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NCERT solutions for class 11 Maths Chapter 12 Introduction to Three

Dimensional Geometry
Question:1 A point is on the x-axis. What are its y-coordinate and z-coordinates?
Answer:
Any point on x-axis have zero y coordinate and zero z coordinate.
Question:2 A point is in the XZ-plane. What can you say about its y-coordinate?
Answer:
When a point is in XZ plane, the y coordinate of this point will always be zero.

Question:3 Name the octants in which the following points lie:
(1,2, 3),(4,-2,3),(4,-2,-5),4,2,-5),(-4,2,-5),(-4,2,5),(-3,-1,6) (-2, -4, -
7).

Answer:

The x-coordinate, y-coordinate, and z-coordinate of point (1, 2, 3) are all positive.

Therefore, this point lies in octant |.

The x-coordinate, y-coordinate, and z-coordinate of point (4, -2, 3) are positive,

negative, and positive respectively. Therefore, this point lies in octant IV.

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 VIII.

The x-coordinate, y-coordinate, and z-coordinate of point (4, 2, -5) are positive, positive,

and negative respectively. Therefore, this point lies in octant V.
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The x-coordinate, y-coordinate, and z-coordinate of point (-4, 2, -5) are negative,

positive, and negative respectively. Therefore, this point lies in octant VI.

The x-coordinate, y-coordinate, and z-coordinate of point (-4, 2, 5) are negative,

positive, and positive respectively. Therefore, this point lies in octant Il.

The x-coordinate, y-coordinate, and z-coordinate of point (-3, -1, 6) are negative,

negative, and positive respectively. Therefore, this point lies in octant I1l.

The x-coordinate, y-coordinate, and z-coordinate of point (2, -4, -7) are positive,

negative, and negative respectively. Therefore, this point lies in octant VIII.

Question:4 (i) Fill in the blanks: The x-axis and y-axis taken together determine a plane

known as

Answer:

The x-axis and y-axis taken together determine a plane known as XY Plane .

Question:4 (ii) Fill in the blanks: The coordinates of points in the XY-plane are of the

form

Answer:

The coordinates of points in the XY-plane are of the form (x, y,0) .

Question:4 (iii) Fill in the blanks: Coordinate planes divide the space into

octants.

Answer:

Coordinate planes divide the space into Eight octants.
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NCERT solutions for class 11 maths chapter 12 introduction to three

dimensional geometry-Exercise: 12.2

Question:1 (i) Find the distance between the following pairs of points: (2, 3, 5) and (4,
3,1)

Answer:

The distance between two points (71 ¥1: 21) and (2. Y2, 22) is given by

d=\/(zg—21)2 + (Yo — y1)? + (22 — 21 )?

So, distance between (2, 3, 5) and (4, 3, 1) is given by

d=/(4—2)2+(3-3)2 + (1 —5)2
d=+v4+0+ 16

d =20

d =25

Question:1 (ii) Find the distance between the following pairs of points: (-3, 7, 2) and (2,
4,-1)

Answer:

The distance between two points (71 ¥1: 21) and (2. Y2, 22) is given by

d=/(zg—21)2+ (2 —y1)% + (20 — 21 )?

Call: +91- 9686 - 083 - 421 Page 3 of 18 www.vikrantacademy.ons



VIKRANTADAD=MY"

So, distance between (-3, 7, 2) and (2, 4, —1) is given by

d=+2-(-3)2+{4-72+(-1-2)2
d=+/25+94+0
d =43

Question:1 (iii) Find the distance between the following pairs of points:(—-1, 3, — 4) and
(1,-3, 4)

Answer:

The distance between two points (1, ¥1. 21) and (%2, y2. 22) is given by

d=/(xs—21)2+ (2 — ) + (22 — 21)?

