Three Dimensional Geometry

1. The distance of point P(a, b, ¢) from y-axisis: (2024)

A b (B) b2

(C) +a%+c? (D) a2 +c?
Ans.

(@) +a’+e?

2. Assertion and Reason based questions. Two statements are given, one labelled
Assertion (A) and the other labelled Reason (R). Select the correct answer from
the codes (A), (B), (C) and (D) as given below. (2024)

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct
explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.

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, 3, y with the positive directions of x, y
and z axes respectively, cos? a + cos2 3 + cos?2y = 1.

Ans. (A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

3. The image of point P(x, y, z) with respecttolinex/1 =y-1/2=z-2/3is P’
(1, 0, 7). Find the coordinates of point P. (2024)

Ans. Let foot of the perpendicular on the given line from point P be M (4, 24 + 1,
31+ 2)

D.ratios of PP areA—1,24+1,34-5
1(A-1)+2(2A+1)+3(34-5)=0
>1=1
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5 (x,¥,2)

(1,0.7)

Coordinates of M(1,3,5)
x+1/2=1,y+0/2=3,2z+7/2=5
=>x=1,y=6,z=3=P(1,6,3)
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11.1 Introduction

MCQ
1. Distance of the point (o, g. r) from y-axis is
(@ a (b) lal
(©) lal+I @ J2i? (2023)(T0) |

2.  Thelength of the perpendicular drawn from the DDII'II‘.

(4,-7.3) on the y-axis is

(3} 3Junits (b) 4units ;

{¢) 5units (d) 7units (2020)(0] :
3. The vector equation of XY-plane is

(@) 7k=0 (b) 7-j=0

() Fi= (d) Fa=1 (2020)(Ap) |
I (1 mark)

11.2 Direction Cosines and Direction
Ratios of a Line

MCQ
5. Ifthe direction cosines of a line are (1 1 E] then
a aa
(a) O<a<1 b) a>2 |
(@ a=0 () a=+v3 (2023)

6. If a line makes angles of 20°% 135% and 45° with the
X,y and 2 axes respectively, then its direction cosines ;

(2 mark)

18. Theeguationsofalinearedx-3=15y+7=3- 10z

are
1 1 1 1
0=—— b —-—.0
(a) 55 (b) G
1 1 1: 1 I
N %%
(1 mark) _
Find the direction cosines of a line which makes equal
angles with the coordinate axes. (2019) [E Ij
8. If a line has the direction ratios = 18, 12, - 4, then
what are its direction cosines ? (2019)(Ev] i

9. Ifaline makes angles 707 135°% 45" with the x, y and 2

axes respectively, find its direction cosines.

(NCERT, Delhi 2019) (A

10. If a line makes angles 90° and 60° respectively with :
the positive directions of x and y axes, find the angle ?

which it makes with the positive direction of z-axis.

(Delhi 2017) [ [j i
(3 marks)

: 22. Find the coordinates of the point where the line

OR
If a line makes angles 90° 60° and B with x, vy and z-axis
respectively, where 8 is acute, then find 6.

(Delhi 2015) E¥) |

c=x

: 11 If a line makes angles a, fl, y with the positive

direction of coordinate axes, then write the value of
sina + sin?fl + sin?y. (Delhi 2015C) (U |

- XM (2 marks)

12, If a line makes an angle «, f, v with the coordinate
axes, then find the value of cos2a + cos 2l + cosZy.

(Term 11, 2021-22) (11|

E 13. Find all the possible vectors of magnitude 543 which

are equally inclined to the coordinate axes. -
(Term i, 2021-22)( U |

11.3 Equation of a Line in Space

(1 mark)

4. Write the distance of a point Pla, b, ¢) from x-axis. 14. The vector equation of a line which passes through

(2020C, Delhi 2014C) (Ev]

the points (3,4, -7) and (1, -1, &) is

(2020) (An]

15. Aline passes through the point with position vector

2i-j+4k andisinthe directionof the vector i+j—-2k .
Find the equation of the line in cartesian form. -
(2019)(Ev)

16. The equation of alineare 5x - 3=15y+ 7= 3 -10z

Write the direction cosines of the line. (Al 2015) |EE|

J=-x y+4 2z=6

i 17. Ifthecartesianequationofalineis = = .

7 a4
write the vector equation for the line. (Al 2014) (Ev]

Write the direction cosines of the line and find the
coordinates of a point through which it passes. (2023)

19. 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 PO whose

—
z-coordinate is -2, (Term i, 2021-22) Ev|

i 20. The Cartesian equation of a line AB is :

2x=1 y+2 =z-3
12 2 3

Find the direction cosines of a line parallel to line AB.
(Term II, 2021-22) (Ev]
21. The x-coordinate of a peoint on the line joining
the points P(2, 2, 1} and Q(5, 1, -2) is 4. Find its
um— Y
z-coordinate. (Al 2017)(Ap|

through the points { 1, 1, 8) and (5, 2. 10) crosses the
ZX-plane. (Term II, 2021-22C) (Ag)
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23. 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 ; 31. Find the wvector equation of the line which passes

y-axis. Hence, write the direction cosines of the line.

(Term Il, 2021-22) (Ev) |

(4 marks)

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

(Foreign 2016) © a7

D{-4,4,4).

. Show that the lines

x=2_y-4_ ’;6 intersect. Also find their point of |

1 3

intersection.

26. Show that lines F=(i+j—k)+A3i—-j) and

intersection. (Delhi 2014) (Ev) |
(5/6 marks) '
27. A line with direction ratios < 2, 2, 1 = intersects the
. x=7 y=5 z=3 x=1 y+1 z+1
lines 3-2-1;|rm:|2-4-:3 atthE:

points P and Q respectively. Find the length and the
(2012C) :

equation of the intercept PQ.

11.4 Angle between Two Lines
MCQ

Q.no. 28 is Assertion and Reason based questioncarrying
: BENM (3 marks)
{A) and the other labelled Reason (R). Select the correct : 39. Find

1 mark. Two statements are given, one labelled Assertion

answer from the codes (a), (b), (c) and (d) as given below.

28. Assertion (A) : The lines F=dy +4by and 7=, +ub, |

are perpendicular, when b, -b, =0.
Reason (R): The angle 8 between the lines 7=d, + b,
and 7=a,+pb, is given by cosp= _trl t? .

Iby by

{a) Both A and R are true and R is the correct

(4 marks)

{b) Both A and R are true and R is not the correct 81 Eind e vakis oEA 50 that the lines

explanation of A

explanation of A
(c) Aistrue but R is false.
(d) A isfalse but R is true.

