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Question 1: If a point lies on the z-axis, then find its x-coordinate and y-coordinate.

Solution:
If the point lies on the z axis then its x-coordinate and y-coordinate will be zero.

Question 2: If a point lies on yz-plane then what is its x-coordinate?
Solution:
If the point lies on yz-plane then x-coordinate will be zero.

Question 3: In which plane does the point (4, -3, 0) lie?

Solution:
Given: x, y, z coordinates of the point are 4, -3, 0.

As the distance of point along the z-axis is 0, the plane in which the point lies is the xy-plane.

Question 4: In which octant does each of the given points lie?
(l) ('4r '1i 'G)

(i) (2, 3, -4)

(iii) (-6, 5, -1)

(iv) (4, -3, -2)

(v) (-1,-6,5)

(vi) (4, 6, 8)

Solution:
The position of a point in a octant is signified by the signs of the x, y, z coordinates.
Signs of x, y, z coordinates in all the octants are as follow:

Number | Signof X | SignofY | Sign of Z
| + + +

Il - + +

11 - - +
v + - +
Vv + + -
Vi - +

il - - -
Vil + - -
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Compare signs with given table and allocate octants to the points
(i) (-4, -1, -6) lies in octant VII

(ii) (2, 3, -4) lies in octant V

(iii) (-6, 5, -1) lies in octant VI

(iv) (4, -3, -2) lies in octant VIII

(v) (-1, -6, 5) lies in octant Il

(vi) (4, 6, 8) lies in octant |
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Question 1: Find the distance between the points :
(i) A(5, 1, 2) and B(4, 6, -1)

(ii) P(1, -1, 3) and Q(2, 3, -5)

(i) R(1, -3, 4) and S(4, -2, -3)

(iv) C(9, -12, -8) and the origin

Solution:

The distance between two points (x1, y1, z1) and (xz, y2, z2) is given by

Distance = (X, —%;)2+ (¥ —¥1)? + (2, — 2,)?
(i) A(5, 1, 2) and B(4, 6, -1)
Here (x1, y1, 1) = (5, 1, 2) and (x2, y2, 22) = (4, 6, -1)

Now,

Distance = V(¢ —5)#+(6 — 1)2+(~1 —2)2

-VEDTH BT+ (3)?

g VI T@R +9

= V35
Distance between A and B is V35 units
(ii) P(1, -1, 3) and Q(2, 3, -5)

Here (x1, y1, z1) = (1, -1, 3) and (x2, Y2, z2) = (2, 3, -5)
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Bistante= J(2— 1P +(3 — (—L)F+{-5—3)*

= JZF D7+ (-B)
=JVI+16 + 64

— \Jﬁ

|
Distance between P and Q is 9 units

(iii) R(1, -3, 4) and S(4, -2, -3)

Here (Xlr Y1, Zl) = (11 —31 4) and (le Y2, ZZ) = (41 _21 _3)

Distance = /(4 — 1)% + (-2 — (—3))*>+ (-3 — 4)?

JEF DT+ (7P

VI+1+49

= \,'@

Distance between R and S is V59 units
(iv) C(9, -12, -8) and the origin

Here (x1, y1, z1) = (9, -12, -8) and (x2, y2, z2) = (0, 0, 0)

Distance = /(0 — 9)2 + (0 — (=12))2 +(0— (—8))?2

JE92 + (122 (8)2

V81 + 144 + 64

= V289

=17
Distance between C and Origin is 17 units.

Question 2: Show that the points A(1, -1, -5), B(3, 1,3) and C(9, 1, -3) are the vertices of an equilateral
triangle.

Solution:
Given points are the vertices of an equilateral triangle if measure of all the sides are equal.
Apply distance formula:
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The distance between two points (x1, y1, z1) and (xz, yz, z2) is given by

Distance = (X; —%;)2+ (¥2 —¥1)? + (2, — 2,)?

Length AB:
= JE~TF -+ B

T @7+ B

VET 4+ 64

V72
- 6\/’5

Length BC:
=JO=-3)2+(1-1)2+ (-3 -3)?

- J&+ 07+ (-6
= J36 10+ 36
— \/'/ﬁ

= 6v’§

Length AC:
=JO-D2+(1-(-D)2+ (-3 - (-5))?

- J@F 7+ (2
-JeiTa+4

= Vfﬁ

=>AB=BC=AC
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Therefore, Points A, B, C are vertices of an equilateral triangle.

Question 3: Show that the points A(4, 6, -5), B(0, 2, 3) and C(-4, -4, -1) from the vertices of an
isosceles triangle.

Solution:
Given points are the vertices of an isosceles triangle if measure of any two sides are equal.
Apply distance formula:

The distance between two points (x1, y1, z1) and (xz, yz, z2) is given by

Distance = /(Xz —X1)% + (V2 —¥1)? + (2, — 2,)?

