Very Short Answer Questions (PYQ)

[1 Mark]

Q1. If aline has direction ratios 2, -1, =2, then what are its direction cosines?
Ans.

Here direction ratios of line are 2, -1, -2

2 1 2

~ Direction cosines of line are — - =y — - =, — = -
\,v"22?( 1) +(-2) \."22!‘( 1)°+(-2)° 2% 0C )5 21

Note: If a, b, ¢ are the direction ratios of a line, the direction cosines are

a b c

vazib? ez’ varibticz Va?ib?ic?

Q.2. If the equation of a line 1 Z 4 then find the direction
ratios of line parallel to AB.

Ans. The direction ratios of line parallel to AB is 1, —2 and 4.

Q.3. Write the direction cosine of aline equally inclined to the three coordinate
axes.

Ans.

Any line equally inclined to coordinate axes will have direction cosines /, [, /

FE+PFP+E=1
gi=1 = =+
V3
Direction cosines are + —, + + + L or—- L - L _ L
ection ¢ es Nk 7 - 7 i’ Nt NG

Q.4. Write the distance of the following plane from the origin.

2X=-y+2z2+1=0



Ans.

We have given plane
2x-y+2z+1=0

. ; o | 2x0 1x0)4(2x0) 1 ‘ |
Distance from origin = | € ,) sl s, 8 |—— | = %
| \,,,'(2)21( 1)2'(2)2 | v44+114

Q.5. Write the cartesian equation of the following line given in vector form.
— o TN 7 s ~ 7
r=(2i+j-4k)+A(i - j- k)

AnNs.

Vector form of a line is given as

r=24j- dk+Ni-j- k)

Direction ratios of above equation are (1, -1, =1) and point through which the line passes is (2, I,

- Cartesian equation is

: z—2 y-1 244
? 8 i = Tk 01';1?*2111—1/:"2—'4

Q.6. Write the direction cosines of a line parallel to z-axis.

Ans.

The angle made by a line parallel to z-axis with x, y and z-axis are 90°, 90° and 0°
respectively.

~ The direction cosines of the line are cos 90°, cos 90°, cos 0°i.e., 0, O, 1.

Q.7. Write the cartesian equation of a plane, bisecting the line segment joining the
points A(2, 3, 5) and B(4, 5, 7) at right angles.

Ans.

=AY,



One point of required plane = mid point of given line segment.
- (30 5) = 3 4.6)
Also Dr's of normal to the plane = (4 - 2), (5 - 3), (7 - 5)
=2, 2,2
Therefore, required equation of plane is
2(x-3)+2(y-4)+2(z-6)=0
2x+2y+2z=260rx+y+z=13

Q.8. Write the vector equation of the plane, passing through the point (a, b, ¢) and

T(i+j+k)=2

parallel to the plane

AnNs.

Since, the required plane is parallel to plane ?(; + 3 + I;) =2.
. Normal of required plane is normal of given plane.

= Normal of required plane = i+ 3 +k

. Required vector equation of plane

{7 - (@i +bj+ck)).(i+j+k)=0

Q.9. Find the angle between the lines 2x =3y =—z and 6x = -y = - 4z.

Ans.



Given lines are

2x = 3y = - z and 6x = - y = - 4z which may be written as

z -0 y o0 z-0 ; z-0 y 0 z-0
== ws () and =5 =3
2 3 % 4

-~ -

Parallel vectors by and by of (i) and (ii) respectively are

—& 14 LA A — 13 ~ 13

by =35i+37- k and b, = ci — j— Zk

— —

Angle between lines (1) and (ii) = Angle between by and by
= cos ! ( s ) = cos™ (3437 BG4
a1 &R e e 3

1 L, 1
— cos ' 1? 3l2 T
TN Y e e L
\/4'9’\/35 16

Q.10. Find the sum of the intercepts cut off by the plane 2x +y —z =5, on the
coordinate axes.

Ans.

Let a, b, c be the intercepts cut off by the plane

Y-axis
A

B (0, b, 0)

B(a,0,0)

-
'

¢ X-axis

Z-axis



2x+y-z=5 ... (1) on x, y and z-axis respectively.
= A(a, 0, 0), B(0, b, 0) and C(0, 0, ¢) satisfy the equation (i)

P 5
Hence, 22+0-0=5=>a=3

(S

x0+b-0=5=b=5

[S]

x0+0-c=5=>c=-5

¢+b+e=245-5=

| e

Q.11. Write the coordinates of the point which is the reflection of the point in the
XZ-plane.

Ans.

The reflection of the point (a,B,y) in the XZ plane is (a,—B,y).

Y-axis
A

' {ar BJ’ T)

k-
T -

{a-r 0: Y] X-axis

|
|
|
|

Z-axis I

: {u-r_ﬂ:?)

Q.12. Find the distance between the planes

7.(2 —3j+6k)—4=0and 7.(6i — 95+ 18k)+30=0

AnNs.



Given two planes are
7 (21— 3j+6k)—4—0and r.(6i - 9j+18k) + 30—0
Given planes may be written in cartesian form as
2z — 3y+62-4=0 ... (i)
6z — 9y+18z + 30=0 ...(i)
Let P(zy,y1,21) be a point on plane (i)
2z, — 3y; +62; —4=0
= 2z - 3y +621 =4 ... (iii)
The length of the perpendicular from P(z,,y;,2;) to plane (ii)

6z; — 9y, +182; 130

‘3(21:. 3y, 1627 )4 30 '

_ |3 x 4430 _ 42| _ o [Tcing (i
=== = =2 [Using (i)

Q.13. Write the equation of a plane which is at a distance of 5v/3 units from origin
and the normal to which is equally inclined to coordinate axes.

Ans.



Obviously, a vector equally inclined to co-ordinate axes is given by i + j + k

2o ¢ 3 . i1jik PR
Unit vector equally inclined to co-ordinate axes — ——2 —— — %(z +ji+k)

,/lzll'ilz
Therefore, required equation of plane is
?.{%(2 +3'+ic)} — 53
r.(i+j+k)=15 or z+y+z=15

Q.14. If aline 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.

Ans.

Let the angle made by line with positive direction of z-axis be then,

we know that

cos? 90 + cos® 60 + cos? 0 = 1

4

0+(%)2+c0520:1 = %+c0520:1

= coszezl—i- —  cosZf =

| o

= co0sf = ﬁ:—‘/z—ri

— =60 or X if cosf— 22 and H—150" or 3 if cos§ — L

Q.15. Find the distance between the planes 2x —y + 2z =5 and 5x — 2.5y + 5z = 20.

Ans.



Let P(x1,y1,21) be any point on plane
2r - y+2z = 5 ... (i)
= 2z — y1+2z1 =5

Now distance of point P(x;,y1,21 ) from plane 5z — 2.5y+ 5z = 20 is given by

d == 511 - 2.5y1+521 - 20 s l2.5(211—y1 +2Zl—8)
\/52+(25)2+(5}2 \/25‘*'”5'{'25
| 25(5-8)
V50.25
= ;-?; = 1 unit
Very Short Answer Questions (OIQ)
[1 Mark]
Q.1. Write the angle between lines
g2 . PH. o z-1 _ 2943 _ z 45
3—_2,2—2and1— 7 —wrg.
Ans.

. : pE—_ : 3 .
From two given lines, we have direction ratios 3, -2, 0 and 1, 5, 2 respectively.

3
3X1+(— 2}X§+0X2 - e -
3 240 \/12+(;)!+2‘-’ VB /%

Q.2. Find the angle between the pair of lines given by

0 =4

ra] 5

Therefore, cos q =

T =3i4+2j-Aak+A(i+2j+2k)and ¥ = 5i—2j + p(3i+2j +6k)

Ans.



— o ” % = 2 5 5
Here; b1 = ¢ + 2 j 4+ 2k-and by =31 +2'j +6k

The angle gbetween the two lines is given by

ey ¢ F % 2 = 5 =

s B by. bs - (i+2 7 +2k). 31 +25+6k) 1344412 _ 19
F; VITaTa YOTar30 T X7 21
1|92

Hence, 8 = cos! (%)

Q.3. Find the equation of line passing through the point (2, 1, 3) having the
direction ratios 1, 1, — 2.
Ans.

Let the point A (2, 1,3) anda=1, b= 1, and ¢ = -2. Since, we know that cartesian

equation of straight line passing through the point (x;, yj, z;) having direction ratios, a, b,

Therefore, equation of required line is

2.  y=i 7.8

T~ 1 = 2
Q.4. Cartesian equation of aline AB is

2z -1 __ 4 -y _ ozt
2 7 2

Write the direction ratios of a line parallel to AB.

Ans.



We have equations of line

o] -
o
|
s
3]
|
T
et
~

2z -1 _4-y  =2-1 s .
2 A = AT A

Direction ratios of given line are 1, -7, 2.
Hence, direction ratios of any parallel line are 1, -7, 2 or any multiples of ratios.

Q.5. Find the equation of a plane that cuts the coordinates axes at (a, 0, 0), (0, b,
0) and (0, 0, ¢).

Ans.
The equation of such plane is = + % +=-=1

Q.6. If aline makes an angle 30°, 60°, 90° with the positive direction of x, y, z axes
respectively, then find its direction cosines.

Ans.

Since, the direction cosine of line which makes an angle of a, b, g with x, y and z are cos a,

cos b and cos g.
Dc’s of given line are cos 30°, cos 60°, cos 90°

; 5 —\2—/3 ,%,0



Short Answer Questions-1 (PYQ)

[2 Mark]
Q.1. Write the vector equation of the following line.
g s - y+4 o Bz
g < S
Ans.

We get by comparing that the given line passes through the point (x;, ¥, ;) fe, (5, -4, 6) and direction
ratios are (a, b, ¢) ie, (3,7, -2).
Now, we can write vector equation of line as

a = (51— 47+6k)+A(3i + 77 2k)

Q.2. Find the direction cosines of the line passing through two points (-2, 4, -5) and (1, 2,
3).

