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11. 3D-Geometry

(Previou years Questions 2017 -2025 Solutions)

2022 March :
1.

The length of the perpendicular drawn from the point (4, —7, 3) on the
y-axis is

(A) 3 units

(B) 4 units

(C) 5 units

(D) 7 units
2.

The two lines x =ay+ b,z=cy+d;and x=a'y+ b, z=c'y + d" are
perpendicular to each other, if

(a) §+§=1 (b) §+§=—1 (¢) aa’ +tce'=1 (d) aa' +cc'=-1
3.
-2 y-3 4-— x—=1 y-—-4 -5
The lines = 1 =1 1 ="k Z and ™ Kk =2 9 = 2_23 are mutually

perpendicular if the value of k is

2 2
(@) -5 b) 5 © —2 @ 2
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2023 March:
1.
Direction cosines of the line i1 = 1-3 = 2a—1 are :
2 3 132
_ 2 3 6 2 3 12
(a) -, =, = (b) ——,— ;
T 0 9 189 157 /157
B S B et
7 7 7 T T 9
2.

Assertion (A) : Equation of a line passing through the points (1, 2, 3) and
(_3,—1,3)is e = y+1 = Z_S.
3 0

Reason (R): Equation of a line passing through points (x1, v1, z1),
) S e N o

(X9, Y9, 29) is given by :
Rgs Vg dL e

3.
Direction cosines of a line perpendicular to both x-axis and z-axis are :
(a) 1,0,1 b)) 1,1,1
(e 0,0,1 d 0,1,0

4.

Equation of a line passing through point (1, 1, 1) and parallel to z-axis 1s

X y z x=1 y=—1 z-1
@A) 7571771 B) =" 77

x ¥y z—1 g—1 ¥—I1 z—1
© 97071 D) 57 =" =71
5.

Assertion (A) : If a line makes angles «, 3, y with positive direction of the
coordinate axes, then sin? o + sin? p + sin? y= 2.

Reason (R) : The sum of squares of the direction cosines of a line 1s 1.
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6

Equation of line passing through origin and making 30°, 60° and 90° with
x,y, z axes respectively 1s

2x _y_z 2x 2y z
(A) \/5_2_0 (B) \!g_ 1 =i
. 2x 2y z
(C) 2x = 3_1 (D) \/:_3_ 11

7

Equation of a line passing through point (1, 2, 3) and equally inclined to
the coordinate axis, is

0o <

(A)

— =

B)

o
— =

Y2
1 1

=
ok

=

y=1 21 =1 y=2 z=3
2 3 D) T =717 =1

=
ot

©)

The value of A for which the angle between the lines

— A A A A A A

r =i1i+j+k+p2i+j+2k)and

—> A A Ao

r =(A+qi +(1+ql)j +(1+q)kISEIS:

(a) =4 (b) 4

(c) 2 d -2
9

Assertion (A) : A line through the points (4, 7, 8) and (2, 3, 4) is parallel

to a line through the points (- 1,-2, 1) and (1, 2, 5).

e —> - o >

Reason (R): Lines r = a; +Aby and r = ay + uby are parallel if
—
bl . b2 = 0.
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10.

—,
The direction cosines of vector BA, where coordinates of A and B are

(1, 2,—1) and (3, 4, 0) respectively, are :

2 2 1
-2,-2,-1 b - =, ==
(a) .= 2, (b) -
2 2 1
23 29 1 d e R
(e) (d) 3’3" 3
11.
i s . x+1 y+2 z+3 .
If the point P(a, b, 0) lies on the line e = , then (a, b) is :
1 2
(a) (1,2) (b) % I
: (2' 3]
1 1
& = (d 090
(c) (2 4] ) (0,0)

12.

The equation of a line passing through point (2, — 1, 0) and parallel to the
X y—-1 2-z.,

line = = = is :
1 2 2
€l x+2=y—1=5 (b) X—2=y—1=£
1 2 2 1 2 2
2 e -
© X+2 ¥ 1= Z ) | 2=y+1= z
2 -2 1 2 -2
13.

Distance of the point (p, q, r) from y-axis is :
(a) q (b)  |q]

e  |q| + |r] (d) p? +12
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' ; 5 ; 1 1 1
If the direction cosines of a line are | —, —, — |, then:
a a a
(a) O<axl (b) a>2
(c) a>0 (d) a=++3
15.

— — — — —p

-
Assertion (A): The lines r = ay+ Ab; and r = ag+ pby are

- - =»
perpendicular, when by . by =0.

_ 5 > =3
Reason (R): The angle 6 between the lines r =a;+ib; and
- —
e = b, .b,
r =ay+pbyisgivenby cos 0 =————=—
1By 115, |

16.

If a line makes angles of 90°, 135° and 45° with the x, y and z axes
respectively, then its direction cosines are

1 1 1 1
05 __, - 50’
® %%z b =505
1 1 1 1
_303 R d O} N o T
€ g @ 055
17.

The angle between the lines 2x = 3y = —z and 6x = =y = =4z 18

(a 0° (b) 30°
(c) 45° (d) 90°
18.

Assertion (A) : Quadrilateral formed by vertices A(0, 0, 0), B(3, 4, 5).
C(8, 8, 8) and D(5, 4, 3) is a rhombus.

Reason (R): ABCD is a rhombus if AB = BC = CD = DA, AC # BD.
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18.

The vector equation of a line which passes through the point (2, — 4, 5)
Xx+3 _4-y z+8 .

and is parallel to the line - e is
- A A A A A A
(a) r =(—-21 +4j -5k)+ABi +2j +6k)
—> A A A A A A
(b) r =(2i —4j +5k)+AM3i —2j +6k)
- A A A A A A
(e) r =(21 —4j +5k)+AM31 +2j +6k)
—5 A A A A A A
d r =(=2i +4j —=5k)+ABi —=2] —6k)
19.

The vector equation of a line which passes through the point (1, — 2, 3)

A A A
and is parallel to the vector 31 —2j +4k is:

—> A A A A A A
(a) r =(-1+2) +3k)+A81 -2 +4k)
B ¢ =i# 8] —akyead o8] asky
—> A A A A A A
(c) r =(i —2j +3k)+A3i —2j +4k)
—> A A A A A A
(d) r =31 —=2j +4k)+AMi —-2j +3k)
20.
The angle between the lines a I L e 4—1_7 = ; = and
—9
X+3:y d=z+5is
-3 5 4
2 1
(@)  cos™ (_] (b)  cos™! (—]
3 NE]
T T
() = d =
2 4

21.

The direction ratios of a line whose Cartesian equations are
3x—3=2y+1=5-06z, are :

(a) 2,3,-1 (b)y 3,-2,1
¢ 2,1,-3 d 3,2,-1
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Assertion (A) :

Reason (R) :

23.
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The vector equation of a line passing through
the points (1, 2, 3) and (3, 0, 2) is

A A A . A A

r =1+2) +3k + 21 -2) - k).

Equation of a line passing through two points
>
and b is

with position vectors a

—
?:?+k(b—?).

A A A
If the position vectors of two points A and B are 1 + 2] — 3k

A

A

A
and — 1 — 2] + k respectively, then the direction cosines of the

—>

vector BA are
(aJ g,_ és
6 6
('c) i, i, -
A3 /3
24.

1 2 2

b B s im

o 3 3 3
% 1 2 2
el W = oy B
J3 3 3 3

X—5 2-y =z

The value of A for which the lines = e and
§=2y}j1=5 are at right angles, is:

(a) 2 (b) 4

(c) —4 (d) —2

25.

Assertion (A): The vector equation of a line passing

Reason (R) :

through the points A(-1, 0, 2) and B(3, 4, 6) is
= A A ALA A

r =—1+2k + M1+ j+ k).

The equation of a line passing through a point
with position vector a and parallel to a vector

P F T
b,is r = a +Ab.
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26.
If the two lines
L,:x=35, T e
3—a =2
Lg% =2, NP
= -1 2—a

are perpendicular, then the value of o is

(A) 4
3
(B) 3
(C) 4
D I
3
27.
The equation of the line in vector form passing through the point(—1,3,5) and
parallel to line *==%2,=12is

2 3
(@) = (-1+3j+5k)+2a(2i+3j+k).
(b) F=(=1+37+5k)+2r2i+3)
(¢) ©=(21+3]—2k) +a(~i+3j+5k)
(d) ¥=(2i+ 3j) +A(—1+ 3]+ 5k)
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1.

If the direction cosines of a line are V3 k, Y3k, V/3k, then the value of k

is :

A £1 (B) ++3
)

(C) =3 (D) % 3
2.

The distance of point P(a, b, ¢) from y-axis is :

(A) b (B) b2

© a%+c? (D) a2+c?
3.

Assertion (A) : A line in space cannot be drawn perpendicular to x, y and
z axes simultaneously.

Reason (R): For any line making angles, a, B, y with the positive
directions of x, y and =z axes respectively,
cos? a + cos? B + cos?y = 1.

4.

‘ " " . x-1 2z+1
Direction ratios of a vector parallel to line Wy g are :
A 2,-1,6 B) 2,1,6
@€ 2.3 D) 2,-1,3
5.

If a line makes an angle of 30° with the positive direction of x-axis, 120°
with the positive direction of y-axis, then the angle which it makes with

the positive direction of z-axis is :

(A) 90° (B) 120°
(© 60° (D) 0°
6.

The coordinates of the foot of the perpendicular drawn from the point
(0, 1, 2) on the x-axis are given by : :

(A) (1,0,0) (B) (2,0,0)
(C) (5,0,0 (D) (0,0,0)
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. y ; . x-1 2z +1
Direction ratios of a vector parallel to line g - y = = are
(A 2,-1,6 (B) 2,1,6
© 21,3 M 2,-1,3

8.

If a, B and y are the angles which a line makes with positive directions of
x, y and z axes respectively, then which of the following is not true ?

(A) cos2a+cos?P+cos?y=1

(B) sin?a+sin?p +sin2y=2

(C) cos2a+cos2f +cos2y=-1

(D) cosa+cosP+cosy=1
9.

The vector equation of a line passing through the point (1, -1, 0) and

parallel to Y-axis is :

-3 A A A A A A A
@A r=i-j+ri-73) B) r=i-]+\]
- A A A -3 A
C) r=i-j+rk D r =)
10.
; 1- -1 2x — -
The lines Ewdetwt and 2% 3= . 2 are perpendicular to
3 1 2p -1 7

each other for p equal to :

1 1
A) -—= -
(A) 3 (B) -
€ 2 (D) 3
11.
. = A A A A K .
A vector perpendicular to theline r =i + j —k +A38i — j)is:
A A A A A
(A) 51 + j +6k (B) i +3j +5k
4 oy A A
C) 21 -2) D) 9i -3)

Prepared by : BALAJI KANCHI
10|Page



, B @kanchibalaji7
/i

4 (D +91-8099454846
(&) @ikbmaths?

