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1. Required direction cosines are

. 1 1
< c0s90°, cos135°, cos45°> ie., < 0,——,— >
V22
cos45° = L and cos135°
V2 1

= cos(180° — 45°) = —c0s45° = ——

V2

2. Let the line makes an angle o with each of the
three coordinate axes, then its direction cosines are
<CosQ, COSOL, COSOL>

Also, cos’o, + cos’o + cos?a = 1

= 3cosfa=1

2

1
= Cos (x:g = coso=+—

3
d.c. of the line are either

1 1 1 1 1
——=> 0or <-—

1
‘BB ML e

3. Given direction ratios are < - 18,12, - 4>

As (-18) + (12) + (~4)? = /484 = 22.

Therefore, d.c. of the line are
-18 12 -4 .
<—,=,—> ie< ——>
22 722722 11°11°11
4. LetA=(2,3,4),B=(-1,-2,1)and C=(5,8,7)
Direction ratios of AB are < (-1 - 2), (-2 -3), (1 - 4) >
ie,<-3,-5-3>
Direction ratios of AC are < (5 - 2), (8 -3), (7 - 4) >
ie,<3,53>
It is clear that the direction ratios of AB and AC are
proportional. Hence, AB and AC are parallel, but these have
a point A in common. Therefore A, B and C are collinear.

5. Let the vertices of the triangle be A, B and C
respectively.
Here,

| AB| = (-1-3)2 + (1-5)% + (2 + 4)* = /68 = 217

|BC|=(-5+1)% +(-5-1)2 + (-2 - 2)% = V68 = 217

|CA| = (3+5)2 +(5+5)* +(—4 +2)? = /168 = 242
(-1-3) (1-5) (2+4)
| AB| " | AB| | AB|

. -2 2 3
ie, < —/—,——,—— >
N17 V17 17

d.c. of AB are <
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-5+1 -5-1 2-2

d.c. of BC are <

7 4 >
|BC| | BC| |BC|

. -2 3 =2
e, < ——,—/—,—F/— >
N17 'N17 17
3+5 545 —4:+2>
|CA|'|CA|" |CA|

d.c. of CA are <

1. Let the lines, whose direction cosines are given, be
I, I, and L.
Let o be the angle between [, and I,, then

HEEEHEE)

coso=|=||=1|+|=I||l =|+|—=||—=

13 13 13 J\ 13 13 13

_ 48-36-12
169

Similarly, we can show thatl, L [;and I3 L [;.

2. Letthe given points be A(1, -1, 2), B(3, 4, -2), C(0, 3, 2)

and D(3, 5, 6).

The direction ratios of ABare<3-1,4+1,-2-2>or

<2, 5, - 4> and the direction ratios of CD are

<3-0,5-3,6-2>0r<3,2,4>

Two lines with direction ratios a;, by, ¢; and ay, by, c, are

=0= (x=g = L1lb

perpendicular if a;a, + byby + c;c, =0
= 2x3+5x2+(-4)x4=6+10-16=0

AB and CD are perpendicular.
3. Letthe given points be A4, 7, 8), B(2, 3, 4), C(-1,-2,1),
D(1,2,5)
Direction ratios of AB are <2 -4,3-7,4-8> or
<-2, -4, -4> and direction ratios of CD are
<1+1,2+2,5-1> or <2,4,4>
Two lines with direction ratios a;, by, ¢; and ay, by, ¢, are
parallel if
b -2 -4 -4
az_bZ_Cz 2_4_4:

= -1=-1=-1

AB|| CD

4. Wehave, =1+ 2j‘\+ 3k
b=31+27-2k i
Vector equation of the line is 7 = @ + Ab
L F=1+27+3k+A BT +2]-2k),

where A is any real number.



