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INTRODUCTION TO THREE
DIMENSIONAL GEOMETRY

CONCEPT TYPE QUESTIONS

Directions : This section contains multiple choice questions. Each
question has four choices (a), (b), (¢) and (d), out of which only
one is correct.

1.  For every point P(x, y, z) on the xy-plane,

(@) x=0 (b) y=0
() z=0 (d) None of these

2.  Forevery point P(x, y, z) on the x-axis (except the origin),
@ x=0,y=0,z#0 (b) x=0,z=0,y=0
() y=0,z=0,x=0 (d) None of these

3.  Thedistance of the point P(a, b, c) from the x-axis is
@ b +c? ®) Va®+c?
© a2 +p? (d) None of these

4. Point(-3,1,2)liesin
(@) OctantI (b) OctantII
(¢c) OctantlIII (d) Octant IV

5. The three vertices of a parallelogram taken in order are
(-1, 0), (3, 1) and (2, 2) respectively. The coordinate of the
fourth vertex is
@ @D (b) 2.1
© (12 d 1,2

6.  The point equidistant from the four points (0,0, 0), (3/2,0,0),
(0,5/2,0) and (0, 0, 7/2) is:

21 20 39
@ §3’3’5ﬁ ®) E3’2’56
3570 1 0
© §4’4’4ﬁ @ E2 0 13
7.  The perpendicular distance of the point P(6, 7, 8) from
xy-planeis
(@ 8 by 7
(c) 6 (d) None of these
8.  Theratio in which the join of points (1, -2, 3) and (4, 2, 1) is
divided by XOY plane is
(@ 1:3 (b)y 3:1
(c) -1:3 (d) None of these

9.  The ratio in which the line joining the points (2,4, 5) and
(3, 5,—4) is internally divided by the xy-plane is
(@ 5:4 (b)y 3:4
(¢ 1:2 (d 7:5

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

L is the foot of the perpendicular drawn from a point P(6, 7, 8)
on the xy-plane. The coordinates of point L is

@ (6,0,0) (b) (6,7,0)

(© (6,0,8) (d) None of these

If the sum of the squares of the distance of the point ( X, y, z)
from the points (a, 0,0)and (—a, 0, 0) is 2¢?, then which one
of the following is correct?

(@) x*+a’=22-y*-7> (b) xX>+a’=c?-y~7?

(C) X2_212=(:2_yz_z2 (d) X2+32=02+y2+22
The equation of set points P such that
P4? + PB? = 2K?, where 4 and B are the points
(3,4,5)and (-1, 3, -7), respectively is

(a) K*-109 (b) 2K2-109

() 3K2-109 (d 4K2-10

Theratio in which the join of (2, 1, 5) and (3, 4, 3) is divided

by the plane (x +y—z) = % is:

@ 3:5 (b)y 5:7

(c) 1:3 (d) 4:5

The octant in which the points (- 3, 1,2) and (- 3, 1,—2) lies
respectively is

(@) second, fourth (b) sixth, second

(c) fifth, sixth (d) second, sixth

Let L, M, N be the feet of the perpendiculars drawn from a
point P(7, 9, 4) on the X, y and z-axes respectively. The
coordinates of L, M and N respectively are

(@ (7,0,0),(0,9,0),(0,0,4) (b) (7,0,0),(0,0,9),(0,4,0)
(¢) (0,7,0),(0,0,9),(4,0,0) (d) (0,0,7),(0,9,0),(4,0,0)
If a parallelopiped is formed by planes drawn through the
points (2, 3, 5) and (5, 9, 7) parallel to the coordinate planes,
then the length of the diagonal is

(@) 7units (b) Sunits

(¢) 8units (d) 3units

The points A4, — 2, 1), B(7, -4, 7), C (2, — 5, 10) and
D (- 1,—3,4) are the vertices ofa

(@) tetrahedron (b) parallelogram
(c) rhombus (d) square

x-axis is the intersection of two planes are

(@) xyandxz (b) yzandzx

(¢) xyandyz (d) None of these
The point (—2,—3, —4) lies in the

(a) first octant (b) seventh octant
(c) second octant (d) eighth octant
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22.

23.

24,
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30.
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A plane is parallel to yz-plane, so it is perpendicular to:
(@) x-axis (b) y-axis

(c) z-axis (d) None of these

The locus of a point for which x =0 is

(@) xy-plane (b) yz-plane

(c) zx-plane (d) None of these

IfL, M and N are the feet of perpendiculars drawn from the
point P(3, 4, 5) on the XY, YZ and ZX-planes respectively,
then

(a) distance of the point L from the point P is 5 units.
(b) distance of the point M from the point P is 3 units.
(c) distance of the point N from the point P is 4 units.
(d) All of the above.

