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Three Dimensional Geometry

Co-ordinates of a point in space, Distance ° Equations of a line, Angle between two
between two points, Section formula, intersecting lines, Skew lines (the shortest
Direction ratios and cosines distance between them and its equation)

Co-ordinates of a point in space:

In the adjoining figure, O is the origin. OX, OY and OZ are three

mutually perpendicular lines which are also known as X-axis, Y-axis %R(O 0,2)
and Z-axis respectively. Let A be any point in space. Through A we S
draw three planes which are parallel to the co-ordinate planes to meet
the axes at P, Q and R. The planes XOY, YOZ and ZOX are known as U A(x, y| z)
XY-plane, YZ-plane, XZ-plane respectively. >y
Also, OP=x,0Q=y,OR=1z Q(0,y,0)
These three real numbers taken in this order determined by the point A P(x.0.0) S

are called the cartesian co-ordinates of the point A written as (x, y, z). X o

X, y, Z are positive or negative accordingly as they are measured along

positive or negative directions of the co-ordinate axes.

The three co-ordinate planes (XOY, YOZ and ZOX) divide space into eight parts, each part is called an
octant.

Signs of co-ordinates of a point A(x, y, z) in different octants.

Octant  O-XYZ 0O-X'YZ O-XYZ 0XY'Z
xy.z) +H+HH (5D (h-H (5
Octant  O-XYZ' 0O-X'YZ' @ O-XY'Z 0-XYZ
32 (H+H-o) (ho) () ()

|

ﬂ Important Note |

The co-ordinates of any point in XY plane, YZ plane and ZX plane are given by (x, y, 0), (0, y, 2),
(x, 0, z) respectively.

ii.

iii.

Distance between two points in space:
Distance formula:
The distance between two points A(xy, 1, z;) and B(x,, 2, z2) in space is given by

AB=(x,-x)+(, -0’ +(z, -2,

Distance from origin:
Let O = (0, 0, 0) be the origin and P(x, y, z) be any point. Then OP = \/(x—O)z +(y-0)’+(z—-0)

OP = |x’+y*+7’

Distance of a point from co-ordinate axes:
Let P(x, y, z) be any point in the space. Let PA, PB and PC be the
perpendiculars drawn from P to the axes OX, OY and OZ respectively.

The distance of a point P(x, y, z) from X-axis is PA =/y* +2z* .

\\\: P(X, s Z)

The distance of a point P(x, y, z) from Y-axis is PB = /x* +2* . A(x, 0, 0)
_\_’X

The distance of a point P(x, y, z) from Z-axis is PC = /x* + y* .
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> Section formulae:

Internal Division: The co-ordinates of a point P =(x, y, z) which divides the join of (x;, y;, z;) and
(x2, y2, z5) internally in the ratio m : n are

[mx2 + nx, ’myz +ny, ’mzz +nzl] _wherem +n # 0
m+n m+n m+n
eg.
Find the co-ordinates of a point P which divides the line joining the points (2, 4, 5) and (3, 5, —4) internally
in the ratio -2 : 3.

Solution:
p= (—2(3) +3(2) 2(5)+3(4) —2(-4) + 3(5)]
243 7 243 7 243
P=(0,2,23)

the co-ordinates of point P are (0, 2, 23).

External Division:

The co-ordinates of a point P = (x, y, z) which divides the join of (x1, y1, z;) and (x2, )2, z2) externally in the
ratio m: n are

[mxz—nxl ,myl_ny‘ ,mzz_nzlj,where m-n#0
m-—n m-—n m-—n
eg.
Find the co-ordinates of the point M which divides the line joining the points (-2, 4, 7) and (3, -5, 8)
externally in the ratio 2 : 3.

Solution:
M = (2(3)—3(—2) 2(=5)-3(4) 2(8)—3(7))
2-3 7 2-3 7 2-3
M=(-12,22,5)

the co-ordinates of point M are (-12, 22, 5).

> Centroid of a Triangle:
If G is the centroid of the triangle with vertices A(x1, y1, z1) and B(xy, 2, z5) and C(x3, y3, Z3), then
G= [x1+x2+x3 Vit Y,y zl+zz+z3j

37 3 7 3

eg.

Find the co-ordinates of centroid of the triangle whose vertices are (2, —4, 3) , (3, -1, —2) and (-2, 5, 8).
Solution:

If G is the centroid of the triangle,

then G = 2+3—2’—4—1+5 3-2+8
3 3 3

>

G=(L,0,3)
the co-ordinates of centroid of the triangle is (1, 0, 3).

> Centroid of a Tetrahedron:
If T is the centroid of the tetrahedron with vertices A(x1, y1, z1), B(x2, V2, 22), C(x3, y3, Z3) and D(x4, 4, Z4), then
T= [xl+x2+x3+x4 ViV, Y+, zl+z2+z3+z4j
4 ’ 4 ’ 4

eg.

Find the co-ordinates of centroid of the tetrahedron whose vertices are (2, —1, 3), (-1, 3, 1), (3, 4, -2), (4, 6, 2).
Solution:

If T is the centroid of the tetrahedron, then

T= (2—1+3+4 ~1+3+4+6 3+1—2+2j

5 E)

4 4 4
T=(2,3,1)
the co-ordinates of centroid of the tetrahedron are (2, 3, 1).
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»  Skew lines:
Two straight lines in space which are neither parallel nor intersecting are called skew lines. These are the
lines that do not lie in same plane, hence we say that these lines are non-coplanar.
Shortest distance between two skew lines (Vector form):
The shortest distance between the lines r = a,+ Ab, and r = a, + Ab, is given by
- > > -
(blx sz.[az— alj
d = -> -
b,xb, ‘
Cartesian form:
The shortest distance between the lines
X=X _ Y- n_27% and X=X _ Y= _27%4 is
Zl ml 1’11 12 m2 n2
X=X N —0h 2,7
ll ml n1
d= L m, n,
Jmn, —m,n,y* +(n, —In,)* +(,m, —L,m,)’
eg.
Find the shortest distance between the lines /; and /, whose vector equations are
r =§+j+k(2f—j+f<) and r =2f+3—f<+u(3f—53’+2f<) .
Solution:
Here, get ;1 =i+], b, =2i-j+k, aé =2i+j-k, bj =3i-5)+2k
i j k
a,—a, =i—kand bxb,=[2 -1 1|=3i-j-7k
3 -5 2
|b1>< b,| =9 +1+49 =+/59

(6.x0,) (a2

the shortest distance between the given lines is d = = B-047 _ 10 units
bixb, ‘ V59 459
1

- Formulae )

1.

