
MATHS

BOOKS - USHA MATHS (ODIA ENGLISH)

VECTORS THREE DIMENSIONAL

GEOMETRY

Exercise

1. Write the values of a and b, for which the

vectors  and (a − 1) î + (b + 2) ĵ + 4k̂

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_92pTFGD3JyMa


 will be parallel.

Watch Video Solution

(a + 1) î + (b − 2) ĵ + 8k̂

2. Find the value of 'a' do the which the

pointA,B,C with position vectors

 and 

respectively are the vertices of a right angled

triangle with .

Watch Video Solution

2 î − ĵ + k̂, î − 3ĵ − 5k̂ aî − 3ĵ + k̂

∠C =
π

2

https://dl.doubtnut.com/l/_92pTFGD3JyMa
https://dl.doubtnut.com/l/_DM3di8hzPBT8


3. �nd the unit vector in the direction of 'PQ'

where P and Q are the points (1,2,3) and (4,5,6).

Watch Video Solution

4. If A, B, C and D are the vertices of a square,

�nd .

Watch Video Solution

−−→
AB +

−−→
BC +

−−→
CD +

−−→
DA

https://dl.doubtnut.com/l/_ut9L7z0LF2FO
https://dl.doubtnut.com/l/_0tWjxsTGWGrT


5. If  and  �nd 

Watch Video Solution

−−→
OP1 = 4 î + 3ĵ

−−→
OP2 = 8 î − 5ĵ

−−→
p1p2

6. If A, B, C and D are the vertices of a square,

�nd .

Watch Video Solution

−−→
AB +

−−→
BC +

−−→
CD +

−−→
DA

https://dl.doubtnut.com/l/_CedVyEZ98ye8
https://dl.doubtnut.com/l/_6WINls0ncPaK


7. Find the magnitude:  and is parallel to the

vector .

Watch Video Solution

5

2

3 î + 4ĵ

8. Find the vector from the origin O to the

centroid of the triangle whose vertices are

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

Watch Video Solution

https://dl.doubtnut.com/l/_T6nKFn2pqVMX
https://dl.doubtnut.com/l/_U94DTeqsgA2X


9. If G is centroid of the then �nd 

Watch Video Solution

△ ABC,

−−→
GA +

−−→
GB +

−−→
GC.

10. Find 

Watch Video Solution

→
a ⋅ (

→
a ×

→
b ).

11. Find 

Watch Video Solution

→
i ⋅ (

→
k ×

→
j )

https://dl.doubtnut.com/l/_pn08jUTm4UYQ
https://dl.doubtnut.com/l/_fY444ariIKmX
https://dl.doubtnut.com/l/_VhXF4JkW1rXF


12. Find 

Watch Video Solution

→
i ⋅ (

→
j ×

→
k )

13. �nd the position vector of the mid point of

the vector joining the points P(2,3,4) and

Q(4,1,-2).

Watch Video Solution

https://dl.doubtnut.com/l/_VhXF4JkW1rXF
https://dl.doubtnut.com/l/_WX1YH2r0Olkv
https://dl.doubtnut.com/l/_Kfryh2OKMha2


14. Evaluate:

Watch Video Solution

î × (ĵ × k̂) + ĵ × (k̂ × î) + k̂ × ( î × ĵ)

15. Using vector method �nd the area of the

triangle with vertices (1, 0, 0) (0, 1, 0) and (0, 0,

1)

Watch Video Solution

https://dl.doubtnut.com/l/_KnL0sGZZoKcy
https://dl.doubtnut.com/l/_hyjVEWZ3xsjx


16. What is the distance of the point (4, 5, -3)

from y-axis ?

Watch Video Solution

17. What is the distance of point (1,2,3,)from yz-

plane?

Watch Video Solution

https://dl.doubtnut.com/l/_n4G5lV81aSuh
https://dl.doubtnut.com/l/_O2Ydk0TZXOLB


18. What is the distance of the point (x, y, z)

from x-axis?