12.
The Cartesian equation of a line passing through the point with position
AoA > _ A A AL AL
vector @ = i — j and parallel to the line ¥ =i +k +p(2i - j), is
x—2 y+1 z x-1 y+1 z
A = = - B . = e— I —
) 1 0 1 ®) 2 -1 0
x+1 y+1 z x-1 y z-1
C —— = =
© 2 -1 0 @ 2 -1 0
13.
The angle which the line %: il = %makes with the positive direction of
Y-axis is:
5n 3n
(A) T (B) 1
bn n
25 0 =
© 7 D) 1
14.

The Cartesian equation of the line passing through the point (1, =3, 2) and
parallel to the line :

T=@+M)i+A) +@r-Dkis

x-=1_ y+3 z-2 x+1 y-3 z+2

A B

@) 2 0 -1 ) 1 1 2
1 -3 z+2 x-1 y+3 z-2

© 2 0 -1 ®) 1 1 2
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2025 March :
1.

If a line makes angles of Ef—,—;—:smd 0 with the positive directions of x, ¥

and z-axis respectively, then 0 is

(A) -“3—“on1y (B) gonly

T n
© 3 @ 3
2.

The equation of a line parallel to the vector 31 + 3 + 2k and passing
through the point (4, -3, 7) is :

(A) x=4t+3,y=-3t+1,z=Tt+2
(B) x=3t+4,y=t+3,2=2t+7
(C) x=8t+4,y=t-3,z=2t+7
D) x=8t+4,y=-t+3,2=2t+7

3

The line x = 1 + by, y = -5 + u, z = —6 —3u passes through which of the
following point ?

A) (1,-5,6) B) @G,5,6)

(©) (1,-5,-6) D) (-1,-5,6)

4,

If P is a point on the line segment joining (3, 6, —1) and (6, 2, — 2) and
y-coordinate of P is 4, then its z-coordinate is :

3
i B 0

© 1 (D)
5.

The coordinates of the foot of the perpendicular drawn from the point
A(-2, 3, 5) on the y-axis is :

@A (0,0,5) (B) (0,3,0)
© (20,5) D) (-2,0,0)

B | o
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6.
If the direction cosines of a line are A, A, A, then A is equal to :
1 _
A -—== B) 1
J3
|

1
C — D) +—
- 5

I.Direction cosines/ratios of line :

1.a

If a line makes angles 90°, 135°, 45° with the x, y and z axes respectively, find its
direction cosines.

Sol. Let «=90°
p=135°
v = 45°
| =cosu=c0s90° =0

1
m = cosf = cos135° = -ﬁ
1
n = cosy = cos45° =$

1 4
! 2 5 . 0,_ =
Direction cosines of the line are .-—2 ,«—2
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2.2022
If a line makes 60° and 45° angles with the positive directions of
x-axis and z-axis respectively, then find the angle that it makes
with the positive direction of y-axis. Hence, write the direction
cosines of the line.

Sol.

Z=cos60°=l, n=00545°=L
2 V2

] 2 )
Now, I“+m~+n~ =1

1
= —+m’+—=1
+ 2

prepared by : BALAJI KANCHI |

z
=m =——m=*

b | —

4
0=060°
; _ : 1 1 1
Required direction cosines are (—, —, ——=
272" 42
3.2 2023

If a line makes angles o, f and y with x-axis, y-axis and z-axis

respectively, then prove that sin? o + sin? p + sin?y = 2.
Sol.

d.c.arecos &, cos [, cos ¥

cos” o +cos” B+cos’ y =1

= (1-sin® a)+(1-sin* f)+(1-sin* y) =1

= sin” a+sin’ f+sin’ y =2

Prepared by : BALAJI KANCHI
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3.b 2022

If a line makes an angle o, B, y with the coordinate axes, then find the value of
cos20.+cos2B+cos2y .

Sol.
2 2 2
/| =coso, m=cosP, n=cosy=cos“a+cos“B+cos“y=1

cos 2 +cos 2B+ cos 2y

=20032a—1+2cosz[3—l+20052y—1

= 2((:052 o + c0s” B+ cos’ ¥)—3

=2-3
=—1 | prepared by : BALAJI KANCHI |
4,
If a line has the direction ratios — 18, 12, —4, then what are its direction
cosines ?
Sol.

JEI8P (127 + (-4 =22

e S812 4 96 2
e R Al Tl e

5.a

Find the direction cosines of the line whose Cartesian equations are
6x—3 =18y + 7 =3 —10z.
Sol.

Equations of given line can be written as

Prepared by : BALAJI KANCHI
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5.b

The equations of a line are 5x — 3 = 15y + 7 = 3 — 10z. Write the
direction cosines of the line and find the coordinates of a point
through which it passes.

Sol.

The equation of the given line is

X-3/5 _y+7/15 _z-3/10

1/5 1/15 -1/10

[ts direction ratios are.

1 1 1
<E' — —E>OI" (6,2,— 3)

15

Direction cosines are (+

RN =

7 __
,i;,+

1w

)

The point through which it passes is G %, %)

[prepared by: BALAJI KANCHI |

5.c

Find the direction cosines of a line whose cartesian equation is
givenas 3x+1=6y—-2=1-z.

Sol.
Given equation is 3x+1=06y-2=1-z
1 |
X +: _V‘; ]
= - o -
"L L A
3 6

= DRs are <% é —1> or<2. 1 —6>
s

= DCs are - l - S
Jar a1t Ja
2 1 6
of — e .
V41 41 41
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5.d
The Cartesian equation of a line AB is :

2x—-1 y+2 2z-3
12 2 3
Find the direction cosines of a line parallel to line AB,

Sol.
Equation of line

|
=2 y42 23

12~ 2 3
2
Direction ratios of line are 6, 2, 3
L i . 6 2 3
Direction cosines of line are =35 [preparedby: BALAJI KANCHI |
6.
. . x—2 _ 2y-5
If the equations of a line are g = g 1 Z=- 1, then find
the direction ratios of the line and also a point on the line.
Sol.
5
x_—?.:Zy—S,Z = x-2 :}’32 =z+1
2 -3 2 5. 0

2

Direction Ratios (2, -2, 0) or (4,—3,0)

A Point on the line = (2, %, —1) or any other point on the given line

7. 2023
If the equation of a line is x = ay + b, z = ¢y + d, then find the direction

ratios of the line and a point on the line.
Sol.

. -b vy -d

The equation of the line can be written as: il % -
a c

.. the direction ratios are a, 1, ¢

A point on the line is (b,O, d)

Prepared by : BALAJI KANCHI
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8.

Find the direction cosines of the line joining the points
P4, 3, —5) and Q(-2,1,-8).
Sol.

2

~1] W
L

~ | >
S

DRs are (6, 2, 3) .. DC’s are (

a.Perpendicular distance of point from the x,y,z axis :
l.a

What is the distance of the point (p, g, r) from the x-axis?

Ans.
Distance from X -axis = \/q? + 2
1.b

Find the distance of the point (a, b, ¢) from the x-axis.

Ans: Jp? L2

2.a

Find the length of the perpendicular drawn from the point P(3, — 4, 5) on
the z-axis.

Sol.
Required length = /32 4 (_4)? =5
2.b
Write the distance of the point (3, — 5, 12) from x-axis.
Ans.

JesP+R® =18

Prepared by : BALAJI KANCHI
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b.Write vector form :

1.

The Cartesian equation of a line is X;5 = 2y7+4 = 652. Write its

vector equation.

- f=5§—2]+6k+?-u[3i+%j—21}]

2.
Find the vector equation of the line which passes through the point (3, 4, 5) and is

AN A
parallel to the vector 21 + 2 — 3k.

Ans.
The equation of line passing through 'A(E) and parallel to the vector b is

.f —a+)ib Where e R
Here a=3i+4]+5k

and b =2i+2j-3k

So equation of line will be

¥ =(31 + 4] +5k) + (2 +2] - 3k)

3.2024
Find the vector equation of the line passing through the point (2, 3, =5)

and making equal angles with the co-ordinate axes.
Sol.

cosa=cosB=cosy=I=>L+ +=1=3"=1, _-,[=%/?_,

Direction cosines of the line are L,L,L —> the direction ratios are 1,1,1
NVERRVEIRVE]

.. Vector equation of the line is: 1 = 2i+ 33 -5k + ?L(; + ] s ﬁ)

Prepared by : BALAJI KANCHI
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c.Write cartesian form :
1.

A A A
A line passes through the point with position vector 21 — j + 4k and is

A A M
in the direction of the vector i + j —2k. Find the equation of the line in

cartesian form.
Sol.

Equation of the line is:

'x—2_y+l_z—4
I 1 —2

2.2024
Find the Cartesian equation of the line passing through the origin, perpendicular
to y-axis and making equal acute angles with x and z axes.

Sol.
Let the line makes angle & with the x and z axes respectively.

2 7 1
.. cos’ o+ cos’ %+cns' o=1=>cosa=t—

2

S S z E
1

/E/I

d.Finding the unknown coordinates of a point if one of the
coordinate is given :
l.a

The x-coordinate of a point on the line joining the points P(2, 2, 1) and
Q(5, 1, — 2) is 4. Find its z-coordinate.
Sol.

2 e
0 1

[ prapared by: BALAJI KANCHI |

. - o AT
Equation of line PQ is = =

Any point on the line is A + 2, —A + 2, =31 + 1)

, o
B +2=4=%=3 - zcoord. = —3(:]+1 =-L
o

OR

Prepared by : BALAJI KANCHI
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P R Q Let R(4, y, z) lying on PQ divides PQ in the ratio k : 1
2:2. 1) (4.v,2) (5,1,-2)
s S5k+2 _—
=X T =% Z
_29H) 3
2+1 3 '
1.b 2022

Write the cartesian equation of the line PQ passing through points

P2, 2,1) and Q(5, 1, — 2). Hence, find the y-coordinate of the point on the

line PQ whose z-coordinate is — 2.
Sol.

Required equation of line 1s given by
x—2 y~=2 =z-—1
3 -1 -3

: i -3
putting z = -2, we get . =—=1

1.c 2022

Find the coordinates of the point where the line through (5, 1, 6) and
(3, 4, 1) crosses the zx-plane.
Sol.

Equations of line

Y8 =1 r—06

=2 3 =3
Any point on the line
(—244 531+ 1 —-544+6)
The point lies on ZX- plane i.e., y = 0
~3A+1=0
|

3
. Point 1s (13—7 02—;)

Prepared by : BALAJI KANCHI
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1.d 2022
Find the coordinates of the point where the line through the points
(—1,1,—8) and (5, — 2, 10) crosses the ZX-plane.

Sol.
Equation of line through (-1, 1, —8) and (5, -2, 10)

H' ¥+l y—1  #+8
51 -2-1 10-(8)

v x+l:y—l:z+8:l
6 -3 18

Any point on this line is (6A — 1, =3A + 1, 18A — 8)

Line crosses ZX-plane i.e. y =0

1
= -3A+1=0= A= 3
Required point is (1, 0, —-2) prepared by : BALAJI KANCHI |
2.
2 -
Find the co-ordinates of the point, where the line XI =Y g . = Z z_; 1

cuts the yz-plane.