AB = \/(xz _x1)2+(yz _y1)2+ (2, _Zl)z .
i
ii.  The distance of a point (x, y, z) from X-axis is y* +7°.
iii.  The distance of a point (x, y, z) from Y-axis is \x*+27° .

iv.  The distance of a point (x, y, z) from Z-axis is /x* + )" .

The co-ordinates of a point P = (x, y, z) which divides the join of
mx, +nx;, my,+ny, mz,+nz

ratio m:nare( j,wherem+n¢0

m+n m+n m+n

The distance between two points A(xy, 1, z;) and B(x,, »», Z,) in space is given by

The distance of a point P(x, y, z) from the origin is \/x* +y* + 2.

(x1, ¥1, z1) and (x, 2, Z») internally in the
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4.

ii.
iii.

ii.

iil.

10.

11.

12.

13.

14.

15.

16.

17.
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The co-ordinates of a point P = (x, y, z) which divides the join of (x, y1, z;) and (x2, 1, z) externally in the
mx, —nx, my,—ny, mz,—nz

ratio m:nare( ‘j,wherem—n;to

2 B
m-—-n m-—-n m-n

If G is the centroid of the triangle with vertices A(xy, v, z;) and B(x2, 1», ) and C(x3, y3, z3), then

Go [x1+x2+x3 VY, + Zl+22+z3]

> b

3 3 3

If T is the centroid of the tetrahedron with vertices A(x1, v1, z1), B(x2, ¥2, 22), C(x3, y3, z3) and D(x4, y4, 24),

X +X+x+x, YAV, + Yty 2y +2,+2Z,+ 2,
4 4 4

then T = [ R )

The line segment joining P(x,, 1, z;) and Q(x2, y2, 22) is divided by
YZ-plane in the ratio — x; : x;
ZX-plane in the ratio — y; : y»
XY-plane in the ratio — z; : z,

The direction ratios of a line joining the points P(xy, v, z;) and Q(xz, y2, Z2) 1S X2 — X1, ¥ — 1 and z; — ;.

N
If /, m, n are direction cosines of a vector r, then
- -
r = |r

(Z§+mj+nf<)3 t=li+mj+nk

P+m>+n’=1
.
T

N
T

N

N
Projections of r on the co-ordinate axes are /|r|,m|r|,n

Projection of a line obtained by joining two given points to another line whose direction cosines are /, m, n is
given by |I(xz —x1) + m(y2 — y1) + n(z2 - zy)|.

The equation of a line passing through the point A(aj and parallel to the vector bis r=a+ Xg, where A is a

scalar.

The equation of a line passing through the point (x;, »1, z;) and having direction ratios a, b, ¢ is
X=x%_Y=n_2z2-7
a b c

The equation of a line passing through the point A(;) and B(E) is 1= (1- k);+ }»E, where A is a scalar.

N _YTh 277
Xy=X Vo=V 2,77

: (&—Z).E

-

b

The equation of a line passing through the points A(x1, y1, 1) and B(xy, y», 25) is

2

-> -

The length of perpendicular of the point P((;J from the line r=a+Abis given by |la—a

A YN 272 s given by
m n

The length of perpendicular from the point P(a, b, ¢) to the line al

a—x) + b-y re—-z) |-[(a—x)I+ b-y )m+(c-z )n z,where I, m, n are the direction cosines of
1 1 1 1 1 1

the line.

ol
ol

The angle 0 between the two lines r=a,+Ab, and r,=a,+pb, is given by cos = —-—2

ot
R
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18.

19.

20.

The angle 0 between the lines whose direction ratios are a;, by, ¢, and a,, b, ¢, is given by

aa,+bb, +cc, |

cos 0= |
|a? b7+ fal +b7 +c2

T =£;+M;2isgivenby

The shortest distance between the lines r = a,+Ab, and

i

d=

byxb,

—X, - zZ-Z X—x - z—z, .
YT L and 2 _ YTV _ 2 is
1 m, n, h m, n,

The shortest distance between the lines =

Xp=X V=W 2,77

/ m n

1 1 1

12 m, n,

d=

Jmn, —m,n > + (4, —4n,)* +(m, —,m, )®

- Shortcuts )

1. An angle between two diagonals of a cube is cos™' G)

2. Any vector equally inclined to all the three axes have direction cosines as (i%, + %, J_r%j

3. The number of lines which are equally inclined to the co-ordinate axes is 4.

4. If /, m, n are the direction cosines of a line, then the maximum value of /mn = % .

5. The angle between a diagonal of a cube and the diagonal of a faces of the cube is cos ™" (\/%) .

6. If a straight line makes angles a, 3, y, & with the diagonals of a cube, then cos’o+ cosZB + coszy +cos’d =§ .
=l VIult iple Choice Questions 3. The 41s.tance of the point (4, 3, 5) from the

O0— eeEaSstssalasiasrnhbiiunie Y-axis is

CO-ORDINATES OF A POINT IN SPACE, (A) V34 B) 3

DISTANCE BETWEEN TWO POINTS, ©) 4 (D) 15

SECTION FORMULA, DIRECTION RATIOS
AND COSINES

4. Distance of the point (1, 2, 3) from the
co-ordinate axes are

1.

For every point (x, y, z) on the X-axis (a) 13,10,5
(A) x=0 B) V131045
B) y=0 (©) V13,410
©) x=0,y=0 L1

= = D _5_5_
==l I ERNTANG
The shortest distance of the point (a, b, ¢) from
the X-axis is 5. From which of the following the distance of the
(A) @ +b?) B) Jb+) point (1,2, 3) is ~/10 ?

(A) Origin (B) X-axis

©) (& +a) (D) @ +b”+c?) (C) Y-axis (D)  Z-axis

PACK]
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6.

10.

11.

12.

13.

