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1. (20 points) & JFAR » 3FE T (True) & F (False)
1.1 f(z) = +/1+ |z| is an even function.

1.2 lim — = 1.
z—0 |;17|

1.3 If f(z) = g(z) for all real numbers x except for z = 0, then

lim f(z) =L = li_r)r%)g(.r):L

r—0

1.4 If f(z) is continuous at z = 0 then it is differentiable at x = 0.

1.5 The average value of |z| on [—1,1] is 1

1.6 Let f(x) be a continuous function on [a, b] and F(x / f(t)dt for x € [a,b],
then F'(x) is continuous on [a, b].

1.7 Since sec0 = 1 and secm = —1, so by the intermediate value theorem there is a
number ¢ € (0, 7) such that sec{ = 0.

1.8 If lim f(z) = 0, then there must exist a number & such that f(£) < 0.001.

Tr—C
1.9 For any continuous function f(z) there is a differentiable function F(z) such
that F'(z) = f(x).
1.10 Let

then f(z) is differentiable for all .



2. (20points) FFEMR BLEZE > FAKREFHE A B, CHh D %A

2.1 How many anti-derivatives does the function sin? z — 3z have?

(Ao (B)1 (C)2 (D) infinitely many
d20y

x
2.2 Let y = sin 3 cos = X then T30 =

sin x sin x Ccos T Ccos X

(A)

-1
2.3 If lim glz) =1 = 4, then lim g(z) =
z—0 z—0
(A)o (B)1 (C)4 (D)oo
2.4 Which of the following equations is wrong?

(A) /2sin:ccos:cd:c:sin2:c+0

(B) /QSinxcosxdx:—coszx+C
22

(C) /.r sinxdx:?sinx—FC

(D) /x sinzdr =sinx —x cosz + C

2.5 Let f(z) be a continuous function on [0,1] and F(z) = [ f(t)dt for z € [0,1],

which of the following statements is false?

(A) F'(z) = f]il—rfl(-) z / t)dt for z € (0,1).

) is the solution of d_ = f(x) with initial condition y(0) = 1.
T

/f )da = F(1) - F(0).
x) = f(x) for z € (0,1).

2.6 What is the slope of the curve y? + 2% = y* — 2z at the point (-2, 1)?



2.7 What is the value of

(A) =5 (B)0 (©)3 (D)

2.8 1f f'(0) =1 then lim M =?

A)0 B)L (©1 (D)2

2.9 What is the maximum value of |f”(z)| for the function f(z) = x3(32? — 10) on
the closed interval [0,1]7

(A)o (B)7 ()% (D)20Vv3

2.10 Which of the following statements is correct?

A) If f'(c) = 0 then f(c) is a local maximum

B) If f'(¢) = 0 then f(c) is a local minimum

C) If f'(¢) > 0 then f(c) is not a local maximum
) It f'(c)

(
(
(
(D) If f'(c) does not exist, then f(c) is not a local maximum

3. (10 points) Show that for any numbers a and b, the inequality
|cosa — cosb| < |a— b

is true.

4. (10 points) Show that

2 1

flz) = {x sin 2, forx #0,

0, otherwise
is differentiable at x = 0 and find f'(0).
5. (10 points) Choose a linearization of f(z) = ¢/x with center x = a, where a is

near but is not 8.5. Find such a center ¢ at which the function and its derivative

are easy to evaluate. State the linearization and the center.



6. (10 points) The region enclosed by the z-axis and the parabola y = 3z — z? is
revolved about the line x = —1 to generate the shape of a solid. Compute the

volume of the solid.

7. (10points) Suppose that f is the differentiable function shown in the accompanying
graph (Fff[& ) and the position (i, & ) at time ¢ seconds of a particle (. ) moving
along a coordinate axis (V3 —{E AL IZEHFZ H) ) is

:/Otf(x)dx

[T R A< BY fifi — 55 [

Answer the following questions and give your reasons (5 FH P ):
(a) What is the particle’s velocity at time t = 57
(b) Is the acceleration of the particle at time ¢t = 5 positive or negative?
(c) Approximately when is the acceleration zero?
(d) TIs s(9) positive or negative?
)

(e) At what time between 0 < ¢t < 9 does s(t) have its largest value?

8. (10 points) Let f(x) be an integrable function, show that

/waf(sin.r) dx = g/ow f(sinz) dz

[Hint: Use the substitution u = 7 — x.]