= -dzis

(a) O° () 30° (o 45 (d) 90° :
(2023)
30. If the two lines L, :x=5-Y =2 [,:x=2X=_Z !
= =2 -1 2-a
are perpendicular, then the valueof wis i

2 7

@Bz ®3 ©4 @ 3
(2020¢) ()

and

(Delhi 2014) (EV] |

- XM 2 marks)

7 =(4i-k)+p(2i +3k) intersect. Also, find their pointof |

i 36,

(2023) |
29. The angle between the lines 2x = 3y = -z and 6x = -y

| 43,

c=x

(1 mark)

through the point (3, 4, 5) and is parallel to the vector
2} +2]-3k (Delhi 2019) [Ev]

. 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 748 . i X
=i, (Delhi 2019) [Ev |
Find the angle between the lines
F=2i=5j+k+1(3i+2j+6k) and
F=7i—6k+pli+2j+2k).

(Foreign 2014) (g

i 34, Write the equation of the straight line through the

point (a, B, ) and parallel to z-axis. (Al 2014C) (g

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

{2023)

1 2 3

Find the vector and the cartesian equations of a line
that passes through the point Al1, 2, -1) and parallel
totheline 5x - 25 =14 - 7y = 35z (2023)

. Find the value of k so that the lines x = -y = kz and
x=2=2y+1==z+1are perpendicular toeach uthE[:
(2020) (Ev|

;EIEI. Find the wector equation of the line passing

through the point A(1, 2, -1) and parallel to the line
5x -25=14 - Ty =352, (Delhi 2017) (Ap)]

the coordinates of the foot of the

perpendicular drawn from peint (5, 7, 3) to the line

3—15=y—29=r—5_ (2023)
3 a8 -5

40. Find the coordinates of the foot of the perpendicular

drawn from the point P{0. 2, 3) to the line

I+3_}"-1_I+4 rzﬂzaJ
5 2 3

d ?—?.t=]f—5=6-z

3k 1 5
are at right angles. Also, find whether the lines are
intersecting or not. (Delhi 2019) (Ev)

42. Find the vector and cartesian equations of the line

through the point (1. 2, =4) and perpendicular to the
two lines

F=(8i-19]+10k)+ A{3i-16]+7k) and
F=(15i+2%] +5k)+pu(3i + 8j-5k).
(Delhi 2016, Al 2015) (Cr |

Find the vector and cartesian equations of the line
passing through the point (2, 1, 3) and perpendicular
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to the lines E=E=z;3 andl=£=£.

44, Find the value of p, so that the lines
| A=x Ty=-14 z=3 T=Tx _y=5 6=z
. 3 p 2 3 1 5

and [,:

perpendicular toeach other. Also find the equation of
a line passing through a point (3, 2, -4) and parallel to :
(A1 2014) (Cr ]| ©

line I4.

45, A line passes through (2, -1, 3) and is perpendicular

to the lines

F=(i+i-k)+n2i-2j+k) and F=(2i-j-3kppl+2j+2k).

Obtain its equation in vector and cartesian form.

(A12014) (Ev) |

45, Find the direction cosines of the line
x+2 2y=7 5=z ;
—=———=— Also, find the vector equation of :

the line through the point A(-1, 2,3) and parallel to the :
{ 55. Find the shortest distance between the lines

given line. (Delhi 2014C) (Ap)

(5/6 marks)

47. Show that the following lines do not intersect each !
i 56. Find the shortest distance between the lines

other :
x=1 y+1 z=1 x+2 y=-1 z+l1
3" 2 " 5" 4 3"
44, Find the angle between the lines
2x=3y=-zand bx=-y=-4z

49, Find the vector and cartesian eguations of a line

passing through (1, 2, -4) and perpendicular to the two | S8 Fiidthe shortect distance betwedrn the following ines:

x=15 y=-29 z-5

x-3=y+19_z-10 ard

lines = = =
=14 7 3 8 =5

(Delhi 2017) (Gt

11.5 Shortest Distance between Two
Lines

BEEM (1mark)

50. The line of shortest distance between two skew lines
is to both the lines.

IELYT (3 marks)
y=1

51. Find the distance between the lines x=T=

y+2 z=1
d x+l=—=——.
and x+ 2 3

3

52, Find the distance between the following parallel lines :

. X (5/ 6 marks)
(Term II, 2021-22) (Ev) |
562. Find the wector

F=(2i+ j=k)+ i+ =k)
F={}:—2}+£’J+pﬁ+}-£!

53. Check whether thelines 2=1==2_2=3 .4

are |

5 (2023) |

57. Find the shortest distance between the following lines:
(2023) :

(Term Il, 2021-22) (v |

(4 marks)

54. Two motorcycles A and B are running at the speed
(A12014) [Ev) :

morethan theallowedspeed onthe roads represented
by the lines F= lﬁ + 2} - H and 7 =[3§+3}}+ p(2?+ji+ E]‘
respectivehy.

Baszed on the above information, answer the following
questions.

(i) Find the shortest distance bebween the given lines.
(ii) Find the point at which the motorcycles may
collide. (Term Il, 2021-22) (Ev]

F={di=j}+ili+2j=3k) and

F=(i—j+2k)+n(2i +4]-5k). (2018) (Ev]

F=(i+2j+k)+ili-j+k)and

F (2 ok (2 + 4 20) (Delhi 2015C) (Ag)

F=2i-5]+k+A{3i+2j+6k)and
F=Tim6k+pli+2]+2k) (Al 2015C) (Ev)

( Foreign 2014) (Tt

5%. Find the shortest distance between the lines whose

vector equations are
r =}+f+l{2|:-}+ﬁ}

and?=2i+j-k+p(3i-5j+2k).  (Foreign 2014) (Ev)

&0. Find the distance between the lines I; and |, given by
(2020)(R)

Iy :F =i+ 2j -8k + A(2i +3] + 6k)

l,:7=3i+3j-5k+u(4i+6]+12k).  (Foreign 2014) (Ap)

=2 61, Find the shortest distance between the two lines

whose vector equations are
F=(i+2]j+3k)+ ali-3j+2k)and

F=(4i+5]+6k)+pu(2i+3j+k). (Delhi 2014C) (Ev]

equation of a line passing
through the point (2, 3, 2) and parallel to the line

3 4 : = s 2R -
x=4 y=1_ - i F={-2i+3j)+A(2i-3j+6k). Also, find the :ilstancE
Ze==15==z areskewornot? (Term I}, 2021 22)(&) § : Lo (A1 2019) (€7
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9\ CBSE Sample Questions /B

