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#418183
Topic: Introduction

A point is on the x-axis. What are its ycoordinate and zcoordinates?

Solution
If a point is on the x-axis then only x-coordinate will have non-zero constant value and other coordinates will be zero.

Hence, y~coordinates and zcoordinates are zero.

#418185
Topic: Introduction

If a point is in the xz-plane. What can you say about its y~-coordinate?

Solution

If a point is in the Xz plane then its y~-coordinate is zero

#418190
Topic: Introduction

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

Solution

The x-coordinate y~coordinate and ~coordinate of point (1, 2, 3) are all positive.
Therefore this point lies in octant |

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

The x-coordinate, y~coordinate and zcoordinate of point (- 4, 2, - 5) are negative
positive, and negative respectively. Therefore this point lies in octant VI

The x-coordinate, y~coordinate and zcoordinate of point ( - 4, 2, 5) are negative
positive and positive respectively. Therefore this point lies in octant Il

The x-coordinate y-coordinate and zcoordinate of point (-3, -1,6)are negative
negative and positive respectively. Therefore this point lies in octant Ill

The x-coordinate, j~coordinate and zcoordinate of point (2, - 4, - 7) are positive

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

#418193
Topic: Introduction

Fill in the blanks:
(i) The x-axis and y~axis taken together determine a plane known as
(i) The coordinates of points in the xYy-plane are of the form

(iii) Coordinate planes divide the space into octants

Solution
(i) The x-axis and j~axis taken together determine a plane known as XYy-plane
(i) The coordinates of points in the xYy-plane are of the form (x, j), where xis x-coordinate and yis y~coordinate

(iii) Coordinate planes divide the space into g8 octants.

#418205
Topic: Distance Between Two Points
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Find the distance between the following pairs of points:
() (2,3,5)and (4,3,1)
(i)(-3,7,2)and (2,4, -1)
(i) (-1,3, -4)and (1, - 3, 4)

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

Solution
The distance between points A(x,, y;, ;) and Q(x,, ¥, Z5) is given by

PQ = *\/(Xz - X,|)2 . (y2 - y1)2 4 (22 - 21)2

(i) Distance between points (2, 3, 5) and (4, 3, 1)

= V@-22+@E-37+0-5)7
= /(22407 *(-4?

- Jarie

= 4/20

= 24/5

(i) Distance between points (- 3,7,2)and (2,4, - 1)

= A/(2+3)2+(4-7)2+(-1-2)?
= A/(5)2+(-3)2+(-3)2

= 25+9+9

= /43

(iii) Distance between points (- 1,3, - 4)and (1, - 3, 4)

= A/(1+1)2+(-3-3)2+(4+4)?
= 4+36+64=+/104
=24/26

(iv) Distance between points (2, - 1,3)and (- 2,1, 3)

= /(-2-2%+01+1)?+(3-3)?
= /(=924 27+ (0

= Vi6+4

= v20

= 24/5

#418298
Topic: Distance Between Two Points

Verify the following
(i) (0,7, -10),(1,6, - 6) and (4,9, - 6) are the vertices of an isosceles triangle
(i) (0, 7,10), (- 1,6, 6) and (- 4, 9, 6) are the vertices of a right angled triangle

(i) (-1,2,1,(1, - 2,5),(4, -7,8)and (2, -3, 4) are the vertices of a parallelogram

Solution
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(i) Let point(0, 7, - 10), (1, 6, - 6) and (4,9, - 6) be denoted by A, Band Crespectively

AB=+/(1-0)?+6-7)?+(-6+10)?
=7+ (-7 @)?

=V1+1+16

=18

> AB=3+2

BC=/(4-1)2+(©9-6)2+(-6+6)?
=@+ 3)?
=/9+9 =+/18

= BC=13+/2

CA=/(0-42+(7-92+(-10+6)2
V(=42 (=27 (-4
=J16+4+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, 6) be denoted by A, Band Crespectively

AB=4/(-1-0)2+(6-7)?+(6-10)?
=1+1+16 = +/18

=32
BC=/(-4+12+(9-6)2%(6-6)?
=4/9+9=4/18

=342
CA=~/(0+4)2+(7-9)7%*(10-6)?