Ifthe point A (3, 2, 2) and B(S, 5, 4) are equidistant from P,
which is on x-axis, then the coordinates of P are

(a) [?, 2,0] (b) (?,2,0)

(©) (?,0,0) (d) (4749,0, Oj

The points (0, 7, 10), (- 1, 6, 6) and (— 4, 9, 6) form

(a) aright angled isosceles triangle

(b) ascalene triangle

(c) aright angled triangle

(d) anequilateral triangle

The point in YZ-plane which is equidistant from three
points A(2, 0, 3), B(0, 3,2) and C(0, 0, 1) is

@ (0,3,1) (b) (0,1,3)

(¢) (1,3,0) (d G,1,0)

Perpendicular distance of the point P(3, 5, 6) from y-axis is
@ 41 (b) 6

(c) 7 (d) None of these

The coordinates of the point R, which divides the line
segment joining P(x,, y,, z,) and Q(Xx,, y,, Z,) in the ratio
k:1,are

kx) —x; ky, -y kz, -7
(@)

> >

1-k 1-k 1-k
b) (kX2+X1’kY2+Y1’kzz+le
1+k 1+k 1+k
(kX2+X1 kys +y1 k22+21j
© (2 Tk Tk

(d) None of these

The ratio, in which YZ-plane divides the line segment
joining the points (4, 8, 10) and (6, 10, — 8), is

(@ 2:3(externally) (b) 2:3(internally)

(c) 1:2(externally) (d) 1:2(internally)
Theratio in which YZ-plane divides the line segment formed
by joining the points (—2, 4, 7) and (3, -5, 8), is

(@ 2:3(externally) (b) 2:3(internally)

(c) 1:3(externally) (d) 1:3(internally)

If the origin is the centroid of a AABC having vertices
A(a, 1,3),B(-2,b,—5) and C(4, 7, ¢), then

(@ a=-2 (b) b=8

(c) c=-2 (d) None of these

STATEMENT TYPE QUESTIONS

Directions : Read the following statements and choose the correct
option from the given below four options.

31.

32.

33.

34.

35.

36.

P(a,b,c);Q(a+2,b+2,c—2)andR (a+6,b+6,c—6)are

collinear.

Consider the following statements :

I Rdivides PQ internally in the ratio 3 : 2

II. Rdivides PQ externallyin theratio3 :2

M. Qdivides PR internally in the ratio 1 : 2

Which of the statements given above is/are correct ?

(@) Onlyl (b) OnlylIl

(c) TandIII (d) HandII

Consider the following statements

I Thex-axis and y-axis together determine a plane known
as xy-plane.

Il Coordinates of points in xy-plane are of the form (x,, y,, 0).

Choose the correct option.

(@ Onlylis true. (b) Onlyllis true.

(c) Bothare true. (d) Both are false.

Consider the following statement

L Anypoint on X-axis is of the form (x, 0, 0)

II. Anypoint on Y-axis is of the form (0, y, 0)

II. Any point on Z-axis is of the form (0, 0, z)

Choose the correct option.

(2) OnlylandIlaretrue. (b) Onlylland IIl aretrue.

(¢) Onlyland Il aretrue. (d) Allare true.

I The distance of the point (x, y, z) from the origin is

given by x? +y% +2% .

II. Ifapoint R divides the line segment joining the points
A(x,,y,,z,) and B(x,,,, z,) in the ratio m : n externally,
then

mx, — nx
R=|2 M0
m-—n

my; —ny
m-—n

mz 5 — Nz j

m—n

Choose the correct option.

(@ Onlylis true. (b) Onlyllis true.

(c) Botharetrue. (d) Both are false.

L The(0,7,-10),(1, 6,—6)and (4,9,—6) are the vertices
of an isosceles triangle.

Il Centroid of the triangle whose vertices are (x, y,, z),
(%5, 5, 2,) and (x5, y5, 2;) 18

X1+X2+X3 y1+y2+y3 ZI+ZZ+Z3
3 | 3 3

Choose the correct option.

(@) Onlylis true. (b) OnlyIlis true.

(c) Bothare true. (d) Both are false.

I The coordinates of the mid-point of the line segment
joining two points P(x,, y, z,) and Q(x,, y,, z,) are

(x1+x2 Nt 21+22j

2 7 2 72
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II. Ifapoint R divides the line segment joining the points
A(x,,y,,z,) and B(x,, y,, z,) in the ratiom : n internally,
then

my, +ny;
m+n

mx, + nx
R=( 2 trn

mzy +I’lZl
m+n

m+n

ACe,y,2) n

R B(xy, y,, 2,)
Choose the correct option.
(@) Onlylistrue.
(¢) Botharetrue.

(b) OnlyIlis true.
(d) Both are false

INTEGER TYPE QUESTIONS

Directions : This section contains integer type questions. The
answer to each of the question is a single digit integer, ranging
from 0 to 9. Choose the correct option.

37.

38.

39.

40.

41.

