CLASS-11 JEE - MATHS

ANGEL BETWEEN TWO LINES
Let I;, my, ny and I,, m,, n,be the direction of lines OP and 0Q and OP = r, 0Q = r, then the
coordinate of P and Q are (l;ry, myry,nyry) and (I,r,, m,r,, n,r,) respectively.
Z

P(liry, mery, nery)

Q(lyr, mars, n5r5)
Y

/ 0
X
Let £POQ = 6, then

cos 0 = 0P?+0Q*-PQ? — r34+r3—(lyr1—Iprp)?—(myr;—mary)?—(nyry —narp)?
2.0P.0Q 2ryrp
cos® = LI, + mym, + nyn,
8 = cos '(I;I; + mym, + n;n,)
sin?@ =1 —cos?0 = (12 + m? + n?)(13 + m% + n%) — (1,1, + m;ym, + n;n,)?
sin® @ = (myn, — myn;)? + (ny1, —np1)% + (I;m, — I;m,)?

sin® = +4/(myn, —m,ny)2 + (ny1; — n,1;)? + (I;m, — I,m,)?

'.! 1. The two line with direction cosines I, my, n; and I,, m,, n, are perpendicular to each

otherif 6 = g
cos® =11, + mim, + n;n, =0
2. The two line with direction cosines I;, m;, n; and I,, m,, n, are parallel to each other if
6=0orm
sin® =0
(myn; —myn;)? + (nyl; — np1h)? + (Iym, — [m)? = 0
h_m_m
Il my n
3. The angel between two line having direction ratios a;, by, ¢; and a,, b,, ¢, is given
ajaz+biby+cicy

by.cos 8 =

J@irtrch@geniecy

Ex. 1. Determine the angle between the lines with direction ratios 1, 2, 3 and -3, 2, 1.
2. Determine the angle formed between two body diagonals of a cube.
Sol. 1. Let 0 be the angle in question, then.
g = lxz342xzisx1 4 _2
COSU = rarovizars 14 7
0= cos‘l(é)
2. From the adjoining figure, the direction ratios of the diagonal OP and CD of a given cube

aregivenby a—0,a—0,a—0anda—0,a—0,0—a
And hence their respective direction cosines are.

a a a e 1 1 1
Ja2+a2+a?’a2+a2+a2’ JaZ+a2+a2  V3'V3'V3
a a —a ie 1 1 -1
VaZ+a2+a?’ Ja2+a2+a2’ JaZ+a2+a2  V3'V3'V3
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|)
F %@
{a,0,a) @
B [(0,a,0) "
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/ A@0,0)  (aa,0)
X
Let 6 be the angle between these diagonals, then
1 1 11 1 -1 1 1 1 1
S8 = EETEE T GG 3T 5 s

0= cos‘l(i)
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