So, distance between (-1, 3, —4) and (1, -3, 4) is given by

d= /(1 —(—1))2+(—3—-32+ (14— (—4))2
d =4+ 36+ 64

d = /104

d = 2v/26

Question:1 (iv) Find the distance between the following pairs of points: (2, -1, 3) and (-
2.%.3)

Answer:

The distance between two points (1. ¥1: 1) and (T2, y2. 22) is given by
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d=/(xg—21)2+ (2 — )2 + (22 — 21)?

So, distance between (2, -1, 3) and (-2, 1, 3).) is given by

d=+/(-2—(=2))2+(1—(=1))2+ (3 — 3)2

d= yIEFA¥0
rJ’:L@
n’::&ﬁ

Question:2 Show that the points (-2, 3, 5), (1, 2, 3) and (7, 0, —1) are collinear.
Answer:
Given,theree points A=(-2, 3, 5), B=(1, 2, 3) and C=(7, 0, -1)

The distance between two points (1. ¥1. 21) and (%2, y2. 22) is given by

d=\/(xg—21)2+ (y2— )2 + (22 — 21)?

The distance AB :

AB= /(1 - (-2))2+(2-3)2+(3—5)2

AB = /(32 + (-1)2 4 (-2)2

AB=+v9+1+4
AB =14

The distance BC:
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BC =/(T-1)2+ (0— 22+ (-1 -3)2
BC = /36 + 4+ 16

BC = v/hb

BC = 2v/14

The distance CA

CA=+/(T—(=2))2+ (0—3)%2 + (—1 — 5)2

CA =Bl 4+94+ 38

CA=+120
CA=3v14

As we can see here,
AB 4+ BC =v14 4 2v14 = 3v14 = AC
Hence we can say that point A,B and C are colinear.

Question:3 (i) Verify the following: (0, 7, -10), (1, 6, — 6) and (4, 9, — 6) are the vertices

of an isosceles triangle.
Answer:
Given Three points A=(0, 7, -10), B=(1, 6, — 6) and C=(4, 9, — 6)

The distance between two points (1. ¥1: 1) and (T2, y2. 22) is given by
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d=/(xg—21)2+ (2 — )2 + (22 — 21)?

The distance AB

AB = /(1 =02+ (6 —7)2 + (=6 — (=10))2

AB=+141+416
AL = 18

The distance BC

BC=\/(4—-1)2+(9-6)2+(-6—(—6))2
BC=v94+94+0
BC = /18

The distance CA

CA=+/(4-02+(9-7)2+ (-6 — (-10))?
CA=16+4+16

CA= /36

CA =46

As we can see 1B = BC # CA

Hence we can say that ABC is an isosceles triangle.

Question:3(ii) Verify the following
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(0,7,10), (-1, 6, 6) and (- 4, 9, 6) are the vertices of right angled triangle.
Answer:
Given Three points A=(0, 7, 10), B=(-1, 6, 6) and C=(-4, 9, 6)

The distance between two points (1. ¥1: 1) and (T2, y2. 22) is given by

d=/(zg—21)? + (y2 — 1)? + (2 — 21)?

The distance AB

AB = /(-1 —0)2+ (6 —T7)2 + (6 — 10)2
AB=+1+1+16
AB = V18

The distance BC

BC = /(—4—(-1))2+(9—-6)%+ (6 —6)2
BC=+v9+9+0
BC = /18

The distance CA

CA=+/(-4-02+(9-T7)2+ (6 —10)2
CA=+16+4+ 16

CA=+v30
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CA=6

As we can see
(AB)? + (BC)? = 18 + 18 = 36 = (C A)*
Since this follows pythagorus theorem, we can say that ABC is a right angle triangle.

Question:3(iii) Verify the following: (-1, 2, 1), (1, -2, 5), (4, -7, 8) and (2, -3, 4) are the

vertices of a parallelogram.

Answer:

Given A=(-1, 2, 1), B=(1, -2, 5), C=(4, -7, 8) and D=(2, -3, 4)
Given Three points A=(0, 7, =10), B=(1, 6, — 6) and C=(4, 9, — 6)

The distance between two points (x1,91.21) and (72, 42, 22) is given by

d=\/(x2—x1)2 + (y2 — y1)2 + (22 — 21)?