Distance between the points (2, 3, 5) and (4, 3, 1) is a/s .
The value of ‘a’ is

(@ 2 (b) 3 © 9 d 5

The perpendicular distance of the point P(6, 7, 8) from
xy-planeis

(@ 8 (b) 7

(c) 6 (d) None of these

The ratio in which the YZ-plane divide the line segment
formed by joining the points (-2, 4, 7) and (3, -5, 8) is 2 : m.
The value of m is

(@ 2 b) 3 (c) 4 @ 1

Given that A(3, 2, —4), B(5,4 — 6) and C(9, 8, — 10) are
collinear. Ratio in which B divides AC is 1 : m. The value of
mis

(@ 2 (b) 3 (¢ 4 @ 5

If the origin is the centroid of the triangle with vertices
A(2a,2,6),B(—4,3b,—10)and C (8, 14, 2¢), then the sum of
value of a and c is

@ 0 (b) 1

© 2 (d 3

ASSERTION - REASON TYPE QUESTIONS

Directions : Each of these questions contains two statements,
Assertion and Reason. Each of these questions also has four
alternative choices, only one of which is the correct answer. You
have to select one of the codes (a), (b), (c) and (d) given below.

(@)
(b)

©
(d)

42.

Assertion is correct, reason is correct; reason is a correct
explanation for assertion.

Assertion 1S correct, reason is correct; reason is not a
correct explanation for assertion

Assertion is correct, reason is incorrect

Assertion is incorrect, reason is correct.

Assertion: The coordinates of the point which divides the
joinof A(2,-1,4) and B (4, 3, 2) in theratio 2 : 3 externally is
C(-2,-9,8)

Reason : IfP(x, y,, z,) and Q(x,, y,, Z,) be two points, and
let R be a point on PQ produced dividing it externally in the
ratiom, : m,. Then the coordinates of R are

43.

44.

45.

46.

47.

48.

49.

50.

my, —myy
m; —1my

(mIXZ RS

myz; —mjz
m; —1mp

my —mp
Assertion : Ifthree vertices of a parallelogram ABCD are
A(3,-1,2),B(1,2,-4)and C (-1, 1, 2), then the fourth vertex
is (1,2, 8).

Reason : Diagonals of a parallelogram bisect each other
and mid-point of AC and BD coincide.

Assertion : The distance ofa point P(x, y, z) from the origin

0(0,0,0)is given by OP= y/x2 +y? +22

Reason : A point is on the x-axis. Its y-coordinate and
z-coordinate are 0 and 0 respectively.

Assertion : Coordinates (—1, 2, 1), (1,-2,5), (4,7, 8) and
(2,3, 4) are the vertices of a parallelogram.

Reason : Opposite sides of a parallelogram are equal and
diagonals are not equal.

Assertion : If P (x, y, z) is any point in the space, then X, y
and z are perpendicular distances from YZ, ZX and
XY-planes, respectively.

Reason : Ifthree planes are drawn parallel to YZ, ZX and
XY-planes such that they intersect X, Y and Z-axes at
(%, 0, 0),(0,y,0)and (0,0, z), then the planes meet in space
atapoint P(x, y, z).

Assertion : The distance between the points P(1, — 3, 4)

and Q(-4, 1,2)is./5 units.

Reason : PQ:\/(xz—xl )2 +(y2 -Yi )2 +(22 —7 )2

where, P and Q are (x,, y, z,) and (X,, ¥,, Z,).

Assertion : Points (-2, 3, 5), (1, 2, 3)and (7, 0, — 1) are
collinear.

Reason : Three points A, B and C are said to be collinear, if
AB+ BC=AC (as shown below).

A B C
Assertion : Points (— 4, 6, 10), (2, 4, 6) and (14, 0,—2) are
collinear.
Reason : Point (14, 0, —2) divides the line segment joining
by other two given points in the ratio 3 : 2 internally.
Assertion : The XY-plane divides the line joining the points
(- 1,3,4)and (2,-5, 6) externally in theratio 2 : 3.
Reason : For a point in XY-plane, its z-coordinate should
be zero.

CRITICALTHINKING TYPE QUESTIONS

Directions : This section contains multiple choice questions.
Each question has four choices (a), (b), (c) and (d), out of which
only one is correct.

51.

What is the locus of a point which is equidistant from the
points (1,2,3)and (3,2,—1)?

@ x+tz=0 (b) x-3z=0

() x-z=0 (d x-2z=0



52.

53.

54.

55.

56.
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What is the shortest distance of the point (1, 2, 3) from
X-axis ?