14.
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If A(1, 2, 3), B(—1, -1, —1) be the points, then
the distance AB is

(A) 5 (B) 21
©) 29 (D) None of these

Distance between the points (1, 3, 2) and
(2,1,3)is

A) 12 (B) V12

©) 6 D) 6

If the extremities of the diagonal of a square are
(1, -2, 3) and (2, -3, 5), then the length of the
side is

Aa) o B) 3

©) 5 D) 7

If the sum of the squares of the distance of a
point from the three co-ordinate axes be 36, then
its distance from the origin is

(A) 6 (B) 3V2

©) 243 D)

Points (1, 1, 1), (2,4, 1), (-1, 5, 5) and (2, 2, 5)
are the vertices of a

(A) rectangle (B)
(C) parallelogram (D)

none of these

square
trapezium

The points A(5, -1, 1), B(7, -4, 7), C(1, -6, 10)
and D(—1, -3, 4) are vertices of a

(A) square

(B) rhombus

(C) rectangle

(D) none of these

If the points (0, 1, 2), (2,-1, 3) and (1, -3, 1) are
the vertices of a triangle, then the triangle is

(A) right angled

(B) isosceles right angled

(C) equilateral

(D) none of these

The triangle formed by the points (0, 7, 10),
(-1,6,6),(—4,9,6)is

(A) equilateral

(B) isosceles

(C) right angled

(D) right angled isosceles

The point equidistant from the points O(0, 0, 0),
A(a, 0, 0), B(0, b, 0) and C(0, 0, ¢) has the
co-ordinates

(A) (a,b,0)

o (549

®) [

D) (

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

For every point P(x, y, z) on the XY -plane,
A x=0 B) y=0
) z=0 (D) none of these

The point dividing the line joining the points
(1,2,3)and (3, -5, 6) in the ratio 3 : =5 is

[
©) (2,%,%} (D) none of these

If A(1, 2, —-1) and B(-1, 0, 1) are given, then the
co-ordinates of P which divides AB externally in
the ratio 1 : 2 are

A (1,4,-1 B) (G,4,-3)

© @G,4,1 (D) none of these

The co-ordinates of the point which divides the
join of the points (2, —1, 3) and (4, 3, 1) in the
ratio 3 : 4 internally are given by

2 20 10 15 20 3
A =Y % B ISR S
(A) 77 7 ®) 777
10 15 2 20 5 15
C RS R S D S ST R
© 7 7 1 ©) 777

XY-plane divides the line joining the points
(2,4,5)and (4, 3,-2) in the ratio

(A 3:5 B) 5:2

< 1:3 (D) 3:4

XOZ plane divides the join of (2, 3, 1) and
(6,7, 1) in the ratio

A 3:7 B) 2:7

C) -3:7 D) -2:7

The ratio in which the line joining the points
(1, 2, 3) and (-3, 4, -5) is divided by the
XY-plane, is

(A) 3 :5internally (B)
(C) 3:5externally (D)

5 : 3 externally
5 : 3 internally

The plane XOZ divides the join of (1, —1, 5) and
(2,3,4)intheratio A : 1, then A is

(A) -3 (B) 3
1 1
© -5 © 3

If the points A(9, 8, —10), B(3, 2, —4), and
C(5, 4, —6) be collinear, then the point C divides
the line AB in the ratio

A 2:1 (B)
< 1:2 (D)

3:1
-1:2

If P(x, y, z) is a point on the line segment joining
Q(2, 2, 4) and R(3, 5, 6) such that projections of
OP on the axes are ? R % , ? respectively,
then P divides QR in the ratio
A 1:2 (B)
< 2:3 (D)

3:2
3:1
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26.

27.

28.

29.

30.

31.

32.

If x-coordinate of a point P of line joining the
points Q(2, 2, 1) and R(5, 2, —2) is 4, then the
z-coordinate of P is

(A) 2 B) -1

© 1 D) 2

Let A(2, -1, 4) and B(0, 2, —3) be two points
and C be a point on AB produced such that
2AC = 3AB, then the co-ordinates of C are

2 4 4
® (439
©) (6,-7,18)
o [434)

If the centroid of a triangle whose vertices are
(a, 1, 3), (2, b, =5) and (4, 7, c) be the origin,
then the values of a, b, ¢ are

A -2,-8,-2 (B)
C) -2,-8,2 (D)

If centroid of the tetrahedron OABC, where
A, B, C are given by (a, 2, 3),(1, b, 2) and
(2, 1, ¢) respectively be (1, 2, —1), then distance
of P(a, b, ¢) from origin is equal to

2,8,-2
7,-1,0

(A) 107 (B) 14
© 107 (D) None of these

14

If the points (-1, 3, 2), (-4, 2, —2) and (5, 5, A)
are collinear, then A =

(A) -10 B) 5

< -5 (D) 10

Which of the following set of points are
non- collinear?

@A 1,-1,1),(1,1,1),(0,0,1)

B) (1,2,3),3,2,1),(2,2,2)

©) (2,4,-3),(4,-3,-2),(-3,-2,4)
D) (2,0,-1),(3,2,-2),(5,6,-4)

The direction ratios of the line joining the points
(4,3,-5)and (-2, 1, -8) are

6 23
A) =, 2= B) 6,2,3
INIEN-N ®)
) 2,4,-13 (D) none of these

If O is the origin and OP = 3 with direction
ratios —1, 2, —2, then co-ordinates of P are

(A) (15 23 2) (B) (_13 23 _2)
©) (:3.6,-9) (D) [‘?1 2 ‘?2]

33.

34.

35.

36.

37.

38.

39.

Direction ratios of the line which is
perpendicular to the lines with direction
ratios —1,2,2and 0, 2, 1 are

[MHT CET 2016]
A 1,1,2 B) 2,-1,2
< -2,1,2 D) 2,1,-2

If points P(4, 5, x), Q(3, v, 4) and R(5, 8§, 0) are
collinear, then the value of x + y is
[MHT CET 2018]

(A) -4 ®) 3
© 5 (D) 4

If the direction ratios of a line are 1, -3, 2, then
the direction cosines of the line are

(A)

1 -3 2
NTANTINT
® L. 23
MR TR
© L3 2
N RN TN

-1 2 -3
O e

The direction cosines of the line passing through
P(2, 3, —1) and the origin are

2 3 1
A _5_’_
&) V147 V147 14

2 3 1

N RN AN T}
2 3 1

N VSN RN 7
2 3 1

N AN TR 7

The co-ordinates of a point P are (3, 12, 4) with
respect to origin O, then the direction cosines of
OP are

(&) 3,12,4 B 1y
12

> 3 >

W | =

E)

A=

(C) T T o T o (D)

_
[9%)
P
[9%)
P
(98]
=@
—
ey

1 1 . . . .
If 303 n are direction cosines of a line, then

the value of n is

V23 23
A) — B fiad
w ®) =
© 2 O -
3 6
If the direction cosines of a line are —, l, -,
C C C
then
(A) O0<c<1 B) c>2
(C) ¢>0 (D) c=+3
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40.

