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 Assume that f is continuous on [0,2] and f(0) = f(2) = 0. Show that there
exists c€ [0,1) such that f(c+ 1) = f(c). (15%)

Suppose that f and g are differentiable functions in [0,1] and f(0) =5,
f(1) = 0, g(0) = 2, g(1) = —3. Show that there exists a point X, € (0,1) such
that f'(xg) = g'(Xo)- (15%)

Find the maximum and minimum values of the function f(x,y,2) =x+2y+z
on the sphere %"t y’ 4-2% = 24.
(15%)

Show that (1 +x)* <14 ax forall_x>.0.and 0 xxX< L, (15%)
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Compute the volume of the solid.enclosed by the ellipsoid 3;—2- + % 4 (Z;_z =1,

where a, b, c are positive constants. {15%)

Evaluate the following integrals:

(@) [Inxdx (b) x—}+—1 dx  (c) fle_ldx (15%)
Does the series )01 (E—le% — 22;1) converge? Explain. (10%)
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1. (15 points) Let A be an n x n invertible rea) matrix. Is A diagonalizable? Justify your
answer.

2. (15 points) Let F = {f: R — R} be the vector space of all real-valued functions
defined on R. Let f(x) = cos(z) and g(z) = sin(z). Clearly, f and g belong to F. Are
f>9 linearly independent? Justify your answer.

3. (15 points) Show that any lineas trafisformation@s: R3 — R is of the form T'(z,y, z) =
az + by + cz for some real number a,b, ¢ € R.

4. (15 points) Let }#*be thielsubspace of R> spanned by two Veetors (151,0) and (1,0,1).
Find a basis fop W (Wt = {w c Rlv - u =0 omallu e R3})

5. (20 points) Let'fy = {(1,1), (1,0)} and Gp =9(=171), (0,1)} be two bases of R2.

(a) For any vector v in R?, lthe coordinate of v corresponding to the basis 8 is denoted
by [v]g. Let w be a vector in R such that [v]g) = (2,3). Find v]g,.

(b) Find the matrix B such that Bluls, = [u]g,, for all w/in R

6. (20 points) Let V |be a finite-dimensional veetor space over R. Let 7 be a linear
operator on V. Suppese that T’ %.7". Show that Ve kér T + im T,
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