11.3 Equation of a Line in Space
MCQ

Z-coordinate is
{a) 10 (b} &

BEY (2 marks)

& -6 (d) -10

2 Find the direction ratio and direction cosines of a

(5/6 marks)

(2022-23) (&) e

line parallel to the line whose equations are
Gx=12=3y+9=22=-2,
3. Find the direction cosines of the following line:
J=-x Z2y-1

e
11.4 Angle between Two Lines

MCQ
4. Assertion (A)

F=i+j+2k+a(i-j) and the x-axis is %_

Reason (R) : The acute angle 0 between the lines

F=xyi+yy j+2gk+Alagi+hy j+c; k) and

F=x, i+ y1}+zzir+p{a2}+b2 }+52EI is given by
-lﬂiﬂz +-!:!1-l.12 +clr2-|

Va; +53 +63 yJaj +b5 45

{a) BothAand R are true and R is the correct
explanation of A

cosB=

(b) Both A and R are true but R is not the correct

explanation of A

Detailed

i |d] iven pointis (p, g.r)

The foot of perpendicular drawn from paoint (p, g, r} on the

y-axis is {0, g, 0).
MNow, distance between these two p::-Tnlx is

Vlp=07 +lg=qF +(r=0F =p? +r”

2. lel:Let P{4, -7, 3) be the given point and A be a pmnl:

on y-axis s.t. P4 1 to y-axis.
A=(0,-7.0)

Now, PA = \/[4=0)2 +(=7={=7)) +(3-0)2
= -1'42 +32 - 1649 =~.,"E=5uni13

Get More Learning Materials Here : &

(Term Il, 2021-22) (s |

: The acute angle between the line 7. Theequation of motion of a rocket are 1 x = 2t, y = -4t

c=x

(c) Ajistrue but Ris false.

(d) Aisfalse but Ris true. (2022-23) (Ap)

1. Pis a point on the line joining the points A[D, 5, -2) 11.5 Shortest Distance between Two

and B(3, -1, 2). If the x-coordinate of P is 6, then its :

Lines

Y (3 marks)
(2022-23) (Rp) |

5. Find the shaortest distance between the following lines:
F={i+]—k)+s(2i+]+k), F=(+]+2k)+tdi+2]+2k)
(Term Il, 2021-22) (Ev]

insect is crawling along the line
F=6i+2j+2k+1(i-2j+2k) and another insect is
crawling along the line F=—d4i-k+p(3i-2j-2k).
At what points on the lines should they reach so
that the distance between them is shortest? Find
the shortest possible distance between them.

(2022-23)

z = 4t, where the time t is given in seconds. and the
coordinates of a moving point in km. What is the
path of the rocket? At what distances will the rocket
be from the starting point O{0, 0, 0) and from the
following line in 10 seconds?

F=20i—10] + 40k +p(10i—20] + 10k) fzt:-zzzzj@";

| 8. Find the shortest distance between the lines

F=3i+2j=dk+ili +2j+2k)
a1dF=5§-2}+u13§+2j+6§:].
If the lines intersect, then find their point of

intersection. (2020-21) (fp)

SOLUTIONS

Answer Tips | 2 .l'

= Distance between two points (x;, ¥y, z,) and (x5, ¥, 22) is

given by .ﬁxi -11]2 +{Fg—?112+[12' Z }2

- 3. (a): Vector equation of XY-plane is7-k=0.

We have equation of x-axisisy=0,z=0
Distance of Pla, b, ¢) from x-axis

-Jlﬂ-an+h2+c =+/b% +¢2 units.
5. |d): Given that the direction cosines of a line are

5[511)
ilanoa
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We know that the sum of squares of the direction cosines | )
i Byusing cos®a=

is 1.

1 4. A4 3
—f—t—=1= —=1 =a=3
a? a’

= a=++3

. |a): Direction cosines are { cos?0% cos135%, cos 45°)

0,cos(90°+ 45°), _> ~(0,-sinase L\
2 \ V2|

{
-lo-5%)

7. If a line makes a, B, y with positive direction of x, y, :

Z axis respectively, then direction cosines of line will bE
cosce, cosfl, cosy or —cosa. ~cosfl, - cosy.

and cos’o + cos’P+eosty=1

Since,u=f=y

cnsa:i-l.-
v3 .. .9 4
Therefore, direction cosines are +—,+t—.,t—
2re e, Oir mwon 1 areg \,I'E ‘E ..IIE
8. Since,D.R'sare-18, 12 -4
D.C'E E.I'E —13 : 12
J=181 +(12) £ (=42 |J(=18)2 +(12) +(-4)?
|
(=187 +{12) + (412
-i812-4 =96 -2
22 '22'22 1191781

y and z axes respectively.

|=cos90" =0, m=cosl

1 1
Hence, direction cosi of the li 0=, .
ENCe, air 10N COsIines ine are E E

Concept Applied {@'

= [If a line makes angles o, f and y with %, ¥ and z-axes
respectively, then | = cosce, m = cosfl and n = cosy are
direction cosines of line.

10. Let the line makes an angle o, B, v with the positive

direction of x, v, 2 axes respectively.
= 90° = &0% and y= 0 (say)
Since, cos®a + cos”f+eos?y=1
= pos? 907 +cosf 60° +cos?B=1

=
=2 1+~::c:r1-'.2li-]=1 = m526=45 =3 cosﬂ:% =3 H=E

11. Here, the direction cosines of the given line are

[ S:nzr.t +coslo = 1]

cos o, cos [, cos v and cos®o + cos?f + 1:051? =1

= [1-sina)+ (1 - sin®f) + (1 - sin?y) =

= sinfo+ sin?fi + sin®y = 2,

12. Here, the direction cosines of the given line are coso,

cosfl, cosy and cos?a + cos?p + cos?y= 1

Get More Learning Materials Here : &

15. The equation of line in vector from
' Here, 3=2i-j+4k and b=i+j-2k

P ox=ay

1 i =
*==— and n=cos45°=— :
J3 V2

c=x

a  1l4cos2a
2

1+cos2p

cuszﬁ= and so on.

%[cus.?u +1+cos2f+1+cos2y+1]=1

cos2o +cos2f +cos2y=-1

543 ir] are two possible wectors

[L},,L;,,L
3 B3

of magnitude 543, which are equally inclined to the

coordinate axes.

