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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 41235 3 4 11

— —.,— —_,—_ —. —_ —_,— are mutually perpendicular.

13713713 13'13'13 13 13 13

Ans. Given: Direction cosines of three lines are

12 -3 4 4 12 3 3 412
—.r=homon. —.—.—=hom.ny, ——.—=L.m.n
13713713 15 13 13 15 13 1
| . (1247 (312} (4 3)
Forflrsttwohnes,.i'l.i'ﬁ+m1r-;.--,u+;-:1::-ﬂ= — | = = — [ =
) ) - 13413 15 A\15) \ 13 A 13,

_ 48 36 11  48-36-11 0
169 169 169 169 169

Since, it is 0, therefore, the first two lines are perpendicular to each other.

- =, - =, - -
&

_1 -.: ¢ 3 : i 1:": i __-I."': ._.-' 3 ~_: .__-1:-\.‘_:

For second and third lines, [.{; +mi,mg + 10, = — | — |+

| I | ._I._I+._I._I
13 113) "L13 l13) 13 )113)

12 48 N 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 .: ..- _4 .I ..- _‘-]. .: ..- 12 '\.:

For First and third lines, ;[, + w1, +i9, = — | — +|

| I | 1 |+._|._|
13 )l13) L1z )l ) L3 a3

_ 36 12_—13 36+12—-48 0 _0

169 169 169 169 169

Since it is 0, therefore, first and third lines are also perpendicular to each other.
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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 A(1.—1.2) andB(3.4_-2]

are X —Xx.¥; —h.5H — 4

= 3-14-(-1),-2-2
s

:h -=j=_‘_-|'—'ﬂ.1=bl=|:1

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

o BV TN B B Bt |

= 3-0,5-3,6-2

= 3. 2.4=a,.b,.¢c, (say)

For lines AB and CD, a1, + &8, ¢, = 2% 3+3x2+(—4)%x4 =6+10-16=0

Since, it is 0, therefore, line AB is perpendicular to line 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 TRV TN By B B |

= 21-4.3-74-8

= —21,—4.—4 = g, b.¢, (say)

Again direction ratios of the line joining the points C ['_—1: -2, 1_'| and D (1, 2, 5) are

X —X-Y: N4 74
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= 1-(-1).2-(-2).5-1

= 2.4.4 = H:ﬂi]::f-: (say)

_ -2 b -4 g -4
For the linesABand CD, —=—,—=—,—=—=—1
a, 2 b 4 ¢ 4
i c
Since, —=ﬂ=—1
a, b, ¢,

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?_+ jA — jf&_

Ans. A point on the requiredlineis A (1,2,3) = x;.1,.2,

et -

— Position vector of a point on the required line is a=0A = 1.2.3)=i+27+3k
The required line is parallel to the vector 5 = 3+ 2 7 — 2
.. direction ratios of the required line are coefficient of h H I in j are

3.2 —2=ab.ec

.. Vector equation of the required line is

r=a+ib = r=i+27+3k|+A4(3+2;7-2k]|

Where ,4 is areal number.

, . . oo x=1 v=21 =z-3
Cartesian equation of this equation is = —

5.Find the equation of the line in vector and in Cartesian form that passes through the
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point with position vector jﬂ - A + —15-.: and is in the direction ﬁ + jn -

Ans. Position vector of a point on the required line is 5 = jﬁ — A+ _1,311 =

[._ 2. -1, —1_.| = [ R _.l

.. Equation of the required line in vector form is , — 5+ ;i

= r=|2i—j+4dk|+Ali+ 27—k
Where ., is areal number.

. . . . . — +1 —
Cartesian equation of this equation is xl 2 _ y2 = z_14

o~

k.

6.Find the Cartesian equation of the line which passes through the point | —2 4 —%

x+3 yv—4 z+8
5 6

and parallel to the line given by

Ans. Given: A point on the lineis [ 2,4, -5} = (x,1,. 7 |

x+3 y—4 =z+8

Equation of the given line in Cartesian form is =

3 5

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

. . .. XX
.. Equation of the required line is ==

o] a C
— x—(-2] =J;—-1= z—(-5) _ x+1 =_:L't—1 =z+5
3 5 & 3 3 6
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) i ..o x—5% v+4 z- .
7.The Cartesian equation of a line is ==z = . Write its vector form.
3 7 2
. . . . o x=5 yv+4 =z- )
Ans. Given: The Cartesian equation of the line is == = = A (say)
3 7 2

General equation for the required line is 7 = 37+ 1 7+ =/

Putting the values of . V. Z in this equation,

o~

]

L Eat b
- -
L

F=(5434)i+(—44T4) j+(6+2A)k = Si+37i -4

o
I
L

= r=(5i-47+6k|+4(3i+7+2k| Since 7’ =

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) on the line = (0, 0, 0) = []ﬁ + [jr + [ji: =0

L = Avector along the line

D A = Position vector of point A — Position vector of point O

-
7
L

=(5,-2.3)—(0.0.0) =(5.-2.3)=5i- 2437

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

— -~ B o —- o~ - B
J
18

r=04+A(5i-27+3k| = r=A5i-27+3k]|

NowCartesian equation of the line
Direction ratios of line OA are 5 — 0. —2—-0_3—-0=5-2_3
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And a point on the line is 0 (0,0, 0) = (3, 1, 7, |

- - - : Xx—xn _ Y= W _I—4
.. Cartesian equation of the line = == =
a o C

Ly
|

[ -
Lid

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

-

,_._I = Position vector of point A = [' .-, 3 =5 - 2”;' -+ 3 for vector form and point A as

(x%.,1y.2 )= (5,-2.3) for Cartesian form.