Ans.

We know that direction cosines of the line passing through two points P (x;, y;, z;) and Q (X3, 3, ;) are

given by

zZPQzl !yszyl ] ZZPQ:I : “"-here PQ y \/(x2_ 1:1)2 4_ (y2 - y1}2 + (32‘— zl)z

Here Pis (—2. 4, -5) and Qis (1, 2, 3).

So PQ=1/(1- (-2))°+(2- 4P+ (3~ (-5)° = V77

142 24 345

VTV VAT

Thus, the direction cosines of the line joining two points are

2

or

3
3l

=
VT v



. . T e 2

Q.3. Find the value of | so that the lines and

=¥ . =L 8 2

3A 1 7 are perpendicular to each other.
Ans.

The given lines can be expressed as

=1 V=2 258 =% =1 iz

R R R e T
The direction ratios of these lines are -3, 21, 2 and 31, 1, -7 respectively.

Since the lines are perpendicular, therefore
-3(3A) + (2A (1) +2 (-7) =0=> -9A+2A-14=0
= -7A=14= A=-2

Short Answer Questions-1 (O1Q)

[2 Mark]
Q.1. Show that the points A (2, 3,-4), B (1,-2, 3) and C (3, 8, —11) are collinear.

Ans.
Direction ratios of the line joining Aand B are (1-2), (-2-3),(3+4)i.e,-1,-57

Direction ratios of the line joining Aand C are (3-2), (8—-3), (11 +4)i.e., 1,5, -7

It is clear that direction ratios of line AB and AC are proportional.

= Parallel vectors of both lines are parallel to each other.

= Both given lines are parallel.

= But point A is common. So, points ABC are collinear.

Q.2. Find the equatlon of I|ne in vector and cartesian form that passes through the point

with position vector 2t - J+ 4l and is in the direction i+ 2] ke
Ans.



PV. of a point of line = 2i — 3’+ 4k.
=>the coordinate of that point = (2, -1, 4)

Therefore vector equation of the plane is

_}

_)
r = a+Ab

= (20— j+4k)+A(i+2j- k)

Also its cartesian form is

Here; x3 =2, yy==1,zi1=4anda=1,b=2, ¢c=-1,

Therefore required equation in cartesian form is

z 2:!“1:: 4
1 2 1

Q.5. Find the distance of the point whose position vector is

T (i- 2j+3k)=4.

Ans.

(4i +3j -

k) from the plane



Given PV. of point = 4i + 33' ~k

= Coordinates of point = (4, 3, - 1)

Equation of plane ?( i— 2j+3k ) =4

~ Cartesian form of equation

X-2y+3z-4=0

If d be the distance of point from the given plane then.

4x143x(- 2)+ (- 1)x3 - 4
VAP 2182




Long Answer Questions-I (PYQ)

[4 Mark]

Q.1. Find the shortest distance between the lines whose vector equations are:
— S e - b 7 — ™ ~ 7 S Za 7
r= (i+j)+A2i-j+k) and ¥ =(2i +j-k)+p(3i-575 +2k).
Ans.
Comparing the given equations with equations

- <
Y —a +Ab; and T —ap +p by

o T A A A B ALA A T A - A
Wegeta; =i+7j,b1 =2i - j+kand ap = 2i+j— k, ba= 3i — 5j+2k

2 = A o ~ -
Therefore, a3 — a; = (i — k) and

— = P, N . i j k o )

by xbo= (2i— j+k)x(3i—5j+2k)= |2 -1 1| =3i—-j— Tk
3 -5 2

—  —

‘bl X ba :\/§+1+19:\/5§

Hence, the shortest distance between the given lines is given by

(byxb)(a3- a1)

d—=
L »
blxbz
= ’3 0'7)— 9 units
\/,5_9 — V’Eﬁ D

Q.2. Find the vector and cartesian equations of the line passing through the

R = ot 3
point P(3, 0, 1) and parallel to the planes " - (i+2j)=0and 7. (35~ k)=0.

Ans.



—3 — -
Let ny and na be normal vector of given plane
" N — ~ ~ _
7. (i4+25)=0 ..(jand= 7. (35— k)0 ..(ii)
~ ~ _} ~ ~
ami—=i+2j and mp— 35— k

since, required line is parallel to the plane (1) and (i)

ny X ng is parallel vector of required line.

—

k
—
Now, ny X ng = 0

= (-2-0)i— (-1-0)j+ (3— 0)k= 2i+j+3k

O = =0
W N

i |

Hence, the vector equation of required line is
= Ay Al & ool
r = (3i+k)+A-2i+j+3k)
Corresponding cartesian equation is

Q.3. Find the distance between the lines |1 and |2 given by
L7 =i+2j— 4k +A(2i +3j+6k); LT =3i+3j— 5k+p(4i+6j+12k)
Ans.

Given lines are

li: 7 —1+27— 4k+ (20 +3j+6k)



P(1,2-4
P R .

ly: 7 =30 +3j — 5k+p(4i +6j+12k)

After observation, we get /| || h

Therefore, it is sufficient to find the perpendicular distance of a point of line /; to line 5.
The coordinate of a point of /, is P(1, 2, -4)

Also the cartesian form of line 5 is

Let Q(a, B, Y) be foot of perpendicular drawn from Pto line I,

v Q(a, b, g) lie on line

; 3_B-3 75 :
nE S == =) (say)

=>a=4A+3,b=6A+3,y=12A-5

—
Again, - PQ is perpendicular to line /.

— — —
= PQ. b =0, where b is parallel vector of



—) 4 & A
=>(_'G—l).4+(B —2-}.6+(_y+4). 12=0 [ PQ= (a-1)i + (B-2)j+ (y+4)k ]
=40 -4+6b-12+12g+48=0
=40+ 6b+ 12g+ 32 =0

= (4)\+3)+6(6)\+3)+12(12)\—5)

+
(o8]
(8]
i

<o

=16A+ 12+ 36A+ 18+ 144N - 60 +32=0
=196A+2=0 = A=_2—_1

196 98

Coordinate of Q@ = (4x (- 9_18) +3,6x (- %)-&3, 12: (- %)—- 5)
= (- 243 - 243 - 5-5)= (&, =)

Therefore required perpendicular distance is

(1) (- 2) ()= (8) + (8) '+ ()

- 962 | 46% 1557 9216 | 21161 3025
49° 49%
V14357 7293 V293 .
= T = 9 — = units

Q.4. Find the coordinates of the point where the line through the points (3, -4, -5)
and (2, -3, 1) crosses the plane 2x+y +z=7.

Ans.

The equation of line passing through the points (3, —4,—-5)and (2,-3, 1) is

A (3,4, -5)

/ \\F’ (c,By) /
7 \

2x+y+z=

B (2,-3,1)



z-3 yi4 z45 z -3 Y4 45 >
2-3 S =138 o7 (1)
Let the line (1) crosses at point P (@, 3, Y) the plane 2x + y + z = 7 ...(ii)

* Plies on line (1), therefore (a, b, g) satisfy equation (1)

3 B4 745
al e :/\(say)

=-A+3;Pp=A-4 and Y =6A-5
Also P (a, B, Y) lie on plane (i)
~20+B+y=7

=2 (-A+3)+ (A-4)+(6A-5) =7

=-2A+6+A-4+6A-5=7
= 5A =10 = A=2
Hence, the coordinate of required point Pis (-2 + 3,2 - 4,6 x2 - 5) ie, (1,-2,7)

Q.5. Alline passes through (2, -1, 3) and is perpendicular to the lines

B | - £ 3 = s A 2 s x A
T =i j- kN2 2j+k) T = (20— §— 3k)+p(i+2j+2k).
Obtain its equation in vector and cartesian form.

AnNs.



_)
Let b be parallel vector of required line.

.._}
= b is perpendicular to both given line.

— A A A a - A
= b =(2i-2j+k)x(i+2j+2k)

_9 1|=(-4-2)i- (4- 1)j+ (4+2)k= 6i — 3j +6k.

2

|
- hD >
[ SR

Hence, the equation of line in vector form is

por e e gk 2 % et = R o Boad i 7
r = (2i - j+3k)+A(-6i - 35+6k) r = (2 - j+3k)3N(2i+ 75— 2k)
pom S 7 2 33 N

r = (2i - j+3k)+p(2i+j- 2k) [p=—-3]]

Equation in cartesian form is

Q.6. Find the shortest distance between the following lines :

z—8 __ Y= -7 z+1 _ y+l 24l
. IR 1 and T T -6 1
Ans.
Let 23 _ ¥ 5 z g _3& and z}l_yll_zll_k
 FEC A T i T T

\
B:\'» line 2



Now, let’s take a point on first line as

A(N+3,-2A+5 A+7) and let

B(7k~-1,- 6k~ 1, k- 1) be point on the second line

The direction ratio of the line AB

Tk-AN-4, -6k+2A\-6,k-A-38

Now, as AB is the shortest distance between line 1 and line 2 so,
(7k-A=4) x 1 + (-6k+2A-6) x (=2) + (k-A-8) x 1 =0 (i)
and (7k =N~ 4) x7 + (=6k+2A = 6)x (=6) + (k~=A=8) x 1 =0 ..(i)
Solving equation (7) and (if), we get

A=0 and k=0

% AE(3,5,7) and BE (-1,-1,-1)

~ AB= /(3 + 1P+ (5+1P+(T+1 = /16 +36+64 = /116 units = 2./29 units

z+2 _ y+1 _z-3
Q.7. Find the point on the line * 2 2 at adistance 3v2 from the
point (1, 2, 3).