Watch Video Solution

19. Find the image of the point (5,3,-2)w.r.t yz-

plane.

Watch Video Solution

https://dl.doubtnut.com/l/_V3dIhpYyFubt
https://dl.doubtnut.com/l/_TeF6KPHszEhz


20. Find the number of points (x, y, z) in space

other than the point (1,-2, 3), such that |x| = 1,

|y| = 2  and |z|= 3. 

Watch Video Solution

21. Find the ratio in which the line segment

through (1,3,-1) and (2,6,-2) is divided by zx-

plane.

Watch Video Solution

https://dl.doubtnut.com/l/_JoF3IJ2zIC0O
https://dl.doubtnut.com/l/_NWXGbvK0AcTE
https://dl.doubtnut.com/l/_9uP8RKBRntAJ


22. Write the value of y so that the points

(1,y,2),(3,2,-1) and  are collinear.

Watch Video Solution

( − 4, 6, 3)

23. If O be the origin and P is the point

(3,4,5),what are the direction cosine of OP?

Watch Video Solution

https://dl.doubtnut.com/l/_9uP8RKBRntAJ
https://dl.doubtnut.com/l/_VL7DloRqVFGC


24. If a line makes angles   and   with the

positive direction of coordinate axes, then

write the value of . 

Watch Video Solution

α, β γ

sin2 α + sin2 β + sin2 γ

25. If the d.cs of a straight line be

, then what is the value of k ?

Watch Video Solution

⟨ , , ⟩
2

7

3

7
k

7

https://dl.doubtnut.com/l/_IyyTtFf6D9Qe
https://dl.doubtnut.com/l/_L9hy8mUyzMS5


26. Fill in the blanks in the length of the

projection of the line segment joining (1,3,-1)

and (3,2,4)on z-axis is ______.

Watch Video Solution

[1, 3, 4, 5]

27. The projection of a line segment axes are

3,4,12.Find the length and direction cosines of

the line.

Watch Video Solution

https://dl.doubtnut.com/l/_nGccjPQXkGdv
https://dl.doubtnut.com/l/_cebDeNstIGfF


28. Find the equation of the plane passing

through the line x = y = z and the point (3,2,1).

Watch Video Solution

29. State true or False .The planes

 and 

 are perpendicular to

each other.

Watch Video Solution

2x + 4y − z + 1 = 0

x − 2y − 6z + 3 = 0

https://dl.doubtnut.com/l/_cebDeNstIGfF
https://dl.doubtnut.com/l/_RsfpHb2VTtLL
https://dl.doubtnut.com/l/_q78rg4OwOvsb


30. Write the equation of the plane

 in normal form.

Watch Video Solution

3x − 4y + z + 5 = 0

31. Write the equation of the plane

 in the intercept from.

Watch Video Solution

x + 3y − 7z + 2 = 0

https://dl.doubtnut.com/l/_bXV34IsW26Vs
https://dl.doubtnut.com/l/_4mKPPLzTL1Vt


32. Find the equation of the plane passing

through the point (2,3,1) and direction ratios

of the normal to the plane being .

Watch Video Solution

< 3, 5, 7 >

33. Show that the ax+by+d =0 is perpendicular

to xy-plane.

Watch Video Solution

https://dl.doubtnut.com/l/_PsgEvoy02KBq
https://dl.doubtnut.com/l/_t5ZwvtQNlcna


34. What are the direction cosines of the

normal to the plane X+y+1=0?

Watch Video Solution

35. Write the equation of the plane passing

through (3,-6,-9) and parallel to xy-plane.

Watch Video Solution

https://dl.doubtnut.com/l/_g3xSqtvPJKRs
https://dl.doubtnut.com/l/_NLcXwQ8elaMy


36. Write the equation of the plane passes

through y-axis and z-axis.

Watch Video Solution

37. What is the distance of the point (1,1,1)from

the plane y=x?

