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1@ M f(x) ™ B 2% B P eh2g 8~ 8 (absolute maximum){fe5& £ &
|- i (absolute minimum) o (3g 10 4)
f(xX)=x*(1-x)?0<x<1,a>0b>0

2. f(X)=1 + 2x + x3 + 4x> >

R @)L F -1 6GA)O)fRERF - B G4)
3. f(x) =x+cosx,—2m < x < 2m. (x+ 32 15 4)

Pl @2 RRORE (@)

(b) & #8 & = & (local maximum)fe & $8 & -] & (local minimum) ° (4 )

(c) » _ (concave upward)£2 1 5 T (concave downward) s FF ~ 2 K b 2L
(inflection point) - (4 )

(A)3 M f(Q e BB 7)o (3 4)
4.3 RN R, 5)2 B - R OUR S Bl B PE S 2R < (RAE10 4)
B, 3EILE T 5| Sl TAEA (A LAEH 184 0 6 A)
(a)f (8x3 + 3x?)dx

- 4
()f /4 x (tanx)dx

7T/4 24Cos x

()fe xVInx
6. ~ B F B FBLTM G FREIES(0) =2 (A7 4)

jxf(t)dt = (x —1e* + fxe-ff(t)dt (for all x) ©
2

3

TP ET IS HL A XA (R ALE 304 F A6 )

@[ (1_3;2)3 dx ; (b)fmdx; (c)[ e ™™ tan(e™™) dx

(d) [ (1 + secmx)?(sec mx)(tan x)dx
(e)[ sin x sin(cos x) dx
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106 SRS R TRbIR s G5l /) feER  (Pagelofs)
Lo #85 N f(0) & T B2 H P 15§+ 2 (absolute maximum) e $Hh
/] i& (absolute minimum) - (* 4% 10 &)
f)=x4(1-x)P,0<x<1,a>0b>0

S f@)=z"(1-2)" 0<z<1,a>0,b>0.
fl@)=a" b1 -2)" ' (-1) + (1 —2)"-aa® " =27 (1= 2)"" ' [z - b(-1) + (1~ 2) - d]

=211 -2)""(a - ax — bx)

© At the endpoints, we have £(0) = f(1) =0 [the minimum value of f ]. In the interval (0,1), f'(z) =0 < 2= ——.

a+b
Ef(a )_(a)"”(l_ a)b_ a® (a+b—ab_ A
:"\a+d/  \a+b a+b)  (a+be\ a+b ~(a+b) (a+b) T (a+b)*T

apb
So f a =2 b is the absolute maximum value.
a-+ b)a+b

(

2.f()=1+2x + x> + 4x> >
 OEERPI@)L - R EA)O)EET T - BRI 64) -

Let f(z) = 1+ 2z +a® + 42°. Then f(—1) = —6 < 0 and f(0) = 1 > 0. Since f is a polynomial, it is continuous, so the
Intermediate Value Theorem says that there is a number ¢ between —1 and 0 such that f(¢) = 0. Thus, the given equation has :
a real root. Suppose the equation has distinct real roots a and b with a < b. Then f(a) = f(b) = 0. Since f is a polynomial, it
is differentiable on (a, b) and continuous on [a, b]. By Rolle’s Theorem, there is a number 7 in (a, b) such that f'(r) = 0. But
f'(z) = 2+ 32 + 202" > 2 forall z, so f'(z) can never be 0. This contradiction shows that the equation can’t have two
distinct real roots. Hence, it has exactly one real root.

3. f(x) =x+cosx,2m <x <2m. (*»*%Ex 15 %)
BRI (R 2 LR PET o (4 4)
(b) & ¥% & ~ & (local maximum)f= & % & | & (local minimum) - (4 4)
(c) = _F (concave upward)¥ 1 » T (concave downward) e B~ 2 F
¥ 2L(inflection point) - (4 %)
() 4 f(X) i3 B = (3 4)

©(a) f(t) =t+cost,—2r <t <2m = f'(t)=1—sint>0foralltand (d) Y
: f'(t) =0whensint =1 < t= —3F or %, so f is increasing on (—2m, 2m).

© (b) No maximum or minimum

S f(t)=—cost>0 & te (-%,-Z2)U(5,%),s0 fisCUon JD z t
these intervals and CD on (—2m, —3£), (=%, %), and (3£, 27).
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4. SR AEEA(3, 5) HAESE —RIRIE R NI E4RAY G TR (42 10 #)

The line with slope mn (where m < 0) through (3, 5) has equation y — 5 = m(z — 3) or
y =mx + (5 — 3m). The y-intercept is 5 — 3m and the z-intercept is —5/m + 3. So the triangle

has area A(m) = 3(5 — 3m)(—5/m + 3) = 15 — 25/(2m) — $m. Now

9
A’(m):w—a*o & m=% = m=-5(sincem <0).

25 . .. &
A’(m) = - 3 > 0, so there is an absolute minimum when m = — 3~ Thus, an equation of the

lineisy —5=—3(z—3)ory = —$z +10.

5(a) f12(8x3 + 3x%)dx (6 )

f{"(s:ﬁ +32%) dax = [s-%.r*+3-§r3]" =[22*+2%]2=(2-2*+2%) - (24+1)=40-3 =37

/4 x*tanx)

5(b)f /4 2+cosx dx (64)

/s *tant : t*tant . .
: / & dt = 0 by Theorem 5.5.7(b). since f(t) = ¢ 1s an odd function.
—m/4 2+ cost y 2+ cost
____________ T
e* dx
5( 0) J, (6 )

dx
; letu =Inz.sodu = —. Whenz = e. u = 1: when = e*: u = 4. Thus.

c dx o _ 4 . .
/ —,_=/ y I/Qdu=‘2[u”2} —2(2—1)=2.
Je zvVinz 1 !

- I BT MG BREIES(X) =? (AT A)
fxf(t)dt = (x —De? + fxe-ff(t)dt (for all x) o

3

Usmg FTC1. we differentiate both sides of the given equation. f f(t)dt = (z — 1)e** + ff e~ f(t) dt. and get

e® (22 —1)

gf{.l‘]zt“.‘zx-i-:'{.l‘—1]62x+t‘._zf(r} = f@2)(1—-e®)=e*+2x—-1)e* = f(z)= T

[EREHEA]



106 E2AEE S — I T bR G250 /| FEEE  (Page3of3)

7@ [ o dx =7 (% 1 ag6 »)
e
[ A 3d\:—i (1-x?) (—M)d\——i( )l iE= A
v 2 i 7 2\~
(l_ ) - 4(1—\ )

3
u:I—S\/;.du: -
2/x

1 ’ , 3
NeEENE “?fl-sﬁ{z\/;]“’"

= —gln|l - 3\/;|+ C
3

é7(c) [e~*tan(e ™) dx
I g* rau(e""] dx = — j tan(e”* )(—e"") dx

= —(—In‘cos (¢7)

)+C

= ln|cos(e"") + C

70) (1 + secmx)?(secmx)(tan wx)dx
I{l + sec zx)’ sec 77x tan 7x dx = ij (1 + sec zx)’(7 sec zx tan 7x) dx = %L(l +secx)’ + C
: V3 3z

7(e) [ sinx sin(cos x) dx
Let u = cosz. Then du = —sinx dx and —du = sin x dx. so
[sinz sin(cosz)de = [sinu(—du) = (—cosu)(—1) + C = cos(cosz) + C.
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