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(1) There exists a differentiable function on (0, 2) such that
b
#a) » 1O~ 1@)

, forall 0<a<i1<b<a

(2) If f(z)isa dlfferennable functmn sois |f(x)| - sin(f(z))
(3) Suppose that f is continuous on [a,b] and ¢ € (a,b) is a point such that hm (=)
dosen't exist. Then f is not differentiable at c.

(q) If IILII;IQ % = 0, then f(z) has a horizontal asymptote.

(5) Let f(z) = gf; be a rational function where P(z) and Q(z) are polynomials.

The graph y = f(z) has a slant asymptote if and only if hm M converges to a
nonzero number.

(6) Suppose that f(z) is a differentiable function, and on an interval I the graph of f
lies above all of its tangents. Then f'(z) is increasing on 1,

(7) Suppose the continuous function f(z) satisfies the property f(—z) = —f(z) (i.e.
an odd function). The integral f - f(z)dz = 0.

2 5 B
(8) / tan~!(sinz) dz < 7
0
1
(9) If f is continuous on [0, 1], then ,,ll,m f z" f({/z)dz = 0.
® fo

b ;
(10) If f is integrable on [a, b], then g(z) = / f(t)dt is differentiable on (a, b) and
d(z) = —f(z) forall z € (a,b). ‘
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(11) Match each equation

@ /(=) = ~lesina] () g(@) =sin]  (©) h(e) = 22 (d)k(m)="}—';|f

with its property below.

(@) | (b) | () | (d)

(A) It has both the absolute maximal value and absolute minimal value.
(B) It does not have any absolute extreme values.
(C) It has the absolute maximal value, but has no absolute minimal value.
(D) It has the absolute minimal value, but has no absolute maximal value.
(12) Match each function:
@) ©IELCD G fAtn) g s

with its graph below.

(@) ()| (@ |

&) - ® © D
(13) Match each equation
(a) T = —\t:-1 T >1 ) r =tant ,TI' t<3_-,-r
y =t y =sect 2 2
_ L 2
(c){z =smlkllft tER (d){ %;gi 420
iy = COS y = Ty
with its graph below.
@ ||| @
@ (B) © D)
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(14) There are four functions defined on z € (0, 7/4) and labeled as follow,

i _l 2 l 4 _1 3
(a) sinx (b) cosx ()1 5% + Y (d)z P

We rearrange the order of these functions to make them satisfy the inequality
(a) > (B) > (C) > (D)

Fill in the proper curresponderice.

@ | )| ()|
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(15) Suppose 60 < o < 100. We want to identify a funcion f(x) satisfies the following
conditions:
(a) Function f(z) defined over R is of the form:

2
az’ + bz + ¢, <o
f(r)“{

T, a<z

(b) f(x) is continuous.

() f'(z) is continuous,

(d) The absolute minimum value of f(z) is 60.
Suppose the minimum occur at ¢ = 3, thena + 8 = .

(16) Let T be the triangle with vertices (0,0), (a,0) and (0,) where a,b > 0(graphed
below left). Suppose that a curve y = f(z) splits T into two regionsR; and R,
with equal area. Let S; be the solid obtained by rotating R; with respect to the
y-axis. Let S be the solid obtained by rotating R, with respect to the line z = a.
The difference of the volumes of S; and S, [V (S1) — V(S2)|, is

(17) Let S be the part of a sphere with radius r that an observer at height h above the
north pole can see. The area of § is

# #F &
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(18) [12pt] Find the limits:
2 2
(@ lim = [(z+3)2+ (x+ %) doordt (1+M) }
n—oo n n n mn
®) lim 14+ z+cosz

T—+00 (;;,; + cos x)esinm
(© Jimz (V22427 -2Ve? 45+ 2)
(19) [15pt] Evaluate

Sin_l T /2 1 O - 75’:2 +1
=) / a- ;v:2)3/2dﬂc ®) jo (3cosz + rlsin;,r)zdm © L (22 - 1)(z2 + 1)2 dz.
(20) [7pt] Let (z(t), y(t)) parametrize the function curve of y = f(z) such that z(0) = 0,
y(0) = 1. Suppose z(t), y(t) satisfy the following conditions:

‘” 1
f du = t
0o V4 —ud

Iny+3 -3y t

Find the tangent line of y = f(z) at z = 0. What is the concativity of f(z) atz = 0?

(21) [7pt] Find the relative extreme values and the absolute extreme values of
2 "

f(w)=(1+x+%+-~+m

) e*, zeR
where n is a positive integer.
(22) [7pt] Find approximations of all solutions of the equation z° + 5z + 7 = 0 with

error < 0.05. You should verify your estimation.

(23) [8pt] Consider the polarcurver = 1+ N cos@, N 2
is a natural number (the figure at right is for the
case N = 2). Let Ay be the area of the shaded :
region.

(a) Compute Ay. P
’ R N &
(b) Find the limit ]J,gnm N 5

(24) [8pt] Show that if f is a continuous function on [0, 1] such that ' f(z)%dz = 0,
then f(z) = 0forallz € [0,1]. °

(25) [8pt] Let f(x) be a continuous function on (0, 00) which is not identical to zero.
Suppose that f(zy) = f(z) + f(y), for all z,y > 0. Show that f(z) = log, = for
some positive number a.

(26) [9pt] Sketch the graph of the function f(z) = In zt 1
following: asymptotes; intervals of increase or decrease; local maximum and min-
imum values; intervals of concavity and the inflection points).

‘. (You must discuss the
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