14. Vector equation of a line passes through the points

| (3.4,-7)and (1,-1, 6) is given by
© P (30 +4]-TR)+ M-+ 6k) -3+ 4] -7k)]

F=3i+d]=Tk+M-21-5]+13k)

F=E+]Lh_

{0y, a5 05)=(2,-1.4)

' | DR’s.by by byare1,1,-2
The equation of line in cartesian form is given by

x=2 y+1 z-4

b, 11 =2

_¥=d; I=dy

by "~ b,

16. Thegivenlineis5x-3=15y+7=3-10z
9. Since the line makes angles 907, 135° and 45° with x, :

“10

: ie., Its direction ratios are proportional to &, 2, -3.

| Now, /62422 4 (<3P =7

Its direction cosines are g % _E_

7

17. The cartesian equation of a line is

3=x y+d 27=6
5 7 4
=3 y=(=4) z=3

B F g

A

i = x=3-5Ahy=-4+7A,2=3+2A
Take d=3i—-4j+3k and b=-5i+7]+2k.
P The vector equation of the line (i) is F=d+ab

= T=(3i-4]+3k)+A(=5i+7]+2k)

= If cartesian equation of a line is st B s 4 B :
then its vector equation is Ll by &

= {xlf-r r13+zlj;'l + Mﬂifi-nﬁ-r 53;:}
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18. Thegivenlineis 5x-3=15y+7=3-10z

TR ]
o 5_ 15__ 10
1 1 = 1
5 15 10
[ts direction ratios are -j% —1-,— l
515 10

i.e., Its direction ratios are proportional to 4, 2, =3.
Now, 162 +22 +(-3)2 =7
&

. . 2 3
Its direction co e ==

irection cosinesare —, =, —— :
19. We have P(2, 2, 1) and Q(5, 1, -2), then the equation :
of line PQ is

x=2 y-2 z-1 x=2 y=-2 z-1 i
57 1-2 251 B & -3 Gl
. . y=2 =2-1
G ,2==2, thenfr weh —=
iven, z en from (i}, we have e

= y=1
20. The cartesianequation of line AB is

12

I-E_r+2_z-3

can be rearranged as
2 3

So,0=6,b=2c=3
x-'laz +h? 2 =x."62+22 +32=7

=

Required direction cosines are

Canswer Tips (]

= Distance between two points (x;, vy, z;,) and (x5, ¥, 2,) is

&

|~
~| k2
| L

given by \1[{;2 -11]2 +{¥2—?1F -r{zz—zt]'2

4
A

21. Giventhat P2, 2, 1) and Q(5, 1, -2)

8 g 4 "

P22 1) Qf5,1,-3)

Let the point R on the line PQ, divides the line in the ratio
k : 1. And x-coordinate of point R on the line is 4. i

S0, by section formula 4= e
k+1

= k=2

=2k+1 =2x2+41

k+1 2+1
= Z-coordinate of point K =-1

Mow, z-coordinate of point R, z= -1

22. We have the points P(1, 1, 8) and Q(5, 2. 10), then the :

equations of line is JH-:L= y=1 = z={-8)

541 =2-1 10-(-8)
or £ﬂ=‘_u_}'—1=m2+3 _..{i}' ;
& -3 18 ;
If the line crosses the zx-plane, then y =0, so from (1)
x+1=1 and z+8=:1.
& 3 18 3

x=landz=-2
The coordinates of the required point is (1,0, =2).

=0 y+1 z+1

x=3 y=9
[ 3+4 9-4 4-
i x=Tn+3, y=5Su+9z=4

The coordinates of a general point on CD are

: (7u+3,5u+9.4)

If the line AB and CD intersect then they have a commaon
i point. So, for some values of A and p, we must have
P Ah=7u+3,60-1=5u+9,2h-1=4

i= 4h-Tp=3

i x+1 y+3 245

i x=2 y=4 7=5

c=x

i 23, Since, o and P be the angle made by x-axis and z-axis
: and o= 60%and p = 45° (given)

Let & be the angle made by the line with y-axis.

: Then, cos?60° + cos?45° + cos?i = 1

cos?o + cos?f +cos?y= 1]
%+%+m525=1

1 1

a 1

. o
Azleme—m=— = COsB=— = =40
CO5

Direction cosines of the line are

<cosG0® cosd45® cos60= e, l,ii 3
2 J2°2

24, The equation of line AB is given by

4-0 5+1 1+1

=A [5-'!""}

= x=4A y=bh-12=20-1

The coordinates of a general point on AB are
(43,60 -1,20-1)

The equation of line CD is given by

=4
a M (say)

i)

&A= 5u=10 it
H 5
i and A== LA iil
: (iii)
: Substituting 1=§ in (i), we get p =1
Since 1=§ and = 1 satisfy (i). so the given lines AB and
CD intersect.

= Eguation of a line passing through points (x4, ¥y, 21) and
(%5, ¥, Z;5) is given by
X=Xy _¥=¥1 _I-%
Aa=dy. ¥omly damay

25. Any point on the line

(i)

3

5

7 =r(say)

{ is{3r-1,5r=3,7r-5).

Any point on the line
i)

5 —klsay)

- T

Eislk+2, 3k + 4, 5k + &)
For lines (i) and (i) to intersect, we must have
i 3r-1=k+2,5r-3=3k+4,7r-5=5k+46
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On solving these, we get r==, k__;

t Ect —_————
inters ionis (2

26, The given lines are

F=li+]=kl+(3i-)=Br+1)i+(1=-A)j-k

If the lines (i) & (i) intersect, then they have a common :

point. 50, we must have
(3A+1)i +(1=A)j =k =(2p+4)i+0. ] +{3u-1k
= 3a+1=2u+4,1-A=0and-1=3p-1

On solving last two eqguations, we get A = 1 and n = 0.

These values of & and u satisfy the first equation.
5o, the given lines intersect.

of intersection.

Thus, the coordinates of the point of intersection are

Here, L;:

(4,0,-1).

=—=—=(

a (say)
= Anypoint P[3o+7, 20+ 5, « + 3) lie on this line.
x=1 y+1 z+1

Let 5 - T-—-F (say)

= AnypointQ(2p+1.4f -1, 3p-
D.R's. of line PQ are 2, 2, 1, then

1) lie on this line.