41.

42.

43.

44.

45.

46.
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Direction cosines of the line Xﬁ;z:?,

z=-1 are [MHT CET 2016]
4 3 341

A _5_a0 B e T s

(A) 55 (B) 555
34 4 21

C __5_70 D T T

© 55 D) 5 55

The direction cosines of the line joining the
points (4, 3, -5) and (-2, 1, —8) are

w (23w (339
©) (g,%,%) (D) none of these

The direction cosines of a line segment AB are

-2 3 -2
RN E If AB=+17
co-ordinates of A are (3, —6, 10), then the
co-ordinates of B are
A) (1,-2,4) B)
© (-1,3,-8) (D)

and the

2,5,8)
(1,-3,8)

If a line lies in the octant OXYZ and it makes
equal angles with the axes, then

(A) l=m=n=%
(B) l:m:n:i%
©) Z=m=n=—%
(D) l=m=n=i%

If vector r with d.c.s. /, m, n is equally inclined
to the co-ordinate axes, then the total number of
such vectors is [MHT CET 2017]

(A) 4 B) 6
© 8 D) 2

AABC has vertices at A = (2, 3,5), B=(-1, 3, 2)
and C = (A, 5, w). If the median through A is
equally inclined to the axes, then the values of
A and p respectively are [MHT CET 2017]
(A) 10,7 B) 9,10
© 7,9 D) 17,10

If a, B,y be the direction angles of a vector and

cosa=%,cosﬁ=%,thencosy=

2 1
(A) iE (B) 3
€) +L- (D) none of these

15

47.

48.

49.

52.

53.

54.

5S.

A line which makes angle 60° with Y-axis and
Z-axis, then the angle which it makes with
X-axis is

(A) 45° (B) 60° (C) 75° (D) 30°

A line makes angles of 45° and 60° with the
positive axes of X and Y respectively. The angle
made by the same line with the positive axis of
Zis

(A) 30°or60° (B)
(C) 90°or120° (D)

60° or 90°
60°or 120°

If a line makes angles 120° and 60° with the
positive directions of X and Z axes respectively,
then the angle made by the line with positive

Y-axis is [MHT CET 2018]
(A) 150° (B) 60°
(C) 135° (D) 120°

A line makes angles o, B, y with the co-ordinate
axes. If a + =90°, theny=

A 0° B) 90°

(C) 180° (D) none of these

If a vector x makes angles with measure % and

%n with positive directions of X-axis and

Y-axis respectively, then x made angle of

measure with positive direction of
Z-axis. [Gujarat CET 2018]
Sm b b b
A) = @B = c = D) -
w x® 5 o 3 o

A line AB in three dimensional space marks
angles 45° and 120° with the positive X-axis
and the positive Y-axis respectively. If AB
makes an acute angle 0 with the positive Z-axis,
then 0 equals

(A) 60° (B) 75° (C) 30° (D) 45°

If a line make angles o, § and y with the axes
respectively, then sin® a + sin® B + sin’ y =

A) 1 B) 2

< 3 (D) none of these

If a line makes the angle o, B, y with three
dimensional co-ordinate axes respectively, then
cos 2a. + cos 23 + cos 2y =

[Karnataka CET 2016]
Ay 2 B) -1
© 1 D) 2

If a line makes angles a, 3, y and & with the four
diagonals of a cube, then the wvalue of
sin” o + sin” B + sin® y + sin® & is
[EAMCET 2016]
4 7 5

@w 3 ® 5 © I o3
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56.

57.

58.

59.

EQUATIONS OF A LINE,

If the co-ordinates of A and B be (1, 2, 3) and
(7, 8, 7), then the projections of the line segment
AB on the co-ordinate axes are

(A) 6,6,4 (B) 4,6,4

©) 3,32 D) 2,3,2

The projection of the line segment joining the
points A(-1, 0, 3) and B(2, 5, 1) on the line
whose direction ratios are proportional to
6,2,3is

10 22
@ ® =
© 18 (D) none of these

7

The projection of any line on co-ordinate axes be
respectively 3, 4, 5 then its length is

(A) 12 B) 50

C) s5v2 (D) none of these

The projection of a line segment on the
co-ordinate axes are 2, 3, 6. Then, the length of
the line segment is

A 7 B) 5

© 1 (D) 11

ANGLE

BETWEEN TWO INTERSECTING LINES,
SKEW LINES(THE SHORTEST DISTANCE
BETWEEN THEM AND ITS EQUATION)

1.

The vector equation of the line
3x—2=2y+1=3z-31is:

(A) f:%i—%}+1§+x(2i+3j+2ﬁ)
B) T
(C) T=M2i+3]j+2k)

i+3’+f<+7x(2§+33’+f()

(D) i=2i-Zj+keniv)

The vector equation of the line passing through
the points (1, — 2, 5) and (— 2, 1, 3) is

(A) r=-2i+]+3k+A(3i-3]+2k)

(B) r=-2i—j+3k+A(i+3j-5k)

(C)  r=—i-2j+5k+A(-2i—]+3k)

(D) ;=—2i+j+312+k(f—23'+512)

The straight line 23 _y=2_z-1 is
3 1 0

(A) parallel to X-axis

(B) parallel to Y-axis

(C) parallel to Z-axis

(D) perpendicular to Z-axis

The equation of line equally inclined to
co-ordinate axes and passing through (-3, 2, -5)

is [MHT CET 2017]
(A) x+3:y—2:Z+5
1 1 1
(B) x+3:y—2:5+z
-1 1 -1
©) x+3:y—2:Z+5
-1 1 1
(D) x+3 2-y z+5
-1 1 -1