Length AB:
=JO0-D7+(2-67+(3- (-3))2

=T (D7 + (6
=y16 + 16 + 36

Length BC:
=J(—4 —0)24+ (—4 @2)2 +HK—1 -9)2

- [T O+ (—D?
=16 +36 + 16

Length AC:
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=J(m4=2)72+ (—4-6)2+ (-1 (-5))?

= J(=8)2 + (-10)2 + (2)?

[64+ 100 + 4

= /168

From above result, we have AB = BC

Therefore, vertices A, B, C forms an isosceles triangle.

Question 4: Show that the points A(0, 1, 2), B(2, -1, 3) and C(1, -3, 1) are the vertices of an isosceles
right-angled triangle.

Solution:
Given points are the vertices of an isosceles right-angled triangle if sum of squares of two sides is equal

to square of third side.

Apply distance formula:
The distance between two points (xz, y1, z1) and (xz, y2, z2) is given by

Distance = /(X; —x1)2+ (y2 —¥1)? + (22 — 2,)?
Length AB:
JZ-0Z+(FI- 1)+ (B=2)"

=J@7+ (-2)7+ (1)?

= \,“3

Length BC:
bl — TRt (B8 + 1)2+ (1 - 3)°

P+ 7+ 27

— \"’6
Length AC:
JOA=0)T+(3-1)Z+(1-2)2

= \"’1"" 16+1

- \"ﬁ
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Now, ABA2 + BC"2=9+9

=18

= ACA2

Therefore, Therefore, vertices A, B, C are the vertices of an isosceles right-angled triangle.

Question 5: Show that the points A(1, 1, 1), B(-2, 4, 1), C(1, -5, 5) and D(2, 2, 5) are the vertices of a
square.

Solution:

Points A(1, 1, 1), B(-2, 4, 1), C(1, -5, 5) and D(2, 2, 5) are the vertices of a square if all sides are of equal
measure.

Apply distance formula, and find the distance between all the points:

AB= J(—2—-1)2+ (4— 1)2441 — TR

=J9+9+0

=18

BC= V(11 22+ (5- 42+ (5-1)2
=Viti+16

18
AC = JEI-DZF (65— 1%+ (5-1)2

v4+16+ 16

/36

Il
<
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b= JE@+1P+[2Z 57+ (5—5)°
=V9+9+0

—

= 18

AD= [2-1)2+(2-1)2+(5- 1)

= yl+1k16

= JTg

BD= [Z+272+ (2 -2+ (5- 1)

1

V16 +4 + 16
— \,‘I%
From above results, AB=BC=CD = AD, and AC = BD

Hence vertices A, B, C, D form a square.

Question 6: Show that the points A(1, 2, 3), B(-1, -2, -1), C(2, 3, 2) and D(4, 7, 6) are the vertices of a
parallelogram. Show that ABCD is not a rectangle.

Solution:
Apply distance formula, and find the distance between all the points:

ABa v (—La 1)Q(—2 WF)2 41 — 3)2

v4+ 16 + 16

—_—

W V36

BC= (2+1)2+(3+2)?+(2+1)2

=v9+25+9
= y43

D= [(A-2)7+(7-3)2+(6-2)°
=\y4+ 16+ 16

—_—

=\/36



www.edugross.com

EDUGROSS

WISDOMISING KNOWLEDGE

R S Aggarwal Solutions for Class 11 Maths Chapter 26 Three
Dimensional Geometry

AD=JE-DZ+(7- 27+ (6-3)°

va-+25+9

—_—

= V43

BD= (4+1)2+(7+2)2+(6+ 1)2

v25+81+ 49

= Y 155

=
i)
Il

\;’(2 — 1P+ {3 —2)2 L (22— 3)2
=v1+1+1
= \,.fg

From above result, we have

AB = CD [opposite sides]

BC = AD [opposite sides]
Diagonal AC # BD, Diagonals are not equal

Hence, Points are vertices of parallelogram and ABCD is not a rectangle.

Question 7: Show that the points P(2, 3, 5), Q(-4, 7, -7), R(-2, 1, -10) and S(4, -3, 2) are the vertices of
arectangle.

Solution:
PQRS is a rectangle if opposite sides are equal and diagonals are also of equal length.
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pii= f(—4— 22+ (7—3)2+ (—7—5)?
= V36T 16+ 1H4

=YV 196

= J(2+9PF 172 18T

v4+36+9

V49

RS = (4 +2)2+ (-3 - 1)2+ (2+ 10)2

V36 + 16 + 144

=V196

J(4-2)2+(-3-3)2+(2-5)?

P5
= V4+36+9

= 49

aS= V4 +D2+(3-72+ (273

=464+ 100 + 81

= V245

PR= QR — 7%k (1 -0+ (2187 5)2

V16 + 4+ 225

=245

Here, PQ =RS and QR =PS and PR=QS

Hence, points are vertices of a rectangle.