5. Wehave, g = 27— ]/'\+ 4]?
b=1+ 2jA— k .
Vector equation of the lineis 7 =d + Ab
= F=(Qi-j+4k)+AG+2]-k)
Now 7 is the position vector of any point P(x, y, z) on
the line.
xi+ yf+ zIA<=(2f—jA+4ﬁ)+7»(f+ 2jA—IQ)

= xi4yi+zk=Q+N) T+ (=1+20) ]+ @ -k
Eliminating A, we get
x—-2 y+1 z-4

1 2 -
which is the cartesian equation of the line.

6. As the required line is parallel to the line
x+3 y-4 z+8
3 5 6

ratios < 3,5, 6 >.
Also, the line passes through (-2, 4, -5). Therefore, the
equation of the line in (cartesian form) is

, therefore, the line has direction

x—(2) _y-4_ z-(-5) N x+2 y-4 z+5
3 5 6 3 5 6
7. The given cartesian equation (in symmetrical form)
is
x-5_ y—-(-4) _ z-6
3 7 2

= The line passes through the point (5, - 4, 6) and
is parallel to vector 37 +7 ]A +2k. Hence, the vector

equationofthelineis 7 = (5 i- 4]'A+ 612) +A(3 i+ 7]/'\ + 21?)
8. Let dandb be the position vectors of point
A =(0,0,0)and B = (5, - 2, 3) respectively.

. i=07+07+0kandb=57-27+3k

= b-i=51-27+3k
Let 7 be the position vector of any point on the line.
Then the vector equation of line is

F=d+A(b-d)=0+A(57-27+3k)
Now 17=x/i\+yjA+le
= x?+yjA+le:57uzA—27u]A+3M/€

Eliminating A, we get % -y g which is the equation

2
of the line in cartesian form.

9. Let dandb be the position vectors of point
A=(3,-2,-5)and B = (3, -2, 6) respectively.

. d=31-2]-5kandb=37-2]+6k

= b-d=07+07+11k

Let 7 be the position vector of any point on the line.
Then the vector equation of line is

=i+ Mb-d) = F=31-2]-5k+xr(11k)
Now, F=xi+y]+zk=31-2]+(-5+110)k

<

3 = y+2 = z+5 which is the
0 0 11

Eliminating A, we get *
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equation of the line in cartesian form.

10. () Here b, = 37 + 2] +6kand by =1 +27 + 2k
Let 0 be the angle between the given lines, then

cos(%:&
[ 611102 |
[3x1+2%x2+6x2]| 19 19

:\/32+22+62\/12+22+22 7x3 21

— 0=cos! (g)
21

(i) Here, b, =i —j—-2k andb, =37 -5/—4k
Let 0 be the acute angle between the given lines, then

_ El ) 52
by 1155
_ |1><3+(—1)><(—5)+(—2)><(—4)|
Y2 + (1% + (<2)23% + (5) + (~4)°
16 8

11. (i) Direction ratios of the given lines are < 2, 5, -3 >
and < -1, 8, 4 > respectively.
Let 6 be the angle between the given lines, then
ajan + blbz + [%1%) |
\/a%+b1 +c1 \/u2+b2 +c2‘
where a;, by, ¢; and a,, b,, ¢, are direction ratios
[2x(-1)+5x8+(-3)x4|
22 +5% + (=3)2\(-1)2 + 82 + 42

cosO =

cosH =

26 _( 26):9—@5 (26)
V3881 (938 9/38
(ii) Direction ratios of the given lines are < 2,2, 1 > and

<4,1, 8 > respectively.
Let 6 be the angle between the given lines, then

a8y + byiby + c10p |
\/a%+b1 +cl \/a2+b2 +C%‘
where a;, by, ¢; and a,, b,, ¢, are direction ratios
[2x4+2x1+1x8]|
\/22+22+12\/42+12+82
1818 2
S V981 3x9 3

12. Equations of the given lines can be written as

_ y-2 _ z-3 and X211 o y=5 _ z—6
-3 2p 2 _3p 1 -5
7 7
Direction ratios of these lines are

cosH =

cosO =

1(2/3)

= 0=cos”

< —3,27—p,2 > and < _73}7,1, — 5> respectively
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The lines are at right angles, if

(-3) x (;”’) (7p)x1+2x(5):0

P2 _10-0 = P10 ieifp=20
77 7 11

13. Direction ratios of the given lines are <7,-5,1>and
<1, 2,3 > respectively.

Since7 x1+ (-5)x2+1x3=7-10+3=0.
Therefore the given lines are perpendicular.