Ans.



z42 yil z-3
Lep 282 2 _ 23 _ 5

~ (3N =2, 2A - 1, 2A + 3) is any general point on the line

Now if the distance of the point from (1,2,3) 1s 32 , then

= JOEX-2-1F+ (22X -1-2P+ (22 +3-3F = (3v2)
SBA-3P 4+ (22 -3P +4X2=18 =9A? - 18A+ 9 +4A* - 12A + 9 + 4N = 18

= 17A° -30A=0=A (17A-30) =0

1 30
=>A=0o0r A = 57

: 5 2 1) 56 43 77
-~ Required point on the line is (-2, -1, 3) or (ﬁ, o ﬁ)

Q.8. Find the equation of the line passing through the point P (4, 6, 2) and the
z -1 Y 2+1

point of intersection of the line % 2 7 andtheplanex +y -z =8.

Ans.

Given line and plane are

-1

. =2 _ A ()

7

bt =

and x+y-z= 8 ..(i)
Let Q (@, B, Y) be point of intersection of equation (1) and (i),

‘Q lie on line (i)



\\ //ém&m

[ e/
X+y-z=8
/ x-1_ ¥y z+1
3~ 2 7

= ad=3A+1,b=2A,y=7A-1

Also Q (a, B, Y) lie on plane (if),
a+B-y=8
=3A+1+2A-7A+1=38
= -2A=6=>A=-3

~ Coordinates of Q = (-8, -6, -22).

Required equation of line passing through P (4, 6, 2) and Q (- 8, - 6, - 22) is

z-4 YyY-6 -2
418 646 2422

z-4 _ y-6 __ 2-2 N - S
= e Eggpeie— = == g == 2

Q.9. Find the shortest distance between the following two lines:

7= (1+Ni+(2-Nj+A+1k and 7 = (2i— j— k)+p (2i+j+2k)

Ans.



The given equation of the lines can be rearranged as given below.

o= (i+27+k)+A(i—j+k)and T = (2i— j— k)+p(2i+7+2k)

~

A S - o G W ang W R > % > o3
Thus, a; =i +2j+Ek, bj=i- j+kanday=2i - j—k, by= 2i + j+2k

> > > »
faz — a1)- (byxby)
bixb;

Shortest distance between lines =

We have E; - ;1) = §= 3_:,' = O

gy i j k 5§
by xba= 11 -1 1|=3i+05+3k
2 T 12
g 2y
by X ba| =+v/9+9 =232
) oo | G-3%i-2k). (-3i43k)| |_3-6] 3 342 .
Shortest distance WG —’ WG ’— oy B & units.

Q.10. Find the vector and cartesian equations of the line passing through the
point (2, 1, 3) and perpendicular to the lines

o~ o W—F. 28 T ooz B osg
and_3_2_

T2 3

ot e

Ans.



Let the cartesian equation of the line passing through (2, 1, 3) be

1 y-2 z—-3
21 =t ..(1)
and L. =2 =% ...(iii)

v a+2b+3c=0 .. (iv)
-32+2b+5c=0 ..(v)
From equation (iv) and (v).

a b ¢ I N S s
10 -6 ~9-5 216 =7 1 =ig= (S"))

= a=4A b=-14\ c= 8A

Putting the value of a, b and cin (i), we get

=% =ik =g F=3, W= F=3
42~ 14X 8A = 4 ~ 14 8
2° ¥—-% _z=%§ s .
= Z 5— = —5 = ——, Which is the cartesian form

The vector form is T — (2i +j+3k)+A(2i — Tj+4k)

-
~

z+1 _ dy+d5 3
g g

Q.11. Find the angle between the line -8
2y —11z = 3.

and the plane 10x +

Ans.



Given line can be rearranged to get

z-(-1) v-(-58) 3

2 3 6
Its direction ratios are 2, 3, 6.
Direction ratios of normal to the plane 10x+ 2y - 11z = 3 are 10, 2, - 11

Angle between the line and plane

Shilg = 2x1043x246(- 11) 2046 66 - 40
T J119:136 100144121 7x15 T 105

. _‘._8 -z v 1 _8

sinf = = or #=sin (21

Q.12. Find the equation of the perpendicular drawn from the point (1, -2, 3) to the
plane 2x -3y + 4z + 9 =0 . Also, find the coordinates of the foot of the
perpendicular.

Ans.

Let the foot of the perpendicular on the plane be A.
PA perpendicular to the plane

2x—-3y+4z+9=0

Drsof PA=2,-3,4

Equation of PA can be written as



General points of line PA = (2A + 1, -3A -2, 4\ + 3)
The point is on the plane hence

2(2A+ 1) =3(-3M=2)+4 (4A+3) +9 =0
=29A+29=0o0rA=-1

~Coordinates of foot of perpendicular are (-1, I, ~1).

Q.13. Find the cartesian equation of the plane passing through the points A (0, O,
x4 _ Yy+3 _ 241
| A T O

0) and B (3, -1, 2) and parallel to the line

Ans.



Equation of plane is given by
a(x-x)+b(y-n)+c(z-2z)=0
Given plane passes through (0, 0, 0)

- a(x-0)+b(y-0)+c(z-0)=0..()
Plane (i), passes through (3, -1, 2)

- 3a-b+2c=0..(i)

Also, plane (i) is parallel to the line

a-4b+7¢=0 o (41)

Eliminating a, b, ¢ from equations (i), (i) and (iii), we get

z Yy z

3 =3 3]=0

i & %

gl 2’_ |3 2’+z’3 —1‘_0
a7 Y117 |

= x(-7+8) -y (21 -2)+z(-12+1) =0
= x- 19y - 11z =0, which is the required equation

z+2 _ y+l > -3

Q.14. Find the points on the line S 2 at adistance 5 units from the
point P (1, 3, 3).

AnNs.



Given cartesian form of line is:

z42 w1 7.3
§ - B Svng

~ General point on line is (3p - 2, 2p. ~1, 2p + 3)

Since, distance of point on line from P ( 1.3, 3') is 5 units.

~ /(Bp-2-1P+(2p-1-3P+(2p+3- 3P =5

= (3U-3)2+ (2u-4)2+ (2p)* =25

= 17p% -34p=0

= 17p (k-2)=0 = u=0,2

+ Required point on line is (-2, -1, 3) for p = 0, or (4, 3,7) for p = 2.

Q.15. Find the distance of the point P (6, 5, 9) from the plane determined by the
points A (3, -1, 2), B (5, 2, 4) and C(-1, -1, 6).
Ans.

Plane determined by the points A (3, -1, 2), B (5, 2, 4) and C (=1, -1, 6) is

-3 v+1 z- 2 z—3 y+1 z-2
5-3 241 4-2|=0 = 2 3 2 |=0
-1-3 -1+1 6-2 -4 0 4

2 2

-9 |5 §|- w0 | ®

2 3
+(z— 2 =1
‘ : )'—4 0'
= 12x-36~-16y~-16+12z-24=0
= 3x-4y+3z-19=0

Distance of this plane from point P ( 6, 5, 9) is

(3x6) — (4x5)4(3x9) — 19
VB3]

units.

|18 20427 - 19| _ 6
VOr1649 Vv



z+1 _ y+3 z+5
: 7
Q.16. Show that the lines
Also find their point of intersection.

Ans.

Given lines are

= =5 ()

Let two lines (i) and (ii) intersect at a point P(a, b, Y).

= (@, B, Y) satisfy line (1)

ail B43 Y45 P

=a=3A-1,b=5A-3,y=7A- 5, ...(di)

Again (@, B, Y) also lie on (i)

From I and 11

intersect.



=29A-9=5A-7 = 25A-35=21A-33

= 4\ = =4 =2

[S]

L 2
2 2

Since, the value of |1 in both the cases is same

= Both lines intersect each other at a point.

~Intersecting point = (@, B,Y) = (%' 1, %“‘ 3, %” 5) [From ("""‘)]

?

(3~ 3%)

Q.17. Find the vector and cartesian equations of the line passing through the
point (1, 2, —4) and perpendicular to the two lines

13| -
o] =

” +19 - —q5 - 29 -
18:?/ _~10and1 ]o:y z—5

3 - 16 7 3 8 5

OR

Find the equation of a line passing through the point (1, 2, —4) and perpendicular
to two lines

7 = (8i — 195+ 10k)+ A(3i — 16j+ Tk)and 7 = (15i + 29j + 5k) + pu(3i + 85 — 5k).

Ans.
Let the cartesian equation of line passing through (1, 2, - 4) be

z -1 Y- 2 214 =
m b e ...(]‘)

Given lines are

8  yil9 > 10 .2
33 =5 == o (1)

- — —
Obviously parallel vectors b1, b2 and bz of (i), (if) and (iif) respectively are given as



—> s X = % s T 0% X &
by =ai +bj+ck; bo =3i — 165+ Tk; bz =3i +8j — 5k

According to question

Hence,3a - 16b+ 7¢=0 ...(iv)
and3a+ 8b-5¢c=0 ( V)
From equation (iv) and (v), we get

a b c

80 56 21115 24148

= a= 2\ b= 3\ c=6A

Putting the value of a, b, ¢ in (1), we get the required cartesian equation of line as

22 3A 6A

z -1 y- 2 z+4 = z-1_ Y x4

Hence, vector equation is

v = (i+27— 4k)+A(2i+3j+6k)

Q.18. Find the angle between the following pair of lines:

-z4+2 __ y-1 243 and z+2_2y*8_;—5

= D -3 —1 4 4

and check whether the lines are parallel or perpendicular.

Ans.



The equation of given lines can be written in standard form as

 E 3 (7)
2 -
and = (1 ) — y24 = “45 .. (1)
— —

If by and by are vectors parallel to lines (7) and (i) respectively, then

— & o - — A A A
by —2i +7j— 3k and by — — i + 27+ 4k

— —
Obviously, if q is the angle between lines (7) and (i) then q is also the angle between by and bs.

> >
b.b (28475 — 3k). (- i+2j 14k 2414 - 12
cosf— | la | - | S0
| [ | | Ve 3P e i | VOV
—
= 0_2

Angle between both lines is 90"

Hence, given lines are perpendicular to each other.

