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Questions 1 to 12 are multiple-choice questions, each worth 5 points. Please write your answers in the
multiple-choice answer section on the first page of the answer sheet. (% 1~12 B8 A E %3 > 5845

7 BEFRALERAR - ANERBHEER)
1. (5%) Find the inverse function of (1—x")"* +2

a. (1—(x—2)>3 b. (1 —x3%)1/3-2 c. (1—(x—2)3)5
2. (5%)Find (f')(a) where f(x)=x+sinx and a=0.

a. 0 b 142 c. 2
3. (5%) Find the derivative of f(x) = eSin2*

B, gesst b 2pgsnex e, 2:¢os 2x e%inax

. . . =1
4. (5%) Determine whether the series converges or diverges: Z 1
n=1 n+

a. Convergent b. Divergent c. cannot determined

5. (5%)Find lim(— — )

x—0 sinx x

a. 0 b. 1 < 1/3
o s & —_ dx
6. (5%) Find the indefinite integral [ T
a — 0 b 4 c. —=+C
Inx Inx Inx

7. (5%) Evaluate f(x)= je’zdx as an infinite series

o x2nHl by x2n " w  x2M p
a. Xn=o (2n+1)n! +C ’ En:O';!' t “ 211:0 (2n)! +
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8. (5%)Minimize f(x,y)=2x"+y"+3z"ontheplane 2x-3y-4z=49
a. 233 b. 147 c. 130
9.  (5%) Find a vector perpendicular to both [2,1,1] and [1,2,3] in R®.

a. [1,5,-7] b. [0,-5 ,5] c. [1,-5,3]

1 2 1
10. (5%)Let A = ’0 1 2}. If possible, find a matrix B such that AB = A® + 2A.
1 3 2

2 01
11. (5%) Find the rank of the matrix: [0 0 41

a. |1 b.2 c.3

12. (5%) Find the coordinate vector p(x) = x* + x? — x — 1 relative to the order basis B’ =
((x+1)3(x+1)%x+1,1)

a. [1,-2,0,0] b. [1,1,-2,-2] c.[1,-2,1,0]
Questions 13 to 16 are calculation and proof questions, each worth 10 points. Please provide detailed proofs
and calculations in your answers. (§ 13~16 %8 % 3+ B35 008 » £ 10 o » Hit e o o) A ]

#2)

13. (10%) Let f be differentiable on (a,b) and continuous on [a,b]. Prove that if there is a constant M
such that f'(x)<M forall xe(a,b),then f(b)< f(a)+M(b—a)

14. (10%) Prove that J'(ln x)"dx = x(In x)" —nj(ln X dx




Byt ERE 114 SFEBALRG A F KX

#t8 e Adug
Rrras  HELZGHHE

A#B#% 3R %3 A

2
15. (10%) Find all numbers r such that [1
1

16. (10%)

4
»
1

2
3
2

] is invertible.

a. Prove that the eigenvalues of an n X n real matrix 4 are the same as the eigenvalues of AT.

b. With the reference to part (a), show by a counterexample that an eigenvector of 4 need not be an

eigenvector of AT