28+1-(30+7)_4B-1-(20+5)_3p-1-(a+3)
2 2 1
= u—?z and ﬁ-—
= Pointare P(S.%.%) nd q[ ]
oo ] (2]
225 o 15,
3

ThE Equatmn of intercept PQ is

e 2 g
3 3 3 3
y 11 . 5
x=5_Y"F T3
= T1° 10 5
3 3 3
28, (al:Iflines are perpendicular, then ==
it r_
2 |by|b2] 2 |bslb2]
~ ByBy=0

Get More Learning Materials Here : &

i
andF={4i—k)+u(2i+ 3k}=(2u+4)i+0-j+(3u—1)k i)

©
i Here,ay, by, ¢,are0,3-a,-2,anda,, by, ¢, are0,-1,2 -«
i respectively.

i . g

: equation is

So, B=cos™

c=x

Both A and R are true and R is the correct explanation

| of A,

Lines (i) and (i) intersect and their point of E 29. [(d): The given equation of lines can be rewritten as

x=0 y=0 z-0 r x=0 y=0 z=0
i 1/271/37 -1 1/6 -1 =1/4
! 1 1
'ﬂl=§- b1 =E E1=-1
1 -1
and 'ﬂ2=g'b2='1 c2=T
Fromm— y Oy +b1b?+c1c2
: \,{af+bi?+cf Ja3 +b3 +c3
11 1
e 1
33500 ()

=0

T e )

Putting & = 1 in (i), we get the position vector of the point = cosBi=0 = 6=50°

30, [d): The given lines are perpendicular, if
iy + bybs + 46 =0

x=5 y=0 z=0

0 3-a =2

=2 y-0_z-0

0 -1 2-«

(i)

Ox0={3-a)=-2(2-w)=0
[from (i}]

31. We know that vector equation of a line passing
; through point &
: F=d+Ab

: Here G=3i +4j+5k and b=2i+2j-3k

and parallel to vector § is given by

Required equation is
F=(3i+4 j+5k)+ A2 +2]=-3k)

32. Equation of the line can be written as

x+3 y=-4 z+8

3 -5 &

: Direction ratios of this line are 3, -5, 6.

The required line passes through (=2, 4, =5) and its
: direction ratios are proportional to 3, -5, 6. 50, its

x+2 y=4 z45

- -5 6

| 33, For F=2i-5]+k+(3i+2]+6k), we have
E1=3i+2f+6§

: Alsofor

F=7i=6k+uli+2]+2k), we haveEz =i+2j+2k
i Let 8 be the angle between the lines.

1| byb |
|Byllb |
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o (3i+2j+6k)i+2j+2k) |
V32422467 12422427 |

I+4+12 _1[1?)
= B=c0s | —
x3 21

34. Any line parallel to z-axis has direction ratios
proportional to 0,0, 1
The equation of a line through (e, B, v) and parallel to
z-axisis X=%_¥=B_z-7 :
(o] i
35. Let the equation of line passing through (2. 1. 3) and
perpendicular to the lines i
x—‘.’L_y—E_z—E X
O T
x=2 y-1 2-3
I m n
I-1+m-2+n-3=0and [-{-3)+m-2+n-5=0
10-6 -2-5 2+6
The equation of the required line is
¥—2 y—-1 2-3
2 -7 4
Also its vector equation is
F=(2i+]+3k)+A(2i- 7]+ 4k).

34. Let the equation of line passing through A(1, 2, -1) be :
41 oy vl
a b ¢
Mow, given equation of line is,
bx=-25=14-TFy= 35z
- x-5=r-2= z=0
1/5 =1/7 1/35

= B=cos

= B=gos?

Z
F:—h&

Em

N0l

x=5_y=-2_ z-0 i)

7 T

Since (i) and (i) are parallel lines. !
a_ b ¢
7 -5 1

— i e —

5 5 is the cartesian equation of line.

Also, the vector equation of line is (i+2]-k)+A(7i-5]+k). | 2

37. The given lines are perpendicular, if
ayets  bybs + Cyca =0
The given lines are as

1
Y+=
Iy x=0 y-0 z-0 s e x=2 "9 z-1

Commonly Made Mistake { 4k

: 38. Vector equation of the
(1. 2, -1) and parallel to the line
{ Gx-25=14-7y=352

i Le,

: So,coordinates of M=(54- 3,24+ 1,34 - 4)
i Now, direction ratios of PM are {54 -3-0,20+1- 2,
P3a-4-3)

e {5h-3,23-1,32-7)

11
=3 E-E:«k-z

= Remembertwolines 225 _Y=% _I78 4

a; by =4
Xo% ¥Y7¥2 _Z7% areperpendicular to each
] b, Ly
other if aya; + by # c;co= 0 and
pecalleif 210 51
dy Dy €3

line passing through

k=5 y=2 2

m_x-f-_y-ﬂ_z-ﬂ
1/5 =1/7 1/35 7

=y X

s F=(i+2j-k)+ A7i-5]+k)
¢ 39. We have point P(5, 7, 3) and equation of line as

x=15 y=-29 z=5_
3 B =5

k(say)

Any point on this line is given by

Q(3k + 15,8k + 29, -5k + 5)

- Direction ratio of line PQare

{3k+15-58Bk+29-7,-5k+5-3)

| ie.(3k+10,8k+22,-5k+2)

(i : As, PQis perpendicular to given line
|1

P = FEk+1%6=0 = k=-2

33k +10) +8(Bk +22) - 5(-5k+2) =0

Foot of perpendicular drawn from given point

. P(5,7, 3) onthe given line is

(-6+15,-16 +29,10+5) ie. (9,13, 15)

: 40. Let M be the foot of the perpendicular drawn from

point P(0, 2, 3) to the line
¥+3_y-1_z+4
5 2 3
Any point on line (i} is (54 - 3, 24+ 1, 34 - 4)

(i)

= ilsay)

.. (i)

Since, PM is perpendicular to line (i).
554 -3)+2(20-1)+ 3{30.-7)=0

i = 25L-15+4A-2+94-21=0
i = 38.-38=0 = A=1
: So, coordinates of Mare (2,3, -1).

41. The given lines are

1 B =] B 1 1 ) i -j f"“:-j-:&‘r-z:f-3 and | ‘_X-i =E=ﬂ
k 2 T3 A7 2 87 1 5
Iy is perpendicular to Now, Iy LI [Given]
here, a, b, ¢, are 1, -1, 1/k and a,, by, ¢; are 1, /2, -1 Y R
respectively :-3](-?]1_?_1{}:{]
1).(1 '
1{1]+{'ﬂ[§]+[E}_1}=ﬂ P = ?—;'-+;-10=0 = E=1rC:I = A=7
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Since for & =7, given lines are at right angle.
Lines are intersecting.