Sol.
Any point on i = y=3 - =k A1
| 3 5
is (A\=2,31+5,5A—1)
Line (1) cuts yz plane at A — 2 =01ie., A =2

hence required point is (0, 11, 9)

Prepared by : BALAJI KANCHI
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3.

_ _ _ ) x—-1 y+4 z+4
Find the coordinates of the pomt where the line = =

3 7 2

cuts the line xy-plane.

x—-1 y+4

Ans: Putting z= 0 in given equation gives 3 -7 o 2

Coordinates of required pomt are (7, 10, 0)

ll.LAngle based :
a. Angle between the two lines :
1.

Find the angle between the lines
2x =3y =—z and 6x = —y =—4z.

Ans.
The given lines are

/2 13 - and 16 -1 -ifh
Z e o5 zZ
Or ==2=—and==-2-=—=
2 =6 S S

Let 6 be the angle between the two lines, then.

(3%2) + (2%~ 12) + (- 6) (- 3)

cos 0 = -
VO +4+36V4e+144+9
_|6—24+18
7 % 157
=0

propared by : BALAJI KANCHI |

= 0=90°

Prepared by : BALAJI KANCHI
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2.a
Find the angle between the pair of lines given by
X-3 _y+2

z+4 x-5 _y+2 1z
1 -2 2 7 -3 2 6

Sol.
D-ratios of the two lines are 1, -2, 2 and -3, 2, 6

c059=ﬂ= 2 = 0=cos™ [%)

3.7 21
2.b
Find the angle between the lines

Sol.

The direction ratios of the two lines are: 7,—5,1and 1,2, 3 respectively.
. The angle between the two lines is given by:

" msl{ 7(1)-5(2)+1(3) }

V49+25+1V1+4+9

= Q=68 0=2
2

2.c 2025
Find the angle at which the given lines are inclined to each other :
x-5 _y+3 _ z-1
2 1 -3

ll:

z.E_y—l zZ+5
“ 8 2 =

Sol.

Let© be the angle between given lines
(2 %3)+ (1 ¥2) + (=3 x~-1)

V1412

sens b=

- i |
= c0sO =—
14

ALt
= 0 =cos 1(—)
14

Prepared by : BALAJI KANCHI
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==

[
3.a2023
Find the angle between the following two lines :

—y A A A A

M VAN
r =2i —5j +k +1(31 +2] +6k);

— A A A A A
r =71 —6k +p(1 +2j +2k)

Ans.

Let O be the angle between the given lines. Then

(Bi + 2j + 6k). (i + 2j + 2k)| _ 19
Vo+a+36vita+a | 21

:>9=cos_1 {E]
21

s

cos B =

l preparedby : BALAJI KANCHI

3.b 2023

Find the angle between the pair of lines given by
Y R S T

r =1+2) -2k +M1-2) —2k) and

= A A A A A A

r =31 -5 +k +u3i +2j =6k).
Sol.

(F-2j-2k).(3 +2]-6k)

-2 -2k 3 +27 -6k
(DB)+(=2)(2)+(-2)(-6) M
JAY +(22) +(=2) J(3Y +(2) +(-6) 2!

=, =cos‘1(l—]]J

cosf =

Prepared by : BALAJI KANCHI
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3.c 2025
Find the angle between the lines

- A A A
r=3+20)1 —-(2-21)) +(6+20)k and
3 A A

r=(2j — 5k}+p(61 +33+9k)

Sol.

Given linesare: 7 =(3f-2j+6£)+,1(2f+2_;+212)

andf-':(2j—5k’“]+y(6f+3j+2f€)

Let @ be the angle between these two lines.
2(6)+2(3)+2(2) 22

JA+4+436+9+4 23x7

:>0036’=%\/§ = @=cos [%«ﬁ)

Costv =

4,

If the angle between the lines s = and = =2
o -5 B 1 O

find the relation between o and .
Sol.

T la.1+0+p] 1 la + |
COS— = —
4 Ja?+p2+25V2 Vz JaZ+BE+2542

Squaring both sides, we get

a2+B2+2aB=a2+B2+25
=afl =—

I preparedby : BALAJI KANCHI

Prepared by : BALAJI KANCHI
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b.Two lines are perpendicular :
1.2 2023

x-1 y-4 z-3

and

Find the wvalue of p, so that lines
-2 3p

X—2:y—5:1—z

4p 2 7
Sol.

are perpendicular to each other.

d.r’sof linesare<-2,3p,4>and<4p,2,-7 >

As lines are perpendicular

_8p+6p-28=0
=p=-14 [proparedby: BALAJI KANCHI
1.b
- i ) —
If the lines = 1 = - = = and
-3 4k -2
x-1 3y-1 z-6

are perpendicular to each other,

3k 6 = -5
find the value of k.

Sol.
The equation of the lines in standard form are.

-1 _§-1 =Z_33nd x—1=y—}é=z—6
-3 2k 2 3k 2 -5

Lines are perpendicular .. -9k +4k-10=0=>k =-2

Prepared by : BALAJI KANCHI
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2.2 2025
Find the value of A if the following lines are perpendicular to each other :

o 1-x  3y-2 z-3

ks =
S 2\ 3
. X1 _1-y _ 22-5
= WAe Jd B
Sol.
I x=1 ¥=3 z-3
1 Bl "l
3 2 3
5
x-1 y-1 Z-3
) ===
3 -1 s
5 2 3
lines are perpendicular = 3(3%) +SA(-1) +3.5=0
=2l
5

2.b
Find the value of p for which the following lines are perpendicular :
l-x 2y~14 2z-3 1l-x y—-d b~z
38 2» 2 33 1 5

-3 p 58y 1 -3

X—1 ¥=T7 Z-3 %=1 _ y-=5 %6

=P +p-10=0=p=1

Prepared by : BALAJI KANCHI
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3.a
Find the value of k so that the lines x =—y =kz and
x—2=2y+ 1=-1z+ 1 are perpendicular to each other.
|

; E ¥ B
Ans: The lines, —=-—=— and = £
14 4 T T
k 2
: T
are perpendicular .. 1—5 = 0=>k=2
S

3.b 2023
Check whether the lines given by equations x =2A + 2, y=7A + 1,

z=—3A—-3andx=—u—2, y=2u+ 8, z=4u + 5 are perpendicular

to each other or not.

Sol.
D.rs. oflinesare <2,7,—3>and<-1,2,4>
Now2.—-1+72+-34=0
. given lines are perpendicular

prepared by : BALAJI KANCHI

4.
Find the value of k so that the lines joining the points (1, — 1, 2) and (3, 4, k) is

perpendicular to the line joining the points (0, 3, 2) and (3, 5, 6).

Sol.

The direction ratios of the two lines are: 2,5,k —2 and 3,2,4 respectively.
The lines are perpendicular.-., 2(3) + 5(2) + 4(k — 2) =0=>k=-2

Prepared by : BALAJI KANCHI
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l1l.Shortest Distance:

a.Shortest distance between skew lines :
1.
Find the shortest distance between the lines

T =0eD 4048 ] —0—3) &, a1nd

— A A A
r =@-wi+2u+2) ) +u+6) k.
Ans.

Lines are F=f+4}+3i€+?v(f+j—:(:) and F=3f+2}+6§+p(—;+2j+£)

Gy—dy=2i-27+3k

a )

I 7k
bxby=|1 1 —1|=3+0j+3k
4 3

(53 —51)'(1;1 ng)

649 15 5

SD = T = = = repared by : BALAJI KANCHI
| By xb | JIB 32 y7 e
2.2 2022
Find the shortest distance between the following lines :

A A

o L : A T, R — A A O
r =31 +5)j+7k+i(i —2j+k)and r =1 —j) —-k)+w71 -6j + k).

s = & 7 & .
(d,—d) =—-4i—6j—8k,byxb,=|1 —2 1|=4i+6j+8k
7 —6 1

(G, —dy) - (by X by) = —16 — 36 — 64 = —116
iBs % By| =+/T6 + 36 F 64 =116

_|-116]
SD. =— =+/116 prepared by : BALAJI KANCHI
V116 | |

Prepared by : BALAJI KANCHI
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2.b

Find the shortest distance between the lines whose

vector equations are :
A

- 7 A A A A A
r =1+2)] —4k +A(21 +3) +6k) and
I A A A A
r =31 -3) -5k +w—21 +3j +8k)
Sol.
G, =i+2j-4k, d,=3-3]-5k
b =2i+3j+6k, b, =—2i +3]+8k
here,d, —a, =2i -5 —k

-

i
b xb,=[2 3
-2 3

b, x b,| =964
(a, —d,).(b,xb,)

=61 —287+12k

oC Cv

S i §

|blxbz‘
_‘(2)(6)+(—5)(—28}+(—1](12) 140 70
| J964 ~ Jo6a  J2a1

Prepared by : BALAJI KANCHI
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2.C
Find the shortest distance between the lines
— A

_ A A A A -2 A A A A A A
r =@i—-j)+A( +2j -8k)and r = (i —j +2k)+u(2i +4j —5k).
Sol.

Here G, =4i — j,d, =i — j+2k,d, —d, =—3i + 2k

[ ] k
bxb,=[1 2 -3|=2i-]
2 4 -5

(dy — ;) (by X )|

Shortest distance =

b, % b, |
_ ~B| 6 - 6\/5
"5 Vs 5
2.d 2022
Find the distance between the following parallel lines :
— A A A A A A
r =21 +j-k)+A(1 +j —k)
—>

A A A N A A
r =(1 —=2)j+k)+u(i +j—-k)
Sol.

= ~

d, —d,=—i-3]+2k, b=i+j—k

i j k
(d,—d)xb=|-1 =3 2 |=i+j+2k
| 1 -1
| i, —d,;)xbl
Required distance = (@ Igll)

Vi+l+d 6_\5
Y TETE A prepared by : BALAJI KANCHI |

Prepared by : BALAJI KANCHI
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2.c 2025
Find the shortest distance between the lines :

-5 oh A A T P
r =21 —j +3k)+A(i -2j +3k)
e T 2 " % 4

r =(1 +4k)+u@Bi -6j +9k).

Sol.
The two given lines are parallel with,

d,=2i-j+3k, a,=i+4k

Then 2,—2, = —E+j+12 and the parallel vector is b=i- 2} +3k

i ] &
bx(d,-d,)=|1 -2 3|=-5i-4j-k
1 1 1

|B><(Eiz—§l)‘ 42
I

Shortest Distance =

Prepared by : BALAJI KANCHI
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2.d
Find the shortest distance between the lines whose vector

equations are given below :

— AN A A PR A AN
r=(1+2j+3k)+i(1—-3j+2k)and
o A A A N Ay A

r =(41+5) +6k)+ pn (21 + 35 +k).

