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1. (10%) Evaluate the following iterated integrals:

a) I J’" J o zlzdydx

b) J:Lzﬁ yzzlydx

2. (10%) Find the local extrema (if they exist) of the following functions. Identify the local
extrema whenever possible.

a) f(x,y)=x+y = 2x+ Iy+7

b) f(x,y)=xy+(x+yX10-x-y)

2
3.(10%) Given that z = f(x,y) is a function |mphcn in __+y_2+z_z = |, find ﬁ 21—
at b ¢ ox’
Pi P o
x*’ Axdy H’

4.(10%) Determine the value of x for which the following series are convergent or divergent:

) zsmx

b) Z(_l)n-lnxhﬂ ' . -

5.(10%) Show that if fila,bl] > Ris continuous, then there exists a positive number M such
that x € [a,b] = | f(x)] < M.
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6. (10%) Determine if W is a subspace of V based on the given conditions. Give your answers with

details.

(a) (2%) Let V=R, W ={(a,b,0) a,beR), ie. Wis the xy plane consisting of those

vectors whose third component is 0;

(b) (4%) Let V=R’. W={(a,b,c):a®+b*+c* <1}, i.e. W consists of those vectors

whose length does not exceed I;

() (4%) Let V be the vector space of all square X n matrices over a field K. W consists of
all matrices which commute with a given matrix 7' that is, W = (A € V: AT = TA).

7. (10%) Find the dimension and a basis of the solution space W of the system

xX+2y+2z—5+3=0
x+2y+3z+s+1=0
Jx+6y+8z+s5+5t=0

8. (10%) Let T be the linear opcrator on R? defined by T(3, 1) = (2, -4) and T(1, 1) = (0, 2). Find
T(a, b).
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9. (10%) Consider two bases of R?; le, =(1,0), e, =(0,1)} and {f, =(1,3), f,=(2,5)).
(a) (3%) Find the transition matrix P from {e) o (£}
(b) (3%) Find the transition matrix Q from { Sfilto (e}
(c) (4%) Show that [v], = p~'[v), for any vector ve R?, where [v], and [v], are the

coordinate vectors of v relative to {f,) and {e,}, respectively.

10. (10%) Find all eigenvalues and a basis of each eigenspace of the operator T: R? - R® defined
by T(x,y,2)=2x+y, y-22y+42).
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