CBSE Class-12 Mathematics
NCERT solution
Chapter - 11
Three Dimensional Geometry - Exercise 11.2

1.Show that the three lines with direction cosines
12 -3 4 4 12 3 3 =4 12
., —.—. —.—_.—; —.—_— are mutually perpendicular.
13713713 131313 1313 13

Ans. Given: Direction cosines of three lines are

12 -5 -4 4 12 3 3 —4 12
—. . =hom.n, —.—.—=h.m.n, —.—.—=h.m
13 13 13 13713713 T 13713713
120 4 F=37y/12Y 7 © 30
_§

For first two lines, [}/, + +mn, = + —
mm = S i) 3}'13J

12 48-36-12 O 0

48 36
169 169 169 165 159
Since, it is 0, therefore, the first two lines are perpendicular to each other
- |-'4 '3"1. ’12"'.:_.-"_\_]."'.: _.-"3 "'.:_.-"12"'-\.:
F St SIS g el | el Rl epell | Bowell
TN L))z ) Lz s

For second and third lines, [

12_—18 36 12-48+36 0 0
169 169 169

169 169
Since, it is 0, therefore, second and third lines are also perpendicular to each other
. . . ..-'-12'\'.: ..-" 3 '\'.: ..-'. _3'\': ..-"_\_].'\'.l ..-"_‘-].'\'.: _.-"12'\'-\.:
For First and third lines, .i'l.i': +mymy iy = — || — I-|- I I_|_ — | =
; R T EY ST EV IS EY N EYLNEY.
_ 36 N 12 48 36+12-48 0 _0
169 169 169 169 169
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Hence, given three lines are mutually perpendicular to each other.

2.Show that the line through the points (1.—1.2]_(3.4.—2) is perpendicular to the line
through the points (0, 3, 2) and (3, 5, 6).

Ans. We know that direction ratios of the line joining the points A1 —1 2} andB(3.4_-2]

= 3-1L4—-(-1),.- 2=
s —
:’ -=j=_‘_-|'—ﬂ.1=51=|:1

Again, direction ratios of the line joining the points C (0, 3, 2) and D (3, 5, 6) are

X 4.V T M)

—3-0.5-3,6-1
= 3.2.4=a,.b,.¢, (say)

For lines AB and CD, qy@, + &b, +gc, = 2x3+35x1 —Il——lj:u:—l =6+10-16=0

Since, it is 0, therefore, line AB is perpendicular toline CD.

3.Show that the line through points (4, 7, 8), (2, 3, 4) is parallel to the line through the

points (—1.-2.1).(1.2.5].

Ans. We know that direction ratios of the line joining the points A (4, 7, 8) and B (2, 3, 4) are

O B P s |

= 2—-43-7 4-§
= —1,—4.—4 = g, b, ¢ (say)

Again direction ratios of the line joining the points C( —1,—2_.1} and D (1, 2, 5) are
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= 1-(-1).2-(-2).5-1

= 2.4.4 = a,,b,.¢, (say)

Therefore, line AB is parallel to line CD.

4.Find the equation of the line which passes through the point (1, 2, 3) and is parallel to

the vector 3?_+ 2}' — I,EE-_

Ans. A point on the required lineis A (1, 2, 3) = X.M-3

o o
_

— Position vector of a point on the required line is ._—_;r =0A = ['1= 2 3=+ j.f-"' 35

-~ e -
- - - - =5 1

The required line is parallel to the vector = 3;+ 2 7 — 21

.. direction ratios of the required line are coefficient of ;_ J. - in j are

3.2 —2=a.b.c

.. Vector equation of the required line is

Where 7 is areal number.

. . . ..o x=1 v=1 =z-3
Cartesian equation of this equation is — —

Lad

5.Find the equation of the line in vector and in Cartesian form that passes through the g
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s

point with position vector jﬂ - A + _u? and is in the direction A + jn -k

Ans. Position vector of a point on the required line is 5 = jﬂ - A+ _U:- =
(2-L4)=(x.1.7)

o~

The required line is in the direction of the vector is 5 = ﬂ+ jﬂ —I

s

— Direction ratios of required line are coefficients of n Fingy=12-1=abc

i=
-

.. Equation of the required line in vector formis  — 5+ ih
= r=|2i—j+4k|+Ali+ 27—k

Where i is areal number.