= V@2 (=22 @7

=V16+4+16

= /36

=6

Now Ag2 + BC2 = (31/5)2 + (3#5)2 =18 +18 = 36 = AC2
Therefore by pythagoras theorem ABCis a right triangle

Hence the given points are the vertices of a right-angled triangle

(i) Let (- 1,2,1),(1, - 2,5), (4, - 7,8)and (2, - 3, 4) be denoted by A, B, cand prespectively

AB=A/(1+12+(-2-2)%+(5-1)>
=+/4+16+16
AB=+/36

AB=6

BC=+/(4-1)2+(-7+2)2%+(8-5)>

=+/9+25+9=+/43

CD=/(2-42%+(-3+7)2+(4-8)>
=+/4+16+16
= /36

CD=6

DA=4/(-1-22+@2+3%+(1-4)?

DA=+/9+25+9 = /43

Here AB= CD = 6, BC= AD = /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
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#418308
Topic: Distance Between Two Points

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

Solution

Let Ax, y, 2) be the point that is equidistant from points A(1,2,3) and B3, 2, - 1) -
i.e. PA=PB

= Pa? = PB2

= (=02 (=22 (2-3)7 = (-3 (=22 F (2 )

D2 -2x+14 )2 =4y + 4+ 2-62+9= 2 -6x+9+ 2 - A4y+4+2+2z+1
= -2x-6z+14= -6x+2z+14

= -2x-6z+6x-2z=0

= 4x-8z=0

=>x-2z=0

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

#418320
Topic: Distance Between Two Points

Find the equation of the set of points p, the sum of whose distances from A4, 0, 0) and B( - 4, 0, 0) is equal to 10

Solution

Let the coordinates of pbe (x, y, 2)-

The coordinates of points 4 and Bare (4,0, 0) and (- 4, 0, 0) respectively.
Itis given that pA + PB =10

= =42+ 2+ 2+ x4+ 2+ 22 =10

= V- 42 2+ 22 =10 -/ (x+ 42 F 2 E 2

On squaring both sides, we obtain

= (x= 42+ )2+ 2 =100+ (x+ 42 2+ 2220/ (x+ 47 2+ 22

=52 -8x+16+ 2 + 72 =1OO—201/m+X2+8x+16+y2+22
= 20+/x% +8x+16+ 2 + 72 =100 + 16x

= 54/x2+8X+16+ )2+ 22 = (25 + 4x)

On squaring both sides again, we obtain

25()(2 *8x+16+ 2+ zz) = 625 +16x2 + 200x

= 252 + 200x+ 400 + 252 + 25,2 = 625 + 1652 + 200x

= 9x2+25,2+25,2-225=0

Thus the required equation is 9,2 + 25y2 +25,2-225=0.

#418328
Topic: Section Formula

Find the coordinates of the point which divides the line segment joining the points (-2,3,5)and (1, - 4, 6) in the ratio
(i) 2: 3 internally

(ii) 2: 3 externally

Solution
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(i) The coordinates of point R that divides the line segment joining points P(X1, N, 21) and Q(Xz, Y2, 22) internally in the ratio m: n are

mXa + nXy my+nYr mZz+nz
\

m+n * m+n * m+tn

Let R(x, y, 2) be the point that divides the line segment joining points (- 2, 3, 5) and (1, - 4, 6) internally in the ratio 2:3

2A0+3(-2)  2A=4+3@) 4 26)+306)
X= 243 Y= 2+3 2+3
: -4 1 27
ie, _— _—andz= —

X=5.¥=5 5

41
Thus the coordinates of the required point are ( -5 5 ?)

(i) The coordinates of point g that divides the line segment joining points P(X1, », 21) and Q(Xz Y2, 22) externally in the ratio m: n are

mXy = nXy my, = nYymZ; - nZ
A\

m-n > m-n m-n )

Let R(x, y, 2) be the point that divides the line segment joining points (- 2, 3, 5) and (1, - 4, 6) externally in the ratio 2:3
2(1)-3(-2) 2(-4-30) 2(6) - 3(5)
— _ and z=
Xx= 2-3 Y7 2-3 2-3
ie.x= -8,y=17and z=3

Thus the coordinates of the required point are (- 8,17, 3)

#418342
Topic: Section Formula

Given that A3, 2, - 4), Q(5, 4, - 6) and R(9, 8, - 10) are collinear. Find the ratio in which @ divides pR.