— % 2 =
Q.19. A line passing through the point A with position vector a =4i+2j+2k

— L ! -
is parallel to the vector b =2i+3j+ 6k. Find the length of the perpendicular

___) -~ -~ ~
. : . " ry =1+ 25+ 3k.
drawn on this line from a point P with position vector : +2+

Ans.

The equation of line passing through the point A and parallel to bis given in cartesian
form as



Let Q(a, B, v) be foot of perpendicular drawn from point P to the line (7).

Co-ordinate or point P=(1,2,3) [-- P.V. of P is i+2j +3I::]

Since, Q lie on line (1)

a=22+4+4;, B=3A+2; y=61+2.

*P (1,2 3)

M )

b = 2i+3/+6k

-«

Q (o, B7)
x-4 _y-2 _z-2

2 7 3 7 A

— R § A
Now, PQ= (a- 1)i+ (8- 2)j+ (v- 3)k

_>

— — —
Obviously, PQ L b PG b =0

= 2(a-1)+3(B-2)+6(y-3)=0
= 20— 2+38-6+6y— 18=0

= 2a+38+6y—-26=0
Putting the value of a, 8, v; we get

2(2A+4)+3(3A+2)+6(6A+2)— 26 =0



= 4A+8+9A+6+36A+12- 26=0
= 49X =0 = A=0
Hence, the co-ordinate of Q = (4, 2, 2)

~ Length of perpendicular Q = (4, 2, 2)
=4/9+0+1 = /10 nits.

.t~2:y+1:z—2
Q.20. Find the coordinates of the point, where the line 3 4 -
intersects the plane x -y + z-5=0. Also find the angle between the line and the

plane.

AnNs.

Let the given line

z 2 yil z 2 (1)

3 4 T 2

intersect at point P (a, b, g) tothe plane x - y+2z-5=0 ..(ii)
P (a, B, Y) lie on line (1)

.a-2 A1 -2
T3 T T4 T T2

= A (say)
0=3A+2;b=4A-1;g=2A+2
Also, P (@, B, Y) lies on plane (i)

(3)\+ 2) = (4)\ = T (21+2) - 5=0

=23A+2-4A+1+2A+2-5=0=2A=0

sg=20==1Y=2



\\ﬂmM)

A
A

Hence, co-ordinate of required point = (2, — 1, 2)
Now, find angle between line (i) and plane (ii)

If © be the required angle, then

sin § = | -1
blin]|
1171
. S-S
| b =3i+45+2k
» sinf = | ! — {1 s S B
| VOTTET. (f12e (12| IV x”f{ ”> ¥ it
= -
b: ni=3—-4+42=1
. 1 s | 1
sinf = — = # — sin (—_—)
N N

Q.21. Find the coordinates of the point where the line through the points A(3, 4, 1)
and B(5, 1, 6) crosses the XZ plane. Also find the angle which this line makes with
the XZ plane.

Ans.



Let P (a, b, g) be the point at which the given line crosses the XZ plane.

Now the equation of given line AB is

. 3 B -4 =1 )
."2 =—5 =—5— =A (say)

=2>0=2A+3;b=-3A+4 andg=5A+1
Also P (a, B, Y) lie on XZ plane, ie, y=0 (0x+ ly + 0z = 0)
Oa+1.b+0.g=0

=2B=0=2-3A+4=0 = A=

s

Hence, the co-ordinates of required point P is

17

4
a=2xz3+3=3+3=7%

wloe

B=-3x % +4=0
y=5x3+1=2
. . Ol e i O
Co-ordinate of required point is (-3—,0,-—3-)

Let q be the angle made by line AB with XZ plane.



Here n — j
— P P ~
b —2i — 37 +5k

- —
7] =1 and 1b'=\/ﬂmzm

. j. (2i — 3j15k) I 3'
=s = =
sin © 1. 38 V38
S 3 s | 3
= —_— — — s
sin 8 = = f = sin (\/_)

Q.22. Find the vector equation of the line passing through the point A(1, 2, -1)
and parallel to the line 5x — 25 = 14 — 7y = 35z.

Ans.

Given line is

br — 256 =14 - Ty =35z




Hence, parallel vector of given line ie,

—r & - a
b —7i-5j+k

Since required line is parallel to given line (1)

— R Rl
= b =Ti - 5j+ k will also be parallel vector of required line which passes through A(1, 2, -1).

Therefore, required vector equation of line is
How i, e B 2 % iR
r=(i+2j- k)+X(7i - 5j+k)

Q.23. Find the co-ordinates of the point where the line

T =(—i-2j- 3k)+A(3i+4j+3k) o
meets the plane which is
4

e & T o
perpendicular to the vector n =i+ j+3k and at a distance of v from origin.

Ans.

We know that the equation of plane is

= r.nd where is normal unit vector and d is perpendicular distance from origin.
—~ ; |5 | 3;@ 1 » by o 4
Here, n = = i+j+3k)and d = —
' VI21Z3T VI (i+3 / V11

Equation of plane

A S iy TN V.
r'\_/_l_T(z+]+3k)—\/ﬁ
=> ?.(§+3+3l}):4

=5 x+y+3z=4 ..(j



Equation of given line

T = (~i- 27— 3k)+A(3i+47+3k)

Its cartesian form is

Let Q (@, B, Y,) be the point of intersection of () & (if)
~ Qlies on (ii)

atl _ B2 y+3
¥ — & = § =A

=>a=3A-1,b=4A-2,g=3A-3
Also, Q lies on (i)

~A+B+3y=4
BA-1+4A-2+9A-9=4

= 16A=16 = A=1
~0=2p=2,¥=0

Required point of intersection = (2, 2, 0)



Q.24. A variable plane which remains at a constant distance 3p from the origin
cuts the coordinate axes at A, B, C. Show that the locus of the centroid of

oy L 2 = &
triangle ABCis & ¥ # P
Ans.

Let the given variable plane meets X, Y and Z axes at A(a, 0, 0), B(0, b, 0), C(0, 0, ).

Therefore the equation of given plane is given by

Let (a, B, ) be the coordinates of the centroid of triangle ABC. Then

_ ai040 _ a ug =
a=-——=3 =2 @=3a
04b10 b

YV=—7—=3 = ¢c=3

3p is the distance from origin to the plane (i)

0. 1

e
[=
h

n| -

| -

AR O W,
wtpta~
1 1 i .. i S—— - B -
=W+W+W—W [Puttmg\alueofa—3a,b_35,0—37]
1 1 . 4
T @t E TR

Therefore, Locus of (a,8,y) is 2—12 + yiz - % = # Hence proved.



Q.25. Find the image P’ of the point P having position vector i43j+4k in the

P P
plane " (26 = J+k)+3=0 yencetind the length of PP".
Ans.

Let given point be P (1, 3, 4) and the equation of given plane in cartisan form be
2x-y+z+3=0 wf1)

Let R (xy, y1, 1) of foot of perpendicular and Q (@, B, Y) be the image of P
Since, R (x;, ¥;, z) lie on plane (i)

2x;-y1+2+3=0 (1)

— N A A s
Also, normal vector n of plane (i) is n =2i — j+k

___.) -~ “ -
and PR= (zy - 1)i+ (yi— 3)i+ (21— 4)k
e
PR||n
TP(+3/+4%)

I W= (20-7+ %)

!

R (X.1, Y4 21)

L FRiI-j+k)+3=0
2x-y+z+3=0
Q (o, B ¥)



Since R is the mid point of PQ

n-1 y-3 z-4 _ _a+1 B
= 5 =To1 =1 A B -1=—5— = a=-3
= xp=2h+Ly; ==L +3,z; =L +4 4=B;3 = B=5
Putting x,, y,, z, in (if)we get 3= 754 = v=2

= 22 +1)-(-2+43)+(A+4)+3=0 Hence, image Q = (-3, 5, 2)

= AA+2+A-3+1+4+3=0

= 6L+6=0 = A=-1
R=(x,¥1,2) = (-1,4,3)

PP =/(-3-1)2+(5-3)2+(2-4)2
=J16+4+4=/24
=24/6 units

Long Answer Questions-| (OIQ)

[4 Mark]

Q.1. Find the equation of the plane passing through the point (-1, 2, 1) and
perpendicular to the line joining the points (-3, 1, 2) and (2, 3, 4). Also, find the
perpendicular distance of the origin from this plane.

Ans.

Let the equation of plane passing through (-1, 2, 1) be
a(x+1)+b(y=2)+c(z-1) =0 ..(3)

Now the equation of line joining point (-3, I, 2) and (2, 3, 4) is

zi3 ¥
213 3

(3] IS

l —
T =

1 2
= oy R 232 e 11)

1
Plane (1) is perpendicular to line (i)

= Eb = % = A (say) [+ Normal vector of (i) is parallel to line (ii)

= a=5Ab=2A c=2A



Hence, equation of required plane is
5 (x+1)+2N (y - 2)+2A (z- 1) =0
=3Xx+Dd+2y-4+2z2-2=0
=5x+2y+2z-1=0

If d is the distance from origin to plane then

Ozi0y10.2 1 1
d= == ;
V5212222 V33

- X aaly B £ & o
0.2. Show that the line T = (28 = 25+ 3k)+ A(i — j+4k).
7. (i+5j+k)=5

is parallel to the

plane Also, find the distance between them.
Ans.

= = — = - =
As we know that the line 7 = a + A b is parallel to the plane r . n =g only when b. n

R =P
a.n
By E—
i

= %+53’+l}andq=5.

= 0 and the

distance between the line and the plane is given by

o « 5 —r ~ ~ &
Here, @ — 21 — 2j4+3k, b — i- j+4k, n

— R S N S
b.nm= (i- j+4k). (i+5j+k)

Now,
=jlx1+(-1)x5+4x1{=0
Hence, the given line is parallel to the given plane.

