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MoODEL QUESTIONS

Question 01 :

Pox _y+4 2z-6

If the cartesian equation of a line is - 7

?

then write the vector equation for the line.
Solution :

83-x y+4 2z-6

Given cartesian equation,

5 7 4
In standard form, ge> _y+4 _z-3_,
-5 7 2

X=-9A+3,y=7L-4,z=2\+3

Now, xi+yj+zk =(-51+3)i+(7A-4)j+(21 +3)k
=(3i-4j+3k)+A(-51+7]+2k)

which is the vector equation for the line.

Question 02:

Find the direction cosines of the line % ; L % = I_TZ,

Solution :

Given equation, = =z
2 3
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X—4 ¥ z-1

-2 6 -3
Here,direction ratios of the line are -2,6,-3
and (-2)° +(6)* +(-3)* =449 =7

C . . 26 3
.. Direction cosines are —— —

B 7

In standard form,

Question 03:

If a line has direction ratios 2,—1,-2, then what are its
direction cosines?

Solution :

Given direction ratios are 2,-1,—-2

.. Direction cosines of the line are

2 -1 —2
V2 + 1P+ (2 22 + (-0 2)" 27 +(-1) +(-2)
_ 2 - | 2 2 -1 -2
Va+1l+4'Ja+1+4'Va+1+4 J9'VJOo'o
L . 29 1 2
.. Direction cosines are = e —
3’ 3" 3

Question 04:

What are the direction cosines of a line which makes
equal angles with the coordinate axes?
Solution:
A line makes equal angles with the coordinate axes,then
[=m=" {*a=B=y; l=cosa,m=cosp,n = cosy}
We know that I +m”+n” =1
PililP=1 = 3P=1 = It
J3

. Direction cosines are =+

yt—=,%

g
V3~ 3" 3

a— e—
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Question 05:
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Write the vector equation of the line

Solution :

Given equation

N

X-5 y+4 z-6

-0 ¥+4 z-06
3 7 2

The pointon the line is (5,-4,6)

Direction ratios are (3,7,2)

7

2

. The vector equation of the line is if point is a and

direction of a line b,is

r=a-Ab= (5i-4j+6k)+A(31+7]+2k)

Question 06 :

Find the direction cosines of the line

Xx+2 2y-7 O5-z

6

6 >

Also find the vector equation of the line through the point

(-1,2,3) and parallel to the given line.

Solution :

Given equation,

In standard form,

x+2 2y-7 5-z
6 6

7
X+2:y_§ z-5

3 -6

Here,direction ratios of the line are 2,3,-6

and |(-2)° +(6)° +(-3)* =49 =7

Now, direction cosines are

2

3 6

N N

-

N w
I

i o)
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The vector equation of the line through the point
(-1,2,3) and parallel to the given line is
x+1 y-2 z-3
2 3 -6
Question 07 :

Find the angle between the pair of lines
r =2i-5j+k+(31+2j+6k)and

r =71-6j—-6k+pu(i+2j+2k)

Solution :

) ) - o > > - o
Given lines : r=a;+Ab; and r =asx+ubo

by =3i+42j+6k, by=i+2j+2k
Pr-b2| (31 + 25+ 6k).(1+2]+2k)
bo 3222 1 8P + 27 1+ 22

cos0O =

by

_](3i+2j+61%).(i+23+21‘<)]_3X1+2X2+6X2_ i
32 +22 16212 + 22 + 22 J49 x /9 7x3

Cosezg = 0= cos_l[l—gj
21 21

Question 08 :

X+l y+3 Z+db %x-2 y—4 z-6
5 7 71 3 5
are intersect. Also,find their point of intersection.

Show that the line

Solution :

The given lines are,
x+1 y+3 z+5

A
3 5 7
x-2 y-4 z-6
— == — “
1 3 5
= r—
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Then,any point on the lines are
P(3L-1,5A-3,71.-5)
P(pn+2,3u+4,5u+6)

If lines intersect,then these points coincide.

AIr-1l=p+2 = n=31-3 (i)
50-3=3u+4 = 5AL-7=3p (i)
TA-5=5u+6 = T7h-5p=11 (i)

From (i) and (ii),

5.-7=3(3-3) = 9-7=9A-5L = A=_

and M=37L—3=31—3 .
2 2

Put x:%,u:—% in (i)

7%—5(——3—) _11 = 1148\ Yhich is true.
The point of intersection is

P(le—l,SXl—s,'?x—l-—S] - P(l’_l’_l)
2 2 ‘. 2 Z 2

Question 09:

Find the shortest distance between the lines

_)
r

i+]+?x(2§—}+1§)and
r =21+ j—k+p(31-5j+2k)

Solution :

The given equation of lines are,

S

r=i+j+A(2i-j+k)and

r=2i+j-k+n(3i-5j+2k)