Solution

Given points A3, 2, - 4), Q(5, 4, - 6) and R(9, 8, - 10)
Let @ divides pRin the ratio k:1.

k(9) +1(3) k(8)+1(2) k(—10)+1(-4)
+1 »  k+1 k+1

So, by section formula, coordinates of @ are (

_ 9k+3 8k+2 —10k+4
Chke1s k1o ket )

But the given coordinates of Q are (5, 4, - 6).
On comparing 9k+3

k+1 =5

= 9k+3=5k+5

1
2k:5

So, @ divides pQin the ratio 1: 2.

Let point (5, 4, - 6) divides the line segment joining points A3, 2, - 4) and R9, 8, - 10) in the ration «:1.

Thus using section formula,
k(9)+3 k8)+2 k(-10)-4
(5,4, -6)=| k+1 . k+1 > k+1

9k+3
= k41 =5

= 9k+3=5k+5

= 4k=2
2 1
Sk=4=73

Hence point @ divides PR in the ratio 1: 2.

#418344
Topic: Section Formula
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Find the ratio in which the yz-plane divides the line segment formed by joining the points (- 2,4, 7) and (3, - 5, 8)

Solution
Let the yZz plane divide the line segment joining points (- 2, 4,7) and (3, - 5, 8) in the ratio k:1.
Using section formula, the coordinates of point of intersection are given by,

k(3)-2 k(-5)+4 k8)+7

k+1 0 k+1 > k+1

On the yzplane, the x-coordinate of any point is zero.
3k-2
k+1 =0
=23k-2=0
2

ﬁk=3

Thus the yZzplane divides the line segment formed by joining the given points in the ratio 2: 3.

#418360
Topic: Section Formula

1
Using section formula show that the points A2, - 3, 4), B(- 1, 2,1) and C(O, § 2) are collinear

Solution
1
The given points are A2, - 3, 4), B(- 1, 2,1) and c(O, 3. 2)

Let pbe a point that divides Agin the ratio k:1.

Using section formula, the coordinates of pare given by,

K-0+2 kK2)-3 kI)+4
k+1 » k+1  k+1

Now, we will find the value of k at which point p coincides with point C.
-k+2
k+1 =0

weget k=2

1
For k = 2, the coordinates of point pare (0, 3 2),

1
ie., c(O, 5 2) is a point that divides ApB externally in the ratio 2:1 and is the same as point p

Hence, points A, pand Care collinear.

#418361
Topic: Section Formula

Find the coordinates of the points which trisect the line segment joining the points A4, 2, - 6) and Q(10, - 16, 6)

Solution

Given coordinates of pas (4,2, - 6) and Qas (10, - 16, 6)

Let pand s be the points of trisection of line segment pQ.
Then Rdivides p@in the ratio 1: 2 and sis the mid-point of RQ.
Let the coordinates of Rbe (x, y, 2)

By using section formula,

1(10) + 2(4) 1(-16) + 2(2) 16) + 2(- 6)
X= qe2 YT q42 07T q42
18 -12 -6

SXZ 3,YF 3,27 3
=>x=6,y=-4,z= -2

So, the coordinates of pare (6, - 4, - 2).

Now, since Sis the mid-point of RQ®.
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#418413
Topic: Distance Between Two Points

Find the lengths of the medians of the triangle with vertices A(0, 0, 6), B(0, 4, 0) and (6, 0, 0)

Solution
Let AD, BE and CF be the medians of the given AABC.

Since ApD is the median, pis the mid-point of BC.

0+6 4+0 0+0
., coordinates of point p = 2, 2 . 2 =(3,2,0)

AD= ~/(0-3)2+(0-22+(6-02=+/9+4+36=+/49=7

Since BEis the median, Eis the mid-point of AC.

0+6 0+0 6+0
-, coordinates of point £ = 2 5 2 5 2 =(3,0,3)

BE= ~/(3-0)2+(0-4)2+(3-02=~/9+16+9=~/34

Since CFis the median, Fis the mid point of AB.
0+0 0+4 6+0
. coordinates of point F = ( 2 5 2 2 =(0,2,3)

Length of CF= /(6 -0)2+(0-2)2+(0-3)2=~/36+4+9=~/49=7

Thus the lengths of the medians of AABC are 7, «/ﬁ and 7 units.