- -
7
L

Then the equation of the line in vector form is » =5 — 27 +3k+.4 |5 —2 7+ 3k |And

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

L

9.Find vector and Cartesian equations of the line that passes through the points

(3.—2.—5) and (3,-2.6).

Ans. Let 4 and j be the position vectors of the points A3, —2.—5 | and B(3,-2.6)
respectively.

o~

L a=3i-2j-5kand p=3—2;+6k
.. A vector along the line = E = Position vector of point B — Position vector of point A
= AB T b—q = 3i—27+6k ~ 3i+27+5k = 11k

"." Vector equation of the line is |'}_‘ —a+ib |

And another vector equation for the same lineis . — ;+ i AR =
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-t Pl

F=3i-27+6k+i(11k]

[

Cartesian equation
Direction ratios of line ABare 3—3,—2+ 2. 6+353=0.0.11

. ., XX ¥Y—¥ Z—2Z
.. Equation of the line is L== — L= L
a o C

x—3 yv+2 z435
=> =
0 0 11

10. Find the angle between the following pairs of lines:

Dr=2i-37+k+ 4

/e - = — 0 7 0 g 7
|3i+1;j+6k|and 7 =7i —6k+p (z + 25+ 2k>
v T A AT oY A — s » 2 ~, »
() r=3i+;-2k+Ali—j—1k|and r =21 —]—5k—i—u(31—5j—4k)
Ans. (i) Equation of the first line is » = 2i—57+k+A|3i+25+6k|
Comparing with |}_- =a+ib|,

a =2i-5;j+kand b =3;+2;+6k

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

Again, equation of the second line is ? = 7i — 6k + 7 (; + 23 + 2];)

Comparing with | = g+ ub|,

a,=Ti—6k and b, =7 +2 7+ 2k

a

(vector ,_._I is the position vector of a point on line and 5 is a vector along the line)

Let & be the angle between these two lines, then
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Bb,  3(1)+2(2)+6(2) 344412 19

CDEEZT = - & v 8 = =
B[] VBr2-3641+a+4 A9 Tx3
|:|:|5|§=E .5':.:.;.5‘1E
21 2

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

— -
i
L

b =i—;—2kand p =3

- e E
- -
L

574k
Let & be the angle between these two lines, then

bby _1(3)+(-1)(-5)+(-2)(4) _3+5+8 _ _16

cosf=——=- =-_+ 7 \ SN =/ A SN - 7R
EYNEN RN FS Y T ST N T RN TS
cosf = — §=cos :>0:cos_18—\/§

16 8 8
10,3 53 aNE) 15
11.Find the angle between the following pair of lines:

x—2 v—1_ =z+3 x+2 v—4 z-35

and = =

~~
(")

'
I

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

e -
1 T
k

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

L
Lin
= ]

, .. x+2 v—-4 z-5
Now, equation of second line is = =

-1 8 4
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The direction ratios of this line i.e., a vector along the line is
by = (-1.8.4) = i +8;+ 4k
Let & be the angle between these two lines, then

by by "[—1|+[*~|[E|+[—3|[4| —24+40-12 26

, 26
= & =cos
038
Ty =z
(i))Given: Equation of first line is 5= : = T

I-.I'

b= (2.21) = 2i+27+k

. L, X2
Nowequation of second line is = =

The direction ratios of this line i.e., a vector along the line is
b, = (41.8) = 41+ j+8k

Let & be the angle between these two lines, then

g= bbb, 2(4)+(2)(1)+(1)(8) 8+2+8 18 2
Cos — L AN EAL — —
5| o] VEEAEII61+64 BRI 3x9 3
2
—= f=cost =
3
) . l-x Ty-14 =z-3
12.Find the values of ' so that the lines = = and
3 2p 2
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are at right angles.

