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Exercise 111

1. Find the direction cosines of a line which makes

equal angles with the coordinate axes.

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_DkLaEzl0jk1I
https://dl.doubtnut.com/l/_ImYvmX73iFvi

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

collinear.

o Watch Video Solution

3. Find the direction cosines of the sides of the
triangle whose vertices are (3,5,4), (1,1, 2)and

(5,5, 2).

o Watch Video Solution

4.If a line makes angles 90°, 135°, 45°with the x,y and

z-axes respectively, find its direction cosines.



https://dl.doubtnut.com/l/_ImYvmX73iFvi
https://dl.doubtnut.com/l/_rIlBZakdeSHp
https://dl.doubtnut.com/l/_BzgT4mO5PJQb

| o Watch Video Solution

5.1f a line has the direction ratios 18, 12, 4, then what

are its direction cosines?

o Watch Video Solution

1. Show that the three lines with direction cosines

12 -3 —4 4 12 3 3 _4 12
13> 13’ 13’13’ 13213’ 13’ 13’ 13°°

mutually perpendicular.

° Watch Video Solution



https://dl.doubtnut.com/l/_BzgT4mO5PJQb
https://dl.doubtnut.com/l/_r1Lw2hv79n9k
https://dl.doubtnut.com/l/_IlX85doSiWRG

2. 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

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

the points (0, 3, 2) and (3, 5, 6).

o Watch Video Solution



https://dl.doubtnut.com/l/_IlX85doSiWRG
https://dl.doubtnut.com/l/_bdGUtVJVv8VS
https://dl.doubtnut.com/l/_xIYZ8b59UXiQ

4. Find the equation of the line in vector and in
cartesian form that passes through the point with
position vector 25 — 3 + 4k and is in the direction

i +2j — k.

° Watch Video Solution

5. Find the equation of the line which passes through
the point (1, 2, 3) and is parallel to the vector

37 + 2j — 2k.

o Watch Video Solution



https://dl.doubtnut.com/l/_yFimn5cJHRwo
https://dl.doubtnut.com/l/_nAGuNFEpbF8R

6. The cartesian equation of a line is

r—35 y+4 z-6

= . Write its vector form.
3 7 2

° Watch Video Solution

7. Find the cartesian equation of the line which passes

through the point (2,4, 5)and parallel to the line

r+3 y—4 z+38
3 5 6

given by

o Watch Video Solution

8. Find the vector and the cartesian equations of the

line that passes through the points(3, 2, 5), (3, 2, 6).


https://dl.doubtnut.com/l/_sS5NGM5oat8e
https://dl.doubtnut.com/l/_y3J0d5ZaNvWh
https://dl.doubtnut.com/l/_y2UaEELjPHXf

° Watch Video Solution

9. Find the vector and the cartesian equations of the

lines that passes through the origin and (5, — 2, 3).

° Watch Video Solution

10. Find the values of p so that the lines
l—= y—14  z-3

3 2p 2
T— Tz y—95 66—z

and

3 1 3 are at right angles.

° Watch Video Solution



https://dl.doubtnut.com/l/_y2UaEELjPHXf
https://dl.doubtnut.com/l/_Dcgl5V8M1h0B
https://dl.doubtnut.com/l/_RJHsHXeOUMnc

x —5 Y+ 2 z
= — —and

7 =5 1

11. Show that the lines

T= % = %are perpendicular to each other.

