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1 s f(x)=2x3-3x2-12x+1 » & (40%)

(@ f(x)ew®w i [-2,4] * % &~ i (absolute maximum)¥ % ¥ti&-| B
(absolute minimum) -

(b) f(x) A (-0, 00) P e4p%H1& + & (local maximum)e? 4p 4f4& -] & (local
minimum) o

(c) f(x) & ¥Li (increasing) =% & % YL (decreasing) =% & °

(d) B35 % w =} (concave up)h% B 5 v T (concave down) g B o

2. FABIUREPHRTLT 5 B o (10%)
. AA+4x°
lim ————
X—>—00 3_)(
3. KT A (6% x 5 = 30%)
3x% —2x+1 1+e sin xcosx
—dx b -~ dx c
()j ()j ()-[«/2+S|n
2_
() [ e sec(e™)tan(e ™) dx e) [UnX)"=2Inx+3
xInx
4. KT I L (7% x 2 = 14%)

@ [ xxridx () J‘”/S«/1+tan2<9d9
- 0

5. & F(x)= j In(E +1)dt $ x d (derivative) «  (6%)
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% The use of scientific calculators is not permitted in examinations.

1. (a) Find the absolute maximum and absolute minimum values on the given interval
[-2, 4].
(b) Find the local maximum and local minimum values of the function.
(c) Find the intervals of increase or decrease.
(d) Find the intervals of concavity.

f(x)=2x>-3x*-12x+1 (40%)
2. Find the limit or show that it does not exist. (10%)
. AJ4+4x°
lim ————
x>0 3_Y
3. Find the indefinite integral. (6% x 5 = 30%)
3x% —2x+1 1+e sin’ xcosx
—dx b) | ————dx C
@ | (b) j © [

dx

(©) j (Inx)*—2Inx+3

(d) j e ?*sec(e®)tan(e ) dx
xInx

4. Evaluate the definite integral. (7% x 2 = 14%)

!
@ [ xvxeid () | i+ tan’ 6 do
= 0

5. Find the derivative of F(X) = j In(t* +)dt - (6%)
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@ f'(xX)=6x"-6x-12=6(x*-x-2)=6(x+1)(x-2)
f'(x)=0 = x=-1,2
f(-2)=-3; f(-)=8;f(2)=-19 ; f (4)=33
= f (4) =33 is the absolute maximum value; f (2) =-19 is the absolute minimum value.
b) f'(X)<0 = -1<x<2
f'xX)>0 = x<-1or x>2

Since f’(x) changes from positive to negative at x = —1, f (-1) = 8 is a local maximum value.
Since f’(x) changes from negative to positive at x = 2, f (2) =—19 is a local minimum value.

(c) From part (b), f (x) is increasing on (oo, —1) and (2, =), and decreasing on (-1, 2).

d) f"(x)=12x-6=6(2x-1)
f'(x)<0 = x<1/2
f'"xX)>0 = x>1/2

= f (x) is concave upward on (1/2 , «) and concave downward on (- , 1/2).

2.
1o Ax® o aet 1y IM—J(@+4xE) /x5 lim—/(4/x° +4)
Iim ﬂ:“m 4+4X /X :X—>—oo _X—)—oo
ome 3oxd o (3-x3) /X lim (3/x* -1) 3lim (1/x%) -1
—0+4 -2 5

©3.0-1 -1
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No.

(a) J-3x :/§x+1

dx = I(3X3/2 _oyl2 Xil/z)dx :gXSIZ _%Xs/z Loxt2 i

(b) Let u=1+e’* > du=

J‘ 1+e e vlre” o =I2u1/2du:%u3/z+c:%(1+eﬁ)3/z+c

(c) Let u=2+sinx > sinx=u—2 > cosxdx=du -

sin® X cos X (u —2)2 3/2 1/2 -1/2
- dx= du=|(u”"—4u”'°+4u du
I 2 +sin X J ut'? j( )

:gusm _§u3/2
5 3

:§(2+sin x)*'? —%(2+sin X)¥? +8(2+sinx)"? +C

(d)

I e *sec(e ™) tan(e ) dx = —%J‘ sec(e ) tan(e ) (=2e ) dx

= —%sec(e‘zx)+c

(e) Let u=Inx > du:idx ’
X

2 2 _
j im0 2Inx+3dX:ju_2u+3du:j(u 2,3 jdu

xIn x u

:%uz—2u+3|n\u\+C=%(Inx)2—2Inx+3ln\lnx\+C
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No. 3

(@ Let u=x+1> x=u-1>dx=du >
0 1 1
[+ ldx=[ (=10 du=| (U 20" +u"?) du

:Fum_ﬁumgug,g}l:g_ﬂ+g:£
7 5 3 , 7 5 3 105

(b)
IO”/3\/1+ tan?6 d@ = _[0”/3\/sec2 6 do= j0”/3sec9 déo

= [In\sec9+tan0\ ]Z’g =In(2++/3) = In(1+0) = In(2++/3)

Fo)=[", In(t® +1)dt =2 "In(t* +1)t

F(x) = j—x{z [ in@ +1 dt}

=2In[(x? +1)? +1]-%[x2 +1]

= 4xIn[x* +2x2 +2 |