Sol.
Here, a8, —8; = 3i +3j+3k

i ]k
b xb,=[1 -3 2|=-9i+3j+9
2 3 1

Ib;xby | = B1+9+81=+/171

@ =) (b xby)
SD-= "% xb, |

units

3(-9)+3(3)+3(9) 3

V171 J19

Prepared by : BALAJI KANCHI
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3.a 2022
: . . -1 -2
Find the distance between the lines x=2 = and
y+2 z-1 2 3
X+1= = .
2 3
Sol.
- R - - E] X —
For fines T2 ~1_2 - and 'H_l:‘]';_“:“%l

Leta, =j+2kb=1+2j+3k
& =—t—2f s kb=1+2)+3k
Clearly lines are parallel

Hence, Shortest distance or distance 1s given by

|@; - @) x b

6]
a-a =-1-3]-k
L, |3 i &
(@-a)xb=|-1 -3 -1
1 2 3 [ prepared by : BALAJI KANCHI |
=—7i+2]+k

J49+4+1 27 ” 3421
JI+4+9 7 7

Required distance =

Prepared by : BALAJI KANCHI
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3.b 2023

Find the shortest distance between the pair of lines
x=-1 y+1 e x+1 y-2

a G =R
2 3 5 i
Sol.
Given linesarex_l = ytl = =0 and il = = z—2
2 3 | 5 1 0

In vector form, lines are

7 =(f—_}’)+;b(2£+3_}+1§)=d1 +Ab, and
F=(—+2]+2k)+ u(57 + j)=d, + 25,

now, d, —d,=—2i +3j+2k

&x&:

2
1|=—7+5;-13k
0

L7, T A B
=4 dd .3

By xb,| =195

(d,—a).(B xb,)
EX&

S.D.=

2+15—26| 9

V195

/195 prepared by : BALAJI KANCHI |

Prepared by : BALAJI KANCHI
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4.a 2025
Find the shortest distance between the lines :
x+1 _ y-1 _ z-9 and
2 1 -3
x-3 y+16 z-9
2 =4 5

Sol.
The vector equations of the lines are

=—{+f+9% + 221 +f—-3k)

it

31 — 15 + 9k + p(2t — 7j + 5k)

=
Il

a, = —1+j+9, a; =31 —15j+ 9%

b, =2i+j—3k,b, =20 —7j + 5k
@ —a; =41 — 16}
oo JE F % _
b,xb,=|2 1 _3|=-16i—16]— 16k
2 =7 b

= le_a)Lan}| =4 E = prepared by :
8§D = o] === 4+/3 BALAJI KANCHI |
5.2 2024

Write the vector equations of the following lines and
hence find the shortest distance between them :
x+1 _y+1 _z+1 and x—3:y—5:z—7
2 -6 1 1 -2 I

Sol.
Vector equations are

r=(-1-j—k)+A(2i — 6j + k) and
r=(31+5+7k)+u(i—2]+k)
a, —a, = (4i + 6] + 8k)

-

e . B T &
{ 2 1
S = G2 by xb,)|
|b1xb2|

_|-16-6+16] _ ¢

6
Vie+i+4 V21
Prepared by : BALAJI KANCHI
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. . _ x-8 y+9 z-10
Find the shortest distance between the lines 3 = 16 = - and

x-15 y-29 z-5
3 8 -5
Sol.

¥ =(8i-9)+10k)+ 1 (31 - 16+ 7K)
¥ = (151 +29)+ 5k ) + (31 + 8 - 5k)

We have, 4, =8i—9j+10k, b, =3i—16j+7k, a,=15i+29j+5k, b, =3i+8j-5k

i ] Kk
d,-a,=7i+38j-5k, b, xb,=(3 —-16 7|=24i+36j+72k
3 8 -5
b, xb, )-(3,-4, )|
Shortest Distance=( 1 _.2) — l) =%=14
|b1><bz | 7 [prepareasy: BALAJI KANCHI |

Prepared by : BALAJI KANCHI
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b.Shortest distance between the Parallel lines :
1. 2023

Find the distance between the lines :

- A A A A A 2
r =(i +2j —4k)+A(2i +3j +6k);

— A A A A A A
r =31 +3j) —5k)+u4i1 +6j5 +12k)
Sol.
Here
A A - A A
a_:]'=|+2ﬁ —4k . b1=21+2j+6k
— A A ol A A A
a) =31 +3)] -5k, by =41 +6) +12k
— o

Here, b; and b, are parallel vectors.

@G -a,=2i+j—k b=21+3j+6k

- - i j ;E T A N
Thus, (a, —a;)xb=|2 1 —1/=91 — 147 + 4k
2 3 b6
(@z—ay)xb

Distance between the lines =

o]

V81 +196 +16
J4+9+36

29 5
= ﬁ units. proparod by : BALAJI KANCHI |
~

Prepared by : BALAJI KANCHI
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2

and [ :
Sol.

Given lines are : F=(f+2}—4I€]+2);(21"\+3j'+612)

and 7 =(7+2] -4k )+3u (20 +37 + 6k)

Clearly, the given lines are parallel.

Here, @, =i +2j—4k, d, =i +2j—4k and b=27 +3] +6k

a,—a=2i+j-k

i J
(@,-a)xb=]2 1 -1=9/-14]+4k
23 6

|(5 —-a, }><5|=~/81+196+16:ng3
Also, [b|=f4+9+36=7

i

Prepared by : BALAJI KANCHI
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3.2024
" . . x 2y-6 1-z
Find the distance between the line A ek and another
line parallel to it passing through the point (4, 0, -5).
Sol.

Equation of the given line in standard form 1s

L === =
2 2 |
Equation of the lime parallel to L., & passing through (4, 0,-5) 1s
x—4 y z+5
3 2 1

Vector Equation of Lines are L, : = (0; + 2; + l?) 1 ﬁl(2; + 2.}' 1 Z’.)
L, :r=4i+0j—5k)+ u2i+2j+k)

Now, a, —a,=( 4i +0j —5k)— (0i +3j+k) = (4i -3 — 6k)
b=2i+ 2}' +k

A
(a,—a)xb=|4 =3 —6|=9i—16j+14k
3 2 1

\ ]—) l=of44441=3 prepared by : BALAJI KANCHI |

Thus, distance between the lines 1s

SD. units

=|(“;’2 ““1)”” _ V81+256+196 /533
b 3 3

Prepared by : BALAJI KANCHI
41 |Page



B @kanchibalaji7
Y +91-8099454846

(&) @ikbmaths?

4. 2024
Find the shortest distance between the lines L,; & L, given below :
=

L, : The line passing through (2, -1, 1) and parallel to % = %

L, T=1+@u+1)j—(u+2k.

Sol.
Equation of L : ¥ = 1—]+k+?«.(1+]+311)
Equation of L, : =(1+]—2k)+p.( A)
Taking

Prepared by : BALAJI KANCHI
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5

Find the vector equation of the line passing through (2, 1, — 1) and

— A A A A A
parallel to the line r =(i + j) + A(2i— j + k). Also, find the distance

between these two lines.
Sol.

Required equation of the line is
F=2i+j—k+pnQ2i—j+k)
Let 4, =2i+j—k, d,=i+j, b=2i—j+k

bl

The required distance =

IG-K)x(2i—j+K)I

12i— j+klI
i j k
@, —a)xb=[l 0 -—ll=-i-3j-k
3 1 1

JI+9+1 11 o6

Required distance = = or
equired distance R G 6

Prepared by : BALAJI KANCHI
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IV. Intersecting/skew lines
a.Skew lines or not :

1.
x—-1 y-2 z-3

2 3 4

and

Check  whether the lines

x—4 y-1
5 2
Sol.
Let, _c},l :f+2}+3l€ ’ 212 :4?+}'

= z are skew or not.

b= 135 wdk. By =5 +05+ 5
J h ]

ay—a =3i—j-3k

|nr=nuradhy: BALAJI KANCHI

byxb, =5 +18} 11k

Here, (ay —ay)- (b xby) =—15-18+33=0

Hence given lines are not skew lines.

Prepared by : BALAJI KANCHI
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2.2025
- A, A B
Verify that lines given by r = (1 -2)i + A - 2)j + 3 - 2A)k and

? = (u + 1)? + (2u — 1)? - (2p + 1)12 are skew lines. Hence, find
shortest distance between the lines.
Sol.
Rewriting the lines, we get
F=(f—2}+3f’)+ﬂ.(—f+}'—2§) and f~‘=(?—}-£)+p(§+ 2] - 2k)

~

Let&',=f—2}+3l?,&‘z=f—j—§, Z;l=—f+}— 2k ,[}'1=f+2j_2];
Note that the dr'sof given lines are not proportional so, they are not parallel lines.

The lines will be skew if they do not intersect each other also.

A A ~

S
Hered, —d,=j — 4k, b, xb,=|-1 1 -2|=2i —4j-3k
¥ 2 -2

Consider(ffz —E)"l).(l_:;1 X 52)
=(7 - 4k)(2i - 4j-3k)=8=0

Hence lines will not intersect. So the lines are skew.

|(.ai2 ~a,).(b, x5,)
x5,
8 8

= prepared by : BALAJI KANCHI

" J4+16+9 29

Shortest Distance=

Prepared by : BALAJI KANCHI
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b.Intersecting or not/ intersecting point :

1. 2025

Prove that the line through A(0O, -1, —1) and B(4, 5, 1) intersects the line through
C(3,9,4) and D(-4, 4, 4).

Sol.
Drs of line passing through points A and B are < 4,6,2>

Drs of line passing through C and D are <-7, -5, 0>

X27X Yo2=V1 2277411 |3—-0 9-—-(-1) 4-(-1)
Consider | a1 by G |=| 4 6 2
d by C2 —7 —5 0
= 3(+10) -10(+14) +5(22)
=0
Hence lines intersect each other [prepareaby : BALAJI KANCHI |

2.a
Find the shortest distance between the following lines and hence write
whether the lines are intersecting or not.

x-=1 y+1 x+1 y-2

2 8  * B g @ o=

Ans. Letd =1-j;d,=—1+2j+2k }

b, =2i+3j+k ;: b,=5i+]
then, 3, -4, = —2i+3j+2k . b, x b, =—1+35j 13k

(52_51)'(51"53) 9

. S — 3 = #0
. Shortest distance ‘blxbg J195

. lines are not intersecting

[ prepared by : BALAJI KANCHI |
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2.b

Show that the following lines do not intersect each other :
x—1 y+1 z—1 x+2 y—=1 z+l

3 2 5 4 3 -2
Sol.
Y B
5 4 5
Shortest Distance = — 43 -2
J(2 Xx=2=5%3)24(3 x=2—4x5)2+(3 X3-2 X 4)?
_ =3(=19)-2(-26)—2(1)
- V361+676+1
57+52-2
~ Jio3s
107
~ Y1038 S0
So, the line will not intersect each other. preparedby: BALAII KANCHI
2.c
: —> A A A A A A
Show that the lines r =1 +2j) +k +A(1i — ) + k) and
3 & 4 & oA & .
r =i+ J +k +ui—-j +2k)donot intersect.
Sol.
5 3 k
(3,-4,)=—jand b,xb,=1 -1 1|=-i-]
1 -1 2

(52 —-a, -(Bl xh, ) = 1% 0= Lines are not intersecting
2.d 2025
.. . - AA A s B
Determine if the lines r =(i + j — k)+A(3i — j)and
A A

T = (4? -k)+ p(2? + 3 k) intersect with each other.
Sol.

b,=31 -],b, =21 +3k, a5 =4i

=% - A

(ag — a@q)=31 - j

b, X b, =-31 -9 +2k

(ar — @).(by X by )=(3i - j).(-31 -9 ] +2k)= 0, hence lines
intersect

M .f'\ ,—:\ Al
—~ k8 =9 ¥+ —k

Prepared by : BALAJI KANCHI
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3.a
—x Ty-14 z-3 7

Find the value of A, so that the lines 3 = = and —
: A 2 3

are at right angles. Also, find whether the lines are intersecting or not.
Ans.

x—l= y—2_z—33nd %x—1 _y—5=z—6

NI C RS

As lines are perpendicular,

Given lines are:

(—3)[_i—kjﬁ-[%](l)-kz(—ﬁ):o:ﬂ.:?