Watch Video Solution

https://dl.doubtnut.com/l/_lEhyBAwrKABk
https://dl.doubtnut.com/l/_SY0yLrczyZZx


38. Find the direction cosines of the line

segment joining (3,6,1) and (4,-1,5).

Watch Video Solution

39. What is the number of line which are

equally inclined to the axes?

Watch Video Solution

https://dl.doubtnut.com/l/_qqYdDgVczRAa
https://dl.doubtnut.com/l/_KE2hzRhh7TQt


40. If the equation of x-axis is

, what is the value of a,b,c,d?

Watch Video Solution

= =
x

a

y − d

b

z

c

41. What are the direction cosines of the line

Watch Video Solution

= =
x − 2

2

y + 4

3

z − 1

6

https://dl.doubtnut.com/l/_irhRRm6ZVXDX
https://dl.doubtnut.com/l/_jWCoDxpwpxf8


42. Write the symmetrical from of the line X=5,

y=4.

Watch Video Solution

43. If the plane ax+by+cz=1 meets the co-

ordinate axes at A,B,C, what is the centroid of

the triangle ABC?

Watch Video Solution

https://dl.doubtnut.com/l/_skhaz4WI9URs
https://dl.doubtnut.com/l/_DxBTQNxlwkY0


44. If the points P(2,-1,1),Q(1,-3 c)and R(3,-4,-4)

are the vertices of a right triangle PQR, then

�nd c if any.

Watch Video Solution

45. Show by vector method that the point

P(3,-2, 4),Q(1,1 1)and R(-1,4,-2)are collinear.

Watch Video Solution

https://dl.doubtnut.com/l/_JB989Ut4YWPb
https://dl.doubtnut.com/l/_OZ2YdM3p6Le3


46. If the vertices A,B,C of a triangle ABC are

A(1,1,8),B(4,-3,-4)and C(-3,1,5) respectively then

�nd .

Watch Video Solution

∠BAC

47. If  makes equal angles with  and 

has magnitude 3, prove that the angle

between  and each of  and  is 

.

Watch Video Solution

→
a î, ĵ k̂

→
a î, ĵ k̂

cos − 1 1

(√3)

https://dl.doubtnut.com/l/_0eT2cBEQobkN
https://dl.doubtnut.com/l/_jIh9lsAJxfyp


48. If  and

�nd the value of 

Watch Video Solution

∣
∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 1, ∣
∣
→
c ∣

∣ = 4

→
a +

→
b +

→
c = 0,

→
a ⋅

→
b +

→
b ⋅

→
c +

→
c ⋅

→
a .

49. Let  be unit vectors. Suppose that

and the angle between  and

the angle between  and  is 

Watch Video Solution

â, b̂, ĉ

â ⋅ b̂ = â ⋅ ĉ = 0

b̂ ĉ .
π

6

https://dl.doubtnut.com/l/_jIh9lsAJxfyp
https://dl.doubtnut.com/l/_l3h1HqQvSmic
https://dl.doubtnut.com/l/_mQ3ru6XdWTad


50. Calculate the area of the triangle ABC (by

vector method) where A(1,1,2), B(2,2,3), C(3,-1,-1)

Watch Video Solution

51. If the co-ordinates of the two given point s

A and B are (3,-1,7)and (4,-3,-1) respectively,�nd

the magnitude and direction cosines of .

Watch Video Solution

¯̄̄ ¯̄¯AB

https://dl.doubtnut.com/l/_mQ3ru6XdWTad
https://dl.doubtnut.com/l/_Tjy2yM0Y5lWh
https://dl.doubtnut.com/l/_eB3Mc0FzNuO2
https://dl.doubtnut.com/l/_u85AwBXlho1G


52. Find the co-ordinates of the foot of the

perpendicular from the point  on the

line joining  and .