° Watch Video Solution

12. Find the angle between the following pairs of
. . — % ~ 7 3 ~ 7
lines:(i) r =27 — 5]+k—|—)\(3z +2]—|—6k)and

= 7h — 6k + (i + 25 + 2k) (i)

%
/ro

3%+3—2/§:+A(%—3’—2fe)and‘-

° Watch Video Solution



https://dl.doubtnut.com/l/_9C0SNNCLz2MN
https://dl.doubtnut.com/l/_6uWXfdyMHGvx

13. Find the angle between the following pair of lines:

, T — 2 y—1 z+ 3
(1) s = TF T3 and
a:—i—2_y—4_z—5(_,) r Yy oz q
1 8 a4 ™ 9 — 92 1"
w—5_y—2_z—3
4 N 1 N 8

° Watch Video Solution

14. Find the shortest distance between the lines
whose vector equations are
— % ~ 2 3 ~ -

r = (z + 27 +3k) —l—)\(z — 37+ Zk)and

T =4

%+53‘+6l%+u(2%+33+l%).

° Watch Video Solution



https://dl.doubtnut.com/l/_lOtiDa7NbhXy
https://dl.doubtnut.com/l/_JSfYrBaIluKP
https://dl.doubtnut.com/l/_YwGaH5o8BJE2

15. Find the shortest distance between the lines

whose vector equations are
— 2 ~ 2
r=1-t)t+(t—-2)7+ (3—2t)k and
— 2 A 2
r=(s+1i+(2s—1)7—(2s+ 1)k

Watch Video Solution

v

16. Find the shortest distance between the lines

7 = (%+23+%)+A(%—3+1§:)and
7:2A'—3'—l;+u(2%+3+2fc)

Watch Video Solution

v



https://dl.doubtnut.com/l/_YwGaH5o8BJE2
https://dl.doubtnut.com/l/_FAo9avIfB7r4

17. Find the shortest distance between the lines

r+1 y+1 2z+1 J
7 - —¢ 1 o

z—3 y—95 z—T7
1 —2 1

° Watch Video Solution

Miscellaneous Exercise

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

7.(%—3+2l§;)=5and7.<3%+3+l?:)=6.

° Watch Video Solution



https://dl.doubtnut.com/l/_YOG2pPZGnv13
https://dl.doubtnut.com/l/_06f4xRyw5677

2. Find the distance of the point (1, 5, 10)from the
point of intersection of the line
— 3 ~ 2 3 ~ 7

r =21 — 35+ 2k + )\<3z + 45 + 2k>and the plane

7. (%—3+l%)=5.

° Watch Video Solution

3. Find the equation of the plane passing through the
line of intersection of the planes

7-(%+3+l§:) — 1and

e (23; + 37 — ]}) + 4 = 0Oand parallel to x-axis.

o Watch Video Solution



https://dl.doubtnut.com/l/_SzP1LwKDeMwA
https://dl.doubtnut.com/l/_xH0onuCvI1Ns
https://dl.doubtnut.com/l/_0XYZKlGEUt7K

4. If the points (1,1, p)and(3, 0, 1)be equidistant
from the plane 7 : (3% + 43' — 12];:) + 13 = 0, then

find the value of p.

° Watch Video Solution

5. Find the equation of the plane which contains the
line of intersection of the planes
i (5:+23‘+3/%) —4=0,7 (2%+3—l%> +5=0
and which is perpendicular to the plane

7. (5%+3§'—6l})+8=0

o Watch Video Solution



https://dl.doubtnut.com/l/_0XYZKlGEUt7K
https://dl.doubtnut.com/l/_7YvuGUKrbIiC
https://dl.doubtnut.com/l/_nnTVD4lEYamn

6. If O be the origin and the coordinates of P be
(1,2, — 3), then find the equation of the plane

passing through P and perpendicular to OP.

° Watch Video Solution

7. Find the coordinates of the point where the line

through (5, 1, 6) and (3, 4, 1) crosses the ZX-plane.

° Watch Video Solution

8. Find the coordinates of the point where the line

through (5, 1, 6) and (3, 4,1) crosses the YZ-plane.



https://dl.doubtnut.com/l/_nnTVD4lEYamn
https://dl.doubtnut.com/l/_ycK3NhDopbrU
https://dl.doubtnut.com/l/_XXruISdfjkDy

I o Watch Video Solution

9. Find the equation of the plane passing through the
point (1, 3, 2)and perpendicular to each of the planes

x+ 2y+ 3z =>5and 3x + 3y + z = 0.