So. lines are

'x—l_y—2_x—? x=1 y-5 z-6
-3 ] 2 -3 ] =

Xo=X; Ya=y Zy-zf [0 3 3
Consider A= a, b, ¢, |=I-3
aj b') C: _3

as A # (0 = lines are not intersecting.

Prepared by : BALAJI KANCHI
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3.b

If the lines x—1=yf2=z—3 and le=y—1=z—6
-3 2 2 3 2 -5

are

perpendicular, find the value of A. Hence find whether the lines are
intersecting or not.

Ans.
Lines are perpendicular

30GBA) +2AM2) +2(-5) =0=>Ar=-2

Xo—X; Y2-V; Z:-%f |1-1 1-2 6-3
a, b, ¢ |=| 3 2(-2) 2 |=-63%0
as b, Cy 3(=2) 2 -3

Lines are not intersecting

3.c

Find the value of ). for which the following lines are perpendicular to each
other :

1
x-5 2-y 1l-z x YT3 z-1

5L +2 5 -1 1 25 3

Hence, find whether the lines intersect or not.
Sol.

Writing the equations of given lines in standard form, as

-3 ¥4 &1 %
g

5A+2 -5 1

2A 3
lines are perpendicular to each other,

= (SA+2)-1+(-5)(2M)+1(3)=0

—SA+5=0 = A =1

Prepared by : BALAJI KANCHI
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- lines are x—5: y—2_z—l:£
i =5 1 ]

» 34 ’ A ~
51+—JJ-(—171—20]+19R)
Shortest distance between these lines = M L £ — = S—
|b, xb, | b, xb, |

135
Ib,xb, | [prepareay: BALAJI KANCHI

.. lines are not intersecting.
4.a

Show that the lines
x—2=y—2=z—3 andx—2=y—3=z—4
1 3 1 1 4 2

Also, find the coordinates of the point of intersection.

intersect.

x-2 vy=-2 z-3 . (sav)
) g == = A (Sa
e A 3 1 .
x—-2 y-3 z-4
i s = =1 (sa
and — : 5 u (say)

Arbitrary points on the lines are
(A+2,30+2, A+3)and (u+2,4u + 3, 2u + 4)
= A+2=p+2 andA+3=2p+4
= A=, solvingwegetA =-1, p=-1
. =—1, p = —1 satistying y-coordinates 31 +2 = 4u + 3

Pomt of mtersection 1s (1, —1, 2)
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4.b 2023
Show  that the  lines X; Sl j_ 3 2 ; : and
5

-4 _ ¥4 _ B¢ intersect. Also find their point of

1 3
intersection.
Sol.
linel :x+l g =1 ...
3 5 2
: x—-2 y—-4 =z-6
line2: —&- = =517
¢ 1 3 5 i .(2)

Generalpointson (1)and (2 )are
(34—-1,54-3,74~-5)and(u+2,3u+4,5u+6)

for the lines to intersect,

30-1=pu+2 ey
5A-3=3u+4 (4)
TA-5=5u+6  ..(5)

solving (3)and(4)gives Az%and = &

clearly these values of Zand g satisties(5)

=> given lines intersect.

; i i g d 1 3
Point of intersection 13(; : —E,— 5 [ prepareany: BALAJI KANCHI
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4.c 2025
= r o G g
Show that the lines ~ - Y G P 3 and = = ==
2 3 4 5 2 1
intersect. Also, find their point of intersection.
Sol.

Let the given lines be

X— = z—3 ¥ p—~1 =z
_1:\ el =/1a11dL:T—4=::—
2 3 4 - 2 1

Any pointontheline /1is(24A+1,34+2,41+3)

=

Anypointontheline is(5u+4.2u+1, u)

For the given lines tointersect , there must be a common point.

C2A+1=5u+4=21-5u=3 (1)
34+2=2p+1334—2u=—1 ..[#)
4. +3=u=41— u=-3 (i)

Solving (7)and (ii)gives, A = =—1
Wenotice that 4 = 1 =—1alsosatisfies equation (r’ﬁ)
.. The given lines itersect.

Point of intersectionis(2(—1)+1,3(=1)+2,4(=1)+3)ie.(-1-1-1)

Prepared by : BALAJI KANCHI
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5. 2023

Find the equations of the diagonals of the parallelogram PQRS
whose vertices are P(4, 2, —6), Q(5, =3, 1), R(12, 4, 5) and S(11, 9, -2).
Use these equations to find the point of intersection of diagonals.

Sol.

Equation of diagonal PR: X;4 e i = . 5

2 11
Equation of diagonal QS: == yl_;:i = 2_31

General points on PR & QS are (8k+4,2k+ 2,111(—6) and (6t+ 5,12t—3,—3t+1)

for real numbers ‘k’ and ‘t’ respectively.

For point of intersection of PR and QS: 8k+4=6t+5, 2k+2=12t-3

Solving, we get k =—,t= % .. The point of intersection is [8,3,-—-%]

b | -

[ prepareaby: BALAJI KANCHI

6.2024
Find the value of p for which the lines
? = .-;\ + (20 + 1)3'\ +(3h + 2)£ and
? = ? —3p.3 +(pp+7)];
are perpendicular to each other and also intersect. Also, find the point of
intersection of the given lines.
Sol.
Given lines are
F=74+2k+ A0+ 2]+ 3k) and
7 =1+ 7k + u(=3j + pk)
The lines are perpendicular
(i+2]+3k).(-3j+pk)=0=—-6+3p=0=p=2
The coordinates of any point on the two lines are
(A 2h+1,30+2)and (1, - 3y, 2p + 7)
For the point of intersection, we must have
A=1,20L+1=-3y, 31+2=2p+7 for some A and p.
Solving first two equations, we get, 2 = 1,1 = - 1, which satisfies the
third equation as 5 =5 is true.
Hence, the lines intersect each other.

The Point of intersection is (1, 3, 5)
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Find the point of intersection of the lines
_)

r =7—j+6k +1(31 —k),and

— A A A A )
r =—33 ¥3k +@w(i*+2j —k)

Also, find the vector equation of the line passing through the point of

intersection of the given lines and perpendicular to both the lines.
Sol.

If the given lines intersect then,
i—]+6l§+x(3f— ﬁ)= —33+3I2+p(i+ 2]—12)
Solving the equations, 1+3A=p,—1=2u—3, weget A=0,pu=1

which do not satisfy the equation ,6—-A=3—p.

.. The lines do not intersect, hence no point of intersection

8. 2025

Find the distance of the point (-1, -5, —=10) from the point of intersection of

x-1 y-2 z-3 x-4 y-1_ .

the lines 7 = 3 1 and 5 ==
Sol.

=~ Yo 2 —3

2 3 4

Anypointon/ is(24+ 1,34+ 2,41 +3)
, x=4_y=l_z-0_
© 5 2 1

Anypointon/, is(5u+4,2 1 +1, 1)

H

Forpointof intersection,
2A+1=5u+434+2=2u+1

Solving, A = u=-1

Since, A=p=—lsatisfy41+3=u

~.Pointof intersectionis(—1,—1,—1)

Now distanceof (—1,—-5,-10) from(—1,—1,—1)is:

J1+1) +(=1+5) +(=1+10)’ =757 units

[preparedby: BALAJI KANCHI |
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V. Foot /Image :

a.Foot of the perpendicular :
1.

Find the co-ordinates of the foot of perpendicular drawn from a point A (1, 8, 4) to the
line joining the points B(0, -1, 3) and C(2, -3, —1).

Sol.

Hquationof ineds £=2 =223

quation of line 5" & 1
P(1.8.4)
Coordinates of Q(2A, —2A — 1, —4A + 3) for some A
Dr’s of PO2A -1, 2L -9, —-4A - 1)
] PO 1 AB =% 202K — 1) —22(- 27— 9) —4(-4A — 1) =0
A0, -1, 3) Q B(2.-3.-1)
-5
gives A = ra

‘ =5 42 19
So coordinates of Q are T
6 3 3

Length of perpendicular PO = \/ (_
3

oo
SR
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2

Find the equations of all the sides of the parallelogram ABCD
whose vertices are A4, 7, 8), B(2, 3, 4), C(-=1,-2, 1) and D(1, 2, 5).
Also, find the coordinates of the foot of the perpendicular from A to
CD.

Sol.

- ; ; —4 =17 8
Equation of the line AB : ¥— = i— = 2
2 4 4
Equation of the line BC : x;z = }':3 = 2;4
= = —~ + 1 V + 2 —1
Equation of the line CD : ¢ — = 2 — = = z

4 y—7 z—8

Equation of the line DA : x; = —_— =

Let P be foot of perpendicular from A to CD.

... Coordinates of P are (A— 1, 2L —2, 2A + 1) for some A
dr’sof APare (A —5,20—-9,20—7)

since APLCD

= 1A-5)+2Q2r-9)+22A-T7)=0

: . 37
=iiil=237 =>A:?

) 28 56 83 :
. Coordinates of P are (?,;,?) propared by : BALAJI KANCHI |
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3.a
Find the co-ordinates of the foot of perpendicular drawn from the point (2, 3, —8) to

. 4—-x y 1-z
the line > 6 3 -
Sol.

A23.-8)

- c

=i

2 -6 3
Anypointonlineis(24+4,-64,34 +1)forsome 1. Let B(24+4,-641,34 +1)
dr.of AB=<2A+2,-6A-3.34+9>
d.r.of BC=<2,-6,3>
AB1 BC=2(24+2)—6(—64-3)+3(34+9)=0
= A |
- B(2,6,-2)

| prepared by: BALAJI KANCHI

3.b 2023

Find the coordinates of the foot of the perpendicular drawn from the

x+3 y-1 z+4
2 8

point P(0, 2, 3) to the line

Sol.