The equation of a line passing through (1, —1, 0)

-2 _ 2y+1 =5_Zis

and parallel to al

2 ~1
(A) x;l 4 y;l A Z_—IO
(B) x3—1 _ y:—l _ Z_—IO
©) x3—1 _ y:—l _ ZIO
(D) x3—1 _ y;l _ ZIO

The equation of line passing through (3, -1, 2)
and perpendicular to the lines

;:(i+j—f<)+ k(zi—23+12)and

E=(21+j—312)+ u(i—zj+2f<)is

[MHT CET 2018]

(A) x+3:y+1:Z—2

2 3 2

-3 y+1 z-2
B T=2-YT._
(B) 3 2 2

-3 y+1 z-2
c) =X -
© 2 3 2
(D) x—3:y+1:z—2

2 2 3

The equation of the straight line passing through
the points (4, -5, -2) and (-1, 5, 3) is
x-4 y+5 z+2

&) 1 -2 -1
®) x:—lzy;SZZ_—f
LIS
®
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8.

10.

11.

12.

13.

14.
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The equation of the line passing through the
points ( 3, 2,4) and (4, 5, 2) is
x+3 y+2 z+4

A
(A) 1 3 -2
x-3 y-2 z-4
B = =
®) 1 3 -2
©) x+3 y+2 z+4
7 7 6
-3 y-2 z-4
D) T=-Y 2.
©) 7 7 6

The equation of the straight line passing through
the points (a, b,c) and (a—b,b—c,c—a) is
(A) x—a _ y-b _z=¢

a-b b-c c-a

x-a_y-b z-c

B

©) x—a:y—b:z—c
a b c

b c a

x—a -b z-c
(D) =i
2a—b 2b-c¢ 2c-a

x=1 y-2 z+1

If LT is the equation of the line
m n

through (1, 2, -1) and (-1, 0, 1), then (/, m, n) is

(A) (_13 0’ 1) (B) (1’ 1’ _1)

© (1,2,-1) D) (0,1,0)

The line joining the points (-2, 1, —8) and
(a, b, ¢) is parallel to the line whose direction
ratios are 6, 2, 3. The values of a, b, ¢ are

(A) 43,5 ® 1.2
(C) 10,5,-2 (D) none of these
The direction ratios of the line perpendicular to
the lines *— = 217 226 ;14
-3 1
X5 _y*+3 _ 278 e proportional to
1 2 -2

(A) 4a 5, 7 (B) 4, _5: 7
(C) 47 _57 y (D) - 4: Sa 7

The point of intersection of the lines

x=5 y-7 z+2 x+3 y-3 z-6 is

3 -1 1 -36 2 4
@ (238 ® e
©) (-3,3,6) D) ¢,7,-2)
The lines =t =21 271 44q
2 2 4
il I 3_r=6 =% intersect each other at point
[MHT CET 2017]
(A) (_23 _45 5) (B) (_23 _43 _5)
(C) (2, 4: _5) (D) (2, _4, _5)

15.

16.

17.

18.

19.

20.

21.

22.

Lines;:(3+t)f+(1—t)}+(—2—2t)1§, t € R and

x=4+k,y=—-k,z=-4-2k, k € R, then the
relation between the lines is .

[Gujarat CET 2018]
(A) perpendicular (B) coincident
(C) skew (D) parallel

The distance of the point (-2, 4, —5) from the
x+3 _y-4 _z+38 is

line
5 6
[Karnataka CET 2017]

V37 37
A _ B —
(A) 0 (B) n

37 37
c L D) L
© ® 3

The perpendicular distance of the point
(2,4, 1) from the line s y:;3 = 2_96 is
3 ® 5 © 7 @O 9

The length of the perpendicular drawn from the

point (3, —1, 11) to the line xoy=2_z73 is
2 3 4

(A) 33 (B) 53

(©) o6 (D) 29

The length of the perpendicular from the point
2, -1, 4) on the straight line,

X*+3_Y=2_Z i |JEE (Main) April 2019]

10 -7 1
(A) greater than 3 but less than 4
(B) less than 2
(C) greater than 2 but less than 3
(D) greater than 4

The foot of the perpendicular drawn from the
point (1, 8, 4) on the line joining the points
(0,—11,4)and (2,-3,1)is [WB JEE 2018]
A 45,2 B) (-4,5,2)

© &,-5,2 D) &,5,-2)

The shortest distance between A (1, 0, 2) and

the line i _ym2_zil is given by line
3 -2 -1
joining A and B, then B in the line is

[Assam CEE 2018]
(A) (%1% (B) @,1,1]

2 -1
C) |2, — -2 D) (1,-2,-1
© (352 ® < )
The image of the point (1, 6, 3) in the line

oy l_z2 is [Karnataka CET 2018]

12 3
(A) (1,0,7) B) (7,0,1)
© 270 (D) (=1,-6,-3)
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23.

24.

25.

26.

27.

28.

29.

The length and foot of the perpendicular from

the point (2, —1, 5) to the line
x=11 y+2 z+8
= = are
10 -4 -11
(A)  V14,(1,2,-3)
(B) 14,(1,-2,3)

©) 14,(1,2,3)
(D) none of these

The shortest distance between the lines

x—3:y—8:z—3 andx+3:y+7 :z—6 is
3 -1 1 -3 2 4

(A 30 (B) 2430

(C) 530 (D) 330

The shortest distance between the skew lines

x_—3: y—4 _ Z+2’x_—1: y+7 _ z+2 is
-1 2 1 1 3 2
[EAMCET 2015]
(A) 6 B) 7
€) 35 (D) 35

The shortest distance between lines

L —==—===
3 1 2
L,: x=2 y+2 _z-3 is
1 2 3
17
A) 0 B) —
(A) (B) ﬁ
41
) — D
© 55 ®) sx/_
A line from the origin meets the lines
a
x—2:y—1:z_-|-1and 3_y+3 _z-1

1 -2 1 2 -1 1
at P and Q respectively. If length PQ = d, then
d* is equal to
A) 3 B) 4
© 5 D) 6

If direction ratios of two lines are 5, —12, 13 and
-3, 4, 5, then the angle between them is

(A) cos ™! (;—Sj (B) cos ™! (;—Sj

©) cos ™! (63_5j (D) g

The angle between the pair of lines with direction
ratios (1, 1,2) and (+/3-1,-+/3-1,4) is

(A) 30° (B) 45°
(C) 60° (D) 90°

30.