Watch Video Solution

(1, 1, 1)

(1, 4, 6) (54, 4)

53. Write the vector equation of a line through

the point (1,2,3) and parallel to the vector

Watch Video Solution

3 î + 2ĵ − 2k̂

https://dl.doubtnut.com/l/_u85AwBXlho1G
https://dl.doubtnut.com/l/_Wv0YJ9UH3wgi


54. Show that the line through the point(4,7,8),

(2,3,4)is parallel to the line through the

points(-1,-2,1)and (1,2,5)

Watch Video Solution

55. If P  lies on the line through 

 and  �nd y & z.

Watch Video Solution

(1, y, z)

(3, 2, − 1) ( − 4, 6, 3)

https://dl.doubtnut.com/l/_f8gf1PbcFxgU
https://dl.doubtnut.com/l/_GTYpDAhMTe2D


56. Find the perpendicular distance of the

point  from the line 

Watch Video Solution

( − 1, 3, 9)

= =
x − 13

5

y + 8

−8

z − 31

1

57. Find the direction cosines of the unit

vector perpendicular to the plane

, through the

origin.

Watch Video Solution

→
r . (2 î + 3ĵ − 6k̂) − 21 = 0

https://dl.doubtnut.com/l/_jChPLa6hjizg
https://dl.doubtnut.com/l/_yQaPNUgHofBl


58. Find the equation of the plane through the

points (1,0,-1),(3,2,-2)and parallel to the line

Watch Video Solution

x − 1 = = .
y − 1

−2

z − 2

3

59. A variable plane passes through a �xed

point (a,b,c) and meets the co-ordinate axes at

A,B,C. Show that the locus of the point

common to the planes drawn through A,B and

https://dl.doubtnut.com/l/_yQaPNUgHofBl
https://dl.doubtnut.com/l/_gqdrv58AJcFk
https://dl.doubtnut.com/l/_439P08TZvnni


C parallel to the co-ordinate planes is

Watch Video Solution

+ + = 1
a

x

b

y

c

z

60. Find the equation plane passing through

the point (2,3,1 )and perpendicular to the line

Watch Video Solution

= =
x − 1

1

y − 2

−2

z + 1

3

https://dl.doubtnut.com/l/_439P08TZvnni
https://dl.doubtnut.com/l/_dsB89CgR6ltm


61. Find the equation of the plane passing

through the line x = y = z and the point (3,2,1).

Watch Video Solution

62. Prove the following by vector method.

Median to the base of an isosceles triangle is

perpendicular to the base.

Watch Video Solution

https://dl.doubtnut.com/l/_dxJV4H1GgAN7
https://dl.doubtnut.com/l/_sIy5XiulOOSL


63. Prove the following by vector method. In a

triangle AOB,  = . If P and Q are

the points of trisection of AB, prove that 

 = 

Watch Video Solution

m∠AOB 90∘

OP 2 + OQ2 AB25

9

64. show that the direction of cosines of a

vector equally inclined to the axes OX,OY and

OZ are '1/3^1/2,1/3^1/2,1/3^1/2.

Watch Video Solution

https://dl.doubtnut.com/l/_3QGmXR4hifQh
https://dl.doubtnut.com/l/_xFVPERyjcM5D


65. If veca=vecb+vecc, then write the value of

Watch Video Solution

→
a ⋅ (

→
b ×

→
c ).

66. If D is the mid point of side BC of a

, show by vector method that 

Watch Video Solution

△ ABC

AB2 + AC 2 = 2(AD2 + BD2)

https://dl.doubtnut.com/l/_xFVPERyjcM5D
https://dl.doubtnut.com/l/_oDiRVvd0c0Be
https://dl.doubtnut.com/l/_v6YjuPlHjJfs
https://dl.doubtnut.com/l/_q97ObBaP95Cs


67. Find the scalar components of a unit vector

which is perpendicular to the vectors

 and .

Watch Video Solution

î + 2ĵ − k̂ 3 î − ĵ + 2k̂

68. Decompose the vector  into

vectors which are parallel and perpendicular

to the vector .