. : . . . -9 +1 —4
Cartesian equation of this equation is == = y2 = =

6.Find the Cartesian equation of the line which passes through the point | —2_4_ -5
x+3 ¥—4 Z+8

o

and parallel to the line given by —— = T e
3 3

Ans. Given: A point on the lineis (2.4 %)= (.1, 3|

Equation of the given line in Cartesian form is = - =

6

Lild
L

.. Direction ratios of the given line are its denominators 3, 5, 6 = 4, b.c

XS _ Y- Z-3

. Equation of the required line is —— =+~ =

a o) £
x—(-2) yv—4 z—(-5) _ x+2 y—-4 =z+5
X —=a) _y—4 (2 St
3 5 4] 3 2 6

~
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) i . . x—=3% v+4 z-6 .
7.The Cartesian equation of a line is ==z = . Write its vector form.
3 7 2
. . . . x=5% v+4 =z- )
Ans. Given: The Cartesian equation of the line is == = = A (say)
3 7 2

= x—5=34, y+4=T4, z—-6=24

= x=53434, y=—44+74, z=6+24

General equation for the required line is 3 — ﬂn + }-3'4_ zf,:r
Putting the values of *: }: Z in this equation,
F=(8430) i +(—4+TA) j+(64+24)k = 5i+3/i 45+ TAT+6k+ 24k

— f -
T
L

%
= 7 =(5i- 4J+6I{]+f_[31+?j+2k] Since 7 = a + A b

""n'.

8.Find the vector and Cartesian equations of the line that passes through the origin and
(5.-2.3).
Ans. ; = Position vector of a point here O (say) onthe line = (0, 0, 0) = [jh + [j: + [ji: =0
5, = Avector along the line
= OA = Position vector of point A — Position vector of point O

—2j+3k

(=)

-
gy
-

=(5,-2.3)-(0,0,0)=(5,-2.3)

. Vector equation of the lineis [ =g+ .45 |

F=0+A(5

-~
T
L

—2j+3k| = r=A(5i-25+ 3|

NowCartesian equation of the line

~

Direction ratios of line OA are 35— 0. —2—-0_3—-0=5-2_3 -
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And a point on the line is 0 (0,0, 0) = (x;, 1. 2, |

_ _ . XxX—x V-V Z—2z
.. Cartesian equation of the line = L= — L= :
a o £

Ly
I

[ -

L]

Remark: In the solution of the above question we can also take:

,_._I = Position vector of point A = (i -2 3) = 5f — 17 + 3k for vector form and point A as

(x.34.2, )= (5.-2.3] for Cartesian form.

Then the equation of the line in vector form is 7 = 37 — 2 F+3k+Al5-27+3k|And

. | . . x—5 y+2 z-3
equation of line in Cartesian form is = =

5 —2 3

9.Find vector and Cartesian equations of the line that passes through the points
(3.-2.-5) and (3,-2.6).

Ans. Let 5 and ; be the position vectors of the points A ':3= —2 %) andB(3.-2_6]

respectively.

*

- o

L a=3i-27-5kand 5 =3 2;+6k

.. Avector along the line = A | = Position vector of point B — Position vector of point A

Eas e o= Eas e

= AB = h-g=3i—-2;+6kT3i+2+5k = 11k

=

"." Vector equation of the line is | r=a+ib |

And another vector equation for the same line is , — ;+ AR = Q

collegedunia


http://mycbseguide.com/

=2+ 6k+ 4|11k

-~ e o -
1 -
L

Cartesian equation
Direction ratios of line ABare 3—3. -2+ 2. 6+35=0.0.11

: R S & =V F—2Z
. Equation of the line is 12 1 1

x—3 v+2 z435
=> =
0 0 11

10. Find the angle between the following pairs of lines:
- A P S B e (| -
(1)r=2:—jj+k+f_[3:+2j+ﬁk] and 7 =T1i —6k+ﬂ<2+29"’2k)

-

i) » =37+ j— 2k + Ai— =2k and ¥ = 2i — j— 5k + p (3%— 53—412;)

L

— F Y -
-

Ans. (i) Equation of the firstlineis » = 27 — 5 ; + e+ (37 + 27i+6k|
Comparing with (» = a+ A& |,

‘-'?1: +kand§:3:'rlf—5.i;

(vector c_:r is the position vector of a point on line and :. is a vector along the line)

Tl 2 7 4 ~ 7
Again, equation of the second lineis r = 77 — 6k+ u (z + 27+ 2k>

Comparing with | r=a+ ﬁE B

a,=Ti—6kand b, =i +2;+2k

&

(vector , is the position vector of a point on line and j is a vector along the line)

Let & be the angle between these two lines, then

-
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by, 3(1)+2(2)+6(2)  3+4+12 19

cosf = ——=— = — -
B [p:| Bae364Tea+a  JA0 73
n:u:nﬁ-?zE = SZCDE_IE
21 21

(ii)Comparing the first and second equations with |» = g+.45 | and | = g+ b | resp.