@ 1 ® 6
© Vi3 @ Ji4

The equation of locus of a point whose distance from the
y-axisis equal to its distance from the point (2, 1,—1) is

(@) xX2+)2+22=6 (b) x¥*—4x2+222+6=0

(©) ¥-27—4?+2z+6=0 (d) »*+)>—z2=0

ABC is a triangle and AD is the median. If the coordinates
of A are ( 4, 7, — 8)and the coordinates of centroid of the
triangle ABC are (1, 1, 1), what are the coordinates of D?

o (o) o (32

(© (1,2,11) d (5,-11,19)

In three dimensional space the path of a point whose
distance from the x-axis is 3 times its distance from the yz-
planeis:

(@) y*+z22=9x> (b) x2+y?=37?

(c) x*+z>=3y? (d) y*—z2=9x?
Let(3,4,—1)and (- 1, 2, 3) be the end points of a diameter
of a sphere. Then, the radius of the sphere is equal to

(@) 2units (b) 3units

(¢) 6units (d) 7units

57.

58.

59.

60.

Find the coordinates of the point which is three fifth of the
way from (3,4,5)to (-2,— 1, 0).

@ (1,0,2) (b) (2,0,1)

© 02,1 @ (01,2

The coordinates of the points which trisect the line
segment joining the points P(4, 2, —6) and Q(10, — 16, 6) are
(@ (6,—4,—2)and (8, 10,-2)

(b) (6,—4,—-2)and(8,-10,2)

() (-6,4,2)and(-8,10,2)

(d) None of these

IfA(3, 2, 0), B(5, 3, 2) and C(— 9, 6, — 3) are three points
forming a triangle and AD, the bisector of ZBAC, meets
BC in D, then the coordinates of the point D are

(ﬂﬂﬂj [Qﬂﬂ)
@ (3§57 ® [ T616

( 8 8 17]
© 1771978
The mid-points of the sides of a triangle are (5, 7, 11),
(0,8, 5)and (2, 3, — 1), then the vertices are

@ (7,2,5),3,12,17),(-3,4,-7)

b) (7,2,59),(3,12,17),(3,4,7)

© ((7,2,5),(-3,11,15),(3,4,8)

(d) None of the above

(d) None of these
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HINTS AND SOLUTIONS

CONCEPT TYPE QUESTIONS

1. (¢) Onxy-plane, z-co-ordinate is zero.
(c) On x-axis, y and z-co-ordinates are zero.
3. (@ Let(a,0,0)beapointon x-axis.

N

Required distance = \/(a - az) +(b- 0)2 +(c— 0)2

=b% +c?
(-3, 1, 2) lies in second octant.
LetA(-1,0),B(3,1),C(2, 2) and D(x, y) be the vertices
of a parallelogram ABCD taken in order. Since, the
diagonals of a parallelogram bisect each other.
Coordinates of the mid point of AC
= Coordinates of the mid-point of BD

-1+2 0+2) (3+x 1l+y
2 72 2 72

N l,l _ 3+x,y_+1
2 2 2
3+x_l y+1_1
2 2™

= x=-2andy=1.

Hence the fourth vertex of the parallelogram is (-2, 1)

We know the co-ordinate of P which is equidistant
from four points A(x, 0, 0), B (0, y; 0), C(0, 0, z),0(0, 0, 0)

1
is ~ (43,2

.. Given: points are (0, 0, 0), [%,0,0) ,[0,3,0) and

(003
2

. Cootimacotpoinp-1(22.2) (227
.. Co-ordinate of point P = 355"\ 7
Let L be the foot of perpendicular drawn from the point
P(6, 7, 8) to the xy-plane and the distance of this foot

L from Pis z-coordinate of P, i.e., 8 units.

8. M
9. (@)

b)
1. )
12. ()
13. ()

LetA4(1,-2,3)and B (4, 2,-1). Let the plane XOY meet
the line 4B in the point C such that C divides 4B in
4k+1 2k-2 —k+3
k+1° k+1" k+1 )
Since C lies on the plane XOY i.e. the plane z=0,

+13 =0=k=3.

the ratio k£ : 1, then C=

therefore,

Let the line joining the points (2, 4, 5) and (3, 5,—4) is

internally divided by the xy - plane in the ratiok : 1.

. For xyplane,z=0

—kx4+5

k+1

so, ratiois 5 : 4
Since L is the foot of perpendicular from P on the

xy-plane, z-coordinate is zero in the xy-plane. Hence,
coordinates of L are (6, 7, 0).

Let the point be P(x, y, z) and two points,

(a,0,0)and (—a,0,0)be Aand B

As given in the problem,

PA2+ PB%=2¢?

50, (x+ay+(y—0)+(z— 02 +(x—a) +(y—0)+(z—0)?=2c>
or, (x+a)2+y?+ 22+ (x —a)? + y2 + z2=2¢?
=>x2+2a+a’+y*+z22+x>-2a+a’+y +722=2¢7
= 2(x>+y> + 7z +a?) = 2c?

= x2 4y + 22 +al=¢?

=>x2+a’=c?-y*-7?

5
= 0= = 4k=5= k=z.

Let the coordinates of point P be (x, y, z).

