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1. (a) (10 points) State the Mean-Value Theorem for a real value function f defined on all real
numbers.

(b) (10 points) Show that if f is differentiable on (a,b) and f'(x) # 0 for all € (a,b), then
the equation f(x) = 0 has at most one real solution in (a,b).
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2. (15 points) Find the enclosed area of the ellipse %5 + & = 1.

3. (a) (5 points) Taylor expand sinx at x = 0.

(b) (5 points) Show that the Taylor series you derived is convergent.

. . . sinx
(¢) (5 points) Use this Taylor series to show that 1111[1j = 1
r— T
4. (10 points) Solve the system of linear equations:
1+t ast+ey = 1
2.’i.'| +aotayst+axy = -2
i o 2.1'2 FTa—Ty = 53

n

5. Consider the polynomial space of degree 2: Py(R) = {a+ bz +cx? : a.b, ¢ € R} where R denote
the set of real numbers.

(a) (10 points) Find a basis 3 = {fi, f2. f3} for P»(R) such that
T 0, ifi#jg
for i,j € {1,2,3}.
(b) (5 points) Find the coordinate vector of p(x) = 22? — & + 3 corresponding to /3, i.e. [p(z)]s.

6. (15 points) Let

0 3 1
A= 2 il i
-2 3 3

Find a matrix Q such that Q7'AQ is a diagonal matrix.

7. (10 points) Find an orthonormal basis 3 for P,(R) with the inner product

<ﬁy>=£fmmmn