General point on the given line is M (5% — 3,24 + 1,34 — 4)

Direction ratios of PM are 54 - 3,24—1,3/-7

If this point is the foot of the perpendicular from the point P (0, 2, 3),
then PM is perpendicular to the line. Thus,

(Br-3).5+ 2r-1).2+ B3r-7).3=0
= A=1

Hence co-ordinates of M are (2, 3, - 1)
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57| Page



, B @kanchibalaji7
/i

1 (B +91-8099454846
(&) @ikbmaths?

3.c2023
Find the coordinates of the foot of the perpendicular drawn from
x—15 y—29 z-5

omt (5, 7, 3) to the line :
point ( ) 5 =

Sol.
A general point on the given line is M(32 + 15, 8L + 29, — 51 + 5).
DRs of MP are (31 + 10,81 + 22, =51 + 2)

This general point for some specific value of A will be the foot of the
perpendicular drawn from (5, 7, 3) on the given line if PM L line.

ie if BL+10)(3)+ (8L +22)(8)+(=5L+2)(5)=0

—

[prepared by: BALAJI KANCHI |

Hence, M 1s (9, 13, 15) 1s the required foot of the perpendicular.
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4,

Find the coordinates of the foot of perpendicular drawn
from the point (3, —1, 11) to the line %z 3?;2 = 2;3

Hence, write the equation of this perpendicular line.

Sol.
General point on the line, say, P(Z?L, 3IA+2, A+ 3)

Direction ratios of the perpendicular from the point (3, -1, 11) to the line

are
20.—3, 3A+3, 4A—8

And direction ratios of the line are 2, 3, 4

~2(2A-3)+3(30+3)+4(4r-8)=0=>A =1,
(2, 5, 7) is the foot of the perpendicular

Equation of the perpendicular
x—3 ¥yl =z=11
-6 4

Cartesian form:
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5.a

Find the foot of the perpendicular drawn from the point

X_4= Y =Z_1. Also, find the
-6 3

perpendicular distance of the given line from the given

point.

(2, 3, —8) to the line

Sol.

A(2.3.-8)

B x—4 b z—1

2 -6 3
Anypointonlineis(22+4,-64,3/+1)forsome 1.Let B(21+4,-61,32+1)
dr.of AB=<2A+4+2,-64-3,34+9 >

dr.of BC=<2,-6,3>

ABL BC=>2(22+2)—-6(=64—3)+3(34+9)=0
=A=—]

- B(2,6,-2)

[ prepared by : BALAJI KANCHI

Now,14]3’:\/(2—2)2 4—[6—3)2 -!-(—2-1—8)2 =45 or34/5 units
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5.b 2024
Find the co-ordinates of the foot of the perpendicular drawn from the
4—-x y 1-=z

point (2, 3, —8) to the line S
2 6 3

Also, find the perpendicular distance of the given point from the line.
Sol.

—4 y z-1
The standard form of the equation of the line is i W

-2 6 -3
Let foot of the perpendicular from the pointA(Z,S,—R) to the given line
L be B(—-2 +4,61,-3%+1)
° D-ratios of AB is: —2A + 2,6\ —3,-3A+9
As AB is perpendicular to the given line: —2(—2}. + 2)+ 6(6}. - 3) -3 (—3;\. + 9) =0

=A=1
.. Foot of the perpendicular is: B(2,6,—2)

Perpendicular distance =AB = S\E

5.c 2025

Find the foot of the perpendicular drawn from point (2, -1, 5) to the line
x;{)ll - & +42 = z_;ii . Also, find the length of the perpendicular.

Sol.

_x—11=y+2=z+8=
Let [: == e — A
Coordinates of any pointon /arex=10A + 11,y =-4A-2,z=-11A -8

Drs of perpendicular line are (10L + 9, - 4L -1, - 11A - 13)

Drs of given line are 10, - 4, - 11

As lines are perpendicular, so

AL +910+ (-42-1) (-4 +(-112-13)x(-11) =0

=A=-1

Hence coordinates of point are (1, 2, 3) which is the foot of the L from P to L
length of 1=/(1-2)2 + (2 + 1)2 + 3-5)2=V1 + 9 + 4=+/14

Prepared by : BALAJI KANCHI
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5.d

thelinex+ =y+1=—z+4.
2 -3
Sol.
Xx+2 _y+1 __ 7z—-4
Let e = A

Coordinate of general point on the given line are M (5A —2,2A — 1,32+ 4)

P(1,1,4)

-

M (5A-2 , 2A-1, 3A+4)

A

Direction ratios of PM vector are < 5A — 3,24 — 2,31 >
Since, PM 1 [
= 58(5A—3)4+2(2A—-2)+3(3X)=10

1
= A:—
2

= 1 11 repared by :
Hence, coordinates of M are (E’ 0,—) [ereered by : BALAJ KANCHI
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b.Image of the of the point :
1.2 2024
The image of point P(x, y, z) with respect to line % = & ; ! - ; 2 is

P’ (1, 0, 7). Find the coordinates of point P.

So.
Let foot of the perpendicular on the given line from point Pbe M (4,24 + 1,341 + 2)

D.ratiosof PP'areA—1, 24+ 1, 34—5
1(A-1)+2R22+1)+3((B41-5)=0

= d=1
Coordinates of M(1,3,5)
x+1 z+7

Bloq, 203 25
2 2 2

=>x=1,y=6,z=3 = P(1,6,3)

1.b 2025
Find the image A' of the point A(1, 6, 3) in the line _-715= y;l _ z-:;z
Also, find the equation of the line joining A and A"

Sol.
Theequation of given lineis % = }_;1 % ; - =2 eA(L,6,3)

Any arbitrary point on the line is M (1,24 +1,31+2) \
dr'sof AM are<A-1,24-5,3A-1>
Herel(A-1)+2(21-5)+3(34-1)=0

=A=1

M’(l, 3, 5) is the foot perpendicular of the point A to the given line.

. Alley, B.4)

Let image of point A in the line be A'(a, ﬂ,y)

Since M is the mid-point of 44,50 M(lza : 6;'5, 3;7J=M(1,3,5)

= A'(1,0,7)is the image of A.

x-1_ y-6_z-3 prepared by : BALAJI KANCHI

Also,Equation of A4A4'is >
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1,

2)

in the

line

1:T=41+ 2? + 2k + A (i —’j\ —12). Also, find the equation of line
joining AA'. Find the foot of perpendicular from point A on the line /.

Sol.
A2, 1,2)
P
" % >/
A (a, B, 7)

Let the image of A in the line be A'(a, ,7)

The pomnt P, which 1s the point of intersection
of the lines / and AA’, will have coordinates
(A+4,—1+2,—1+ 2) for some A.

Drsof APare< A+ 2,—1+1,—41>

AP 11
A+2)—-(-2+1)-(-A) =0
=3 8= .

"3

. : ; 11 7 7
Theretore, the coordinates of P are (?'5’5)

P is the mid-point of AA’

:2+a_111+ﬁ_72+y_7
2 372 3" 32 3

~ 16 11 8
a=3F=37=3

. ol 16 11 8
The coordinates of the image are (?’?’E)
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The equation of AA" 1s
x—-2 y-1 z-2

™8 2
3 3 3

or,
3(x—2 3y =1 3(z— 2

(x ) = (y ) = (Z ) |nrepuredhv: BALAJI KANCHI |

5 4 1

3.2024
Find the equation of a line /, which is the mirror image of the line /, with
respect to line / : =i ; . =z ; = , given that line /; passes through the
point P(1, 6, 3) and parallel to line /.
Sol.
D ratios of the line ! i.e.% = yT_l = ? ate §.2.3

Let coordinates of foot of perpendicular M on line [ be (4,24 + 1,34 + 2)

P (1,6,3)

D.ratiosof PMare A —1,24—-5,34 -1 L
1A—-1)+224—-5)4+3CEBA—-1)=0&PM LI .
l
=5 A =71
Q (aBy)

Coordinates of M are (1, 3, 5)
Since M 1s midpoint of PQ . Coordinates of Q are (1,0, 7)

X
2

; vy . x—1 Z—7
Equation of line [, 1s . =
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==

Ve
4. 2025

x _1l-y _2-4

Let the polished side of the mirror be along the line 1 2 = 6

A point P(1, 6, 3), some distance away from the mirror, has its image
formed behind the mirror. Find the coordinates of the image point and

the distance between the point P and its image.

Sol.

Equation of given line is xT = y; = Z;E
Let coordinates of point on the line be (A, 24 + 1, 3\ + 2) for some A

Drs of line perpendicular to line along mirror are <A-1,2A -5, 34 - 1>
(A-1).1 +H(2A-5)2+(BA-1)3=0gives A =1
Coordinates of foot of perpendicular are (1,3.5)

For image
x+1 y +6
—= 1,

2

- = 3,2;3— 5 gives image as (1, 0, 7)
Required distance = v0 + 36 + 16 =213
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5. 2025
Find the image of the point (-1,5,2) in the line

2X2_ e % = 2;2 . Find the length of the line segment joining
the points (given point and the image point).

Sol.

Let A'(a,b,c) be the image of the point A(—I,S,Z) in the given line, also assume
“M” as the point of intersection of AA’ with the given line, then ‘M’ is the mid-point
of the line segment AA'

, then

; . X—2 y z-2
s The Line in the standard form is: x wd o ®
AL=1D 1 2 3

M is the point (l +2,2),~31+ 2) , for some LeR

Direction Ratios of AM are A+3,2A—5,-3%

AM L Line, ».1(3+3)+2(21-5)-3(-3))=0= x=%

5 i 5
e e G el S s PR W N
2772 3 ¥ g ¥ g

.. The Image of A in the line is A'(6,—3,—l)

And, AA' =49+ 64+9 =122
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6. 2024

Find the length and the coordinates of the foot of the

perpendicular drawn from the point P(5, 9, 3) to the
x—lzy—2:z—3

line 3 . Also, find the coordinates of the
image of the point P in the given line.
Sol.

Any point on the line X; = Y;Z = ?‘;3 = Ais

QA+ 1,30+ 2,41+ 3)

DRs ofﬁi are (2A — 4,31 —7,4A)

P_Q 1 givenline = 2(2A—4) +3(3A—7) +4(4A) =0
=3 N1

~ Pomnt Q 1s (3,5,7)

PQ=v4+16+16=6

coordinates of image P’ are (1,1,11)
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VI.Distance of a point from the line/lenth of the perpendicular:

1

Find the distance of the point P(2, 4, -1) from the line
x+5 y+3 _z-6

B e A
Sol.

A=
a —

o A A A A A —> A A A
Leta,=2i +4j -k,a,=-5i -3j +6k andb =i +4j -9k

Distance between point and line is given by d = —KCTZ_ETJX b
. — A N N
Here(a; -a,)=71 +7) -7k

—>» A A A
(ay —a;)x b =-35i +56] +21k
d-22_7

7\..5

[ prepareaby: BALAJI KANCHI |
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VII. Finding coordinates of a points if the “distance” of the point from
the line is “Given” :

l.a

x+2 y+l =2-3
Find the point(s) on the line £ - i 5 . at a distance 5 units from the point (1,3,3).
Sol.

