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Answer each of the following problems. Problems 1-4 carries 10 % each. Problems

5-8 carries 15 % each. The total is 100 %. Show details of your work.
(1) (10%) Evaluate the following
(a) £ tan~'(5tanz) ;
(b) limg g, 297 .
(2} (10%) Evaluate the following integrals
(a) fa%e =" dz;
(b) S ﬁiﬂ .
(3) (10%) Let f(z,y) = z— 2% —y®. Find a normal vector to the surface {(z,7,2) :

z= f(z,9)} at (1,1,-1}.

(4) (10%) Find the interval of convergence for the series
o0 kzzk
2 2k ’

(5) (15%) Suppose a function f satisfies [f(z) — f(y)| < |t —y[* for all z,y € R,

show that f is a constant function.

(6) (15%) Prove that 7° < ™. (Hint: Consider the function 22,

(7) (15%) Find all values of p,¢ € R, such that the improper integral I lf;,, dz

is convergent.

(8) (15%) Evaluate the triple integral

ff/s(1+$+y+z)‘3dv

where 5 is the region bounded by z +y+2=1,z=0,y=0and z =0.
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1. (204 Let oy = (~1,1,0,1,0), ¢p = (1,1,1,0,0), s = (1,3,2, 1, 1), ey = (2,2,2,0,-1).
G =(-1,3,0,2,1), fa = (-1,1,-1,0,0), G = (-1,—-1,1,2,2), By = (-1,0,0,1,1) €
RS, Suppose that Af; is (linear) spanned by o, s, s, a4, and M is spanned by
B, Ba, B3, B1. Find the dimension and basis of the spaces My; Ma; My + M; and -
My N M,.

2. (20%) W = {(11,22,1‘3,1‘4) f Ty — Ly = 0, 23.’2]_ — Tg — 3:’.[;3 = D}
(a) BRI W §—#HEREE (orthogonal basis).
(b} 3k o= (1,0,1,1} # W ZR¥AE.

3. (204}) Let V be a finite dimensional vector space and 7" is a linear transformation
on V. Prove that T is one to one if and only if 7" is onto.

4. (20%) EPETTE (A): X+Y+2=0,(B): 2X-Y —Z=0
(2) B FHE(A) HSHE.
(b) & TE(B) SeEHH.
(c) %3 FE(A) G5, BH FE(B) FHHHHE.
() (c) BB A R — b HeH, ST 5 A SRt f

5. (2047) FFEH 16X ~ 24XY — 0Y2 — 30X — 40 = 0 ZE.
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