= =% —

On comparing with r =a+2Ab

a— _
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ar=1+] , b1:(2§—j+ﬁ)and
az=21+j-k , b2=(31-5]j+2k)
[b1xb2).(a2—a1]
The shortest distance = o
bix ba
i j k
- — = % o = % &
bixbz =2 -1 1|=i(-2+5)-j(4-3)+k(-10+3)=3i-j-7k
3 =5 2

le 1_;2 = \/32 + (—1)2 - (—7)2 =59

> =%

az—ai =(2§+3—1})—(i+] ):i_

. [lebz).(az—alj i (31_3_71}).(1_12) ) 3.7 ) 10

b1>< bo

P

Shortest distance (d) :

i) (@ra) . )
d: ,If b1Xb2:O, d:

bix b

Question 10:

Find the shortest distance between the lines

r = (i+2j+3k)+x(i-3j+2k)and
r = (41+5)+6K)+ (2 +3j+K)

Solution : O
The given equation of lines are,
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r = (i+2j+3Kk)+2(i-3j+2k)and
r =(41+5]+6k)+p(21 +3j+K)

On comparing with * =a+ib
a1=1+2j+3k , bi=(i-3j+2k)and
a2=4i+5j+6k , bo=(20+3j+K)

-
.

i j k
- =
b1><b2=]. -3 2
2 3 1
=1(-2-6)-j(1-4)+k(3+6)=-91+3j+9k
bixba| = y(-9)* +3% + 9% =/B1+9+81 = V71

aa—a1 = (41+5]+ 6k )-(i+27+3k )=3i+3j+3k

[Bmﬁz).[;g—%]
d =

le 32
(-91+3j+9k).(31+3j+3k) _27494+27 9 =
J171 V59 Vo9

Question 11:

Find the shortest distance between the lines
x+1 y+l 2+l x-8 y-9 -7
7 6 1" 1 2 1
Solution :

The given equation of lines are,
x+l w4+l z+]l -8 w—-85 z—7
7 <5 1’ 1 =B 1
On comparing with one point form of equation of line,

P = :
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X—X _Y-V,_2-2

a b c
a,=1,b=-2,¢,=1 ; x,=3,%,=95%,=7
a,=7%b,=-6,¢c,=1 ; X;==1 X, =~], X, =-1
Xo=Xy Vo= ¥1 25774
al bl Cl
dl= a, b, )
\/(blc2 - bgcl)2 +(ca, — ccgal)2 +(a;b, —a,b, )2
4 6 -8
1 -2 1
e 7 -6 1 :‘—4(4)+6(—6)—8(8)
J(2+ 6 +(7T-1) +(-6+14)’ V4% 1+ 62 + 82
—-4(4)+6(-6)—8(8 116 4
B (\/36+g6364( )‘zﬁ:@umm

Question 12:

Find the angle between the pair of lines
K +2 _ ¥-=10z+3

X+2 2y—-8 z-—o
-2 7 8 ° -1 4 4
Solution :

Given equations of lines are

—=x+2 y-1 z+3 x+42 2y-8 z-5
2 ¥ B ' -1 4 @ 4
In standard form,

x—2 y-1_ =z+3 X422 y—-4 z-5
2 7 3 ° - 2 4
On comparing with one point form of equation of line,

X% _ Y "N _z2—%4 o0
a b C
a,=2,b,=7,¢,=-3

; 8,=-Lb,=2, ¢, =4

o
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a,a, +b,b, +c,c,

Ccos 0 =
\/al2 +b12 L2 Cl2 \/8.22 +b22 +C22
cosgo AEDHT)(2)+(B)(H) | 2+14-12
V2 + 72+ (3P (-1)2+22 442 V4+49+9V1+4+16
0 -1 T
cos0=———=0 = 0=cos (0)=—
Joa\a1 0)=3

. The lines are perpendicular to each other
Question 13:

Find the equation of perpendicular from point (3,-1,11) to

line % =Y ; 2 E ;3. Also, find the coordinates of foot

of perpendicular and the length of perpendicular.