Now, distance between the given line and the given plane

> —> -~ -~ - - a A
Ia.n qI . |(2i 2 + 3k). (it 5j1k) 5}

|r{| B |5 44

[2x14(- 2)x543x1 - 5| [2 - 1043 - 5] 10 .
= = = —— units.

VAP LB () Vit HA




Q.3. Find the vector equation of a line passing through the point with position

2 % = — %
vector (2i - 3j — 5k) perpendicular to the plane - (61
Also find the point of intersection of this line and the plane.

Ans.

As the required line is perpendicular to the plane

=% e - & :

r (6 =35+ Bk)+2= 0 .(3)

< : E i ~3 & & | s
So, the required line is parallel to n = 6i — 3j + 5k

: A A 3 R —
Thus, the required line passes through the point with position vector a

to n =67 — 3j+5k.

: ’ i . 4
Hence, the vector equation of the required lineis 7 = a +A n

ie, T = (2 — 37— 5k)+\ (6i — 3j+5k) ...(ii)

If the line (if) meets the plane (i), then

[(2i — 3j — 5k)+ A(6i — 3j +5k)]. (6i — 35 +5k)+2=0
= [(246X)i —(3+3X)j+ (5A—5)k]. (61 —3j+5k)+2=0
=6 (2+61) +3 (3 +31) +5 (51 - 5) = -2

=701 =2= A=
Substituting A = = in (ii), we get

v = (2i -35-5k)+ L (6i -3j +5k)— L (76i —108j — 170k)

’ T s e e (70 108 170\
Hence, the required point of intersection is (35 e )z.e., (

= 33’ + 5123) +2=0.

= 2j - 3}' — 5k and is parallel

76 108 34
®IE T

Q.4. Find the perpendicular distance of the point (1, 0, 0) from the line

z -1 __ y¥l 2410
-

Ans.



Let L be the foot of perpendicular drawn from the point P (1, O, 0) on the given line.

4 P(1,0,0)

L x—1_y+1 _z+10
2 -3 7 8

The coordinates of general point on the line are
x=2k+1,y==(3A+1),z=8A-10

Then the coordinates of L

becomes [ 2A + 1, = (3A + 1), 8A - 10]
Therefore, direction ratios of PL are

2A, = (3A + 1), (8N - 10) respectively.
Direction ratios of the given line are 2, -3, 8.
Since PL 1 given line, therefore,

2.2A+ 3 (3)\+ 1) +38 (SA- 10) =0

24N+ 9A+34+64A-80=0 = A=1

Putting A= 1in [ 2A + 1, = (3A + 1), 8A ~ 10], we find that required foot of perpendicular is [3, -4, -2] .

~Length PL=,/(3-1P+(-4-0P+(-2-0p

= /4+16+4 = /24 units.



Q.5. The equation of motion of a pointin spaceis x =2t,y =-4t,z =
4t where t measured in hour and the co-ordinates of moving point in kilometers.
Find the distance of the point from the starting point O (0, 0, 0) in 10 hours.

Ans.

Eliminating 't from the given equations, we get the equation of the path as given point

Obviously, the path of the point is a straight line passing through origin (0, 0, 0)
When ¢ = 10 hours the position of point is at x = 20, y = - 40, z = 40.
i.e, After 10 hours the position of point will be at (20, - 40, 40)

Therefore, required distance = distance between point (0, 0, 0) and (20, - 40, 40)

— /(20— 0F + (40— 07 + (40— O

= 4/400 + 1600 + 1600

= +/3600 = 60 km.



Long Answer Questions-ll (PYQ)

[6 Mark]

Q.1. Find the coordinates of the foot of perpendicular and the length of the
perpendicular drawn from the point P (5, 4, 2) to the line

— Y oomE g 195 T
r=-1+3j+k+A(20+3j k). Also find the image of P in this line.
Ans.

Given line is

ro=—i+3j+k+A(20+35-k)

It can be written in cartesian form as

Let Q (@, B, Y) be the foot of perpendicular drawn from P(5, 4, 2) to the line (i) and P’ (xy, y, z;) be the

image of P on the line (1)

P (54,2
b
—°’0
. Qo By)
1
= s R a2 30
1

"Pl(xlr:;h Z.])



" Q (@, B, y) lie on line (i)

=>0=2A-1;B=3A+3andy=-A+1 .. (i)
— ’ & "
Now,PQ= (a-5)i + (B—4)j + (v- 2)k
o R |
Parallel vector of line (/) b = 2i +3j —k.

— — —
b

4 PQ. b

Il
o

Obviously I’_(S 4
2(@-5)+3(B-4)+(-1)(y-2)=0

=220-10+3-12-y+2=0

=20+3B-y-20=0

=2 (2A- 1) +3 (3A+3) - (A + 1) - 20 = O [Putting value of @, B, Y from (if)]
4N -2+9A+9+A-1-20=0

= 14A-14=0=>A=1

Hence the coordinates of foot of perpendicular Qare (2x 1 -1, 3x1+3,-1+1),1e, (1,6,0)

Length of perpendicular = /(5 -1F + (4—- 6F + (2- 0)

= V16+4+4 = /24 = 2,/6 units.

Also, since Q is mid-point of PP’

Therefore required image is (-3, 8, -2).



Q.2. Find the equation of the plane that contains the point (1, -1, 2) and is
perpendicular to both the planes 2x + 3y —2z =5 and x + 2y — 3z = 8. Hence find
the distance of point P(-2, 5, 5) from the plane obtained above.

Ans.

Equation of plane containing the point (1, -1, 2) is given by
a(x-1)+b(y+1)+c(z-2)=0..(1)
() is perpendicular to plane 2x + 3y - 2z=5
- 2a+3b~-2¢=0 ..(ii)
Also, (1) is perpendicular to plane x + 2y - 3z =8
a+2b- 3c=0 ..(ii)

From (i7) and (iif), we get

= a=-5\b=4A c=1

Putting these values in (1), we get

-5A (x-1)+4N(y+1)+A (z-2) =0
=>=5(x-1)+4(y+1)+(z-2)=0

= -5x+5+4y+4+2z-2=0=-5x+4y+2z+7=0

= 5x -4y -2z~ 7 =0 .. (iv) is the required equation of plane.



Again, if d be the distance of point P (-2, 5, 5) to plane (iv), then

5x (-2)+(-4)x5+(-1)x5 7
VEr (4P (1)

d:

_|-10-20-=6-7| 42 iy
_’ = '_ ‘/E_\/42umt.s

1:—'1:!/*2: z—3andz--1:y*2:z-—3
Q.3.If thelines 2 2k 2 k 1 5 are perpendicular,
then find the value of k and hence find the equation of plane containing these

lines.

Ans.

Given lines are

_>
Obviously, parallel vectors by and b of line (i) and (i) respectively are:

— ~ - ~ —r ~ » -
by ——3i — 2kj+2k and bo — ki + j+5k

_ —> —
Lines (1") i (ii) = b L1 b

=y =
= bi. by =0 = -3k-2k+10=0

=-5k+10=0=> k=1 =2



Putting k = 2 in (1) and (ii), we get

=8 z-1__¥-2 z-3
3_4_2<md2_1--5

Now, the equation of plane containing above two lines is

-1 y—-2 z-3
-3 -1 2 =0
2 1 5

=(x-1) (=20 -2) - (y-2) (-15-4) + (z-3) (-3+8) =0
= =22 (X~ F)+19 (y-—2)+5(z—-3) =0

= -22x+22+ 19y -38+5z-15=0

= =-22x+19y+5z-31=0=> 22x-19y-5z+31=0

. - v . T ¥ Z:—-%
Note: Equation of plane containing lines a.Il === and
1
I—1 Y= 2— 2 T— X2 Y- Y2
T -Z Y Y% _ Z- 2 e
a2 — bz - 2 18 ai bl C1 — 0, or ay
(15 b2 Co a9

Z— 2
C1 =0

C2

Q.4. Find the vector equation of the plane passing through the points (2, 1, -1)
and (-1, 3, 4) and perpendicular to the plane x — 2y + 4z = 10. Also show that the

plane thus obtained contains the line

Ans.
Let the equation of plane through (2, 1, 1) be

a(x=2)+b(y-1D+c(z+1)=0..()

(1) passes through (-1, 3, 4)

~a(-1-2)+b(3-1)+c(4+1)=0

= =3a+ 2b+ 5¢=0 ..(i)

T =— i+3j+4k+ A (3i — 2j— 5k).



- A A A
nq (ai + bj +ck)
=

A

Ty (- 2 + ak)

x—2y+4z=10

Also plane (i) is perpendicular to plane x - 2y + 4z = 10

= ﬁflz = E).Ez)z(]

1 a-2b+4c=0..(ii)

From (ii) and (iii), we get

b b
a — — c i %21—7-._

8+10 5412 6-2
=a=18\ b=17 A, c=4A
Putting the value of a, b, ¢in (i), we get
18N (x=2)+17A (y- 1) +4A (z+ 1) = 0
= 18x~-36+17y-17+4z+4=0
= 18x+ 17y +4z=49
Required vector equation of plane is
v, (181 + 175 + 4k) = 49 ..(iv)

Obviously plane (iv) contains the line

T = (i + 3j+4k)+ A (3i - 25-5k) ..(v)



Since, point (—5 +35+4 4IAc) satisfy equation (/v) and vector (182 +175 + 4IAc) is perpendicular to,
(3i — 25+5k), as (—i +37+4k). (18 +17j+4k) = ~18 + 51 + 16 = 49

and (181 + 17+ 4k). (3i — 2j —5k) =54 -34-20=0

Therefore, (iv) contains line (v).

Q.5. Let P (3, 2, 6) be apointin the space and Q be a point on the line
— a 8 2 e =
r = (i— j+2k)+p(-3i + j+ 5k)

—
vector M is PQ parallel to the plane x —4y +3z =1

’ then find the value of for which the

Ans.

