CLASS-11 JEE - MATHS

PROJECTION OF THE LINE SEGMENT JOINING TWO POINTS ON A GIVEN LINE
The projection of the line segment connecting two specified points (x4,y;,%,) and (x,,y,,Z,) onto
the line with direction cosines |, m, n is expressed as:
I(x; —x1) + m(y; —y1) + n(z; — 24)
This is evident from the vector.

Clearly, PQ = (xz —xi+ (y2 —y1)J + (22 — 21k
and the line AB =1i + mj + nk
Q(xz ¥2,2,)
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The projection of PQ on AB

PQAB _ 1(X2—X1)+m(y,—y1)+n(z2-21)
|A_>B| V124+mZ2+n2

1(x2 = %) + m(y; —yq) + n(zz — z4)

Ex. Consider two given points A (-1, 2, 1) and B (4, 3, 5). Determine the projection of the line segment
AB onto a line that forms angles of 120° and 135° with the y and z-axes, respectively, and forms an
acute angle with the x-axis.

Sol. Consider an acute angle 'a' that the provided line forms with the x-axis. Then.

cos? o+ cos?120° + cos?135° =1
1 4-2-1 _ 1

1
cosa=1—--—== ==
4 2 4 4

cosa = ii but a is acute
cosa = +ve
cosa = % = cos 60°
o= 60°

Therefore, the direction cosines of the given straight line are cos 60°, cos 120°, cos 135°
1 1 1
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Hence the projection of AB on the line
1 1 1
_5(4+ 1)—5(3—2)—5(5—1)
5 1
=377 2V2

= (2 — 2V/2) units
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