Here, PA>=(x—-3)*+(y—4)*>+(z—5)?

PB*=(x+ 12+ (y—3)*+(z+7)*

By the given condition

PA*+ PB2=2K?

We have

(x=3P+(—4P+(—57+ (x+ 1)+ (y—3y+(z+7)*=2K?
i.e. 2x*+2)?+ 222 —4x — 14y +4z=2K>-109

1
As givenplanex +y—z= 5 divides the line joining

the points A (2, 1,5)and B(3, 4, 3) ata point C in theratio
k: 1.

/ B
k (3,4,3)
A C

2,1,5)
Then coordinates of C
(3k+2 4k +1 3k +5j

k+1 k+1" k+l1
Point C lies on the plane,

= Coordinates of C must satisfy the equation of plane.
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15.
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@
@

@

)

@
)
@)
)
@

3k+2 4k +1 3k+5 1
So, + - =—
k+1 k+1 k+1 2
1
= 3k+2+4k+1-3k-5= E(k+ 1)

1
= 4k-2=2(k+1)

= 8k-4=k+1= 7k=5

= k= 7

Ratiois5: 7.

The point (- 3, 1, 2) lies in second octant and the
point (— 3, 1,—2) lies in sixth octant.

Since L is the foot of perpendicular from P on the
x-axis, its y and z-coordinates are zero. So, the
coordinates of L is (7, 0, 0). Similarly, the coordinates
of M and N are (0, 9, 0) and (0, 0, 4), respectively.
Length of edges of the parallelopiped are
5-2,9-3,7-5i.e,3,6,2.

". Length of diagonal is 32 462 +22 =7 units.
Here, the mid-point of AC is

[4+2 -2-5 1+10j:(3 1 Ej

27 2 72 T 272

and that of BD is

(7—1 —4-3 7+4j:(3 1 Ej
27 2 72 T 272

So, the diagonals AC and BD bisect each other.
= ABCDis aparallelogram.

As|AB|=+v3%+22 +6% =7 and
AD|=+/5% +12 +3% =35 #|AB],

Therefore, ABCD is not a rhombus and naturally, it
cannot be a square.

The point (- 2, — 3, — 4) lies on negative of x, y and
Z-axis.

.. It lies in seventh octant.

A plane is parallel to yz-plane which is always
perpendicular to x-axis.

For yz-plane x = 0, locus of point for which x =0 is
yz-plane.

L is the foot of perpendicular drawn from the point
P(3, 4, 5) to the XY-plane. Therefore, the coordinates
of the point L is (3, 4, 0). The distance between the
point (3,4, 5)and (3, 4, 0) is 5. Similarly, we can find the
lengths of the foot of perpendiculars on YZ and
ZX-plane which are 3 and 4 units, resepctively.

Z
A M (0, 4, 5)
(3,0,5) p
Ne (3,4,5)
>»Y
[ ]
L(3,4,0)

23.

24,

25.

26.

27.

28.

@

@

b)

@

b)

@

The point on the x-axis is of the form P(x, 0, 0). Since,

the points A and B are equidistant from P. Therefore,

PA%=PB?,

e, (x=372+(0-2)>+(0-2)
=(x—=5)2+(0-5)>+(0-4)

49
N 4x=25+25+16-17ie, X =~

49
Thus, the point P on the x-axis is| —~ 0,0 | which is
equidistant from A and B
Let P(0, 7, 10), Q(- 1, 6, 6) and R(— 4, 9, 6) be the
vertices of a triangle

Here, PQ =~/1+1+16 =32
QR =9+9+0 =32
PR=+16+4+16=6

Now ~PQ™+QR’= (342 )2 +32 )2
=18+ 18=36=(PR)?

Therefore, APQR is aright angled triangle at Q. Also,
0Q = QR, Hence, APQR is a right angled isosceles
triangle.
Since x-coordinate of every point in YZ-plane is zero.
Let P(0, y, z) be a point on the YZ-plane such that
PA=PB=PC.
Now, PA=PB
=  (0-2)2+(y-0)>+(z—3)?

=(0-01+(y-3)+(z-2),

ie,z—3y=0

and PB=PC

= Y +9-6y+z22+4-4z=y’+72+1-2z,
ie,3y+tz=6

On simplifying the two equations, we get y=1 and z=3.
Here, the coordinate of the point P are (0, 1, 3).

Let M is the foot of perpendicular from P on the
y-axis, therefore its x and z-coordinates are zero. The
coordinates of M is (0, 5, 0). Therefore, the
perpendicular distance of the point P from y-axis

=32 4+62 =4/45.
The coordinates of the point R which divides PQ in
theratiok : 1 where coordinates of P and Q are (x,, y;, z,)

m
and (x,, ¥,, Z,) are obtained by taking k =—in the
n

coordinates of the point R which divides PQ internally
in the ratio m : n, which are as given below.