31.

32.

33.

34.

35.

36.

If the co-ordinates of the points A, B, C, D be
1, 2,3), 4, 5 7), (4,3, -6) and (2, 9, 2)
respectively, then the angle between the lines
AB and CD is

A ®m E oo I o o
w £ ® F © I O
The angle between the pair of lines
x—2 :y_—l: z+3 and
2 5 —3
x+2 y‘4 =2 S is [KEAM 2017]
21 -1 23
A) co — B) cos |—
) (9@) ®) (9@)
24 il 26
—_— D) cos | —
(9@) % (9@)

Statement I: The straight lines whose d.c’s are

given by a/ + bm + cn =0 and fmn + gn/+h/m =0

are perpendicular then, 3 +55 h_ 0

a b ¢

Statement II: If /;, m;, n; and L, my, n, are

d.c’s of line and /;/; + mym, + nin, = 0 then

lines are perpendicular.

(A) Both Statement I and Statement II are
false

(B) Both Statement I and Statement II are true

(C) Statement I is false but Statement II is
true

(D) Statement I is true but Statement II is
false

If A, B, C, D are the points (2, 3, -1), (3, 5, -3),
(1, 2, 3), (3, 5, 7) respectively, then the angle
between AB and CD is

A2 ®m 2 oo X o I

@w I ® i oI o7

The angle between the lines 2x = 3y = —z and

bx=—y=-4z1is [Karnataka CET 2018]

(A) 0° (B) 30°

(C) 45° (D) 90°

If the lines x—lzy—2:z—3’
-3 2k 2

x—1_»=5_z-6 are at right angles, then k =

3k 1 -5

@ -0 ® 2 © o

The acute angle between the lines x = -2 + 2t,

y=3-4z=-4+tandx=-2-t,y=3+2t,
z=-4+3tis [BCECE 2015]
. 1 |
A) sin'— B cos —
IR B e %
1 12
C) cos ' — D) cos =
© cos" (D) cos’'3
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37. The angle between a line with direction ratios
proportional to 2, 2, 1 and a line joining (3, 1, 4)
to (7,2, 12) is

-1(2 1 2
(A) cos (—j (B) cos (——j
3 3
(C) tan™ (%) (D) none of these

38.  The lines whose direction cosines are given by
the relations a/ + bm + c¢cn = 0 and
mn +n/+ /m= 0 are [TS EAMCET 2018]
(A) perpendicular if 1 + 1 + 1. 0

a b ¢
(B) perpendicular if v/a + b ++/c =0
(C) parallel if 1 + 1 + L 0
a b ¢
(D) parallelifa+b+c=0

39. The acute angle between the lines whose
direction ratios are given by / + m —n = 0 and
F+m’—n’=0is
A) 0 ®) =

6
o) D) ®
© 3 ®) 2

MISCELLANEOUS

1. Points (-2, 4, 7), (3, -6, -8) and (1, -2, -2) are
(A) collinear
(B) vertices of an equilateral triangle
(C) vertices of an isosceles triangle
(D) none of these

2. Consider the lines:

L. o yr2_z+l
3 1 2’
L,: x=2_ y+2_2z-3
1 2 3
The unit vector perpendicular to both L, and L,
is
1 A
(A) E(—1+7J+7k)
1 I,
(B) ;(—1—7]+5k)
1 PR
(©) ;(—1+7]+5k)
1 A on
(D) E(7l-7_]-k)
3. A line makes angles %, % ,%with positive

270

directions  of  co-ordinate  axes, then
cos a + cos P + cos v is equal to

A 1 B) -1

< 2 (D) 3

The co-ordinates of the foot of perpendicular
drawn from point P(1, 0, 3) to the join of points
A4,7,1)and B(3, 5, 3) is

A) 6.7.1) (B) G%%)
©) @%9 (D) G%gj

A line makes 45° angle with positive X-axis
and makes equal angles with positive Y,
Z-axes respectively. The sum of the three angles
which the line makes with positive X, Y, Z-axes
is

(A)  180° (B) 165°
(C)  150° (D) 135°

The angle between the two diagonals of a
cube is

(A) 30° (B) 45°

(C) cos™’ (%) (D) cos' G)

If a line makes angles a, B, y, 6 with the four
diagonals of a cube, then the value of

2 2 2 2q:
cos” oo+ cos” B+ cos”y+ cos”dis

4
W 1 ®) 3
(C) variable (D) none of these

2}‘% Numerical Value Type Questions

The line =2 _ oyl _ z-
3 2 -1

curve xy = A, z = 0. Find the value of A.

! intersect the

Let A be an integer. If the shortest distance
between the lines x - A =2y — 1 = — 2z and

, then the value

N
22

x=y+2AL=2z—-LAis
of |A| is

If the shortest distance between the lines
x+2Jz :y_3¢3:z_4@ -
x-A y- 236 z+246
3 4 s
of sum of all possible values of A is
[JEE (Main) Jan 2023]

is 6, then the square
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I Topic Test

The point in XY-plane which is equidistant
from three points A(2, 0, 3), B(0, 3, 2) and
C(0, 0, 1) has the co-ordinates
A) (2,0,8) (B)
© (,2,0) D)

0,3,1)
3,2, 1

Let P(2, -1, 4) and Q(4, 3, 2) be two points, and
a point R on PQ is such that 3PQ = 5QR, then
the co-ordinates of R are

14 3 16 16 7 14
A — = = B 2
(A) (5,5,5] (B) (5’5’5)
11 1 13
C — =, — D f th
©) [4 5 4] (D) none of these

If a plane cuts off intercepts OA = a, OB = b,
OC = ¢ from the co-ordinate axes, then the area
of the triangle ABC =

(A) % b*c® +c’a’ +a’b’
(B) %(bc +ca +ab)

©) %abc

(D) %\/(b —c)+(c—a) +(a-b)

The direction angles of the line x = 4z + 3,

y = 2 — 3z are o, B and vy, then
cos o+ cos B+ cosy=
2 8
A) — B) —
(A) NS (B) NeTS
© 1 D 2

A line makes the same angle 0 with each of the
X and Z-axes. If the angle B which it makes
with Y-axis is such that sin® p = 3 sin°0, then
cos’ 0 equals

(A) B)

Wn|lwW w|N
Wi »n|—

© D)
A line L, passes through the point, whose p. v.
(position vector) 3i, is parallel to the vector
—i+j+k. Another line L, passes through the
point having p.v. i+ is parallel to vector i+k,
then the point of intersection of lines L; and L,
has p.v.

