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EXERCISE 29.11

Q1.
Solution:
Given:
Equation ofline is
F = (21 + 3] + 9k) + k(21 + 3] + 9K

And the equation of the plane is
Li+j+k =5

X=Xy ¥=¥.

As we know that the angle 6 between the line a, by
aX + byy + ¢z + d; =0 is given by
a;a, + byb, + ¢,

sinf =

Jaz + b2 + c2JaZ + b2 + 2
Here.
aj=1.by=1land¢;=1and

1,
2_..'2)2:3311[1‘22:4

dy

Hence. the angle between them is given by
1x2+1x3 +1x4

c; and a plane

sinf =
JA+1+ 14+ 9+ 16)
2+3+ 4
© \3x29
9
V87
Q2.
Solution:
% ¥ ¥ E2—24
As we know that the angle 6 between the line =2, by

aX + by + ¢z + d>=01s given by

) a;a- +bybs + oy
sinf = 14z 10z 162

I I
ﬂ|af+bf+cfﬂ|a§+b§+c§ (1)
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Now, given equation of the line is
x—1 vyv-—-2 z+ 1

1 -1 1
So.a;=1.byj=—1landc¢ =1

Equation ofplaneis 2x+y—-z—4=10
30,33:2,b3: l.c;=-1 and d3:—4

Now, let us substitute the values in equation (1), we get

1%2 + (—1)=1 + 1x{—1)

sinb = J1Z+ (12 +12,/22 + 12 + (-1)2
2-1-1
- Vi+1l+ e +1+1
0
- Vi+1l+1Ja+1+1
=0
Sme=20

Hence. the angle between the plane and the line is 0°.

Q3.
Solution:
X=X, _ ¥7¥a _ ZTE
As we know that the angle 6 between the line 2. by c; and a plane

a)X + bay + ¢z + d;=01s given by

) a;a8- +bybs + oy
sinf = 14z 10z 1Sz

\'I'Iaf +b2+ cf\jag sbiec M
Given that the line is passing through A(3.—4.—2)and B(12.2.0)
The direction ratios ofline AB=(12—-3.2—-(—4).0—-(-2))
=(12-3.2+4.0+2)
=(9,6.2)
So.
3129,1)1:5311[161:2

Given equation of planeis 3x—y+z=1

So.

ﬁ;=3,b3=—1 and C3=1

Now. substitute the obtained values in equation (1). we get
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3XEI+6x—1+2x1

sinf =

Vo2 +62 +22,/3% £12 4 (—1)7
276+ 2
VEl+36+400+1+1

23

11411

B =sin ! (11vy11)
23
Hence. the required angle is sin —! (11v13).

Q4.

Solution: .
We know that lineT = 3@ + kb jg parallel to the plane?-ﬁ = djf
bE=0_ . 1)

Given the equation of the line is
t =1+ k(21 —mj—3k)

The equation of the plane is
t.(mi + 3+ k) =4

Now substitute the values in equation (1). we get
(21— mj—3k).(mi + 3§ + k) = 0
2Zm-3m-3=0

—m=3

m=-3

Hence. the value of m is -3.

Q5.

Solution:
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We know that lineT = 3 + kb angd planeit-l_1> = d js parallel if
b.i =0 (1)

ven. the equation of the line

(21 + 5] + ?k) + k(i + 37 + 4k) and equation of plane is the
i+i-k) =
0.

=1+ 3+ akgqi =1+ -k

oW,

g=(1+3+4k)(i+7i-k
=1+3-4=0

So. the line and the plane are parallel.

Sliz Sl "*¢r:}

We know that the distance (D) of a plane Lh = d fioma point d s given by

n_|2ni-d
"
= (21 + 5] + 7k)
[2?+5}+?£)(f+}-£)-?
o=
J)*+ (" + (1)
_ @+ s+ (7)) -7
Ji+1+1
_|2+5-7-7
N
- =L
Ne
So.
7
D= —
V3 7
Hence. the required distance between plane and line isD = —= unit.

v3
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