42, The given lines are
F=(8i=-19j+10k)+ A(3i=16j+7k)
and F=(15i+29]+5k)+u{3i+8]-5k)

Equation of any line through (1, 2, -4) with d.r's |, m,nis

F=li+2j=ak)+plli+mj+nk)

Since, the required line is perpendicular to both the given

lines.
J=-16m+7n=0and A+ 8m-5n=0
I m  n I m n

= B0-56 21+15 24+48 2 3 6
From (i), the required line is

F=(i+2j-4k)+p(2i+3]+6k)

and parallel vector is E=2i+3}+5ﬂ 5
Cartesian equation of line is given by
x=1 y=2 z+4
2 3 &

43. Let the equation of line passing through (2, 1, 3) and

perpendicular to the lines

x=1 y-2 z-3 X y z
-3 @ T2
¥x=2 y-1 z-
I =i
s H1+m-2+n-3=0and!-(-3)+m-2+n-5=0
I m _n ! m n

“10-6 —9-5 246 2 -7 4
The equation of the required lineis
=2 y=1_ z-3

Also its vector equation is
7=(2i+ j+3k)+A[2i-7]+4k).
44, The given lines are
x=1 y=2 z-3
Y3 T p/7 2
Iy x=1 =}r-5=z—6
=3p/7 1 =5
I, is perpendicular ta [,

{-31{121“- }n-E-1+2l:-51=ﬂ

9p p 10p
=10 —=10 7
= 3 +? ? = p=

Mow, aquation of the fine passig trough (3, 2, +4).and { But=-17 and i ==12 do not satisfy the equation (v).

It means our assumption is wrong hence the given lines
: donot intersect.

parallel tol, is

x=3 y=2 z+4
R e Ok

45, The given lines are

F=li+j—k)+A{2i-2j+k) and F=(2i-j-3k)+pli+2j+2k)

Get More Learning Materials Here : &

c=x

i Equation of any line through (2, -1, 3) withd.r's L, m. nis

7 =(2i=j+3k)+plli+mj+nk) i)

Since, the required line is perpendicular to both the given
¢ lines.

A-2m+n=0andl1+2m+2n=0
e T B

4-2 1-4 4+2 21 2
Fram (i), the required line is

- F=(2i=j+3k)+p(2i+j=2k).
46. The given lineis 22= x+2 21;_?=_5._
: ] &
7
x+2 “"‘2‘_ =5 i)
2 3 -6

S5 . - Lo LE Itsdr'sare 2, 3, -6
Here, the position vector of passing point is G=i+2j-4k

- 2 +324 (-6 =7

Its d.c’s are E;—é

7

Equation of a line through (- 1. 2, 3) and parallel to (i) is

Vector equation of a line passing through (-1, 2, 3)

and parallef to (i) is gwen l'.l‘y'

L Pa(eie27+3R)+ A2+ 3] -6K)

;

= Ifa, b, caredr’sof aline, then d.c's of the line are
a b c

v'laz +b2+c2 "'.Iru:"+h2+c1 ‘ w..'laz +b2+c2 :

47. The given lines are
i x-1_1.r+1_z -1 2. -k} x+2 _-,r-i +1

R )

a_ 2 5 4 3 -2

| Let Pbe the general point on line (i), then

x=3a+1l, y=2n-landz=5i+1
P={3n+1.2%-15.n+1)

Let Q be the general point on line (i), then

¥=4n-2 y=3u+landz=-2u-1
O={4u-23u+1,-2u-1)

i Let the given lines intersects.
i 50 P and ( coincide for some particular values of A and p.

Fh+1=dp-2 = 3h-4u=-3 _{iii}
2h=-1=3u+1= 24-3p=2 i)

i andS5h+1=-2u-1= 5L+2u=-2 Aw)
i Solving equation (iii) and (iv), we get

A==17andu=-12

48, Given line, 2x = 3y = -2 can be written as

L. COU L

172 1/3 1 -0
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The direction ratios of line (i} are -:%, %.-1 >

and the line, fx = =y = =47 can be written as
RL A0 SN i)
1/6 -1 -1/4
1

The direction ratios of line (i) are = ;5,-1_-1;.

equal to 0.

Product of direction ratios =%x%+%x{_1j+:_1jx[-%} =

1 11

50, angle between the lines is 90

49, Let the equation of line passing through (1, 2, -4) and

perpendicular to the lines

x-3=}'+1‘?=z-1ﬂ andx-15=y-2?=z-5

3 =16 7 3 a8 -5

x=1 y-2 z+4

I " m n

{3) + m{=1&) + n(7) =0 and I[3) + m(8) + n{-5) =
| m n

= = =
80=56 21+15 24+48

be

24 36 ?2
The equation of the required lineis

=1 E r-2= z+4
2 3 &

and its vector equation is

F=(i+2]=4k)+ M2i+3]+6k)

is perpendicular to both the lines.

51. For the given lines, :A=E=1- my 2 _4.m 3y

5 m, 2 'n; 3
Since, -1- i W ..1. therefore the given lines are parallel.
h my ny
let x= 21 zaz-hisaﬂ

Any point an this lineis P{A, 2L+ 1, 36+ 2)
If it is the foot of the perpendicular on the line, then
UrY + 225+ 1)+ 33 +2)=0

= .'I'|.=—E

PO 2041, 3:-.+21-p[-;.-§l.§-]

Any point on thislineis Q= 1, 2p -2, 3u + 1).
= Uu-1)+2(2u-2)+3(3u+1)=0

=2 I.L=$
6 12 10
1,2u-23u+1 (——.-——
Qu-1.2p-2.3u+1) = =g

Get More Learning Materials Here : &

ém_u(-‘s 4] (-12 32+[m 2]:@

It is known that if two lines are perpendicular then the Distance between two given lines =

dot product of the direction ratios of the two lines is

A

A=

© andF=(3i+3])+p(2i++k)

c=x

units

7 7

7 7

7

52. Comparing the gives lines with F=d+sb,F=E+th

i Ei=2f+}-l2 :E=?+}-I{ :EE=F-EF+E

|bK{ﬂz'ﬂil1
bl

e i i ik

|i+i-kixi=i-3i+2k)] 1
7l o g e LA
* U1 -3 2

=%[?:2-3:+}{-2+ﬂ+£:-3+11|=%;_ﬁ-}-2§|

I —ﬁ =+ 2 units
£ NE]
: 53. For the given lines,
I ox=1 y=2 z-3 x=4 y=1
- —i d - -
R T T
4-1 1-2 0=-3| (3 -1 =3
2 3 4 2 3 4
e 5 2 1 & 5 2 1
L I '-.I'ﬁ | '-."EE |
- s8R 1P = J4?u]

A2 |H3-81+1(2-20))- 3{4 15)|
Jaﬁﬂ

—15—18+33‘

e

50. The line of shortest distance between two skew lines : 4=0

Since, A =0, therefore, the gives lines are not skew lines.