(A) 2i+2j+k (B)

©) 2i-j-k D)

2f+j+f<

2i-2j+k

10.

11.

12.

Equation of the line of shortest distance between

the lines [ : X = Y= Z and
2 -3 1
I x=2 _ y-1 _ z+2 is
3 -5 2

r—a _y-b _ Z7C¢ " where (a, b, ¢) is a
l m n

point on line /, then the value of

c—-b—-a+/+m+nis

(A) 4 @B 41 (C) 43 (D) 42

A line makes the same angle 6 with each of the
x and z-axis. If the line makes angle o with the
y-axis and sin® o = 3 sin” 0 then cos” 0 equals

3 2
@ : ®: ©1 OO0
The projection of the line joining the points
(3, 4, 5) and (4, 6, 3) on the line joining the
points (-1, 2, 4) and (1, 0, 5), is

4 2 1 1
A) - B) = (O) D) -
@ 3 ®  © ; O ;
A line with direction cosines proportional to
2, 1, 2 meets each of the lines x =y + a =z and
x + a =2y = 2z. The co-ordinates of each of the
points of intersection are given by
(A) (2a,a,3a),(2a,a,2)
(B) (3a,2a,3a), (a, a, a)
(©) (3a,2a,3a),(a,a,2a)
(D) (3a,3a, 3a), (a, a, )

AABC is formed by A (1, 8, 4), B (0, —11, 4)
and C (2, -3, 1). If D is the foot of the
perpendicular from A to BC, then the
coordinates of D are
A 4,5,-2) B) @,-5,2)

© 4,52 (D) 4,-5,-2)

If direction cosines of two lines are proportional
to (2, 3, —6) and (3, 4, 5), then the acute angle
between them is

(A)  cos” (%j (B) cos” {%}

D)  cos” ( 18)

C) 96° —
© s

Ifthe linesx=y=zand x= % = % and third line

passing through (1, 1, 1) form a triangle of area

V6 units then point of intersection of third line
with second line is

A) (1,2,3) B) (2,4,0)
© (%%%] (D) None of these
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14.

16.

17.

18.

19.

272

The angle between the lines whose direction
ratios are given by / + m + n = 0 and
P=m®+n’is

T

@a - ®

; i ©

r

6 2
The linesx=ay+b,z=cy+dandx=a’y +b’,
z=c'y + d’ are perpendicular to each other, if
(A) aa'+cc'=1 (B) aa' +cc' =-1
(C) ac+ac’=1 (D) ac+a'c'=-1

Given that P (-1, 2, 3) and Q = (2, 3, 4). The
point (s) which trisect the line segment PQ is

(are)
o (3

(C) Both (A)and (B) (D) (o%‘?lj

If two straight lines whose direction cosines are
given by the relation m — n — / = 0 and
3/ + m” + cnl = 0 are parallel, then the positive
value of c is.

@A 6 @B 4 (© 3 DO 2
The equation of line passing through (0, 1, 2)

x—l_y—2_z—3i

and parallel to

2]

2 3 4
-1 z-2 x y+l1 z+2
Ay X_rYT1_ By 2-2"'_
) 2 4 ®) 2 3 4
© X-rl_z=2 (py x_y#l_zt2
2 3 4 2 3 4

The equation of the line passing through the
point (1, 2, 3) and perpendicular to the lines

*=1_2=2_273 4nd ;:k(—3f+2}+512) is
1 2

(A) 1= §+2j+312)+x(2i—7j+412)

(
(B) ;:(§+2j+3k
(©) £:('

(

(D) r= f+2j+3f< +

Scan the adjacent Q.R. Code in Quill - The Padhai App to access

Answers & Solutions to Topic Test.

20.

21.

22,

23.

24,

25.

The length of the perpendicular from the point

x+3 y-2 z.
=——=—1s

10 -7 1

(A) greater than 3 but less than 4

(B) less than 2

(C) greater than 2 but less than 3

(D) greater than 4

(2,-1, 4) on the straight line,

If the reflection of the point P(1, 0, 0) in the line

- + .
x-1 yrlo_ z+10 is (a, b, c).
2 -3 8

Find [E} , where [ ] represents the greatest
a

integer function
If the shortest distance between the lines

x—lzy—222—3 andx—2:y—4:Z—5
2 3 A 1 4 5

is

L, then sum of possible values of A is

3

If the angle between the lines whose direction
ratios are 2, —1 , 2 and a, 3, 5 be 45°, then
a:

ABC is triangle in a plane with vertices
A(2,3,5),B (-1,3,2)and C (A, 5, p). If the
median through A is equally inclined to the
coordinate axes, then the value of ( A+ “2 +5)
is

If the sum of squares of the distance of a point
from the three co-ordinate axes be 24, then
square distance from the origin is
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Absolute Maths Vol - Il (Engg.)

6. Three Dimensional Geometry

CO-ORDINATES OF A POINT IN SPACE,
DISTANCE BETWEEN TWO POINTS,
SECTION FORMULA, DIRECTION RATIOS
AND COSINES

1.

9.

640

(D)
For every point (x, y, z) on the X-axis, y = 0,
z=0.

(B)
Distance from X-axis = \/ Y+t = \/ (b>+¢?)
©
Distance from Y-axis = vx?+2?
= J16+25
_ it
(B)

Distance from X-axis =+/4+9 =+/13
Distance from Y-axis =v1+9 =+/10
Distance from Z-axis =v/1+4 =+/5

©)

Distance from Y-axis =149 =+/10

©)

AB=J(—1-1) +(=1-2)* + (-1-3)

=J4+9+16 = 29

©)

Required distance = \/ -’ +(1-3+(3-2)
_ JiTavi= 8

(B)

Let P(1, -2, 3) and R(2, -3, 5) be the given
points.