— -~

bo=i—j—2kcand b, =3 =574k
Let & be the angle between these two lines, then

55 _13)+((S)+(2)(HA)_3+5+8 16

cosf=r—— =W/ 8 A 7N A TR
B[] ~ Viriraor25+16  JEy50 500
16 8 -
cosf=——=——= = F=cos '- :}9:(}05_181_\/5g
1043 543 5.3
11.Find the angle between the following pair of lines:
.-_FI' — 1 ﬁ‘l 1 b | . r —‘:.
@ > -=1-1=z - 2 -‘r:_ 5
2 5 3 —1 8 <
- ' o — i) = — 3
)-=2=Zaqnal ¥ -_°~"-
2 2 1 4 1 8
o . o ol y—1 243
Ans. (i) Given: Equation of first line is — =
2 5 3

The direction ratios of this line i.e., a vector along the line is

i el
7 T
L

b= (2.5.-3) = 2/ +57-3

en ]

L
L

Now, equation of second line is - = =

-
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The direction ratios of this line i.e., a vector along the line is
b, = (-L8.4) = - +8;+4k
Let & be the angle between these two lines, then

_ b ”[—H+{*HS%H—3H4| —2+40-12 26

x
(i))Given: Equation of first line is — =

2

=
1

ra |t

The direction ratios of this line i.e., a vector along the line is

-

b = 221] H+27+5

. . i —
Nowequation of second line is = —
8

The direction ratios of thisline i.e., a vector along the line is
b, = (4.1.8) = 4i +j+8k
Let & be the angle between these two lines, then

5_15: "[—1|+[-||1|—|1||SI S+2+8 18

B I [ emwres W Toswriay N S

l-x Ty-14 =z-3

12.Find the values of 7 so that the lines = = and
3 2p 2 o f
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— = = ——— are atright angles.

ip 1 5
. . o 1-x Ty-14 =z-3
Ans. Given: Equation of one line =— = —
3 3
&P s
—(x-1) 7(y-2) z-3
3 2y 2

—(x-1) v-2 z-3

= 3 2p 2
7
ip

. Direction ratios of this line are —3. T 2=a.b.c (say)

, _ o T7=-Tx v-5% 6-:z
Again, equation of another line == = —

ip 1 5

—T(x-1) y-5 =~(z-6]

ip 1 -

x—1 v-5312-6
=-3p 1 | -3

Lad

.. Direction ratios of this line are

Since, these two lines are perpendicular.

Therefore, a;a, + 5,5, + cc, =0

- -

(300 (2P
=(3) == |+| =

-

LY e LY -
I:]

llpzm _ﬁ

=

= D

(1)+(2)(-5)=0 = E’Tﬁ“ +22-10=0

'S
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x—5 v+2 =z X
13.Show that the lines == =— and — =

7 -5 1 1

b |5

other.

. . X3
Ans. Equation of one line = =—

". Direction ratios of this line are 7.—%.1 = a . .f;ll -

}

E

J+

el

'-..h

= b =Ti-

: . . X
Again equation of another line — =

1

=
3

b |

". Direction ratios of this line are 1, 2,3 = a. _b,.¢c-

- . . .
= b =1+25+3k
NOWEE: ayay 6,8, +cc, = Txl+(-51%241%3 =7-10+3=0

Hence, the given two lines are perpendicularto each other.