14. Comparing the given lines with
1—’=ﬁ1+}\l—71 and?=ﬁ2+ul;2

we get G = zA+2]A+IQ, Gy = 27 —f—l?
and by =1-]+k, by=27+7+2k

Now dy —d; = (21— [ —k)—(i +2/+ k) =1-37 - 2k

To7 ok
and by xby=[1 -1 1
2 1 2

= i(-2-1)- j2-2)+ k(1+2) = -3+ 3k

Shortest distance

_[(B1xBy) (@ - )| _ 3?+3£).(f—3f—21?)|
BByl | |—3?+31?|
_[(=3)x1+0x(8)+3x(=2)| _ 3 s,
\/( 3) 2,132 ‘ 1 3\/_ \/_
15. The shortest distance between the lines
XM _ YT _Z2TA
) by o
and [ :x—xz _YTh _Z7% is
>, by &)
Xp—=X1 Y2~ l¥1 2277
a by 1
ap by o))

\/(b1C2 — byey)® + (10 — a102)* + (ayby — apby)?

Here, x;=-1,y,=-1,2z,=-1,x,=3,y,=5,2,=7 and
a,=7,b;=-6,c,=1,a,=1,b,=-2,¢c,=1
Shortest distance
4 6 8
7 -6 1
~ 1 2 1
JI-6 - (2P + (=77 + (14 - (-6)7|
_ 4(—6+2)—6(7—1)+8(—14+6)|
\/16 +36 + 64 |
4(-4) - -8)| .
— = = 2@ units
\/116 |

16. Equations of the given lines are of the form
7 =4dy+Ab; and 7 = Gy + ub,

where 4 =1+2]+3k, d, =41 +5]+6k
and by =1-37+2k by =21+3] +k

Here, i, —d; = (41+5]+6k) -

(1+27+3k) =31+37+3k

j\
Also, byxby,=[1 -3
2 3
=1(-3-6)-J(1-4)+k(3+
Shortest distance
_ |y xBy)- iy )| _
by xBy| |

—>

o PN x>

)=-97+37+9k

-9%x3+3x3+9x3|
\/(—9)2+32+92 ‘

3
‘\/F‘ 3\/_ \/_ units
17. From the given equations, we get
2f+3l§+t(—f+f—2@) ..(0)
and 7 = {'\—]A—lg+s(f+ 2]4\—2@)

Equations (i) and (ii) are of the form

A
F=i-

17=ﬁ1+t51 and 17=ﬁ2+sl;2
where ﬁlz?—2f+312, 52:?—]/'\—/\
by=—i+7-2k by=1+2]-2k

AN

Here, iy — iy = (1 — | — k) — (1 - 2]+ 3k) = ] - 4k

A 3\ IQ
Also, 51 XEZ =[-1 1 -2
1 2 -2
(244 -@Q+2)[+(2-Dk=27-47-3k

B x By | = 22 + (~4)? + (-3)?

=J4+16+9=+29

(by X by)- (d, —ﬁ1)|

Shortest distance = L
| by X by |
(21—4]—3k) ]—4k| ‘ 4+12| 8 nits
V29 |1 V29 | V29

NCERT MISCELLANEOUS EXERCISE

1.  The direction ratios of the line joining O(0, 0, 0) and
AR,1,1)are<2-0,1-0,1-0>ie.<2,1,1>

The direction ratios of the line joining B(3, 5, - 1) and
C#4,3,-1)are<4-3,3-5-1+1>ie.<1,-2,0>
Now, 2) (1) + (1) (-2)+ (1) (0)=2-2+0=0

Hence OA is perpendicular to BC.