Let P(3, 2, 6) be a point in the space and Q(a, B3, 7y) be a point on the given line represented in cartesian
form as

Q(a, B, v) lie on line (i)

a-1 Bi1 F—2

a=3pu+1,8=p—1,7y=>5u+2...(i)
—_> N N N
Now, PQ= (a—3)i+(B-2)j+ (v— 6)k

Normal vector of plane, o= i 4_}' + 3k



. == —
Obviously, PQ is perpendicular to n .

—
~PQn=0

(a—3).1+(B- 2).(4)+ (v- 6).3=0

4

= a—3-48+8+3y- 18=0 a—-48+3y-13=0
Putting the value of a, 8, -y from (ii), we get

-3p+1-4(p—-1)+3(5u+2)-13=0

= —-3u+1-4p+4+15u+6—- 13=0

o | -

Q.6. Find the vector and cartesian equations of the plane which bisects the line
joining the points (3, -2, 1) and (1, 4, =3) at right angles.

Ans.

— > —
Let P(3, -2, 1); Q(1, 4, —3) be two points such that R (a point of plane) is mid point of PQ and PQ is

perpendicular to required plane.
s : 341 3
Now, coordinate of R = (%,%,—g—l) =(2;1;:—1)

— A A A x _ -
Also, PQ = (1-3)i + (4+2)j+ (- 3— 1)k=2i + 6] — 4k

—
Now, we have a normal vector PQ and a point R(2, I, ~1) of required plane.



Therefore, vector equation of required plane is
_} ~ ~ ~ -~ ~ ~

(r - (2i+7— k)).(-2i +6j — 4k)=10
— A& Ala R e

{r - (2i+j5- k)}.(: —3j+2k)=0

— %o - ~

= r.(i—-3j+2k)- (2-3-2)=0

> r.(i-3j+2)+3=0

z-3y+22+3=0

Also, cartesian equation of required plane is

Q.7. Find the vector and Cartesian equations of a plane containing the two lines.
T =(2i+j— 3k)+A(i+2j+5k)and T = (3i+3j+2k)+p(3i - 2j+5k)
Ans.

Given lines are

= S i 7 2 2 7 :

r = (2i+j- 3k)+A(i+25+5k) ..(i)

— 2 2 5 A s 2

r = (3i+3j+2k)+p(3i - 25+5k) ..(i)

Here a; =2i+j+3k;  as =3i+3j+2k

— @ i i — A 2 %

by =i +25+5k; bo =3i — 25+ 5k
— - i j k
Now, by xbs=|1 2 5
3 -2 5



= (10+10)i — (5— 15)j+ (-2 — 6)k =207 + 107 — 8k
Hence, vector equation of required plane is

- =,
(1‘ - a1).(b1 X bg)zo

O e S
= 1 .(by xbs)=ay1.(by x b2)

T . (207 +10j — 8k) = (2i + j— 3k). (207 + 105 — 8k)

4

= 7.(20i +10j — 8k) =40+ 10+ 24

7. (207 +105 — 8k) =74 = 7 .(207+10j— 8k)="T4 =

Therefore, Cartesian equation is 10x + by — 4z = 37

42

T .(107 + 57 — 4k) =37

2y+3

3z+4

Q.8. Find the distance of the point (-2, 3, —4) from the line 2
measured parallel to the plane 4x + 12y =3z +1 =0.

Ans.

Let given point be P (-2, 3, =4) and given line and plane be

z42 2y 43 3z14 5
3 g g s 1)
4x+ 12y-3z+1=0 ...(ii')

Let Q (0, B, Y) be the point on line (1), such that

—
PQ parallel to plane (i)

=t o) e
=PQ L n [normal vector of (ii)]

— % ~ A
Now, PQ= (a+2)i+ (8-3)j+ (y+4)k

and n =43 +127 - 3k

4

5



— —
n

2P0 =10
=4 (a+2)+12(B-3)-3(y+4)=0
S 40+8+128-36-3y-12=0

=40+ 123 - 3y = 40 .4.(1'1’1')

x+2 _ 2y+3 _ 3z+4
3 ~ 4 7 5

Also, Q (a, B, Y) lie on line (i)

a2 2843 3r44 S,
y e[Sy

o — 2’6=4z\2 3’7=51\3 4

Putting the value of @, B,y in (iif), we get

4(30-2)+12(2;2)-3(22) =40

= 12A-8+24A- 18 - 15A + 4 = 40

= 31A-22=40

= 3IA = 62

=>A=2

2 a=3><2—2:4,ﬂ= 4x2 8:%, ’Y:SX2 4:2

Hence Q = (4, %,2)

~ Distance, PQ = \/(4+2)2+(g--?,))2+(2+4)2 = \/36+36+% = 3%9_:% units.



Q.9. Find the equation of the plane passing through the point (-1, 3, 2) and
perpendicular to each of the planes x + 2y+ 3z=5and 3x + 3y +z=0.

Ans.

The equation of plane through (-1, 3, 2) can be expressed as
A(x+1)+B(y-3)+C(z-2)=0
As the required plane is perpendicular to x + 2y + 3z=5and 3x+ 3y + z= 0, we get

A+2B+3C=0 and 3A+3B+C=0

A B c A_B_C
2329 9.1 3 6 = -~ 8 3
Direction ratios of normal to the required plane are -7, 8, -3.

Hence, equation of the plane will be

=7 (X+:1)+:8 (= 3)—=3(z-2) =10
= -7X-7+8y-24-3z+6=0
or 7X-8y+3z+25=0

Q.10. Find the distance of the point (2, 12, 5) from the point of intersection of the
line

?:2%_ 43‘ 4 o Ao X (3%+43+2ic)andtheplane _7:) (;— 23-*-];3):0-
Ans.

Given line and plane are
- ~ ~ 7 s pe 7 :
r o= (20 - 45+2k)+A(3i+45+2k) ... (10

and 7 .(i - 2j+k) = 0 ... (il)



P(2,125)

\ - {
W
N\

For intersection point , we solve equations (7) and (i) by putting the value of ' from (i) in (i)

[(27 — 47+ 2k)+ A(3i +45+2k)). (i - 2j+k)=0

= [(24+3\)i — (4— 4N)j+ (2+22)k].(i — 2j+k)=0
= (2430) +2 (4-4N) + (2+20) =0
=2+30+8-8A+2+2A=0=12-3A=0

=>A=4

Hence position vector of intersecting point is 147 + 12¢ + 10k.

Co-ordinate of intersecting point, Q = (14, 12, 10)

Required distance = /(14 - 2P + (12 - 12P + (10— 5p
= /144 + 25 = /169 units
= 13 units.
Q.11. The points A (4, 5, 10), B (2, 3, 4) and C (1, 2, -1) are three vertices of a

parallelogram ABCD. Find the vector equations of the sides AB and BC and also
find the coordinates of point D.

Ans.



The points A (4, 5, 10), B (2, 3, 4) and C (I, 2, ~1) are three vertices of parallelogram ABCD.
Let coordinates of Dbe (x, y, 2)

Direction vector along AB is

—
a

{

(2-4)i+(3-5)j+(4- 10)k = 2i — 2 — 6k
- Equation of line AB, is given by
— w % 4 o sue a
b = (4i +5j+10k)+ A(2i + 25+ 6k)
Direction vector along BC'is
— ~ ~ ~ ~ ~ ~
e =(1=29+ (2= 3)j+(=1= 4)b=—-a= F—5k
- Equation of a line BC, is given by .
_) A~ A -~ -~ A ~
d = (2i+3j+4k)+p(i+ j+5k)

Since ABCD is a parallelogram AC and BD bisect each other

411 542 10 -1 _ |24z 34y 44z
27 e &2 T F Rei2ie

Coordinates of D are (3, 4, 5).

Q.12. Find the coordinates of the foot of the perpendicular and the perpendicular
distance of the point P (3, 2, 1) from the plane 2x -y +z+ 1 =0. Also find the
image of the point in the plane.

Ans.



Let O (0, B, Y) be the image of the point P (3, 2, 1) in the plane

2x-y+z+1=0

PO is perpendicular to the plane and S is the mid-point of PO and the foot of the perpendicular.

Dr's of PSare 2, -1, 1.

= Equation‘of PSare === — — =i
= General point on line is S (2U + 3, - U+ 2, p + 1)
If this point lies on plane, then

2 (2p+3) = (-p+2)+1 (u+1)+1=0
= 6p+6=0 => p=-1

~ Coordinates of S are (l, 3, 0).

As S is the mid point of PO,

+The coordinate of = (42,52,47) = (1,3,0)

*P(3,2,1)

2x—y+z=-1

® Ofa.puy)
By comparing both sides, we get

HE = T |
LN
1y

=0 = y=-1

Image of point Pis (-1, 4, -1).



Q.13. Find the coordinate of the point P where the line through A(3, - 4,-5)
and B (2, — 3, 1) crosses the plane passing through three points L(2, 2, 1), M(3, O,
1) and N(4, -1, 0). Also, find the ratio in which P divides the line segment AB.

Ans.
Let the coordinate of P be (a, B, ).
Equation of plane passing through L(2, 2, 1), M(3, 0, 1) and N(4, -1, 0) is given by

A(3 —4,-5)

\P(uﬁv)

\
1(410

« M(3,0,1)

Tz — 2 y—2z—1%
= 1 -2 O‘!:0
2 -3 2 |
= (x-2) (2-0) - (y-2) (-1-0) +(z-1) (-3+4) =0
= 2(x-2)+(y-2)+z-1=0
= 4+y-2+z-1=0



Now, the equation of line passing through A(3, -4, -5) and B(2, -3, 1) is given by

z—3 yt4 z+5 =z-3._  yr4 _ zi5 23
T 3-3 34 1Ib =1 =% -(#)
P (q, B, Y) lie on line AB
a—3 B4 Y45 iy
= o= = = A (say)

= a=-A+3,b=A-4,g=6A-5

AlsoP (q, B, Y) lie on plane (i)

= 20+B+Y-7=0

= 2(-A+3)+(A-4)+(6A-5)-7=0

=IANF+O6F+AN-4+6A=5-7=0

= S5A-10=0
= A=2
" G=I,B=—2,Y=7

» Co-ordinate of P= (1, -2, 7)

Let P divides AB in the ratio K: 1.