-~ -, -~ . et o=
T
L

14.Find the shortest distance between thelines » =; +2 7 +k+ A | — i+ k | and

r=2—j—k+u| i Fus i)

— -~ B o — -~
- -
kb

j+k. B=i—j+land g =2i-G-k b =2+;+2k

Since, the shortest distance between the two skew lines is given by

(a:—a) (B <,

B,

a =

z .
= — are perpendicular to each

'S
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Here,a, —a, =|2i — j— k| —(i+2; +A|:1—3 —2k

PGk
b =l -1 1|=(=2-1)i—(2-2)7+(1+2) k=3 +3k
2 1 2

Bk = (7 +(0) +(37 48 =3

(@ —ay ) | x by | = [i=37 =2k |.(3i + 3k =1x(-3) (3% 0)+ (2 x3) = -9

Putting these values in eq. (1),

9] _ 3 3«&
ENG 3( &£

Shortest distance ( :|

x+Eo v+l z+1

15.Find the shortest distance between the lines - — = = and
—6 1
x—3 yv-5 24
1 -2 1
+ 1 Syl
Ans. Equation of one line is —— = -
/ —6 1
_ _ _ XX Y—¥ Z—Z
Comparing this equation with -=—= , we have
J o 1
. . .. X— v—53% z-7
Again equation of another line is == =
1 -2 1
X—XxX, V-V, ZI-—Z,

Comparing this equation with =— = —, we have
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n—x MW—M -z |31 3+l +1
a, b, Ch 1 -2 1

Expanding by first row = 4{ -6+ 2] -6 I:T"—l] +8(-14+6) = -16-36—-64=—-116

-
d

) \(’['_—14+6.'|:+1’_—5+2):+(1—?j = f64+16+36 = /116
1T Y1—Mh £ — &

.

.. Length of shortest distance =

\ff ab, —aBy 1+ (51,_.:: - "I'-"J‘:l:l + [.. C1eh — 6 -.l

-116

=—+f116 = 4f116 (numerically)

1
4= SI‘
:‘{ b=t
| G
W
I
o
| -
WO

16.Find the shortest distance between the lines whose vector equations are

B

P+ 3+ A

[

s
s

I —37+2k| and 7:4%+53+6l§:+u(2%+33+l})

Ans. Equation of the first line is » = |( +2743k|+A(i-37+2k]|

Comparing this equation with y = ..:;r_l + A .5:_1 ,

— -~
J
18

a =i+2j+3kand b =i =37 +2k

-

collegedunia


http://mycbseguide.com/

Again equation of second line » = | 4i+57+6k|+u|2i+37+k|

Comparing this equation with ; = E + J,r_,_rE ,

- - - — N JA
a, =4i+57+6kcand b =20 +35+k

Now shortest distance | & | = A )

Herea, —a, = 4i +57 +6k|—(i+2; +3k|=3i+3/+3k

oy
Bxb =[l =3 2|=(-3-6)i-(1-4)]+(3+6)k=—0i-3j-0k
> 3 1

= (9 +(37 +(9)" =I71=3i9

(@ —a ) [ xB|=359)~ (3x3)= (3x9y=—27-9-27 =9

fixE;

Putting these values in eq. (1),

|5'|= 9 3

ENCEEN TN T

Shortest distance [ & | =

17.Find the shortest distance between the lines whose vector equations are
= (1-¢)i+(r=2)7+(3-2¢)k and = (s+1)i+(25-1) 7 —(25+1) k.
Ans. Equation of first line is = (1-— ﬂ?+[’ r—2) j +(3- Iz'lﬁt'

- Et

= T—titri=27+ 30— 2k = |i-27+3k |+ | —i+ 7 2k)

=

Comparing this equation with ‘-'?1 - rb_l )

~
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a =i-27+3k B=-i+;-2k
Equation of second line is » = [ & +1'|?+ (25—1]) 3’—[' 25 +1'|EL:

s

= si+i+ 253’—;’—25&—}? = |::'—j—i'f:|+:i | I+ Zj—lk]

Comparing this equation with .;I 4+ g;E ,

— P b

c;r:=:'—.f'—i:= E=?+2}'—2I}

=

Now Shortest distance [a’) = d i B 1)

A~ A~ i

Herea_2>—c71>: <i—j—k)—(%—23—|—3i€> :3—4;@

— = 1 gk A ~ 2
b xby=|-11-2|(-244)i—(2+2)7+(-2—-1)k
12 -2

|Eil_| = JI_E_I: +( g e .’: =25

(&= ) B B| = | e f 2687 - 3% | = 062+ 1¢(—4 )+ (~4)(-3) =8

Putting these values in eq. (i),

Shortest distance (4 | = — =

~
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