[kxz +x1 kyy +y kzy +le

I1+k 1+k 1+k
Let YZ-plane divides the line segment joining A (4, 8, 10)
and B(6, 10,-8) at P(x, y, z) in the ratiok : 1. Then, the
coordinates of P are

(4+6k 8+10k 10—8k)

k+1 7 k+1 "~ k+1
Since, P lies on the YZ-plane, its x-coordinates is zero.

4+ 6k

ie., =0 or k=—E

+1
Therefore, YZ-plane divides AB externally in the ratio
2:3
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29. () Thegiven pointsare A(-2,4, 7)and B(3,-5, 8).

30.

Let the point P(0, y, z) in YZ-plane divides AB in the
ratiok : 1. Then,

P
I¢ I !
A k I 1 >
(=2,4,7) (3,-5,8)
+
x-coordinate of point P = mXp + 10Xy
m+n
kx3+1x(-2) ' ‘
——— =0 (. x-coordinate of P is zero)
k+1
= 3k-2=0
2
k = —
= 3
= k:1=2:3

.. YZ-plane divides the segment internally in the ratio
2:3

(@) For centroid of AABC,

a—-2+4 a+2
X = =

3 3
_1+b+7 b+8
YTy T3
and Z:3—5+c:c—2
3 3
But given centroid is (0, 0, 0).
a+2:0 e

b+8
TZO =b=-8

c—2
T=0 =c=2

STATEMENT TYPE QUESTIONS

31.

d GiventhatP (a,b,¢),Q(a+2,b+2,c—2)and

R(a+6,b+6,c—06)are collinear, one point must

divide, the other two points externally or internally.

LetR divide Pand Q inratiok : 1 so,

taking on x-coordinates

k(a+2)+a
k+1

= k(@a+2)+a=(k+1)(a+6)

= ka+2k+a=kat+6k+a+t6=>-4k=6

3
or k=-—

a+6

Negative sign shows that this is external division in
ratio 3 : 2. So, R divides P and Q externally in 3 : 2 ratio.
Putting this value for y - and z - coordinates satisfied :
for y - coordinate
3(b+2)-2b
3-2
and for z-coordinate :
3(c-2)—-2c 3c—6-2c
3-2 1

=3b+6-2b=b+6

c-b

32. (o)
34. (o)
35. (o)
36. (¢)

Statement II is correct.
Also, let Q divide P and R in ratio p : 1 taking an
x-coordinate:

plat6)+a
p+1

pa+6p+a a4
p+1

= pat6pta=patat+2p+2

1
= 4p=2=p= 5
Positive sign shows that the division is internal and in
theratiol : 2
Verifying for y - and z- coordinates, satisfies this results.
For y coordinate,
(b+6)x1+2b 3b+6 _
3 3
and for z-coordinate,
c—6+2¢c 3¢—6

3 3
values are satisfied.
So, statement III is correct.

33. @

Both the statements are true.

Both the statements are true.

Both the given statements are true.

b+2

c—2

INTEGER TYPE QUESTIONS

37. (@

38. (a)

39. ()

The given points are (2, 3, S)and (4, 3, 1).

.. Required distance

= \/(472)2 +(3-3%+(1-52 =J4+0+16
=20 =245

Let L be the foot of perpendicular drawn from the point
P(6, 7, 8) to the xy-plane and the distance of this foot
L from Pis z-coordinate of P, i.e., 8 units.

Let the points be 4(-2, 4, 7) and B(3, -5, 8) on YZ-
plane, x-coordinate = 0.

YZ-plane
ﬁ =0 \\_\
A K _ 1 B
(_2’ 99 7) 6 (3’ _53 8)

Lettheratiobe K : 1.

The coordinates of C are
3K—-2 —5K+4 8K+7
(KH’ K+1 "~ K+1)

Clearly 3

1220:>3K:2:K:§

Hence required ratiois 2 : 3.

40. (a) SupposeB divides AC in the ratioA : 1.

(9x+3 gL+2 —10n—4

A+17 A+l A+l ):(5’4’_6)
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OA+3 s A +2 _4 —101L -4 B
T W T W -
1
= A=T
2

So, required ratiois 1 : 2.

bl B

41. (@) Centriod of AABCare [ 3 3

2a+4 3b+16 20—4)
Given centroid = (0, 0, 0)
2a+4=0,16+3b=0,2c-4=0
-16
= a=-2,b=—7,c=2

3
Hence,a+c=0

ASSERTION - REASON TYPE QUESTIONS

42. (a) Assertion:

2x4-3x2  2x3-3(=1)
XT3 YT a3
2x2-3x4
273

= x=-2,y=-9,z2=8
Since diagonals of a parallelogram bisect each other
therefore, mid-point of AC and BD coincide.

x+1 y+2 Z—4j

43. (@)