Watch Video Solution

6 î − 3ĵ − 6k̂

î + ĵ + k̂

https://dl.doubtnut.com/l/_q97ObBaP95Cs
https://dl.doubtnut.com/l/_5UtMGiDFXRf4


69. Express  as the sum of a vector

parallel, and a vector perpendicular to

.

Watch Video Solution

2 î − ĵ + 3k̂

2 î + 4ĵ − 2k̂

70. Resolve the vector  into

vectors parallel and perpendicular to the

vector .

Watch Video Solution

→
b = î + ĵ + k̂

→
a = î + ĵ

https://dl.doubtnut.com/l/_Bcyw877vB29K
https://dl.doubtnut.com/l/_U3iZIaRVC050
https://dl.doubtnut.com/l/_wmJtapXuWGJe


71. Find the angle between the following pair

of the planes.2x+y+2z-4=0and 3x+5y+z-8=0

Watch Video Solution

72. Show that the join of the points (6,-4,4)

and (0,0,-4) intersects the join of (-1,-2,-3) and

(1,2,-5).

Watch Video Solution

https://dl.doubtnut.com/l/_wmJtapXuWGJe
https://dl.doubtnut.com/l/_IoWE6j602uz6


73. Show that the points (2,3,-5) and (3,4,7) lie

on the opposite side of the plane

Watch Video Solution

x + 2y − 2z = 9

74. Find dy/dx if y=log(sec x+tan x).

Watch Video Solution

https://dl.doubtnut.com/l/_VGUO8WjkF3A1
https://dl.doubtnut.com/l/_mo5OEXlR1pbR


75. Obtain the equation of the line through

the point  and perpendicular to

each of the lines

 and 

Watch Video Solution

(1, 2, − 3)

x + 4y − 3z = 0 = 2x − 5y + 7

y + 3z − 2 = 0 = x + 2z + 5

76. Find the shortest distance between the

lines  and 

.

= =
x

2

y

−3
z

1

= =
x − 2

3

y − 1

−5

z + 2

2

https://dl.doubtnut.com/l/_Q6EaLgVYeuv3
https://dl.doubtnut.com/l/_jrMJcU0MCKkM


Watch Video Solution

77. Find the equation of the plane passing

through the line 

and the point (0,7,-7). Also show that the line

 lies in this plane.

Watch Video Solution

= =
x + 1

−3

y − 3

2

z + 2

1

x = =
7 − y

3

z + 7
2

78. Find the equation of the plane containing

the line  and the

point (0,2,4).

= =
x + 3

3

y − 1

4

z − 2

−2

https://dl.doubtnut.com/l/_jrMJcU0MCKkM
https://dl.doubtnut.com/l/_x2R3Ytsn3KmJ
https://dl.doubtnut.com/l/_uZCxoNqjc5En


Watch Video Solution

79. Show that lines

 and 

 intersect each

other. Find their point of intersection.

Watch Video Solution

→
r = ( î + ĵ − k̂) + λ(3 î − ĵ)

→
r = (4 î − k̂) + μ(2 î + 3k̂)

80. If P is the point (2,1,6), then �nd the point Q

such that PQ is perpendicular to the plane

https://dl.doubtnut.com/l/_uZCxoNqjc5En
https://dl.doubtnut.com/l/_YcUoa3avTEsm
https://dl.doubtnut.com/l/_qwU8dgbOT0PL


passing through the points (2,1,0), (5,0,1), (4,1,1)

and the mid point of PQ lies on it.

Watch Video Solution

81. The plane  is rotated about its

line of intersection with the plane z=0 through

angle measure alpha. Prove that the equation

of the plane in new position is

Watch Video Solution

lx + my = 0

lx + my ± z√l2 + m2 tanα = 0

https://dl.doubtnut.com/l/_qwU8dgbOT0PL
https://dl.doubtnut.com/l/_eVNJRFKDtrlU