° Watch Video Solution

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

2 +y+z2=".

° Watch Video Solution



https://dl.doubtnut.com/l/_XXruISdfjkDy
https://dl.doubtnut.com/l/_8QJjbTWe4VOt
https://dl.doubtnut.com/l/_UYO8sotXGXF8
https://dl.doubtnut.com/l/_ji9zsJHlJg6A

1. The planes: 2zy + 4z = band5z2. by + 10z = 6

are(A) Perpendicular (B) Parallel(C) intersect y-axis (D)

5
passes through (0, 0, Z)

° Watch Video Solution

12. Find the equation of the plane passing through (a,

b, c) and parallel to the plane 7 : (5 + 5+ 12;) = 2.

° Watch Video Solution

13. Find the shortest distance between lines

?:6%+23+l§:+>\(%—23+2l%)and


https://dl.doubtnut.com/l/_ji9zsJHlJg6A
https://dl.doubtnut.com/l/_5wmLZGUReghK
https://dl.doubtnut.com/l/_T4vubVkMjGZd

T = —4%—12:+u(3%—23—2l%).

° Watch Video Solution

z—1 y— 2 z—3

14. If the lines 5 T on  — 3 and
x—1 y—1 z—06 :
%~ 1~ g are perpendicular, find the
value of k.
11
A.—l—9
52
T
10
7
o2
T

Answer: C


https://dl.doubtnut.com/l/_T4vubVkMjGZd
https://dl.doubtnut.com/l/_GvQqPXMhomce

° Watch Video Solution

15. Find the vector equation of the line passing
through (1, 2, 3) and perpendicular to the plane

7. (%+23—5l%)+9=0.

° Watch Video Solution

16. Find the equation of a line parallel to x-axis and

passing through the origin.

o Watch Video Solution



https://dl.doubtnut.com/l/_GvQqPXMhomce
https://dl.doubtnut.com/l/_wTSYU5R2Rz19
https://dl.doubtnut.com/l/_B9A4jZbXUFQE

17. If the coordinates of the points A, B, C, D be
(1,2,3), (4,5,7), (4,3,6)and (2,9, 2)respectively,

then find the angle between the lines AB and CD.

° Watch Video Solution

18.1f 1, my, njand ly, moy, noare the direction cosines
of two mutually perpendicular lines, show that the
direction cosines of the line perpendicular to both of

these are miny — many, nily — nyly, lyme — lam;.

° Watch Video Solution



https://dl.doubtnut.com/l/_eFmTIiOtDBjZ
https://dl.doubtnut.com/l/_SQ66IZBdOoze

19. Find the angle between the lines whose direction

ratios are a, b, c and bc, ca, ab.

o Watch Video Solution

20. 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),(4, 3, 1).

o Watch Video Solution

21. Find the vector equation of the line passing

through the point (1,2, — 4)and perpendicular to


https://dl.doubtnut.com/l/_OxaHRzI9tVFn
https://dl.doubtnut.com/l/_mnyq0e3SqNOr
https://dl.doubtnut.com/l/_FrKvQjUZRndm

) r — 8 y+ 19 z— 10
the two lines: = = and

3 —16 7
w—15_y—29 z—D5

3 8 -5

o Watch Video Solution

22. Prove that if a plane has the intercepts a, b, c and

is at a distance of p units from the origin, then

1 1 1 1

o Watch Video Solution

23. Distance  between the two  planes:

2x + 3y + 4z = 4and 4x + 6y + 8z = 12is(A) 2 units


https://dl.doubtnut.com/l/_FrKvQjUZRndm
https://dl.doubtnut.com/l/_HoidzdZv1qWB
https://dl.doubtnut.com/l/_Ad2Dq9V4uvQW

2
V29

(B) 4 units (C) 8 units (D) units

° Watch Video Solution

Solved Examples

1. Show that the lines

r—a-+d Yy—a z—a—d
= = and
a—90 " o+ 0
x—b+ec y—>b z—b—c
—— = ~——— = ——are coplanar.