Let the required pomt on given line be (34-2, 2A-1, 24 +3) for some A.
According to question

JGL=3)2 + @0 —2)? + (21)% =5
1752 30,495 =75

17h(h—-2)=0 gives L=0, L=2

.. Coordinates of required pomnts are (-2, —1, 3), (4, 3, 7)

1.b 2023

y—1 z+1

Find the coordinates of points on line 173 = 3 which are at a

distance of \/11 units from origin.
Sol.

General point on the curve is P(k,Zk +1,2k —1) ,keR
oP=\11=0P* =11
Sk +(2k+1) +(2k-1) = 11=> k=21
.. Coordinates of points are (1,3,1) & (-1,—1, —3)
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1.c 2025
x-1 y+1 _Z-

2 3 at a distance of

Find the point on the line
2J2 units from the point (-1, -1, 2).

Sol.

Equation of given line be ::1 = yzl = Z; = A (say)

Coordinate of any general point on the line are P (3A+ 1,212 — 1,32+ 4).

Let distance of point P from (—1,—1,2)is 2v/2.

= J(BA+2)2+ (20)2+ (30 +2)2 =2V2

= 22A* +241=0

> A=0or A= —=
11
Hence, coordinates of point P are (1,—1,4) or (—%, — % ,%)
1.d 2025

2x+4 y+1 —-2z2+6
2 -4

at a distance

Find the point Q on the line
of 3+/2 from the point P(1, 2, 3).
Sol.

The general point on the line (31 -2,20-1,20+ 3) is Q, from some L eR
PQ=3V2=(PQ) =18=(31-3) +(24-3)" +(22) =18

2 30
178 =30h=0=>A1=0o0r k=ﬁ

56 43 111
Thus, the pointis Q(-2,-1,3) or Q| —,—,—
P Q ) Q(n 17 17}
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l.e
x+5 y+3 z-—

Find a point P on the hine such that i1ts distance

4 -9
from point Q(2, 4, —1) 1s 7 units. Also, find the equation of line joining
P and Q.
Sol.

X+5 y+3 z-6
Thegivenlineis\+ =’}: = =4 and Q(2,4,-1)

Any random point on the line will be given by P (ﬂ. -5,41-3,-94 + 6)

Since PO =75 \(A-7) +(44-7) +(-92+7) =7
=98(1 -24+1)=0=>1=1

Hence, the required point is P(—4,1,—3)
x+4 y-1 z+3 o x-2 y-4 z+1

[ preparedby: BALAJI KANCHI

The equation of line PQis r
3 2 6 3 2

2.2023
Find the equations of the line passing through the points A(1, 2, 3)

and B(3, 5, 9). Hence, find the coordinates of the points on this line
which are at a distance of 14 units from point B.
Sol.
=1 y—=2 . =3

Equation of line AB 1s S SRS

Let coordinates of required point on AB be (24 + 1, 3 + 2, 64 + 3) for some A

According to Question

2% -2)% +(BL-3)? +(61-6) = 14> gives 2224 -3=0
Solving we get 2= 3 and -1

.. required points are (7, 11, 21)and (- 1,—1,—3)

[ preparedby : BALAJI KANCHI
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VIIl. Finding Equation of line :

a. Equation of line parallel to another line :
1. 2023

Find the vector and the cartesian equations of a line that passes through

the point A(1, 2, —1) and parallel to the line 5x — 25 = 14 — Ty = 35z.
Sol.

The given line 18

X

]
5 7 35

So, the required vector equation of the line passing through (1,2,-1) is

F=i0+2—k) + M7 —5f+ k)

| preparedby: BALAJI KANCHI |

Cartesian equation of the hine 1s

=1  y=2  2+1
7 =5 1

2.a

Find the vector equation of a line passing through a point with position vector

AN n A PAT A A st

N
2i— j+k and parallel to the line joining the points —i+4j+k and i+2 j+2k.
sol.
Vector parallel to the required line is 2/ —2/ +k
Required vector equation of the line

r = —J 4B+ 2] +k)

Prepared by : BALAJI KANCHI
73| Page



B @kanchibalaji7
Y +91-8099454846
(&) @ikbmaths?

V=
2.b 2023
Find the vector and the Cartesian equations of a line passing

through the point (1, 2, — 4) and parallel to the line joining the
points A(3, 3, — 5) and B(1, 0, —11). Hence, find the distance

between the two lines.
Sol.

Vector equation of required line through (1, 2, — 4) 1s
A M A P P M
=1 +2§ —4dk+4(21 +3j +6k)

. - x=1 y—2 z+4

and cartesian equation: — = — = —

Equation of line through A(3,3,—5)and B(1,0,—11) 1s
M N s N as

M
=31 +3] —5k+u(2i +3] +6k)

Distance between parallel lines is given by d = = (£_| gi)x 2

= A AN, A A A A A A

Here b =2i +3) +6k, ay=1i +2) —4k,ay =3i +3) —5k
- AL B B

(a —a;)=21 +j -k

= A A
(a3 —a)x b —91 —14] +4k

e V293
o 7
2.c 2025

A A
Let the position vectors of the points A, B and C be 31 - 3\ -2k,

A A A A A A - 3 .
i +2) —k and i +5j + 3k respectively. Find the vector and

cartesian equations of the line passing through A and parallel to
line BC.
Sol.

A A
Direction vector ofline =3 j + 4k

A il A T2y s
Vector equationis¥ =31 -j -2k +u(3j + 4k)

. : . X—3 y+1 Z+2
Cartesian equation 1s 5 = . — "
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3.a
Find the vector equation of a line passing through the point (2, 3, 2) and

— A A A A A
parallel to the line r =(= 21 + 3j) + AM2i—=3j + 6k). Also, find the

distance between these two lines.
Sol.
Required equation of line is
F=2i+3]+ 2k +1(2i —3j+6k)
3, =-214355, =2+ ok, B=2i-3j+6k

i, -4, =4i+2k

icE —§1'l><5f
bl
i j k
(@3, —a,)xb=l4 0 2
2 -3 6
= 61-20]-12k
580 prepared by : BALAJI KANCHI |

3.b
Find the cartesian equation of the line which passes through the point

(-2, 4, — 5) and is parallel to the line X;3=4;y=228-

Sol.
D-R’s of required line are 3, -5, 6
x¥2 .y—4_z+5

Equation of line i =
quation of line is — 5 5
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b.Equation of a line which is perpendicular to two other lines :
1.

Find the vector and Cartesian equations of the line which is perpendicular to the lines
x+2 -3 z+l x—=1 -2 2-3
A = a_nd == =
2 4 2 3

point (1, 1, 1). Also find the angle between the given lines.

with equations and passes through the

Answer:
Let equation of required line 1s £ e ~ o . S (1)
a b ¢
3 -3 =z x— - -3
Since this line is perpendicular to B2 _F & and = 1 =2 = =Z
1 2 -+ 2 3 4
A+ D=1  conams (i1)
2a+3b+4c=0 ... (111)
b &
Solving (1) and (111) , —=—=—
g (i) and (if) , = =7==

~ DR's of line in cartesian formis : —4,4,—1

Equation of line in Cartesian form is: - = =

—4 4 =]
Vector form of line is r= (; +j+k)+ /3.(—43 +4j-k)
Let 6 be the angle between given lines.
12)+23)+44) 24
J+4+16 J4+9+16 /2129

cosf =

S0 =cos™ (

24
]
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2. 2025
Find the equation of a line in vector and cartesian form which

passes through the point (1, 2, — 4) and is perpendicular to the

i x-8 y+19 z-10
| = = , and
ines 3 16 7 an

S S A S

r=151 +29j +65k +uBi +8j -5k).

Sol.

x—8 p+19 gz=I10
-16 7

andF=(157 +29 + 5k )+ (37 +8 - 5k

Given linesare

The firstlinein vector formis 7 =(87 ~19 +10k |+ (37 =16 + 7k)

G, =8 —19] +10k,d, =151 + 29 + 5k

b, =3i —16] +7k ,b,=3] +8] -5k
i ] ok

b xb,=3 -16 7|=24i +36]+72k
3 8 -5

~.Equation of linepassing through (1,2,—4 )and parallel to bis
F=(f+2] -4k )+1(241 +36]+72k ) orF=(1 + 2] — 4k )+ 27+ 3]+ 6k )

Cartesianforrnoflin.eisx_1 :y—2 =Z+4 or 71 :y—2 :Z+4
24 36 72 A 3 6
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; - - - - - -6
It the lines = 1 _y-2_z 3 oid B 1y l1_z2 _—

-3 2k 2 3k 1 =7
perpendicular to each other, find the value of k and hence write the
vector equation of a line perpendicular to these two lines and passing
through the point (3, -4, 7).

Sol.
X— )— z—3 s .
L, i = - == —> direction ratio's of L, =< -3,2k,2 >
-3 2k 2
=1 =1 z—b " e 13
| P == = = direction ratio's of L, =< 3k,1,-7 >

- 3k 1 ~7
Sinee L, L L,

O 42k —-14=0= =2

Thus,dr.'s of L, =<-3,—4,2 >, dr.'sof L, =<—6,1,-7 >
Now the vector perpendicular to both L, & L, is given by

ik
b=|-3 -4 2|=26i—-33j-27k
% 3 -7

Thus, Equation of the required line 1s
F=03i—4]+7k)+A(26i—33)—27k)  [rerereeor BALAN KANCHI]
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4.2024

Find the equation of the line which bisects the line segment
joining points A(2, 38, 4) and B(4, 5, 8) and is perpendicular to the lines

x-8 _y+19 z-10 x-15 _y-29 _z-5

and

3 . -16 7 3 8 =5

Sol.
Let direction ratios of the required line be a, b, ¢.
~* the required line 1s perpendicular to both the given lines

~3a—16b+7c =0
and 3a+8b—5¢c=0
a b C

= — = —
24 36 72
a_b_c
2 3 6

The mid-point of the line-segment AB 1s (3, 4, 6)
Hence, the required equation of the line is
x—3 y—4 z-6

2 83 " 6
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5.

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

x—~1 ¥y—2 z2—9,6 E §F #
1 2 3 -3 2 5

Sol.

Vector equation of the line passing through (2, 1, 3) is
— SO — a
rr =Qi+j+3k)+Mal+bj+ck)

Line r is perpendicular to the given lines then

a+2b+3c=0; -3a+2b+5c=0

=a=2kb=-7kande=4k

Thus, the required vector equation is

T = (2147 +3k)+n (28 - 7] +4k)  [erercredts BALAII KANCHI

A line [ passes through point (-1, 3, —2) and is perpendicular to both

. X vV z x+2 y=1 z+1 _. ] :
the lines 1-2-3 and 3 = 9 = g~ Find the vector equation
of the line /. Hence, obtain its distance from origin.

Sol.

