MAT 2355, Fall 2014
Assignment 2 (10 points)
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Important:
Late assignments will not be accepted; nor will unstapled assignments.
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uestion 1- [2 points] Let T : R” — RR” be a linear transformation that preserves length; that is,
p p g

IT(v)l| = ||v]| for all v € R". Prove that for any v, w € R” we have
(T(v), T(w)) = (v, w).
(Hint: Use Question 2 of the assignment 1.)




Question 2- [2 points] Let {vy, ..., v,} € R" be an orthonormal basis. Prove that for any v € R” we have

0l = (v,01)* + -+ + (v, v)%.




Question 3-[1 point] Let £ = (0, 1) +[(2, 1)] be a line in IR?. Find the intersection point of the line through

X = (3,4) perpendicular to £.




Question 4- [2 points] Let X be a point in R? and ¢ a line. Let F be the foot of X on ¢, then show that F

is the point of £ nearest to X. In other words if Q is any point of £ then

X = QIl = [IX - I




Question 5- [2 points] Let £; and ¢, be parallel lines. Let

53 = {1/2(X1 + Xg) : X1 S fl, X € fz}

Prove that ¢3 is a line parallel to {1, £5.




Question 6-[1 points] For given line ¢, let QO/(X) be the reflection of point X with respect to line £. Show

that Q/(X) = X if and only if X € ¢£.