#418434
Topic: Section Formula

If the origin is the centroid of the triangle pQRr with vertices P24, 2, 6), Q( - 4, 3b, —10) and R(8, 14, 2¢), then find the values of 5, pand ¢

Solution

The coordinates of the centroid of A PQR
23-4-8 2+3b+14 6-10+2c 2a+4 3b+16 2c-4
=( 3 . 3 . 3 ):( 3 .3 . 3

It is given that origin is the centroid of A PQR
2a+4 3b+16 2c-4

~ (0,0,0) = 3 3 3
2a+4 3b+16 2c-4
= 3 =0 3 =0and 3 =0
16
=a=-2,b= -7 Mdc=2
#418443

Topic: Distance Between Two Points

Find the coordinates of a point on y~axis which are at a distance of 545 from the point A3, - 2, 5)

Solution

Let A0, b, 0) be the point on the y~axis at a distance of 545 from point A3, - 2, 5).
We have given, AP = 5+/2

= Ap? =50

=(3-02*(-2-B+(5-0)? =50

= 9+4+p2+4h+25=50

= p2+4b-12=0

= p2+6b-2b-12=0

= (b+6)b-2)=0

=>b=-6,2

Thus, the coordinates of the required points are (0, 2, 0) and (0, - 6, 0)

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=18&qid=418457%2C+418890%2C+418328%2C+



6/4/2018 https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=418457%2C+4...

#418449
Topic: Section Formula

A point R with x-coordinate 4 lies on the line segment joining the points A2, - 3, 4) and (8, 0, 10). Find the coordinates of the point R.

Solution
The coordinates of points pand Q are given as A2, - 3,4) and (8, 0, 10)
Let R divide line segment pQ in the ratio k:1

Hence by section formula, the coordinates of point g are given by,
k(8) +2 k(0)-3 k(10) + 4 8k+2 -3 10k+4
k+1 » k+1, k+1 :(k+1vk+1: k+1

It is given that the x-coordinate of point Ris 4.
8k+2
k+1 =4
= 8k+2=4k+4

> 4k=2
1
> k==
2
10(5) +4
-3
Therefore, the coordinates of point Rare[4, 1 ., 1 =4, -2,6)
PR T

#418457
Topic: Distance Between Two Points

If Aand B be the points (3, 4, 5) and (-1, 3, - 7) respectively. Find the equation of the set of points psuch that PA2 +P82 = K2, where Kis a constant

Solution

Given coordinates of points4 and Bare (3,4, 5)and (-1, 3, - 7) respectively.

Let the coordinates of point pbe (x, y, 2).

Given, pa2 + pg2 = k2

> (x=3)2+(y-4)2+(z-52+(x+ )2+ (y-3)2+(z+7)2 = k2

2 -6x+t9+ 2 -8y +16+72-102+25+,2+2x+1+ 2~ 6y+9+ 2 +14z+49 = k2
> 252 +2)2+272 - 4x—14y+4z+109 = K2

= 2,2+ 2+ 22-2x-Ty+2z= ?-109

K2 =109
2 X2+ )2+ 2-2x-Ty+2z=" 5

which is the required equation.

#418890
Topic: Introduction

Write the equations for the x-and j~axes.

Solution

The y -coordinate of every point on x-axis is 0.
Therefore, the equation of the x-axis is y = 0.
And the x-coordinate of every point on y-axis is 0.

Therefore, the equation of the y-axisis x = 0

#420631
Topic: Section Formula

In what ratio, the line joining (-1, 1) and (5, 7) is divided by the line x + y = 47

Solution
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The equation of the line joining the points (-1,1) and (5,7) is given by,
7-1
y=1=54+1(x+1)

[}

y-1=75Kx+1

X=y+2=0-..1)

and the equation of the given line is

X+y-4=0..(2)

Thus point of intersection of lines (1) and (2) is given by,

x=1andy=3

Let point (1, 3) divide the line segment joining ( - 1, 1) and (5, 7) in the ration 1: k.

Accordingly, by section formula,

k(=1 +15) k(1) +1(7)
M3)=[ 1+k 14k

-k+5 k+7
=>(1,3):[ Ttk 1K

-k+5  k+7
= ek Thek=3
-k+5
= g4k =1

= —k+5=1+k
=2 2k=4= k=2

Thus, the line joining the points (-1, 1) and (5, 7) is divided by line x + y = 4 in the ratio 1: 2.
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