K x 241x 3

s 1= 1

= K+1=2K+3=K=-2

= P divides AB externally in the ratio 2 : 1.

Q.14. Find the shortest distance between thelines x +1 =2y ==12zand x =y + 2
=6z -06.

Ans.



Given lines are

z+1=2y=12zand z =y + 2 = 62— 6

z- (1) y-0 z-0 -
— = == and = : T
6

These lines may be written in vector form as
o 2 % 2 2 B ; B /4
r=(i+0i+0k)+A(i+355- k) --.(9)

pe el % 7 Tie & 13 .2
and v = (00 - 2j+k)+A(i+j+ gk)...(ii)

We know that the shortest distance between

— —
7=c?1)+/\b1 and 7=t;2>+/\b2 is given by
-3 > > >
SD — (a, a)l)-(bl:( b,)
|b|)(b2|
n A a — A A p3
Here, a; — i+0j+0k, by=i+1j- Lk
A PR O — & ~
a; = 0i — 2j+F, bp=i+] + ik
Now, @ —aj—=(0i-2j+k)— (~i+0j+0k)=1i—2j+k
=R o > ¢ k 1 ; 6 1 17
bixba=|1 1/2 -1/12|=(5+5)i- G+3)i+(1- 1)k
1 1 1/6
15 G 7.
=gt~ 3i+3k

o bal = /()" —% e

N 4+9436 49 - &
= 36 = 13

(i 2J|k)-(gt 71-43k) i
- =
i

. Required S.D.—




Q.15. From the point P(a, b, c), perpendiculars PL and PM are drawn
to YZ and ZX planes respectively. Find the equation of the plane OLM.

Ans.
Obviously, the coordinates of O, L and M are (0, 0, 0), (0, b, ¢) and (a, 0, c).

Y

A
(0,b,c)L P (a,b,c)

] » X
M (a, 0, ¢)

z

Therefore, the equation of required plane is given by

z—0 y—0 2-0
0-0 5-0 c-0(=0
a—-0 -0 e¢—-0

2 |

=0

|

(S

|

W
QR O 8R
(]

S o
o

= x(bc-0) - y(0- ac) + z(0 - ab) =0
= bex+acy - abz=0

Q.16. Find the equation of the plane passing through the point (1, 1, -1) and
perpendicular to the planes x +2y +3z—-7=0and 2x -3y + 4z = 0.

Ans.



Let the equation of plane passing through point (1, 1, ~1) be

g(x= L) +h(y=1)+c({z+1)=0 ..[9

Since (f) is perpendicular to the plane x+ 2y + 3z-7 =0
l.a+2.b+3.¢c=0 =a+2b+3c=0 ()

Again plane (i) is perpendicular to the plane 2x - 3y + 4z=0
2.a-3.b+4.¢c=0 =2a-3b+4c=0 .. (411)

From (if) and (iii), we get

8?9:6b4:3c4 =4 %:g:%:’\
= a=17Nb=2\ c=-7A

Putting the value of a, b, ¢ in (7), we get

17A (x= 1) +2A (y=1)=7A (z+1) =0

= 17 (x-1)+2(y-1)-7(z+1)=0

= 17x+2y-72z-17-2-7=0

= 17x+ 2y -7z~ 26 = 0 is the required equation.

[Note: The equation of plane passing through (x;, y1, z)) isgiven by a (x - x;) + b (y-y) + ¢ (2~ 2z) =

0, where a, b, ¢ are direction ratios of normal of plane.]

Q.17. Find the equation of the plane through the line of intersection of the
planes x +y + z=1 and 2x + 3y + 4z = 5 which is perpendicular to the

plane x —y + z = 0. Also find the distance of the plane obtained above, from the
origin.

Ans.



The equation of a plane passing through the intersection of the given planes is
(x+y+z-1)+A(2x+3y+4z-5)=0

= (1+2N)x+ (1 +3N) y+ (1 +4h) z- (1+5h) = 0 ... (i)

Since, (1) is perpendicular to x - y+ z=0

= (1+20) 1+ (1+3A) (-1)+(1+4A) 1=0

=2 1+2A-1-3A+1+4A=0

= 3A+1=0

= A=-

=

Putting the value of 1 in (1), we get

(-Hz+(1-1)y+(1-3)2-(1-3)=0 =

w|n
w

= x-2z+2 =0, itis required plane.
Let d be the distance of this plane from origin.

0.z + 0. y+0. (-2)42

EW: =2 - Ii‘ = +/2 units.
V121024 (-1)? V2
X 5 . RO bAieyid
Note: The distance of the point ( , B, V)to the plane ax + by + ¢z + d = 0 is given by m'—' .
[ point (@, B,Y) I ) g i e

Q.18. Find the coordinates of the point where the line through the points A (3, 4,
1) and B (5, 1, 6) crosses the XY-plane.

Ans.



Let P (a, B, Y) be the point at which the given line crosses the XY plane

Now, the equation of given line is

> — =21 ()

=g =T = ()
= ad=2A+3; P=-3A+4 and Yy=5A+1
Also P (d, B, Y) lie on given XY plane, ie, z= 0
~ 0.a+0.+y=0

= S5A+1=0

Hence, the coordinates of required point is

a=2x(= %)+3:E;[3’:—3x(— %)+4:%

: : . 13 23
i.e, required coordinates are ( ).

5.2 §?

and 7:5x(— %)+1:0

Q.19. Find the vector equation of the plane passing through the points (3, 4, 2)
and (7, 0, 6) and perpendicular to the plane 2x — 5y — 15 = 0. Also show that the

plane thus obtained contains the line

Ans.

T =i+3j- 2k + A(i—j+k)



Let the equation of plane through (3, 4, 2) be
a(x=3)+b(y-4)+c(z-2)=0 ..(i
(1) passes through (7,0, 6)
a(7-3)+b(0-4)+c(6-2)=0=>4a-4b+4c=0
= a-b+c=0..(i)
Also, since plane (1) is perpendicular to plane 2x - 5y - 15 =0
2a-5b+0c=0 ...(iii)

From (i) and (i), we get

Putting the value of a, b, c in (1), we get
S5A(x-3)+2A(y-4) -3\ (z-2)=0
= 5x-15+2y-8-32z+6=0
= S5x+2y-3z=17
: - c . 2 = z .
Required vector equation of plane is 7 . (5i + 2j - 3k) =17 ..(iv)
Obviously, plane (iv) contains the line
= B ol s T
r = (i+3j-2k)+ X (i- j+k) ..(v)
Since, point ( i+37- 2k ) satisfy the equation (iv) and vector is perpendicular to ( 57 + 23 -3k /)
as (i+3j— 2k). (50 +2j—3k)=5+6+6=17 and (5i+2j— 3k).(i-j+k)=5-2-3=0
Therefore, (iv) contains line (v).

Q.20. Show that the lines



T =31 42— 4k 4 A(i + 254 2k);

T =5i — 2j+ pu(3i + 2]+ 6k);

are intersecting. Hence find their point of intersection.

Ans.

Given lines are

N N ~ - ~ ~ —3 - ~ ~ - ~
v =3 +25- ak+A(i+2j+2k) and T =51 +25+p(3i+25+6k)
Its corresponding cartesian forms are

3 g2 z 44 5
S e g =g ()

If two lines (1) and (i) intersect, let interesting point be .

= (a, B, Y) satisfy line (i)

.a-3 p-2 y+4

|
1 - =3 =A = (say)

=>0=A+3,B=2A+2,Yy=2A-4

Also, (@, B, Y) will satisfy line (ii)

a-5 _ B2 =«
2 6




-4

|

landll = 2222 = X 9_3x46 = 2
2

Mand [T = X2_2A_ = A=A

The wvalue of | is same in both cases.
Hence, both lines intersect each other at point
(LB Y) S (-4+3,2x(-4)+2,2(-4)-4) (-1,-6,-12)

Q.21. Find the vector equation of the plane passing through three points with
position vectors ° +J-2k2i- j+k and ¢ + 27+ k- pls0 find the
coordinates of the point of intersection of this plane and the line

T =8i—j— k+A(2i— 2j+k)

Ans.

The equation of plane passing through three points i+ 3 = 21::, 92i — 3’+ kand i + 23’ +k
ie, (1,1,-2), (2,- 1, 1) and (1,2, 1) is

-1 y-1 z+2
2-1 -1-1 1+2{=0
1-1 2-1 1+2

r—1 y-1 z+2
= ¥ -2 3 (=0
0 1 3

7= —k+n@ -2/ +k)

11, ~2) \
(u,B,v)

2.21.1) (121)




= (X—-l)(—6 =3) - (y—-l') (3 - ) (z+ 2) (l +0) =0
= -9%+9-3y+3+2z+2=0

= 9x+3y-z=14...(J)

Its vector form is T . (9:7'+33’ - I:'.) =14

The given line is T = (3i— j—k)+ (20— 2] +k)

Its cartesian form is

3 yi1 53
z = == ..(if)

2 2

Let the line (ii) intersect plane () at (@, B, Y)

v (@, B Y) lie on (if)

Sa=2A+3;B=-2A-1;y=A-1

Also, point (@, B, Y) lie on plane (i)
=9%a+3b-g=14

=9 (2A+3)+3 (-2A-1) - (A~-1) =14
= 18A+27-6A-3-A+1=14

= 1I1A+25=14

= 11A=14-25

= 11A=~11

=>A=-1

Therefore, point of intersection = (1, 1, - 2).



