and

7 = —4%—ic+u(3%—23—2i%).

° Watch Video Solution

10. Find the coordinates of the point where the line through (5, 1, 6) and

(3,4,1) crosses the YZ-plane.

° Watch Video Solution



https://dl.doubtnut.com/l/_JEeFAAVEpwoa
https://dl.doubtnut.com/l/_EedGh29EHcSv
https://dl.doubtnut.com/l/_JgdYUNPuUezJ

11. Find the coordinates of the point where the line through (5, 1, 6) and

(3,4, 1) crosses the ZX-plane.

° Watch Video Solution

12. find the coordinates of point where the line through (3,-4,-5) and

(2,-3,1) crosses the plane2z +y+ 2 = T7.

° Watch Video Solution

13. Find the equation of the plane passing through the point ( — 1, 3, 2)
and perpendicular to each of the planes =z 4+2y+432=5 and
3z +3y+z2z=0

AT —8y—3z+25=0.

B.7x — 8y + 32 — 25 =0.

C7x +8y+ 32+ 25 =0.


https://dl.doubtnut.com/l/_XX0awiaCkgS8
https://dl.doubtnut.com/l/_9EHVohM7E0Y1
https://dl.doubtnut.com/l/_hNKL788ocvDS

D.7x — 8y + 3z + 25 = 0.

Answer: D

° Watch Video Solution

14. If the points (1, 1, p) and ( 3, 0, 1) be equidistant

from the plane — 737 + 45 — 12k + 13 = 0, then find the value of p.

° Watch Video Solution

15. Find the equation of the plane passing through the line of
intersection of the planes
7). (i—kﬁ—i—ic) =1 and ? (2%—1—33—];) + 4 = 0 and parallel to x-

axis.

° Watch Video Solution



https://dl.doubtnut.com/l/_hNKL788ocvDS
https://dl.doubtnut.com/l/_8186qsLM1GM1
https://dl.doubtnut.com/l/_EobUxTBBVT4g

16. If O be the origin and the coordinates of P be (1,2,-3) then find the

equation of of the plane passing through P and perpendicular to OP.

Ax+2y—32—-14=0

Bx+2y—32+14=0

C2x+2y—32—28=0

D. none of these

Answer: A

° Watch Video Solution

17.Find the equation of the plane which contains the line of intersection

of the planes . <7§+23’+3l§:)—4:0,7. (2%%—3—];:)4—5:0

and which is perpendicular to the plane 7. (5% + 35 — 612:) +8=0

° Watch Video Solution



https://dl.doubtnut.com/l/_RKXy2oCw5kQJ
https://dl.doubtnut.com/l/_UkYnb6URFPse

18. Find the distance of the point ( — 1, — 5, — 10) from the point of
the intersection of the line # = 27 — 2k + )\(3% + 47 + 2]2:) and the

plane 7. (i —j+ l;:) = 5.

° Watch Video Solution

19. Find the vector equation o the line passing through (1,2,3) and parallel

totheplanes?. (i+3+2fc) =5 and 7 (3%+3+I§:) =6

° Watch Video Solution

20. Find the vector equation of the line passing through the point

(1,2,4) and perpendicular to the two lines:
z—8_y+19_z—10 dx—15_y—29_z—5
3~ —16 7 T3 T8 ~ s

° Watch Video Solution



https://dl.doubtnut.com/l/_keEBxQlGPJqo
https://dl.doubtnut.com/l/_xTI3UJU0fPCk
https://dl.doubtnut.com/l/_YY6pVIuFJTtR

21. Prove that if a plane has the intercepts a, b, c and is at a distance of p

1 1 1 1
units from the origin, then — +t + — = —.

iz T

° Watch Video Solution

22. Find the distance between the

2¢ + 3y + 4z =4 and 4 + 6y + 8z = 12.

A. units

4
V29
B. 4 units

C. 8 units

units

V29

Answer: D

planes

° Watch Video Solution



https://dl.doubtnut.com/l/_fejwYpG89J2y
https://dl.doubtnut.com/l/_uf2p1Ss04A8F

23. The planes: 2zy + 4z = Sandbx2. by + 10z = 6are(A) Perpendicular

5
(B) Parallel(C) intersect y-axis (D) passes through (0, 0, Z)

A. perpendicular
B. parallel

C. intersect y-axis

5
D. passes through <0, 0, Z)

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_10QU3fxhjhLo

