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& point is on the x-axis, What are its y-coordinates and z-coordinates?

Ans:

If a point is on the x-axis, then its y-coordinates and z-coordinates are zero.

Question 2:

& point is in the ®Z-plane, What can you say about its y-coordinate?

Ans:
If a point is in the X2 plane, then its y-coordinate is zero,
Question 3:

Mame the octants in which the following points lie:
(1,2, 33, (% -2, 3), (4 -2, -5), (4 2, -5), (-4, 2, -5}, (-4, 2, 5},

(-3, -1, 6}, (2, -4, -7

Ans:
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The x-coordinate, v-coordinate, and z-coordinate of point {1, 2, 3) are all positive.
Therefare, this point lies in octant I

The x-coordinate, yv-coordinate, and z-coordinate of point {4, -2, 3} are positive,
negative, and positive respectively. Therefore, this point lies in octant IY.

The x-coordinate, y-coordinate, and z-coordinate of point {4, -2, -5} are positive,
negative, and negative respectively. Therefore, this point lies in octant VIIL

The x-coordinate, yv-coordinate, and z-coordinate of point {4, 2, -5} are positive,
positive, and negative respectively, Therefore, this point lies in octant ¥,

The x-coordinate, v-coordinate, and z-coordinate of point (-4, 2, -5} are negative,
positive, and negative respectively, Therefore, this point lies in octant Y1

The x-coordinate, v-coordinate, and z-coordinate of point {-4, 2, 5) are negative,
positive, and positive respectively, Therefore, this point lies in octant I,

The x-coordinate, yv-coordinate, and z-coordinate of point (-3, -1, 8) are negative,
negative, and positive respectively. Therefore, this point lies in octant IIL

The x-coordinate, yv-coordinate, and z-coordinate of point (2, -4, -7} are positive,
negative, and negative respectively. Therefore, this point lies in octant YIIL

Question 4:

Fill in the blanks:
Ans:

{i7 The x-axis and w-axis taken together determine a plane known as XY —plane .

{iin The coordinates of points in the ¥¥-plane are of the form [_.1.;_1-:[]_].

(i) Coordinate planes divide the space intoeight octants.

Exercise 12.2
NCERT 11th Maths Chapter 12
Question 1:
Find the distance between the following pairs of points:

(i1 (2, 3, 5) and (4, 3, 1) (i) (-3, 7, 23 and (2, 4, -1)

(i) (-1, 3, —4) and (1, -3, 4 (iv) (2, -1, 3) and (-2, 1, 3)
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Ans:

The distance between points Pixy, v1, 210 and Plxz, v, 220 is given by

5

PQ = J{Iz ""x|}2 ‘*‘(J’: ‘“J”Jz +(:z “‘zul_
(i Distance between points (2, 3, 5) and {4, 3, 1}
= J(4-2) +(3-3) +(1-5)

= J(2) +(0) +(~4)
- J30
=25

{iiy Distance between points (-3, 7, 23 and {2, 4, -1}
= J(2+3F +(4-7) +(-1-2)

=\(5) +(3) +(3)

=+/254+940

-5

{iiiy Distance between points (-1, 3, -4y and (1, -3, 4}
= J 1) +(=3-3) +(d+4)

=2 #(-6) +(8)

= J4+36+64 =104 =226
{iv) Distance between points (2, -1, 3% and (-2, 1, 3}

= J(-2-2) +(1+1) +(3-3)
= J(-4) +(2) +(0)

to- three dlmen3|onal eometry/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-12-introduction-to-three-dimensional-geometry/
https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-12-introduction-to-three-dimensional-geometry/

€IndCareer

Question 2:

Show that the points (-2, 3, 5, (1, 2, 3) and (7, 0, -1} are collinear,

Ans:
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Let points (-2, 3, 53, (1, 2, 3}, and (7, 0, -1} be denoted by P, Q, and R
respectively.,

Points P, O, and R are collinear if they lie on a line,
PQ=(1+2) +(2-3) +(3-5)

=) +{ ) +(-2)
i

QR =/(7-1) +(0-2) +(-1-3)’

“(6) +(-2) + ()
=36+ 4+16

PR = \(7+2) +(0-3) +(~1-5)

=) +(-3)" +(-6)
=+814+9+36
126

=314
Here, PQ + QR =14 +2./14 =314 = PR

Hence, points P{-2, 3, 53, Q{1, 2, 3%, and R{7, 0, -1% are collinear.

Question 3:

to- three dlmen3|onal eometry/
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Yerify the following:
{ing0, 7, -10%, (1, 6, -6) and {4, 9, -6} are the vertices of an isosceles triangle.
{in (o, 7, 100, (-1, 6, 6) and {-4, 9, 6 are the vertices of a right angled triangle.

{iiy (-1, 2, 13, {1, -2, &y, (4, -7, 8) and {2, -3, 4 are the vertices of a
parallelagram.