Let direction ratios of the required line be a, b, ¢
Since it is perpendicular to the two given lines, a+2b+3c=0:;-3a+2b+S5c=0
Solving together, a=4k, b=-14k, c=8k

: . . Xx+1 y=-3 2z+2 x+1 y-3 z+2
.. Equation of line is: =-= = =5 == =
4k -14k 8k 2 -7

4
Vector equation: r = S+ 33— 2k + ?L(Zi ~ T4 4ﬁ)
Distance from origin = ‘(_i - ?k)i(Zi,\_'?j ’ 4k)‘ = ,‘_Zij_ k‘ o= \E or\jE
' 2i-7j+4K| 2i-7j+4k| V69 69
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7. 2025
Deternmune the vector equation of a line passing through the point
(1, 2, — 3) and perpendicular to both the given lines

x-8 vyv+16 =x-10 x—-15 y-29 z-5
- - m‘ld — = .
3 -16 7 3 -8 -5
Sol.

Let direction ratios of required line be a, b, ¢
Therefore, 3a-16b + 7¢ =0
3a—8b—-5¢=0
Solving we get — = iy
136 36 24
DRs are 136, 36,24 or 34,9, 6
y-2 _ 743 _x—1 _ y-2 _ z+3

.. x—-1
Equation 1s == — Or = =
136 36 24 34 9 6

AL A A A A A
=1 +2]-3k +A(341 + 9] + 6k)

8.2024
Find the equation of the line passing through the point of
intersection of the lines % = y;l = Z;Q and xo—l = _y3 - z;7
and perpendicular to these given lines.

Sol.

anypointon/ is(A,24+1,3A+2)&anypointon/,is(1, 3,2 +7)
If /, and /, intersect,
A=12A+1=-3puand3.+2=2u+7=>A=land u=-1
Point of intersection of / and/,1s(1,3,5).
Letd.r'sof requiredlinebe < a,b,c>.Then,
as2b+ 3 =Gahd- T+ 2p=pes L =9
13 -2 -3
x—1 y—3 =z-5

Requiredequationoflineis"H =: e
8 e -3

ot
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Find the point of intersection of the lines

> _ & AN Ao
r =1—] +6k +A(31 —k),and

5 A AN A
r =—33 ¥3k +@w(i*+2j —k)
Also, find the vector equation of the line passing through the point of

intersection of the given lines and perpendicular to both the lines.
Sol.

If the given lines intersect then,
i—]+6l§+x(3f— ﬁ)= —33+3I2+p(i+ 2]—12)
Solving the equations, 1+3A=p,—1=2u—3, weget A=0,pu=1

which do not satisfy the equation ,6—-A=3—p.

.. The lines do not intersect, hence no point of intersection
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c. Equation of line which is intersecting two other lines:
1.

A line with direction ratios < 2, 2, 1 > intersects the lines
x-17 _ y—5 _ z—-3 and x-1 _ y+1 _ z+.1
3 2 | 2 4 3

at the points P and Q respectively. Find the length and the equation of
the intercept PQ.
Sol.

P I Let PBA + 7,20 + 5, A + 3) and

Q2u+ 1, 4p-1,3u-1
Now, d.r’s. of PQ =34 — 20+ 6, 2L —4u + 6, A - 3u + 4
According to question,

3A-2u+6  2A—4u+6_ A-3u+4
2 - 2 B |

) -

=S A+2u=0and2u=2=3u=1
= A =-2u

SpE=l k=2

& PO, 1, T and Q3. 3,.2)

PQ = G-I +B-TE +@ -1 =/A+4+1=3

Equati £PO i x-1_ y-1_z-1
quation of PQ is > 5 "
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IX. Application based problems :

a. Equation of sides of a triangle, if three vertices are triangle are
given/Finding area, length of the altitude/parallelogram sides

equation, diagonal equation :

1.2024

The vertices of A ABC are A(1, 1, 0), B(1, 2, 1) and C(-2, 2, —1). Find the
equations of the medians through A and B. Use the equations so

obtained to find the coordinates of the centroid.

Sol.

The mid-point of the BC 1s (_71, 2,0)

The equation of the median through A 1s
=1 =1 2

4 . 2—1 B
-1

=>x—1_y—1_z 1
== 3 —0131()
The mid-point of the AC 1s (_T’E‘ _T)
The equation of the median through B 1s
x=1 y-2 z—1
—1 3 -1
¢ ik : 32 , T—’i
g—1 y—2 a-
e e T

A2

Any point on the line (1) 1s (=34 + 1,24 + 1,0)

Any point on the line (2)1s (-3¢ + 1, —u + 2,—3u + 1)

For the point of intersection,

A4l 8y +1I4 T = b 3= a1
1

=% A Sj= 3 F

The coordinates of the centroid are (0,?, 0)
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2. 2024
Equations of sides of a parallelogram ABCD are as follows :

x+1 ¥—-2 %-1

AB: —
1 -2 2
BC - x—1=y+2=z—5
3 -5 3
cD - x—4=y+1=z—8
1 -2 2
DA - Xx-2 y+3 z-4

§ =5 8
Find the equation of diagonal BD.

Sol.
Let coordinates of B (fromAB)= (A —1,2 — 21,24+ 1)

Also coordinates of B (from BC)=QGu +1,-5u—2,3u +5)
Solvingwe get A =2,u =0

~ Point of intersection 1s B(1,—2.5)

Similarly, point of intersection from CD and DA 1s D (2, -3.4)
Direction ratios of BD are 2—1, —3+2,4—51e. 1, —1, —1

Equation of BD 1s

x-1 V+2 z—5 proparad by : BALAJI KANCHI |
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3.2024

Two vertices of the parallelogram ABCD are given as A(-1, 2, 1)
and B(1, -2, 5). If the equation of the line passing through C and D

XI4 “ 2 +27 . ;8 , then find the distance between sides AB

and CD. Hence, find the area of parallelogram ABCD.

18

Sol.

Al-181 B(1,-2,5)

D C
drsofCDare<1,-2.25%

s.dr'sof ABare <1,-2,2>

.. Equation of AB is Xil . e P

-2 2
EquationofCDisX_4 I+l _E-8
1 -2 2

A A N o= A A

— A A A - A
Leta, =—i +2j +k,a,=4i-7j +8k & b = i -2j +2k

- o A A A
NOW,az—a|:51—9j +7k
A A o
i ] k
e A AA
(a, —84)xB =3 ~0 T|=—41-8]—k
1 -2 2
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Distance between AB and CD is given by d =

g

d=,/16+9+1 Z\/E
JL 44 + 4 3

CD=\2* + (- 4)* +(4)* =6

Area of parallelogram ABCD =b xh = 6 x @ =226

Prepared by : BALAJI KANCHI

(@, —a,)xb|

87 |Page



u @kanchibalaji7
& +91-8099454846
(&) @ikbmaths?

Case study :
1.2022

Electrical transmission wires which are laid down in winters are stretched
tightly to accommodate expansion in summers.

S
o Overhead
L -n round wires
N L :

_.ﬁ.asg

)

Nearest three
phase conductors

_1'

-l
(TnsulatorsJ#
_!"' Nt

ii :
\Eﬁff‘ ,;ﬁi'i“ii
AN

=

Two such wires lie along the followmg lines :
x+l y—8 =m+2

4 = =

1° 3 -2 -1
. x _y-=1_z+7
271 8 —~9

Based on the given information, answer the following questions :

(1)  Are the lines /, and /, coplanar ? Justify your answer.

(i) Find the point of intersection of the lines /, and /,.
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Consider | 4, B G

+1 4 -5
=3 -2 -1
< F «2

=1(+7)=4(=7)=5(7)
=0
.. lines /4 and /> are coplanar
Any pointon /;: (3L -1, -2L+3,-1-2)
Substituting n equation of /5,
3L-1 -2A+3-7
-1 3
=9\-3=2A+4

=% Ih=TF=A=]

Pomt is (2,1,-3)
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,;l[- (@ @ikbmaths?

2.2022

Two motorcycles A and B are running at the speed more than the allowed

oy A M A
speed on the roads represented by the lines r =Ali+2j - k) and
—}
r

M Y A A A
=|31+3] |+ puf 21 +j+k | respectively.

Based on the above information, answer the following questions :
(a) Find the shortest distance between the given lines.

(b) Find the point at which the motorcycles may collide.
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(@) @ikbmaths?

Sol.

(a).
a =00 +0j+0k, ay=3i+3]

i ]k
byxby=|1 2 -1
g i 1
=3 —37-3k

‘(52 —ay) (b xbr)
SD =

|51 ng |
Now, (a,—ay) (b xby) =37 +3))(3i =37 -3k)
=9-9=0
Shortest distance between two lines = 0

(b).
Any point on the line » = A(i +2j—£) 18 }uf+2?uj'—?u’;

Any point on the line 7 =3i +3/ +p(2i + j + k)is
(2u+3)i +(p+3]}+ﬂl€
As the lines are intersecting,

A=2u+3,2A=pu+3

prepared by : BALAJI KANCHI |

Onsolving p=-1, L =1

Point of intersection is 7 +2}'—1€ or(l, 2, 1)
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(&) @ikbmaths?

3. 2025
An engineer is designing a new metro rail network in a city.

= | 53 £ & £ - - A
Initially, two metro lines, Line A and Line B, each consisting of multiple

stations are designed. The track for Line A is represented by

ly: x;Q = Y+21 = Z;S , while the track for Line B is represented by
x-1 y—-3 z+2
12 2 = = :
2 1 -3
Based on the above information, answer the following questions :
(i) Find whether the two metro tracks are parallel.

(11)  Solar panels are to be installed on the rooftop of the metro stations.
Determine the equation of the line representing the placement of
solar panels on the rooftop of Line A’s stations, given that panels
are to be positioned parallel to Line A’s track (/;) and pass through

tha nam+ (1 9 _ 2
vil€ POLNL\L, = 4, = o).

(i11) (a) To connect the stations, a pedestrian pathway perpendicular
to the two metro lines is to be constructed which passes
through point (3, 2, 1). Determine the equation of the
pedestrian walkway.

OR

(1ii1) (b) Find the shortest distance between Line A and Line B.
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Sol.
x—-2 y+1 z-3 x—1 y-3 z+2
L == = : 4, =: =

3 ~2 4 2 1 -3
(i)Drsof / are<3,-2,4>, drsof /,are<2,1,-3 >

as drsarenot proportional,hence/ isnot parallel to/,.

(ii ) Equations of line parallel to/, and passing through (1,2, -3)is
#—1 $H2 =243 ., fr .4 2 T
=T = o (i —2]—3A)+/1(3z—2j+4k)

(iii) (@) The pathwayis perpendicular to/, and/,.. Itisparallel to b, x b,

-~ -~ s

i 7 k
b=bxb=3 -2 4|=2i+17j+7k
2 I -3

..Equation of pathwayis F:(3f 2374 A:) +)L(2; +17j + 7](’\)
| OR
(iii)(b) a, =2i — j+3k,a, =i +3j -2k

b =3 —2j+4k b, =2i +j -3k

(@.~a) (6 x5

d

(- +4}—5/€).(2f+17‘}‘ +7i£)
J4+289+49

3]

= [ preparsany: BALAJI KANCHI |
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