PR =2-17+(-3+2)+(5-3) =+/6

Length of the side = %
...[* diagonal = V2 (side)]
-
(B)

According to the given condition,
[\I(xz +yz)}2 w{\/(yz -t—zz)}2 -t{\/(zz +xz)}2 =36

=>x+)y +7 =18
Distance of the point P(x, y, z) from the origin is

Xy 4z’ =18 =32

10.

11.

12.

13.

14.

(B)
Let A=(1,1,1),B=(-2,4,1),C=(-1,5,5)
and D =(2,2,5).

AB=9+9+0=32,
BC=1+1+16=32,

CD=9+9+0= 32 and

AD = \1+1+16 = 342

It is a square.

(B)

Here, AB=BC=CD=DA=7

Also, AB- B_)C #0

ABCD is not a square.

But, AC-BD =0

ABCD is a thombus.

(B)
LetA=(0,1,2),B=(2,-1,3)andC=(1,-3, 1)
AB=+4+4+1=49,BC=+/1+4+4 =9 and
AC = JV1+16+1=+18

AC* = AB’ + BC?

AABC is a right angled isosceles triangle.
D)

Let A=(0,7,10),B=(-1,6,6) and C=(-4,9,6)
AB=+1+1+16 =18 =32,
BC=/9+9+0=+18=3V2,
AC=16+4+16=/36=6

AC’* = AB® + BC’

AABC is a right angled isosceles triangle.
(B)

Let P(x, y, z) be the required point.
OP=AP=BP=CP
Consider, OP = AP

= OP’ = AP’

>4yt =(x-a)+)y +z
= Dax+a’=0

2

a
=Sx==

2
Similarly, OP = BP and OP = CP

:>y=gandz=

(143

<
2

| o
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Answers & Solutions

16.

17.

18.

19.

20.

21.

22.

©
z-coordinate of every point on XY-plane is zero.

The perpendicular distance of P(x, y, z) form
XY -plane is zero.

z=0
(B)
_mneny 30 +E)0 _
m+n 3-5
_my,+ny,  3(=5+(=5)2) _25
 m+n 3-5 _7
;= 02, +nz, _ 3(6)+(-5)(3) _ _i
m+n 3-5 2

(B)

By external division formula, we get

p= (1(—1)—2(1) 1(0)-2(2) 1(1)—2(—1)j

b}

-2 7 1-2 1-2
=(3,4,-3)
D)

By internal division formula, we get

P:[x®+qm3oy4@n3m+qgj
344 344 7 3+4

(20515
7°7°7

(B)

The line segment joining (x;, y;, 2z;) and
(x2, ¥2, zp) is divided by XY-plane in the
ratio —z; : z,

Required ratio is 5 : 2.

©
XOZ plane divides the join of (2, 3, 1) and
(6,7, 1) in the ratio —y; : y, =-3 : 7

(A)

z-coordinate of every point on XY -plane is zero.

Now, z= 2404
m+n
0= m(=5)+n(3)
m+n
m 3
:> —_ =
n 5

The line divides the XY-plane in the ratio 3 : 5
internally.

(D)

Since, XOZ plane i.e., y = 0 divides the join of
(1,-1,5)and (2, 3, 4) in the ratio A : 1.

0= 31 1

=>A=—
A+l 3

24,

25.

26.

27.

28.

A

Let point C divides the line AB in the ratio A : 1
3L+9

5=
A+l

= 5A+5=31+9

=>A=2

Required ratio is 2 : 1.

(B)
The coordinates of P are (% Q %) .
Suppose, P divides QR in the ratio A : 1.
13 _3+2

5 A+1

:>k=3
2

Required ratio is 3 : 2.

(B)

Suppose P divides QR in the ratio A : 1.

Then,P:(SMZ,2“2,_2“1).
A+l A+l A+l

But, x-coordinate of P is 4.

57»+2:4:>7M:2
A+1

—20+1 —4+1
A+1 2+1

z-coordinate of P = -1

D)
Given, 2AC =3AB
= 2AC=3(AC-BC)
= AC=3BC
AC_3
BC 1
= C divides AB externally in the ratio 3 : 1.

A2,-1,4) B(0, 2,-3) C
C= (3(0)—1(2) 3(2)-1(=1) 3(—3)—1(4)j
3-1 7 3-1 7 3-1
=C= (—1,1,_—13]
22
©
According to the given condition,
Ozﬂja:—z’():“-bizb:—g
and 0=>57C o
(A)
Centroid= (&,&,&J: (1,2,-1)
4744
(3320 358 ) (1,2,
4 4 4

=a=1,b=5c¢=-9

OP = Va’ +b* +¢? =4/107

641
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Answers & Solutions

Angles between line and diagonals are

[+m+n [+m-n

\/5 ,cosP = \/5 s

cosa =

—[+m+n 8:Z—m+n

cosy = ,COS
LN NG

= cos® o + cos® B + cos®y + cos® &

:%[(l+m+n)2 +(l+rn—n)2

+(—l+m+n)2+(l—m+n)2J

[SSRINN

245

Numerical Value Type Questions

©))
For the points where the line intersect the curve,

we have z=0

x=2 _ y+l 0-1

= =2 =0T o
3 2 -1
<:>x_2=1 andy—+1=1
3 2
Sx=5 and y=1

—A=5(1)=5
@
X—A=2y—-1=-2z
» 1
XA _ 7 3 _ .2
~ T
2 2

Distance (d) =

Ja+1)7 +(-1-2) +(2-1)

3

W

jﬂzg
22 V14
= 10A+3]=7

= 10A+3=7o0r 10L+3=-7

=>Ai=-1 ...[A is an integer]
= Al=1

(384)

We know that,

the shortest distance between the lines

XA VTN _Z7Z 40d

ll m] nl
A L m, n,
\/(m]nz —m,n, )2 +(In, —Ln, )2 +(lm, —L,m, )2
146 Vo -3V6
2 3 4
3 4 5
Jidrl

= (2+6)(~1) -6 (-2)-3J6(~1) = +6/6
= -6 +2J6+3V6 =166

= —A=16/6 —46
= L=1616+4/6
k:6«/g+4\/g or

7\.210\/8 or

A =—-6:/6 + 46
A= -2J6

The square of sum of all possible values of A

= (10\6—%/3)2

= (8v6)

=384

651
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