Lid
Tty
J—b

L

_ _ oo 1l=x Ty-14 =z-3
Ans. Given: Equation of one line =

—,
3 25 2
—(x—1] 7 (v—2] _z-3

3

2p 2

—(x-1) y-2 =z-3
= 3  2p 2

". Direction ratios of this line are —3 i

I
s
b
L
I
I
I
ohy

g
I
—t
L

—3 . :
". Direction ratios of this line are T 1L —-5=a,.b,.c, (say)

Since, these two lines are perpendicular

Therefore, aya, +bb, + ¢, =0

ra ra

3N [2p0 .
[—31 it +_p[1|+[’r][—«1 D:;EI_*”+_—1U 0

=10 :hsz—D

11
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] x—5 y+2 =z X
13.Show that the lines —— =-—— =— and — =
! -5 1 1
other.
, . x5 v+2 =z
Ans. Equation of one line ——=——=—
{ —_—
". Direction ratios of this line are 7.—3.1 = a. '571 -
= b =Ti-5;+k
. . . X 14 z
Again equation of another line — =— = —
1 2 3

". Direction ratios of this line are 1, 2, 3 = ds . E:: . €y

— R n ~
= b =1i+2j+3k

Nowbh by = aya; +Biby +cic; = Txl+(=5)x2+1x3

b | e

z .
= — are perpendicular to each

= 7-10+3=0

Hence, the given two lines are perpendicular to each other.

14.Find the shortest distance between the lines » =

F=20— j—k+ | 20+ 7+ 2k|.

Ans. Comparing the given equations with ; = ..:;r_l + A .5;_1 and ; = E + A .5:_ , we get

— -~ B o — -~
- -
18

o

F+i h=i—j+k and a, = di—j—k,

=2+ 42k

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

a—a) B
a4 == — L 1)
|E’1KE’:
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Here,c;r_:—c;r_l=|:2?—}—E|—:?+2}+£]=?—3}—2ﬁ;

b =[l =1 1|=(=2-1)i—(2-2) j+(1+2)k=-3 +3k
2 1 2

s =f(=3) +(0) +(3) =418 =342

.

(@ —a | [or<y|=

Putting these values in eq. (i),

Fol_ 9 _ 3 _32
3.2 32 2 2

Shortest distance | 4 | =

x+1 v+l z+1

15.Find the shortest distance between the lines - and
7 —6 1

x+1 y+1 z+1
7 —6 1

Ans. Equation of one line is

. . . e T T 5
Comparing this equation with =— = , we have
th ] Cy

w=-1L yy=-1 zy=-1 a=7 b=-0b6, ¢=1

. . R v—5 z-7
Again equation of another line is = =
1 -2 1
. . . e I
Comparing this equation with = 5 = , we have
'ﬂ."' I:--.
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Expanding by firstrow = 4 -6 +2|—-6(7-1)+8(-14+6) = -16-36-64 =—-116

and (@b, —apy ) +(he, —bie )+ (aa; —ca)

) \ﬁ’['.‘l“ﬁ.":+l'.—5+2_'|:+['_1—?_'f = J64+16+36 = Jf116

.. Length of shortest distance =

\f['_alb: —a.b | +(bey, — by )+ @ —cyay )

116

— =—f116 =+/116 (numerically)

= af4x 19 =12.010

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

o

- -~ I - gl — 4 ~ 2 4 ~ 7
+21j+3k+Ali-37+21k| and 7 :4z+5j—|—6k—|—,u(2z—|—3j—|—k)

=
Ans. Equation of the first line is » = |i+27+3k|)+A|i-3/+2k|
Comparing this equation with r= ,.:;r_l + 4 .5:_1 ,

— -,
I
i

a =1+27+3k and p =7 —37+2k
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Again equation of second line r = | 4i+57+6k|+ | 2i+37+ k|

Comparing this equation with ; =a. + ,{,{E ,

_ - - - — N N ~
a,=4+57+6icand b =21 +35+k

ioj K
Bxb =l =3 2|=(-3-6]i—(1-4)j=(3=6)k=-01-3/-0k
2 3 1

=J[._—5'_.J:+[._3_.]:+[._9_.]:= "_171=3a4|"1_9

|E—E||&T :{E|= 3 (—9)+(3x3)+(3x9)=-27+9+27=9

Bx5;

Putting these values in eq. (i),

ol 9 3

ENTREN N T

Shortest distance (& | =

17.Find the shortest distance between the lines whose vector equations are
r=(1=2)i+(t=2);+(3=-2¢)k and r=(5+1)i+(2s-1) j—(2s +1) k.
Ans. Equation of first line is » = 11— :']?+[' r—2) j +(3- jr']i'

- e
- - e

T

i

= f—fi+ti—27+3k— 2tk = (i -27+3k|+t(—i+ 7 -2k

=

Comparing this equation with ._-?1 + z.b_l )
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Py,

s

Equation of second line is » = (5 +1]?+ (25—=1) 7= 25 +1) 2

(=)

= si+i+2s)—j—2sk—k = |:E'—j—ﬁc]+5 i+ 27 -2k

Comparing this equation with a. +s5h.,

(a:-a) (B x5
s,

Now Shortest distance | | =

HerecT;—cT{: (%—3’—]%)—(%—23+3]Ac> :3—41;

— = 1 gk A ~ A
by xby=|-11-2[(—2+4):1—(2+2)5+(-2-1)k
12 -2

b3 | = {(2) +(=4) = (=3) =28

(@ —a | [xB|=(7-4k) (21-47 -3k | =02 = 1x(—4) = (~4)(-3) =8

Putting these values in eq. (i),

Shortest distance |4 | = =
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