B — B B+

° Watch Video Solution



https://dl.doubtnut.com/l/_Ad2Dq9V4uvQW
https://dl.doubtnut.com/l/_OtZKb25IiWVn

2. Find the distance between the point P(6, 5, 9)and
the plane determined by the points A(3,1,2),

B(5,2,4)and C(1, 1, 6).

° Watch Video Solution

3. Find the angle between the line

1 -3
ac—21— :%: z6 and the plane

10x 4+ 2y — 11z = 3.

° Watch Video Solution



https://dl.doubtnut.com/l/_1HldTWBZsYpZ
https://dl.doubtnut.com/l/_dbsIzIwFvS7y

4. Find the equation of the plane that contains the
point (1,1, 2)and is perpendicular to each of the

planes 2x + 3y — 2z = Sand ¢ + 2y — 3z = 8.

° Watch Video Solution

5. A line makes angles «, 3,7y and § with the

diagonals of a cube, prove that

4
cos® o + 00325 + coszfy + cos’d = 3

° Watch Video Solution



https://dl.doubtnut.com/l/_aN0PPaR1W0ry
https://dl.doubtnut.com/l/_LYfhueHYNm6d

6. Find the coordinates of the point where the line
through the points A (3, 4, 1) and B(5, 1, 6) crosses the

XY-plane.

° Watch Video Solution

7. Find the vector equation for the line passing

through the points (1, 0, 2)and (3, 4, 6).

o Watch Video Solution

8. Find the vector and the Cartesian equations of the

line through the point (5, 2, 4)and which is parallel


https://dl.doubtnut.com/l/_gTU40Us7JfX9
https://dl.doubtnut.com/l/_OrTmnrCUMjtO
https://dl.doubtnut.com/l/_ioPNLzXOcSNU

to the vector 37 + 23’ — 8k.

o Watch Video Solution

9. Show that the points A(2,3,4), B(1,2, 3)and

C(3, 8, 11)are collinear.

° Watch Video Solution

10. Find the direction cosines of x, y and z-axis.

° Watch Video Solution



https://dl.doubtnut.com/l/_ioPNLzXOcSNU
https://dl.doubtnut.com/l/_fsBY1XEvfUva
https://dl.doubtnut.com/l/_7MRdsvLcApq6

11. Find the direction cosines of the line passing

through the two points (2, 4, 5)and (1, 2, 3).

o Watch Video Solution

12. If a line has direction ratios 2, 1, 2.determine its

direction cosines.

° Watch Video Solution

13. If a line makes angle 90°, 60°and 30°with the
positive direction of x, y and z-axis respectively, find its

direction cosines.


https://dl.doubtnut.com/l/_JzfIGKwIaNxL
https://dl.doubtnut.com/l/_1RbR5Pk7h52a
https://dl.doubtnut.com/l/_U0CuQjTn3dan

° Watch Video Solution

14. Find the angle between the pair of lines given by

7:3%+23-41%+A(2+23+2l%)and

7:5%—23’+u(3%+23+6l%).

° Watch Video Solution

15. The Cartesian equation of a line s

x + 3 y—>5 z+6 . .
5 =1 — o5 Find the vector equation

for the line.

o Watch Video Solution



https://dl.doubtnut.com/l/_U0CuQjTn3dan
https://dl.doubtnut.com/l/_atfMJcPuLQoT
https://dl.doubtnut.com/l/_tqQYrrprPlPM

, x + 3 y—1 z—5
16. Show that the lines —3 = 7 = : and

a:—|—1_y—2_z—5 |
< =5 — % are coplanar.

° Watch Video Solution

17. Find the vector equation of the plane passing
through  the intersection of the planes
S ri+j+k=6and —r2i+3j+4k= —5

and the point (1,1, 1).