(1,0>2)_( 2 ’ 2 ’ 2

x+1 - y+2 o z-4
2 2 72
= x=1l,y=-2,z=8
Both Assertion and Reason is correct.
Assertion: The given points are A(—1, 2, 1), B(1,-2, 5),
C(4,-7, 8)and D(2,-3, 4), then by distance formula

= =2

44. (b)
45. (a)

AB =\/(1+1)2 +(=2-2)2 +(5-1)
= J4+16+16 =36 =6

BC=AJ(4-1? +(=7+2)% +(8-5)°
=\J9+25+9 =+/43

CD =J2-4) +(-3+7)* +(4-8)?
=J4+16+16 =36 = 6

DA=A(-1-2)% +(2+3)* +(1-4)?
=\J9+25+9 =43

AC =(4+ 12 +(=7-2)* +(8-1)?
=25+81+49 =+/155

BD =y2-12 +(-3+2)? +(4-5)?
=J1+1+1=43

Now, since AB= CD and BC= DA i.e., opposite sides
are equal and AC # BD i.e. the diagonals are not
equal. So, points are the vertices of parallelogram.

Assertion : Through, the point P in the space, we
draw three planes, parallel to the coordinates planes,

46. ()

47.

48.

49.

@

@

©

meeting the X-axis, Y-axis and Z-axis in the points A,
B and C, respectively. We observe that OA = x,
OB=yand OC=z. Thus, if P(x, y, z) is any point in the
space, then x, y and z are perpendicular distances
from YZ, ZX and XY-planes, respectively.

Reason : Given x, y and z, we locate the three points
A, B and C on the three coordinate axes. Through the
points A, B and C, we draw planes parallel to the
YZ-plane, ZX-plane and XY-plane, respectively. The
point of intersection of these three planes, namely
ADPF, BDPE and CEPF is obviously the point P,
corresponding to the ordered triplet (X, y, z).

Z
AC E
A
1
F 1 P
1 Z
1
1
v
/a____§_____ B > Y
» X
A D

X
The distance PQ between the points
P(1,-3,4)and Q(-4, 1,2)is

PQ= (417 +(1+3) +(2-4)?
=25+16+4 =45 = 3/5 units

The given points are
A(*Z, 39 5)5 B(19 27 3)9 C(7, 05 - 1)
Distance between A and B

AB = \/(—2—1)2 +(3-2)*+(5-3)

= (0 (2 = o1 = V4

Distance between B and C
BC = \/(1—7)2 +(2-07 +(3+1)

= (6P +(2 (4
=36+4+16 =56 =214

Distance between A and C

AC=(-2-7 +(3-07 +(5+1)?

(-9 +(3) +(6)

= V81+9+36 =126 =314
Clearly, AB+BC=AC
Hence, the given points are collinear.
LetA(—4,6,10),B(2,4, 6) and C(14, 0,—2) be the given
points. Let the point P divides AB in the ratio k : 1.
Then, coordinates of the point P are

2k—4 4k+6 6k+10

k+1~ k+17 k+1
Let us examine whether for some value of k, the point
P coincides with point C.
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2k -4 3 54. )
i -14 k=_2
On putting rl , we get 5

4 3 +6
4k+6 2 B

3
When k =-— then =0

2 k+1 3

——+1
2
6k +10 6(_;)”0
and il = 3 =-2
* ——+1
2

Therefore, C (14, 0, — 2) is a point which divides AB
externally in the ratio 3 : 2 and is same as P. Hence A,
B, C are collinear.

Suppose xy-plane divides the line joining the given
points in the ratio A : 1. The coordinates of the points
2h—1 =5A+3 6L +4

A+17 A+l 7 A+l
points lies on the XY-plane.

oL +4
=0 =
A+1

50. (a)

of division are I: :l . Since, the

55. (@

A= ——=

CRITICALTHINKING TYPE QUESTIONS

51. () Let(h,k, ¢)bethe point which is equidistant from the
points (1,2,3)and (3,2,-1)

= Jh-D? +(k-2)% +(0-3)?

= J(=3)2 + (k=2)2 + (1 +1)2
(h— 12+ -3)?=(h-3)*+({+1)?
h?+1-2h+/2—6/+9=h>-6h+9+(2+2(+1
—2h—-6/=—-6h+2/
6h—-2h—-6/-2/=0 = 4h—-8/=0
h-2¢=0
Puttingh=xand (=2
We get locus of points (h, k, /)
as,x—2z=0
Any point on x-axis hasy=z=0
Distance of the point (1, 2, 3) from x-axis is the distance
between point (1, 2, 3) and point (1, 0, 0)

56. (b)

Luuud

52. (c)

57. @

= JA-12 + 207 +(3-0)? =22 + 32
=J4+9=413

53. (c¢) Thevariable pointis P(x,y, z).

2 2

Its distance from the y-axis= v x~ + z

Its distance from (2, 1,-1)

= \/(x—2)2 +(r=D%+(z+1)?
Given

58. (b

V2422 = =2 + (-2 + (2 +1)?

