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1. Determine convergence or divergence of the following two series (State briefly the theorems or methods
of test you employ in your work)
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a) Zk_lﬂ%— (5%) b) Zn.,(—l)"an (;tqva":j %dx] (5%)
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2.. Evaluate the given limits, if possible
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3. Use Mean Value Theorem to prove that: x-1 <Inx <x-1,whenever x>1.(8%)
x

4. Prove that the function f(x)=x"+3x+1 has exactly one real root. (7%)
5. a) Write the Maclaurin series of the function f(x)=e" and its radius of convergence. (5%) b) Pyopose

1
a strategy to approximate the definite integral L e dx (just state the approximation strategy, don’t
evaluate it). (5%)

6. Let A=[a,],,, a,€ R bean nxn matrix, prove that: the system A4, -X,,, =0, has non-trivial

solution (i.e. the system has solution X that is not zero vector) <> (ifand only if) det(4)=0.(10%)
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7. Let A= 0 r+1 t |, teR. a)For t=0,use Cramer’s rule to calculate 4™'.(8%) b) For all
0 t+5 245

reR,provethat A" always exists. (5%)
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8. Let T:R®— R*be alinear transformation, where for 3x1 vector X, T'(X)= 110 X . Find the
0 01
bases respectively for a) the kernel (null space) of T and b) the image of T.(10%)
9. Let 4 =[;g ‘://:J . a) Find the eigenvalues of 4 and their corresponding eigenvectors (6%); b)
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,as n—oo (where 42 =AxA,and 4" =A4""xA for
1/3 1/3

prove that when neN, A" — [

n=34,5-). (10%)