The distance AB

AB =1 -(-1)2+(-2-22+(5-1)?
AB =4+ 16+ 16
AB = V36

AB =6

The distance BC

Call: +91- 9686 - 083 - 421 Page 9 of 18 www.vikrantacademy.ons



VIKRANTADAD=MY"

BC = /(4—1)2+(-T—(-2))2+(8—5)2
BC =+v9+4+254+9
BC = /43

The distance CD

CD = /(2—-4)2+ (=3 — (=T7))2 + (4 — 8)2
CA=+4+ 16+ 16
CA =136

Cd =46

The distance DA

DA=+/(-1-22+(2—(-3))2+ (1472
DA=+9+25+9

DA =43

Here As we can see

AB =6 = CAAnd BC = V43 = DA

As the opposite sides of quadrilateral are equal, we can say that ABCD is 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).
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Answer:

Given, two points A=(1, 2, 3) and B=(3, 2, —1).

Let the point P= (x,y,z) be a point which is equidistance from the points A and B.

50,

The distance PA= The distance PB

Vie—12+ (y=2R+(2—-3)2 = /(z - 3)2 + (y=22 + (2 — (-1))?
(z—1°+ -2+ (=3 =(z -3+ (y —2)* + (¢ = (-1))
[(x—1)— (= - 37| [(@=2* = (y - 2)%] ¥ [(z—3)F— (2 + 1)*] =0
MNow lets apply the simplification property,

a? — b2 = (a+b)(a—b)

[(2)(2x —4)] + 0+ [(—4)(22 = 2)] = 0

4r—B—8z+8=10

4r — Bz =10

r—2z=10

Hence locus of the point which is equidistant from Aand Bis r — 22 =

Question:5 Find the equation of the set of points P, the sum of whose distances from A

(4,0,0)and B (- 4, 0, 0) is equal fo 10
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Answer:

Given,

Two points A(4,0,0)andB (-4, 0, 0)

let the point P(x,y,Z) be a point sum of whose distance from A and B is 10.

So,

The distance PA+The distance PBE=10

VE 22+ (y—02+(z—02+/(z— (—2)2+ P+ (22 = 10

VieE—42+ ()2 + (2)2+ e+ 42+ (1) + (2)2= 10

Vie =42+ ()2 + (2)2 =10 — /(z + 4)2 + (y)? + (2)?

Squaring on both side :

(2 —4)%+ ()% + (2)* = 100-204/(z + 42 + (W2 + (2)2+(x +4)° + (y)* + (2)®

(2 —4)2 —(z+4)% = 100 — '.ZU\/l[.i' +4)2 + (y)? + (2)?

—16x = 100 — 20/(x + 4)2 + (y)2 + (2)2

200/ (x +4)2 + (y)? + (2)? = 100+ 16z

5/ (x +4)2 + ()2 + (2)2 = 25 + 4z
MNow again squaring both sides,

25 ((z + 4)% + (y)? + (2)?) = 625 + 200z + 162*
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2512 + 200z + 400 + 25y% + 25z2% = 625 + 200z + 1627

2

0z? + 254 + 2522 — 225 =0

Hence the equation of the set of points P, the sum of whose distances from A and B is

i 1-2._|_"-_--'..1‘.‘.\_:'.'_I 'y 1y 1 =
equal to 10 is 97~ + 25y~ + 252" — 225 =0

NCERT solutions for class 11 maths chapter 12 introduction to three

dimensional geometry-Exercise: 12.3

Question:1(i) Find the coordinates of the point which divides the line segment joining

the points (— 2, 3, 5) and (1, — 4, 6) in the ratio 2 : 3 internally

Answer:

The line segment joining the points A (- 2, 3, §) and B(1, — 4, 6)

Let point P(x,y,z) be the point that divides the line segment AB internally in the ratio 2:3.