Ans:

to- three dlmen3|onal- eometry/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-12-introduction-to-three-dimensional-geometry/
https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-12-introduction-to-three-dimensional-geometry/

€IndCareer

{iy Let points (0, 7, -103, {1, 6, -6}, and {4, 9, -6} be denoted by A, B, and C
respectively.

AB=\[(1-0)" +(6-7) +(-6+10)

= 1) + (1) +(ay
=+Jl+1+16

BC=(4-1) +(9-6) +(-6+6)

=J(3) +(3Y
=v9+9 =18 =32

CA=(0-4) +(7-9)" +(~10+6)

=V(-4) +(-2) +(-4)
=J16+34+16 =36 =6

Here, AB = BC = CA

Thus, the given points are the vertices of an isosceles triangle.

(i Let {0, 7, 10, {-1, 6, 6), and (-4, 9, &) be denoted by &4, B, and C
respectively.

AB= (-1~ +{ﬁ 7) +(6-10)

=J{ 1) 4 (1) +(~4)

to- three dlmen3|onal eometry/
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C=(~4+1) +(9-6) +(6-6)

=J{—sr+{s}-+mf

=J9+9 =18
=32

CA=J(0+4) +(7-9)" +(10~6)’

=(4) + (2) +(4)

=6 +4+16

=36

=0
Now. AB’ +BC* =(32) + (3@)2:I3+I8=36=AC3
Therefare, by Pythagoras theorem, ABC is a right triangle.

Hence, the given points are the vertices of aright-angled triangle.

(il Let (-1, 2, 13, {1, -2, B, {4, -7, 8}, and (2, -3, 4) be denoted by &, B, C,

and O respectively,

AB = \J(1+1) +(-2-2) +(5-1)’
=J4+16+16

BC=(4-1) +(-7+2) +(8-5)
=\9+25+9 =43

to- three dlmen3|onal eometry/
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CD=f{2-4) +(347) +(4-8)
BN/VETINT:

=/36

=6

DA = J(—1-2) +(2+3) +(1-4)’
=J942549=43

Here, 4B = CD = 6, BC = 4D = /43

Hence, the opposite sides of quadrilateral ABCD, whose vertices are taken in order,
are equal.

Therefore, ABCD is a parallelogram,

Hence, the given points are the vertices of a parallelogram,

Question 4:

Find the equation of the set of points which are equidistant from the points {1, 2, 3}
and {3, 2, -1},

Ans:

to- three dlmen3|onal- eometry/
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Let P {x, v, 2) be the point that is equidistant from points A{1, 2, 3) and B{3, 2, -1},
accordingly, PA = PB

= PA° =PB’

=(x=1) +(y-2) +(z=3) =(x=3) +(y-2) +(z+1)

-2+ 1+l -4y +4+22 Bz +0=x7 -G+ I+ pI Ay + 4+ i+ 22+ 1
—dx -4y - B2 + 14 = -Gx - 4y + 27 + 14

-2x -6 + 6% -2z =10

4 -8Bz =0

w-2z=10

Thus, the required equation is x - 2z = 0,

Question 5:

Find the equation of the set of points P, the sum of whose distances from & {4, 0, 0}
and B (-4, 0, 0} is equal to 10,

Ans:
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Let the coordinates of P be {x, v, =)
The coordinates of points A and B are (4, 0, 03 and {-4, 0, 0} respectively.
It is given that PA + PB = 10,

= \{({x—ﬁl]z +y + +J[x+4}: +3 4z =10

= J(x—ﬂl]: +y 4= l-‘.}—J(x+4)3 +y 477

On squaring both sides, we obtain

:'}{x--'i}j +y 4= |@@-2@J{x+ 4}2 +y 4z +{x +¢}2 +y 4z

= B+ 16437 +22 = 100=20x" +8x+16+ 17 427 +x7 +8x+16+ 37 + 27

= 20457 +8x+16+ )7 + 27 =100 +16x

=5 57 +8x+16+ 17 +27 =(25+4x)

On squaring both sides again, we obtain

25 (%2 + 8% + 16 + w2 + 2% = 625 + 1657 + 200x

2G6x2 + 200x + 400 + 25y2 4+ 2522 = 625 + 1642 + 200«
Ox2 + 25¢2 + 2522 - 225 = 0

Thus, the required equation is 9x2 + 252 + 2522 - 225 = 00,
Exercise 12.3

NCERT 11th Maths Chapter 12

Question 1:

Find the coordinates of the point which divides the line segment joining the points {-
2,3, 8yand {1, -4, 8)in the ratio {i} 2: 3 internally, {ii) 2: 3 externally.