Q.22. Find the coordinates of the point where the line through the points A (3, 4,
1) and B (5, 1, 6) crosses the plane determined by the points P (2, 1, 2), Q (3, 1, 0)
and R (4, -2, 1).

Ans.

The line through A (3, 4, 1) and B (5, 1, 6) is given by

4 ” 4 2 %
z-3 lll z-1 :> z—3 _ ¥ __z-1 (1)

The equation of plane determined by the points P (2, 1, 2), Q (3, 1, 0) and R (4, -2, 1) is given by,

-2 y-1 z-2 -2 y—-1 z—-2
3-2 1-1 0-2|=0 = 1 0 -2 |=0
4-2 -2-1 1-2 2 -3 -1

x-3 y-4 z-1

2 -3 5
11
S (o, B.v)
A
hY
hY
b

A

2x+y+z-7=0 N

= (0-6) (x~2)= (= 1+4) (y-1) +(-3-0) (2-2)'=0
= -6x+12-3y+3-3z2+6=0
= =-6x-3y-3z+21=0

= 2x+y+2z-7=0..(i)



Let S (@, B, Y) be intersecting point of line (I) and plane (II)

S (a,B,Y) lie on line ()

~A=2A+3,B=-3A+4,y=5A+1

© S (a, B,Y) also lie on plane (II)

2a+b+g-7=0
=2 (2A+3)+ (-3A+4)+ (5A+1)-7=0
= 4AN+6-3A+4+5A+1-7=0

S 6A+d =0 = A=—4-2

ca = 2x(2)+3=—5+3-3

wl=a

B:—3x(—§)+4: 2+ 4 = 6andy= 5x(72)+1:—;—0+1:—

~ Required point of intersection = (%,6,— %)

Q.23. Find the direction ratios of the normal to the plane, which passes through
the points (1, 0, 0) and (0, 1, 0) and makes angle %with the plane x +y = 3. Also

find the equation of the plane.

Ans.



Let the equation of plane passing through the point (1, 0, 0) be
a(x-1)+b(y-0)+c(z-0)=0

= ax-a+by+cz=0

= ax+ by +cz = a..(i)

Since, (7) also passes through (0, 1, 0)

= 0+b+0=a

= b= a..(i)

m
T

Given, the angle between plane (7) and plane x + y = 3 is

o . a.lib1icO
4 Vazb?ie? /15112
ey B atb
> wlmeaa T e
= a2+ +c2 =+(a+b) = a®+b+c=(at+b)
s>+ P+ =2 +P +2ab
= & = 2ab
= ¢ =24’ [From (ii)]
= a2+ +c2 =+(a+b) = a®+b®+c?=(a+bd)f

Now, equation (1) becomes
ax +ay ++v2az—=a
= z+y++/22=1, is the required equation of plane.

Therefore, required direction ratios are 1, 1, +/2 .



Q.24. Find the equation of the plane which contains the line of intersection of the
planes

7. (i-2j+3k)-4 = 0and 7. (2i +j+k)+5=0

and whose intercept on x-axis is equal to that of on y-axis.

Ans.

Given planes are r. (;. ~ 25+ 31;) ~4=0and r. (—2% +i+ k}+ 5=10

These can be written in cartesian form as

X-2y+3z-4=0 ..(i)

and-2x+y+z+5=0 ..(i)

Now the equation of plane containing the line of intersection of the planes (7) and (ii) is given by
(x-2y+3z-4) +N(-2x+y+ z+35) =0 ..(iii)

= (1 -2\) x- (2—)\))"+ (3+N)z-4+5A=0

= (1 —2)\) x=(2-A)y+(3+A)z=4-5A

T Yy z 2
= 475x+475¢\+4754\—1
1 -2 242 3A

. . 4-B\ _ 4-5X
~COr ) —
According to question R 0

=1-2N=-2%A
= 3A=3

= A=



Putting the value of A = 1 in (iif), we get
(x-2y+3z-4)+1 (-2x+y+2z+5)=0

= ety 2
~-X-y+4z+1=07r .(i+j—4k)-1=0
= x+y-4z-1=0

= [ts vector form is

Q.25. Find the distance of the point (1, -2, 3) from the plane x —y + z =5 measured
parallel to the line whose direction cosines are proportional to 2, 3, —6.

Ans.

Let Q (a, B,Y) be the point on the given plane

X-y+z=15 (1)

e . v B ..(1i) where P (1, =2, 3) is the given point.
v PQ s parallel to given line (11).

— | )
~ PQ ” b (parallel vector of line).



=2>0=2A+1,B=3A-2,y=-6A+3
Now, = Q (@, B, ¥) lie on plane (1)
a-B+y=5

2A+1-3A+2-6A+3=5

~TA+6=5 =-7h=-1
1
A:7
a=2x1+1=2;8=3x1-2=- L andy=6x1+3=2

Therefore required distance

PQ=\/ g— 1 2+(— 171+2)2+(17§— 3)2

unit.
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Q.26. Find the value of p, so that the lines 3 P 2 and
l2_7772::y’5:6—::
B 1 5 are perpendicular to each other. Also find the

equations of a line passing through a point (3, 2, —4) and parallel to line I1.

AnNs.

Given line /; and £, are
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Since I, L I,

=>(—3)(—37”)+§x1+2x(—5):0 242 0=0 => -1
S

The equation of line passing through (3, 2, -4) and parallel to /; is given by

z-3 _ ¥ 2 _ zH4
3 ; 2
je, 231 2 _zH4 (= p=1)
Long Answer Questions-Il (OIQ)
[6 Mark]

Q.1. Amirror and source of light are situated at the origin O and at a point
on OX respectively. A ray of light from the source strike the mirror and is
reflected. If the Dr’s of the normal to the plane are 1, —1, 1, then find dc’s of
reflected ray.

AnNs.
(1, -1,1)
N B
A
(a, 0,0)
NG
X' e o X
0
(0,0,0)

Let the source of light be situated at (a, 0, 0) and AO and OB be incident and reflected rays. ON is the

normal to the mirror at O.
Now Dr’s at OA are (a - 0), (0 - 0), (0 - 0) ie, a0, 0

~ Dc’s of OA I I s ie, 1,0,0.
Vaz10210% " /a2 1021027 /a2 0% 107

Given, Dr's of ONare 1, -1, 1

1]"'

~ Dc’sof ONare L, - 1|
V3© V37T WK
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Again let LAON = £ NOB = q [Law of reflection]

. cos 6= l.is +0+0 [“cos®@=1 L+m m+nn]

7

Let [ m, nbe Dc’s of reflected ray OB.

S _ K 2
cosf = ﬁ.l+( ﬁ)er \/in
L .t m 4.8 = l-min =1 (1)

Also,c0s208=1.1+40.m+0.n

= 2cos?0-1=1

=2x z-1=1 — =22 —1

Putting in (1), we getm — n = —% ce ()

Also P+m’+n* =1

m?4n?=1-(-1)? =8 ... (i)

(i) & (iif) = m :—g and n= % , Hence, direction cosines of reflected ray are — %, - %,

2
5

Q.2. Find the cartesian as well as vector equations of the planes through the
— % % o T B 3
. (21 +6 12=0 r.(3i— j+4k)=0
intersection of planes ( + ‘7)+ s ( Jor-3k)
, Which are at a unit distance from the origin.

ANs.



The equation of the plane passing through the intersection of the planes
T (25 +67)+12=0and r.(37 — j+4k)=0 is
= 7. {(2+3X)i+(6- A)j+4Ak} +12=0 (i)

The planes are at a unit distance from origin. Therefore, length of the perpendicular from the origin to the
plane (1) = 1 unit.

12 =3
V(21322 E(6 - AP 1163
= 144 = (2+ 3A)7 + (6 - A)? + 16A° = 144= 40 + 26\’ = 26A\% = 104
=>A =4 =>A=%2

Putting the values of A in equation (i), we get

=F opai. afoas —¥ g gl s

r. (8 +4j+8k)+12=0 and r . (47 +8j— 8k)+12=0

which are the equations of the required planes. These equations can also be written as
—Y pm o ow e — A A A

r.(2t+j+2k)+3=0and r.(-i+2j- 2k)+3=0.

The above equations can be written in cartesian form as follows:

2x+y+2z+3=0 and - X+2y=-22+3=0

Q.3. A plane meets the coordinate axes in A, B, C, such that the centroid of the
triangle ABC is the point (a, 3, y). Show that the equation of the plane is

z Yy i s
E+E+7—3

AnNs.



Let the equation of required plane be

+2+

olN
o =

nle

=3 (1)
Then the coordinates of A, B, Care (a0, 0), (0, b, 0) and (0, 0, c) respectively. So, the centroid of triangle
37373

AABC is (a : °) . But the coordinates of the centroid are (@, B, Y) as given in problem.

a = :ﬂ:g;and'},:; éa:ga,bzzﬁ,czgo’)'.

w|s

Substituting the values of a, b and ¢ in equation (1), we get the required equation of the plane as follows

- v z T
ﬁ+3_ﬂ+3_‘7:1 = TR

Q.4. Find the distance of the point (1, -2, 3) from the plane x —y + z =5, measured
parallel to the line.

z-1_ ¥—-3 _ 242
2 8 =6

Ans.

Let Q (a, B, Y) be the point on the given plane

X-y+z=5 ufd)

ook, WS o M ..(ii) where P (1, -2, 3) is the given point.
= PQ is parallel to given line (ii).

— =
-~ PQ “ b (parallel vector of line).

=& =

-2 3
1 Bs 1 4 e



=20=2A+1,B=3A-2,y=-6A+3
Now, * Q (@, B, ¥) lie on plane ()
a-B+y=5

2A+1-3A+2-6A+3=5

~-7A+6=5 = -7\ = -1
1
A:7
Q=2X%+1=g;ﬂ=3><%— 2=-— %and‘y:—ﬁx%+3=1—75

Therefore required distance

unit.
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