Concept Applied @

= Shortest distance between two lines

=Ny =¥'-jl"1 =2’—21 ad X=Xy =}"—_'|I’2 =2—22 =
fy by i 4 b, €2
gives by
2=%. Yo=¥1 ZDa—&
iy by S
o a3 by &

\'r{b:‘:z ~bye, ¥ +leya,—c5a, ) +layby —a by

54. (i) We have, F=i(i+2j—-k) ki)

=i}

' Here, & =0i+0j+0k, &=3i+3];
- by =i+2j-k and b, =2i+]+k

l‘.-il'z _Ei =3}+3}
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i j k
by xb,=|1 2 =1|=i{2+1)=j{1+2)+k(1=4) =3i=3]=3k
2 1 1

Now, (@ =y )by xBy)=(3i +3])-(3=3j-3k) =9-9=0
Hence, shortest distance between the given lines is 0.
(i) Equationofline(i):x=Ay=282=-2
Equationof line (i} : x=3+2pn,y=3+puz=p
So,A=3+2u

2h=3+n

=k=p

Substitute p = -4 is (jii), we get

A=3-=24

= 3i=3

= A=1

= p=-1

So, the two lines intersect at point (1, 2, - 1).

Since, the point (1, 2, -1) satisfies both the equation of lines, On comparing, we get

© G,=2i=5]+k by =3i+2]+6k ; G, =7i-6k, by =i+2]+2k

i { . Gy =0y =5i+5j=7Tk
o
i) i
. Byxby=|3

therefore point of intersection of given lines is (1. 2, =1).
So, the motorcycles may collide at point (1. 2, -1).
55. We have, F=(di-j)+Ali+2j-3k)
F=(i—j+2k)+n(2i+4j=5k)

Comparing with lines 7=, +4b, and 7=, +ib, ,we get
dy=(4i-); by=i+2j-3k

52 =E—}+2E ' Ez =2:I:+4}—5£

i ik

Mow, By xB,={1 2 =3| =il=10+12)=j(~5+6)+k(4=4) =2i=] _|5(-8)-7(4)] _ 68 175

2 4 =5

and |By xB, |= /(27 +{1) = /5

d,=d, ==3i+2k

: By xby)-(d; =)
Shortest distance, d=|—1— 2 2 01!

2 1By xb, | ‘
_|@i-ir=siv2k| |-s+0+0|_ &
1T B8 | T B E

56, The given lines are

F=li+2j+k)+ali—j+k) and
F=(2i-j=k)+n(2i+j+2k)
On comparing, we get
ﬁl=‘i+21+ﬁ.51=?-}+i - iy =23—}-E.52=2?+}+2E
S L
ik

xbho=(1 -1 1

9 4. 2
=j(=2=1)=j(2=-2)+k{1+2)==3i+0- ] + 3k

= IE, :-c\'!32[=~.,|'{-3]r2+32 =32

'_P'I
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i) |
iV
Av)

| F=2i=5]+k+A{3i+2]+6k)and

F=?E-6ﬁ+u{§+2}+2ﬂ’l

| 5.D.betweenthe lines F=a, + Ab, and F=a, +pb, isgiven by

Hence, d

E:ad=

E_::-d=-

c=x

- = (@3- MBy xBy) = 1(-3) -3(0) -2(3) = -9.
-9 3 3=

— = ——=—+/2 units
32 J2 2

¥ concent Appiica (G
© 2 SD.between the lines 7=, +Aby, and F=d,+ubs is
iven by d=|(G2=3) B xE,)]

1B, xb,|

57. Thegiven lines are

ﬁz-@r-tﬁlxﬁzl|
|y xbs |

ik
2 &|=i(4=12)= jl6=8&)+kl&=2)=~Bi+4k
i 2.9

| |ByxbB,1=y(-8 +4% =45

_|(5i+5j-7k)-(8i+ 4k)|

B 4.5 |

- it
a5 4l 5 0

D58 Let ) Xtl_y+1_z+1
| 7T -6 1
x={=1} y=(-1) z-(-1)
— = and [4:
= =7 - 1 S
Vector equation of lines are

| F—imjmk+A(7im6j+k) and F=3i+5]+7k+nli-2j+k)

a=3 y=5 z=7
=2 1

| Weget G, =—i—j—k by, =7i-6]+k

¢ and 8, =3i+5)+7k By =i-2j+k

- So, Bp~Gy =(3i+5j+7k)~(~i-j~K) = 4]+ 6] +8k
ik

: And, byxb, =7 -6 1|=-4i-6j-8k

: 1 -2 1

: Shortest distance between two skew lines is,

d=‘l51x521-{ﬁz-ﬁﬂ
1By b, | \

(—4i—6]—Bk).(4i+6] +8k]|
JaP +(-6P +(-87 |
=1 G=3h =54

T_‘lﬁ | = d=229 units
W
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59. We have, F=i+j+A(2i-j+k) | = By by l=yI=917 +32 +9% =319

o @y =i+ )by =2i-j+k Also, (G, =, )B, xB,) =(3i+3]+3k).(~9i+3]+9%k)
Also, F=2i+]j-k+u(3i-5]+2k) :=3x%(-9)+3x3+3x9=9
e e 9 3 .
SOy =2i+ je=k by =3i=5]+2k HER d=]m{ =ﬁl.|ﬁ|t_
[ W
So, 8,-d, =i-k 62. Vector equation of a line passing through (2, 3. 2) and
i jk : parallel to the line
ArN:I_El :K.Ez =2 =1 1|=il=2+5)=j(4=3)+k(=10+3)=3i=j=7k F=|:-2;+3_;]+M2r-3f+ﬁﬂ is given by
3 =5 2
Shortest distance between two skew lines is, F=(21+3]+2k)+(2f-3] +6k)
_| By xB,)8, ~G,) | Now, 3 =-2{+3], b=2i-3]+6k
1B, xb,| i =
ey ©and d,=21+3]+2k
| :3;-: ~7k)- i:-llc}2 | [3+7 T"" i | Distance between given parallel lines
V32 -1P 47 | 59