MNow, As we know by section formula, The coordinate of the point P which divides line

segment (71, ¥1. 21) And B (22, y2. 22) in ratio m:n is

.H'J'..!'z +nry mys+ny; mz+nz
m+n ' m4+n ' m+n

Now the point that divides A (— 2, 3, 5) and B(1, — 4, 6) in ratio 2:3 is

Hence required point is
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—4 1 27
B7h* & .

Question:1 (ii) Find the coordinates of the point which divides the line segment joining

the points (- 2, 3, 5) and (1, — 4, 6) in the ratio 2 : 3 externally.
Answer:
he line segment joining the points A (— 2, 3, 5)and B(1, — 4, 6)

Let point P(x,y,z) be the point that divides the line segment AB externally in the ratio
2:3.

MNow, As we know by section formula , The coordinate of the point P which divides line

segment -1(1, Y1, 21) And B(x2, y2, 22) extemnally in ratio m:n is

My — Iy My — iy M2p — nz
m—n ° m-—,n T M=

Now the point that divides A (- 2, 3, 5) and B(1, — 4, 6) externally in ratio 2:3 is

(2(’1) — 3(—=2) 2(—4) — 3(3) 2(6) — 3(5)

geg § ogeg Tl ):(_8’”’3]

Hence required point is

3 I:_Hr lT .3]

Question:2 Given that P (3,2, - 4), Q (5,4, —6) and R (9, 8, —10) are collinear. Find
the ratio in which Q divides PR.

Answer:
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Given Three points,
P(32-4),Q(54,-6)andR (9, 8§, -10)
Let point Q divides PR internally in the ratio A : 1
Now,

According to the section formula , The point Q in terms of P,Q and A is:

g\ 43 8SA+ 2 =1y (5 4 —6)
A+1Y A4+ 10000 AN

09X 43
A41

=h

9A+3=5(A+1)
9A+3=5A+5
43 =2

-
2

Hence, point Q divides PR in ratio 1:2.

Question:3 Find the ratio in which the YZ-plane divides the line segment formed by

joining the points (-2, 4, 7) and (3, -5, 8).
Answer:

Given,

two points A(-2, 4, 7) and B(3, -5, 8)
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Let Y-Z plane divides ABin A : 1

So, According to the section formula, the point which divides AB in A : lis

3A—2 =BA+4 8A+7T
A4+1Y A4+1 7 A+1

Since this point is in YZ plane, x coordinate of this point will be zero.

Hence YZ plane divides Line segment AB in a ratio 2:3.

Question:4 Using section formula, show that the points A (2, -3,4),B (-1, 2, 1)

and €'(0,1/3, 2) are collinear.

Answer:

Given,

three points, A (2, =3, 4), B (=1, 2, 1) and C (0, 1/3, 2)
Let a point P divides Line segment AB in the ratio A : |

SO, according to the section formula, the point P will be
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—A+2 22—-3 A+4
A4+T VX417 A1

MNow, let's compare this point P with point C.

—A+2 _0
X431 °

A=2

From here, we see that for A = 2, point C divides the line segment AB in ratio 2:1.
Since point C divides the line segment AB, it lies in the line joining A and B and Hence

they are colinear.

Question:5 Find the coordinates of the points which trisect the line segment joining the

points P (4, 2, —6) and Q (10, —16, 6).
Answer:

Given,

two points P (4, 2, — 6) and Q (10, -16, 6).

The point which frisects the line segment are the points which divide PQ in either 1:2 or

2:1
Let R (x,y,z) be the point which divides Line segment PR in ratio 1:2

Now, according to the section formula

- 10 + 2(4) —16 +2(2) 6 —2(6)
@y =112 " 1x2 ' 1+2

) = (6,—4, —2)
Let S be the point which divides the Line segment PQ in ratio 2:1
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So, The point S according to section formula is

— (2)10 + (4) 2(-16) +(2) (2)6 — (6)
("-‘”-‘*]=( T8 0 T4 7 142

) = (8, -10, 2)

Hence the points which trisect the line segment AB are (6,-4,-2) and (8,-10,2).
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