° Watch Video Solution



https://dl.doubtnut.com/l/_meMikldxZmdS
https://dl.doubtnut.com/l/_7VjwEeSjzNsU

18. Find the angle between the two planes

3r — 6y + 2z = 7and 2x + 2y — 2z = 5.

° Watch Video Solution

19. Find the angle between the two planes

2z + y2z = dand 3z6y2z = Tusing vector method.

° Watch Video Solution

20. Find the distance of a point (2,5, 3)from the

plane 7. (62 — 35+ 2k>

[ ° Watch Video Solution


https://dl.doubtnut.com/l/_99XJfaLkjVHH
https://dl.doubtnut.com/l/_cY9LDDLIryLc
https://dl.doubtnut.com/l/_UMz7kJI4P7KL

21. Find the angle between the pair of lines

z+ 3 y—1 z+3

s = 5~ 4 and
r+1 y—4 z-5
1 1 2

° Watch Video Solution

22. Find the shortest distance between the lines I1
and 12 whose vector equations are
—>r=%+}'+>\(2%—3+l§:) (1)and

—>r=2i+3—k+u(35—53+2l§:> (2)

° Watch Video Solution



https://dl.doubtnut.com/l/_UMz7kJI4P7KL
https://dl.doubtnut.com/l/_1ni0ZZVl2VvN
https://dl.doubtnut.com/l/_km7hON3Io2bc

23.Find the distance between the lines [; and 5 given
by
rg =1+ 25— 4k + A(22 + 33+6I%>and

r2=3%+33—5k+u(22+33+61%).

° Watch Video Solution

24. Find the vector equation of the plane which is at a

distance of from the origin and its normal

V29
vector from the origin is 2 — 33' + 4k. Also find its

cartesian form.

o Watch Video Solution



https://dl.doubtnut.com/l/_d9G4LaZMG8YC
https://dl.doubtnut.com/l/_oex9H9gZyGeZ
https://dl.doubtnut.com/l/_TaadbY6vdUKf

25. Find the direction cosines of the unit vector

perpendicular to the plane
— “ A » .

— r - (6z — 37 — 2k:) + 1 = Opassing  through

the origin.

° Watch Video Solution

26. Find the distance of the plane 2z3y + 426 = 0

from the origin.

o Watch Video Solution



https://dl.doubtnut.com/l/_TaadbY6vdUKf
https://dl.doubtnut.com/l/_5oOHbcleisat

27. Find the coordinates of the foot of the
perpendicular drawn from the origin to the plane

2 — 3y +42—6 = 0.

° Watch Video Solution

28. Find the vector and cartesian equations of the
plane which passes through the point (5,2, 4)and
perpendicular to the line with direction ratios

(2,3, 1).

o Watch Video Solution



https://dl.doubtnut.com/l/_AYh7OSeovzn2
https://dl.doubtnut.com/l/_ZjwE5fFRpfXM

29. Find the vector equations of the plane passing
through the points R(2,5, — 3),S( — 2, — 3,5)and

T(5,3, — 3)

o Watch Video Solution

30. Find the equation of the plane with intercepts 2, 3

and 4 on the x, y and z-axis respectively.

° Watch Video Solution



https://dl.doubtnut.com/l/_u3QS7VHEasWF
https://dl.doubtnut.com/l/_7brElLYp7DNI

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

z—y+z=0.