Question 8: Show that the points P(1, 3, 4), Q(-1, 6, 10), R(-7, 4, 7) and S(-5, 1, 1) are the vertices of a
rhombus.

Solution:
Apply distance formula and find the length of each side.
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PQ = /(F1-1)2+ (6—3)2+ (10— 4)?

= V4+9+ 36

= \,‘@

dR= (=75 TP+ (A— 62 +{7—=10)"
V36 +34+9

—= \"@

RS = J{-54+72+(1—22+(1—T)

v4+9+36

= V@

pg =4/ (=5=12+ {1=3P+ (1=~

V36+4+9

- V49

Qs =+/(—5+ D2+ (1 - 6)2' QL7108

V16 + 25+ 81

=v122

PR= J(f7 — D@t — 3)2+ (7T—4)?

=y64+1+9

=\,v/7_4

=> PQ=RS=QR=PS
And, diagonals: PR # QS

Hence, points are vertices of a rhombus.
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Question 1: Find the coordinates of the point which divides the join of A(3, 2, 5) and B(-4, 2, -2) in the
ratio4: 3.

Solution:
Section formula: The coordinates of point R that divides the line segment joining points A(x1, y1, z1) and
B(x2, Y2, 22) in the ratio m: n are

mx, + nx, my, +ny, mz, +nz,
m+n ~ m+n ~ m+n

Here, Point A(3,2,5)and B(-4, 2,-2),
m=4andn=3

Using the above formula, we get,

4 X—4+3X3 4Xx243x2 4293 @

4+3 443 g 4+3
-7 14 7
_(7’7’7

= (_11 2; 1)
(-1, 2, 1) is the coordinates of the point which divides AB in the ratio 4 : 3.

Question 2: Let A(2, 1, -3) and B(5, -8, 3) be two given points. Find the coordinates of the point of
trisection of the segment AB.

Solution:
Given: Point A(2,1,-3)and B(5, -8, 3)
m=2andn=1

Using section formula:
Z2XE+ 122238+ 1x1 3113
2+1 ' 2+1 ' 2+1 )

1Z —153

373 '3
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= (41 _51 1)
Therefore, ( 4,-5, 1), is the point of trisection of the segment AB.

Question 3: Find the coordinates of the point that divides the join of A(-2, 4, 7) and B(3, -5, 8)
extremally in the ratio 2 : 1.

Solution:
Given: Point A(-2, 4, 7) and B(3, -5, 8)

m=2andn=1

Using section formula:

2%X3—1X%x—-22%X-5—=1X%X42%x8-1x%x17
2—-1 ' 2—1 ' 2—-1

= (81 -141 9)1
Therefore, (8, -14, 9), is the point that divides AB externally in the ratio 2:1.
Question 4: Find the ratio in which the point R(5, 4, -6) divides the join of P(3, 2, -4) and Q(9, 8, -10).

Solution:
Given: Point P(3, 2, -4) and Q(9, 8, -10) divided by a point R(5, 4, -6)

Let the ratio be k:1 in which point R divides point P and point Q.
We know below are the coordinates of a point which divides a line segment in ratio, k:1.
Using section formula, we have

kx9+ 1 x3 kx8+ 1x2kx—-10+ 1x—4

Y B k+i ° k+1 ° K+ 1

Find the value of k:

Choosing first co-ordinate,

5 = (9k+3)/(k+1)
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S5k+5=9k+3

4k =2

Therefore, the required ratio be 1:2.

Question 5: Find the ratio in which the point C(5, 9, -14) divides the join of A(2, -3, 4) and B(3, 1, -2).
Solution:

Given: Point A(2, -3, 4) and B(3, 1, -2) divided by a point C(5, 9, -14)

Let the ratio be k:1 in which point C divides point A and point B.

We know below are the coordinates of a point which divides a line segment in ratio, k:1.

Using section formula, We have

ey kx3+1x2kx1+1x-3kx—-2+1x4
e A S T ' k+1 : k+1

Find the value of k:
Choosing first co-ordinate,
5 = (3k+2)/(k+1)

S5k+5=3k+2

Ork=-3/2
Since, the ratio is -3:2, division is external. Therefore, external division ratio is 3:2.

Question 6: Find the ratio in which the line segment having the end points A(-1, -3, 4) and B(4, 2, -1)
is divided by the xz-plane. Also, find the coordinates of the point of division.
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Solution: Let the plane XZ divides the points A(-1, -3, 4) and B(4, 2, -1) in ratio k:1.

Using section formula, we have

kx4+ 1 x—-1kx2+1x-3kx—-1+1x4

(x,0,2)=
k+1 ’ k+1 ' k+1

Since we are given with xz-plane, so y-coordinate is zero here.
Choosing y-coordinate, we have

0 = (2k-3)/(k+1)

ork=3/2

The ratio is 3:2 in XZ plane which divides AB.