2. Let <1, m, n > be the direction cosines of the line,
which is perpendicular to two lines whose direction
cosines are : < Ij, my, ny > and <1, m,, ny>.



4
I, + mmy +nn; =0 ..(i)
and Il, + mm, + nn, =0 ...(ii)
Solving (i) and (ii), by cross-multiplication, we get
m n

myny —many  mly —mply  lymy —lymy

12 + m? +n?

- 2 2 2
gy —mym 2+ (mly ol )% + (i — )
1 1
sin® sin90°
Hence I = myn, - myng, m = nyl, = nyly, n = lymy - Lymy.
Hence, direction cosines are 1,1, - my1y, 111y - 1oLy, Ly, = Ly

3. The angle between the given lines is given by

050 = alb—-c)+b(c—a)+c(a-D) 0o

2+ 02+ 2o - 0 +(c— ) +(a-b)>
Hence 6 = 90°

4. The line passing through (0, 0, 0) and is parallel to
x-axis.
= The line is x-axis itself.

Its equations arey =0,z =0

*_Y¥Y_z

1 0 O
5. Direction ratios of AB are
<4-1,5-2,7-3>1ie<3,3,4> ..(i)

Direction ratios of CD are
<2-(-4),9-3,2-(-6)>ie.<6,6,8> ...(ii)
From (i) and (ii), Direction ratios of AB and CD are
proportional.

= Thelines AB and CD are parallel.

Hence the angle between AB and CD is 0°.

x_lzy_2=Z_3 ...(i)

6. The given lines are
-3 2k 2

x-1 y-1 z-6

3%k 1 -5
The direction ratios of line (i) are < -3, 2k, 2 >
The direction ratios of line (ii) are < 3k, 1, -5 >
Since, the line (i) and (ii) are perpendicular.
(=3) Gk) + (2k) () + (2) (-5) =0 10

=-9%+2k-10=0=>7k=-10= k:—7

and

7. The given plane is
Fo(i+2]-5K)+9=0 (i)

The direction ratios of the normal to the plane (i) are
<1,2,-5>

WtG 100 PERCENT Mathematics Class-12
The equation of the required line is
F=(i+2]+3k)+A(i +2]-5k).
8. Here d, =61 +2]+2k d,=-47 -k
and by =1-27+2k by=3i -27-2k.

Gy —dy = (-47 —R)— (67 +2]+2k) =107 -2 -3k
7k
and by xby =1 -2 2
3 2 -2
= 1(4+4) - j(-2-6)+ k(-2 +6)=8i+8] +4k

| by X by |= 64 + 64 +16 = /144 =12

Shortest distance between the given lines

(@ —dy) - (by ><1;2)|

|51><b2|

(<107 -27-3k)-871+87+ 4%)|
12

—80—16—12‘ ‘ 108 .
—— | = |-——| = Y units.
12 12

9. Any line through (1, 2, -4) is
Fe(f+2]—4Kk)+M(by i+ b+ byk) N0
where by i+ b, j\+ bs k is its direction
x-8 y+19 z-10
-16 7

has direction 37 — 16 ]A +7k
Now lines (i) and (ii) are perpendicular, we get
(byi +byj+bsk)-(3i—16j+7k) =0
= 3b;-16b,+ 7b;=0
Similarly 3b; + 8b, - 5b; =0
Solving (iii) and (iv), we get

by _ b _ b
80-56 21+15 24+48

The line

..(1ii)
..(iv)

bbb b b b
24 36 72 2 3 6

The direction of (1) is 2 1+ 3}'\+ 6k.
The equation of line (1) is

F=i+2]-4k+227+3]+6k)

=
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