Solution :

Given equations of line is L S & p o s
2 3 4

= x=2\, y=3A4292=41A+3
Any point on the given line = (24,31 +2 ,41 + 3)
Let P be the foot of L from the point Q(3,-1,11).
QP =(2A -3, 3R +1 47 +3 -11)
Direction ratio of line QP = (21 -3,31+3 ,41L-8)
Here, 8, =2k —-3,b; =3A+3;6, =4L—-8; a,=2b; =3,6, =94
We have a;,a, +b;b, +c,c, =0
(20 -3)(2)+ (32 +3)(3)+(41-8)(4)=0
4L —-6+9A+9+16A-32=0
200.-29=0 or & =]
Foot of perpendicular = (2,3 +2,4+3)=(2,5,7)
Equation of perpendicular QP , where Q(3,—1,11) and
P(2,5,7) is given by
X=% _ Y= _2-%4

Xo=Xy Yo ¥V1 25,24

=\
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x-3 y+1 z-11
-2 §) -4
Distance between P and Q

=J(2-3+(5+1) +(7-11)* = /53

The distance from point (x,,y,,z,) to the plane
Ax, +By, +Cz, +D
A% 4+ B2 0P

Ax+By+Cz+D=0is

Question 14 :

Find the length of the perpendicular drawn from the origin
to the plane 2x -3y +6z+21=0
Solution :

Given equation of plane is
. Length of the perpendicular drawn from the origin
to the plane

B Axl+By1+Czl+D‘_‘2.0—3.0+6.0+21‘_| 21

- ——| = 3units
i+ B 440 | \/22 +{(-3))" +6° ‘/@‘
Question 15:

Write the intercept cut-off by plane 2x+y -z =35
Solution :
Given equation of plane is 2x+y -z =95

22X,y z_S

5 & & B

i+z+i:1
S -5

(2
2
On Comparing with the intercept form of equation of plane

E+X+E:l

The intercept cut-off on X-axis = g

a— e—
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HoME WORK QUESTIONS
Question :(Im p2017)

(a) Which of the following is a plane perpendicular to

X+3y+4z =77
(4x+3y+2=7,4x-4z=7,3x+4y+z=0x+y+z=0)

(b) Find the shortest distance between the lines

r =1-2j+3k+t(-i-2j-2k)and

r=i-j-k+s(i-j-k)
Answer
S
a) 4x-4z=7 (b) —
(2) & =

Question :(March 2017)

(a) Distance of the point (1,0,0) from the plane
x+2y+22=0 [g, l, l, 1]
B 3 2
(b) Find the Cartesian equation of a line passing through

(1, 2,—-4) and perpendicular to the lines
x—2:y—1=z—land x—5=Z=z—2
2 -1 1 1 1 |

Answer :
1

(@) 5 ()

Question :(March2017)

(a) The line x—1=y =z is perpendicular to the line

x-2 -1 z
(a) ===

B %8 e =
1 7 —g W)E-2=7-2=e
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(b) Find the shortest distance between the lines

r=i+2j+3k+r(i+j+k) and r=i+j+k+n(i+j+k)
Answer :
(2) a
(b) SD=+2

Question :(March 2017)

(a) Distance of the point (0,0, 1) from the plane
1 2 V3
X +y+z=3 [ﬁ’ ﬁ, V3, 7]

(b) Find the equation of a plane through the line of
intersection of the planes x+y+z=1 and
2x+ 3y +4z =5 which is perpendiculartox-y+z=0

Answer :

(a) % (b) x-z+2=0

Question :(Imp 2016)
(a) The equation of the line which passes through the

points (1,2,3) and parallel to the vector 3i+2j-2k
(31+2j-2k)+A(i+2]j+3k)
(21 -5k)+2 (31 +2j-2k)
(i+2]+31})+1(—2i+4]—212)
(i+2]+31§)+k(31+2] —QR)
(b) Find the angle between the pair of lines
r=2i-5j+k+1(31+2j+6k)and

r =716k +p(i+2j+2K)

a— == :
Xu FASSAL TUITION - SCIENCETABLET ‘ NCERT J..'-—
. N

12



FassaL - . T | 1L
FASSAl PLUS TWO MATHEMATICS ||

Answer :
(a) (i+2j+3k)+x(3i+2j-2k)

(b) 6=cos™ (%)

Question :(imp 2016)

(a) The distance of the plane x +y +z +1 =0 from the point

(1,1,1) (4units, Lunits, iunits, iunits]

J3 V3 43

(b) Find the equation of the plane passing through

(1,0,-2) and perpendicular to each of the planes
2x+y—z=2and x-y—z=3
Answer :

(a) 2 units

J3
(b) 2x-y+3z+4=0

Question :(March 2016)

Find the shortest distance between the lines

- i o F S F —> i 2 e & i =
r=i+j+A(2-j+k)and r=2i+j-k+p(31-5j+2k)

Answer :ﬂ

J59

Question :(March 2016)

(a) Equation of the plane with intercepts 2,3,4 on the x,y
and z respectively is
(i) 2x+3y+4z=1
(i) 2x+3y+4z=12
(iii) 6x+4y+3z =1
(iv) 6x +4y +3z =12

o
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(b) Find the Cartesian equation of the plane passing
through the points A(2,5,-3), B(-2,-3,5) and
(5, 3,-3).

Answer :

(a) 6x+4y+3z=12

(b) 2x+3y+4z="7

= {{ &
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