° Watch Video Solution

2. Find the vector equation of the plane passing
through  the intersection of the planes
- (2%+23‘—3l%) -7, 7. (2»2+53+3ic) —9

and through the point (2,1, 3).

o Watch Video Solution



https://dl.doubtnut.com/l/_aBanvGMwMKyX
https://dl.doubtnut.com/l/_AjGZ5DS5fHN4
https://dl.doubtnut.com/l/_fq3pRDGLgY4k

3.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)

7t +5 +62+30=0and 3z —y—10z2+4=0
b)2x +y+3z—2=0and x —2y+52=0

(2x —2y+4z+5=0and 3z —3y+6z2—1=0
d2x —y+3z—1=0and 22 —y+32+3=0

(edx+8y+2—3=0and y+2—4=0

° Watch Video Solution



https://dl.doubtnut.com/l/_fq3pRDGLgY4k

4. Find the angle between the planes whose vector
. — 2 A 2
equations are T . (2z + 27 — 3k) = band

7. (3% _ 33+5l%) _3

o Watch Video Solution

5. In the following cases, find the distance of each of
the given points from the corresponding given plane.
Point Plane

(a) (0,0,0),3x + 4y + 12z = 3

(b) (3,2,1),2x +y+22+3=0

(2,3, —5),x+2y+2z2=9

(d) (6,0,0),2z —3y+62z—2=0



https://dl.doubtnut.com/l/_AbKPDPf7fEaV
https://dl.doubtnut.com/l/_mtWSVuc8aon4

l @ Watch Video Solution J

6. Find the equation of the plane with intercept 3 on

the y-axis and parallel to ZOX plane.

o Watch Video Solution

7. Find the equation of the plane through the
intersection of the planes 3z — y 4+ 2z — 4 = Oand

x + y+ z — 2 = Oand the point (2, 2, 1).

° Watch Video Solution



https://dl.doubtnut.com/l/_mtWSVuc8aon4
https://dl.doubtnut.com/l/_HC4LSiT23KIX
https://dl.doubtnut.com/l/_u8waRsqkkC9b

8. Find the vector equation of a plane which is at a
distance of 7 units from the origin and normal to the
vector 37 + 53’ — 6k.

A. 64/70

B. 54/70

C.8¢/70

D. 74/70

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_XKtPZx0mLfIA

9. Find the Cartesian equation of the following
planes: (a) 7} . (’Z + 3 — I:.:) =2 (b)
7-(2%+33‘—41%):1 (©)

T (s—2)i+ (3 —t)]+ (2s + t)k = 15

o Watch Video Solution

10. 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)z+y+ 2 =1

()2 +3y—2z2=5(d)by+8 =0

o Watch Video Solution



https://dl.doubtnut.com/l/_c9yURHYCXVtQ
https://dl.doubtnut.com/l/_YGHDE4v2T7zg
https://dl.doubtnut.com/l/_4XTU4Gb1k9MN

11. Find the equations of the planes that passes

through three points.(a)(1,1,-1),(6,4,-5),(-4,-2,3)

° Watch Video Solution

12. Find the intercepts cut off by the plane

2 + yz = 5.

° Watch Video Solution

13. In the following cases, find the coordinates of the

foot of the perpendicular drawn from the origin.(a)


https://dl.doubtnut.com/l/_4XTU4Gb1k9MN
https://dl.doubtnut.com/l/_eVNzFmVtzCvC
https://dl.doubtnut.com/l/_lDumufZvtdKV

2¢ +3y+42—12=0 (b) 3y +4z — 6 = 0(c)

r+y+z=1(d)dy+8=0

o Watch Video Solution

14. Find the vector and cartesian equations of the
planes

(a) that passes through the point (1,0, 2)and the
normal to the plane is i+ 3 —k

(b) that passes through the point (1,4, 6) and the

normal vector to the plane is

° Watch Video Solution



https://dl.doubtnut.com/l/_lDumufZvtdKV
https://dl.doubtnut.com/l/_94V9kEYIHYxl

1. The vector makes angles
v 12
sin1< 2246> and sin~! (1—3) with the X and

Y axes . Find the Sin ratio of the angle that is makes

with the Z-axis.

>

ol o ot ok o w

Answer: B



https://dl.doubtnut.com/l/_c4scuz9fS05W

| @ Watch Video Solution



https://dl.doubtnut.com/l/_c4scuz9fS05W