- _|bx(@,-ay)|_ |:2--3;+5E1x{4r+u;+2k:|
40, Given lines are © | el i | |V4+9+36] |
|, ;7 =i+2]—4k+ (2 +3] +6k) "

e e e E|1f—|'5:l+..‘?lll_;+12lu:|
Iy :F=3i+3j=5k+p(4i+6]+12k) 7
S P s ttmitess g Y i s anm. Wk
We have a; =i+2j-4k by =2i+3j+ 6k =$~.lﬂ-6]+{2ﬂ}2+{12}2 = units

and &, =3+ 3:;—A 5&{152 =di+ 6}+12§ = CBSE Sample Questions -

So, d,—d, =2i+j-k i
i L (b):Theline through the points (0,5,-2) and (3,-1 2} is

Also, by =4i+6j+12k=2b, = b, |1b x _y-5 _ z+2

Hence I, and I, are parallel lines. 3-0 -1-5 2+2
Shortest distance between two parallel lines is, Lor XoYTS_z#2
Ele = g 3 % 4
. x(dy=dy) : ¥ i .
= Bl Any point an the line is P(3k, -6k + 5, 4k - 2), where kis an
: arbitrary scalar.
4|2+ +6kix(2i+ k) ‘-‘?i+14j—4kl L 3k=6
el s — = k=2
I V22432062 | 7 S _ o
e ! The z-coordinate of the point Pwillbe 4 x2-2 = 6. (1)
o oY 1P uay 93 L | 2. Theequations of the line are 6x - 12 =3y + 9= 27 -2,
_? 7 i which, when written in standard symmetric form, will be
&1. Here, the lines are x—2=r-{—3}=z-1 (1/2)
F=li+2j+3k)+ali-3j+2k) and P 1/6  1/3 1/2 by
oot & a - _E
P (4145]+6R) + (2143} +K) Since, lines are parallel, we have E:- = b _E:- (1/2)
Here, & =i+2]+3k, b, =i-3j+2k and Hence, the required direction ratios are
e S if111
Gy =4i+5]+6k, by =2i+3]+k g3z )era2l (172)
The shortest filﬁtilnce between the lines is given by T T — [ 1 ]
_| @ =, )6y xB,) T
Iby xb, | {1¢"2]'
- - L 1
ity =34 3] y->
oiat g nds Gy i 3. The given line can be written as % _12 i (1)
i 3 k
El xE_,_ -3 3=} 1_3 6)- ;{1—4}+k{3+6}-—?!+3}+9‘k o Direction ratios of the gwen |II'1E are<1, 14> (1/2)
e O | : Thus, direction cosines are : ' y (1/2)
o on e
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4. |a):The equation of the x-axis may be written as |

r=ti. Hence, the acute angle B between the given line :
¢ 7. Eliminating ¢ between the equations, we obtain the

and the x-axis is given by
[1x14(=1)x0+0x0| 1

s — —— = = D=
\.1'11+I-1]2+02:~:v'[12+02+02 V2

cosb=

A

explanation of A, (1)
5. Leta, =i+ )=k, d, =i+j+2kandb=2i+]+k

Here, the lines are parallel.

Shortest distance between lines =W
_l(3k)x(2i+j+k)| (13%) |
4+1+1
i j ok :
Now, (3k)x(2i+j+k)=[0 0 3|=-3i+6] (1) :

2 1
= E[EE]K{E:%}HEJI: ~.I'9‘+3'|5-=3\-"§

unigue line-segment AB. A lving on one and B on the

other, which is at right angles to both the lines, AB is the
shortest distance between the lines. Hence, the shortest :

possible distance between the insects = AB
The position vector of A lyving on the line

F=6i+2]+2k+ali-2j+2k)
is (6+0)i+{2=20)j+(2+20)k for someA.
The position vector of B lying on the line
F=—di-k+p{3i-2j-2k)
is (—4-+3w)i+{-2n)j+(~1-2u)k for some
AB=(~10+3u—A)i+{~2u—2+23)j+(-3-2u—2A)k
Since, AB is perpendicular to both the lines

(-10+3u-3) +(~2u-2+20) (-2)+(-3- 21 - 23)2=0,
ie.u-3i=4

and (-10+ 3u- N3+ (-2u- 2+ 20)(-2)+(-3- 2u-20)(-2)=0 |
<A 1 o olving i) and (i) we gt = =2 and A = =4,

SDI'U"‘iI'LE {!} and {i-l} for & and L, We get n= 1Li=-1 [1} These values satisfy equation (iii) also.

The position vector of the points, at which they should : g, substituting the value of p in equation of line, we get

be so that the distance between them is the shortest, are

ie,17u-34=20

Si+4] and =i=2j=3k
AB==6i=5] =3k

equations of the path

| seconds =

(A |

i

between the linesis O
Mow for point of intersection, consider

(1
i)

The shortest distance = |AB]=V&2+62+32=9 (1)

%:i:% , which are the eguations

Hence, both A and R are true and R is the correct of the line passing through the origin having direction ratios

< 2 -4, 4 > This line is the path of the rocket. (1)
: When t = 10 seconds, the rocket will be at the point
 (20,-40, 40). (1)
Hence, the required distance from the origin at 10

207 + 402 +40? km= 20x 3km=60km (1)

: The distance of the point (20, -40, 40) from the given line

| L)l |raniiine 20 S0k 2
Ib] |10i= 20 j+10k|

| 130014300kl 3002, .\ ym ()

. T|10i-20j+10k] 105

; . 3.5 {8 Wehave, g;=3i+2j-4k, by=i+2j+2k
Hence, the required shortest distance = units . (1/2) :
Gﬁ [ = 2 £ o= | I
) . . ! ) P Ba=5i-2], by=3i+2j+6k
6. The given lines are non-parallel lines. There is a !

| @,=d,=2i-4]+4k (1)
i ]k
Byxbo=1 2 2|=il12-4)-j(6-6)+k(2-6) (1)
3 2 A
=8i-4k
- And (B, xB,)-(d,~d,)=16-16=0 (1)

The lines are intersecting and the shortest distance

3i+2]-ak+ali +2]+2K)=51-2] +n(3i+2j+6k)

i = 3+A=5+3u i)
2+20=-2+2n wa [T}
-4+ 2)=ép .. (iii) (1)

F=5i=2]+(=2)31+2] +&k)=—i-6]-12k
Point of intersectionis (-1, -4, -12). (1)

c=x
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