1) Find the following limits: (15%)
(a) hm o (b) hm[ . )I | (c) llm. x3é”‘*
123t 2T - x° e\ x+1) o xm0t |

2) Compute the following derivative and partial derivative: | (12%)

(a) —-J‘zlnxx/1+3t dt
2 2 2 2 2
D x“+ey—y°, x+ :
(b) - . 8yf ( Y=y, x+y")
3) Find the following integrals: (12%)

(a) jo' 2 e” dy

() [[xye® dxdy,where A={(x,y)|0<x<2y<1}

f1

HLet f()=e?,~0<i<®,
(a) Find the MacLaprin’s series of f(1). (8%)

2k)!
f()l,o——(zkz,

(b) Prove that £ (0) = =1,2,...  (4%)

dlk

5) Let S ={w,,,,w,,w,}beasubset of vectors of R’ and W = Sp(S), the subspace

1 2 3 1
spanned by S, where W, =|2|, W, ={5 L w,={7w, =|1].
1 0 1 3
- {a) Prove or disprove that 'S is a linearly ind_eperident set. (6%)
(b) Find a subset of S that is a basis for W . (6%) '

(¢) Find an orthogonal basis for W' . (3%)
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6) Let T:R’ — R’ be a linear transformation given by

M T 0] T o 2 (T 1N To°

0
TI[0]|={ -1, T{{-1|{={1}.7||=1|l=]0]
\_.1../‘ . l_ \... 1..,/ _O-q \ L. O_J _.1..1 .
(2) Find a matrix 4 suchthat T(¥)= A%, V¥ e R>. (10%)
(b) Find the rank and nullity of 7. (10%) -
1 -1 0
7) Let A=| -1 2 —1}].
' Lo -1 1;
(a) Find the eigenvalues of 4. (8%)
(b)Find a diagonal matrix D similarto 4. (4%)

NERH B G R



