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(15 pts) Q1. Given that limx=a, prove limx’ =a’, where « isany real number, by

x—a X—=>a

using the precise definition( ¢ — & notation) of a limit.

(15 pts) Q2. If fis a continuous function on an interval, and if @ is any number in that

interval , then the function defined on the interval as follows is an antiderivative of f:

Fx) = [f()dr

(10 pts) Q3. Decide whether { i'——}—;?dx convergesior diverges. Show your work.

(10 pts)Q4. Consider the fufiction f(x, V) —a iy me.Show that the partial derivatives

/.(0,0)and f)_,((), Q) exist, But that fis not differentiable at (ORO)

(15 pts) Q5. Let W ba.an m-dimensional subspacesof R" with orthonermal basis {Xy, X, ...,

Xm}.  Then every vector Xin R® cah be written as X = Z + Y whefe Zisin Wand Y is

orthogonal to every vector in W.

(15 pts) Q6. If L: V. — Wiis a linear transtoi ftion=ther dun(ker L)+dim(ranze L)=dim V,

assuming that 1 = ker L < “dim V.

Q7. (5 pts) (a) If A is a nxn matrix, Shew.thatifX and"Yeaseneetd?s in R” then

(AX) - Y=X - (A"Y)

(15 pts) (b) If Ais a symmetric matrix, then eigenvectors that belong to distinct

eigenvalues of A are orthogonal.
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