Ans:
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{in The coordinates of point R that divides the line segment joining points P {xq, v1,
zidand Q {xz, vz, Zz) internally in the ratio /e 1 oare

MX, 41X, MY, + Ry, MZ, + Nz,
m+n m+n m+n

Let R {x, v, 2) be the point that divides the line segment joining points{-2, 3, &} and
{1, -4, 6) internally in the ratio 2: 3

C2043(2)  2(4)+30) - 2(6)+3(5)

! ,andz =
243 i 243 243
) | 27
e, x=—,y=—, andz=—
5 5 5

4 1 27
Thus, the coordinates of the required point are (_Eag!?J.
{iih The coordinates of point R that divides the line segment joining points P {xq, 1,
Zidand Q ixz, v, Z2) externally in the ratio /7t # are

mxz _Ml my] _”}"l mz; - ﬂ'.2'|
nr—n ' m—n ’ BT —

Let R {x, ¥, 2) be the point that divides the line segment joining points{-2, 3, 5} and
{1, -4, 6) externally in the ratio 2:3

xzz(:}—z(—z} 1,=2{—4)—3{3) andv:z{ﬁ)_E{S)
2-3 7 2-3 77 2-3

e x=—8 v=17 andz =3

Thus, the coordinates of the required paint are (-8, 17, 3},

Question 2:

Given that P (3, 2, =43, 0 (&, 4, -6) and R (9, 8, -10% are collinear. Find the ratio in
which Q divides PR,

Ans:

to-three-dimensional-geometry/
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Let point @ (5, 4, -6 divide the line segment joining points P (3, 2, -4} and R {9, 8,
-10% in the ratio &:1.

Therefore, by section formula,

{9Y+3 K{B)+2 k{-10)-4
{5,4._6)""" { }+ ) (}+ . { } ]
ka1 kel kol
w9k+3=5
k+1
=9k +3=5k+5
=4k =2
ﬁk:gzl
4 2

Thus, point O divides PR in the ratio 1: 2,

Question 3:

Find the ratio in which the ¥Z-plane divides the line segment formed by joining the
points (-2, 4, 73 and {3, -5, 8).

Ans:

Let the ¥Z planedivide the line segment joining points (-2, 4, 7y and {3, -5, 8) in the
ratio k: 1.

Hence, by section formula, the coordinates of point of intersection are given

by{k{s}—z k(~3)+4 k{8]+?]

| DY S R S

on the ¥2Z plane, the x-coordinate of any point is zero.
k-2
=)
k1
=3-2=0

::»sz
3

Thus, the ¥Z plane divides the line segment formed by joining the given points in the
ratio 2:3.
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NCERT 11th Maths Chapter 12

Question 4:

Using section formula, show that the points A (2, -3, 43, B (-1, 2, 1) and C(U,%,Z]

are collinear.

Ans:

The given points are & (2, -3, 43, B (-1, 2, 13, and C(U,%,E].

Let P be a point that divides AB in the ratio &: 1.

Hence, by section formula, the coordinates of P are given by

{kp4]+2 k(2)-3 ku)+4]

k+l 7 k41 7 k+l

Mow, we find the value of & at which point P coincides with point C.

wfp e 2
k+1

By taking ={), we obtain k = 2.

For & = 2, the coordinates of point P are(!},%j].

ol

[{U, ,2]
e, is a point that divides AR externally in the ratio 2:1 and is the same
as point P,

Hence, points A, B, and C are collinear.

NCERT 11th Maths Chapter 12

Question 5:

to-three-dimensional-geometry/
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Find the coordinates of the points which trisect the line segment joining the points P
(4, 2, -6 and Q (10, - 16, &).

Ans:

Let & and B be the points that trisect the line segment joining points P {4, 2, -6 and
Q {]-DJ -1, E':l

A B

Q
(4, 2. -6) (10, =16, 6)

Point A divides PQ in the ratio 1:2, Therefore, by section formula, the coordinates of
point A& are given by

[IUG}+2{4)I[—16)+2[2]1(ﬁ}+2{_ﬁ}]={5f_4;_g)

l+2 1+2 T 42

Point B divides PQ in the ratio 2:1, Therefore, by section formula, the coordinates of
point B are given by

{3(|n]+1(4) 2(—iﬁ)+l[2]-2(ﬁ]—|(ﬁ}]=(gi_]ﬂ’2}

241 241 241

Thus, {6, -4, =23 and (8, -10, 2% are the points that trisect the line segment joining
points P {4, 2, -6) and G (10, -14, 63,

NCERT 11th Maths Chapter 12, class 11 Maths Chapter 12 solutions
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Chapterwise NCERT Solutions for
Class 11 Maths :

e Chapter 1-Sets

e Chapter 2-Relations and Functions

e Chapter 3-Trigonometric Functions

e Chapter 4-Principle of Mathematical Induction
e Chapter 5-Complex Numbers and Quadratic Equations

e Chapter 6-Linear Inequalities

e Chapter 7-Permutation and Combinations

e Chapter 8-Binomial Theorem
e Chapter 9-Sequences and Series
e Chapter 10-Straight Lines

e Chapter 11-Conic Sections

e Chapter 12-Introduction to three Dimensional Geometry

e Chapter 13-Limits and Derivatives

e Chapter 14-Mathematical Reasonin

e Chapter 15-Statistics

e Chapter 16-Probability
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