=>y2—2y—4x+22+6=0

p
(4,2,-6)

Let coordinates of D be (x, y, z)

Co-ordinates of centroid is (1, 1, 1), and of A, is (4, 7, 8)
Centroid divides median in 2 : 1 ratio
A(4’ 77 8)
—=2:1
So, oD

Forx:
1_2><x+1><4
1+2

= x=-1/2
Fory:
1_2y+1><7

)
Forz:

B

D(x, y, 2)

=>y=-2

_ 2xz+1x-8
B —

Coordinates of D are (-1/2, -2, 11/2)
Let P(x,,y,, z,) be the point.

1 =z=+112

. . 2 2
Then distance of P from x-axis = ' ¥] + 7]

Given plane is x = 0 (yz-plane)

Distance of P(x,, y,, z,) from yz-plane is %

From the given condition,distance of P from x-axis
=3 x distance of P from yz-plane

«/ylz +z12 =3x3

Squaring, yf + z% = 9x12
Thus, path of P(x,, y,, ,) is got by putting X, y, z in
placeof x, y,, z, as y* + 2> = 9x*
Let P(3,4,—1)and Q(—1, 2, 3) be the end points of the
diameter of a sphere.

. Length of diameter = PQ

- \/(_1_3)2+(2—4)2 +(3.+1)2
=J16+4+16 =+/36 =6 units

. 6 .
. Radius = 7 = 3 units

LetA=(3,4,5),B=(-2,—1,0)and P(x, y, z) be the
required point. As Pis three-fifth of the way from A to
B, we have

AP:%AB:) AP=§(AP+PB)

SAP=3AP+3PB= 20 _3
= ~PB 2

= Pdivides[AB]in theratio3:2
P=[3x(—2)+2x3 3x(~1)+2x4 3><0+2><5J
3+2 7 3+2 7 342
= P=(0,1,2)
Let the points R and R, trisects the line PQ i.e., R,

divides the line in theratio 1 : 2.
1 2

¢ 1 >
L, T >

(10, 16, 6)

R,
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>

(lx10+2x4 1x(~16)+2x2 1><6+2><(—6)J
= =

1 1+2 1+2 1+2

10+8 —16+4 6-12) (18 -12 =6
L3 3 73 37373
=(6,-4,-2)

Again, let the point R, divides PQ internally in the
ratio2: 1. Then.
2 1

¢ 'l »l
¢ T P

P R,
(4.2,-6)

R, =(2><10+1><4 2x(=16)+1x2 2><6+1><(—6)j

(10, - 16, 6)

>

2+1 241 7 2+1
(20+4 —32+2 12—6]_[24 -30 6)

3 3 3 3733
=(8,-10,2)

AB=\/(5—3)2 +(3-2) +(2-0)* =VA+1+4=3

AC= \/(—9—3)2 +(6-2)* +(-3-0)°
=+/144+16+9 =13

Since, AD is the bisector of ZBAC, we have

BD_AB_3

DC AC 13

i.e., D divides BC in the ratio 3 : 13.

Hence, the coordinates of D are

(3(—9)+13(5) 3(6)+13(3) 3(—3)+13(2))

= > > B

59. (b)

3+13 T 3413

3+13
_(221_7]
8’16’16

60. (a) Let the vertices of a triangle be A(x,, y,, Z,),
B(X,, ¥, 7)), C(X5, ¥3, Z5).

A(Xlaylaz1)
0,8,5E D (5,7, 11)
B(x,, ¥5, 7,) ¢ C(X3 Y3 23)
20 Y25 42 F(2,3,*1) 3 V3“3

Since D, E and F are the mid-points of AC, BC and AB

X1tXy Y1+Y2 Z1+7% = (0.8.5)
b b 2 b

2 2
= x,+x,=0,y,+y,=16,z,+2,=10 ...0)
(X2+X3’Y2+Y3’22+Z3j:(2’3’_1)
2 2 2
= X, +X,=4,y,ty,;=6,2,+z,=-2 ...(i)
X|+X3 Yy +Yy3 71+2
and( 12 3 12 3 12 3}2(5,7,“)
= X, +x,=10,y,+y,= 14,2, +2z,=22 ..(iii)

On adding egs. (i), (ii) and (iii), we get
2(x, +x,+x,) =14, 2(y, +y, T y;) = 36.
2(z, +z,+2,)=30,

= X +X,+x,=7,y, Ty, Ty, =18,
z,+tz,+2,=15

On solving egs. (i), (i1), (iii) and (iv), we get
X,=7,%,=3,x,=-3
y3=2,y1= 12, y2=4

and z;=5,z,=17,2,=-7

Hence, vertices of a triangle are (7, 2, 5), (3, 12, 17) and

(-3,4,-7).

(i)



