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1. Rf(x) iedp L% B 0% $H4& < E (absolute maximum)#2 & $+1& |- i (absolute minimum) -

5
@) Flx) = x5 <§ _x ) [—2,2] (10%)
(b) f(x) = x —2sinx, [0, 27] (10%)
2 s f() =25 & (20%)

(a) 1L (increasing) vLjs" (decreasing) s *x % fF 11 2 Ap ¥+ B B Ap M B R § o
(b) = T (concave down)¥ 11 ¢ %} (concave Up)shRE A H B0 A F o Bhe i fR it B oo

3. BART AT 2 4RILE o

(a) }Ci_r)r(l) [ln(l —cosx) —In <x7>l (5%)

1 1
— 50,
(b) le%I+ In(1 —sinx) sin x] (5%)

4. B ET ISl D RHA

@ [VEasapa 6w 0[S (5%)
.
(c) J\/% x (5%) (d)jetanzx sec?2xdx  (5%)

(e) f Veotx csc? x dx (5%)
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) 3n
(@ ] 1—x3dx  (5%) (b) J > 1sinx| dx (5%)
0 0
1 2 4 3
© fl “’Si#dx (5%) (d) f (l“;) dx (5%)
X cost
(e )— —dt (5%)
x Jyx t

F1HGEETEH)



+¢ The use of scientific calculators is not permitted in examinations.
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FIH : Calculus (T)
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1. Find the absolute maximum and the absolute minimum values on the given
interval.
@f@=x(-x), [-22] (10%)
(b) f(x) =x —2sinx, [0,2m] (10%)
8x

2. Given a function f(x) =

x2+4

(a) Find the increasing intervals, the decreasing intervals, relative maximum values

and relative minimum values. (10%)

(b) Find the interval of concavity and inflection points. (10%)

3. Evaluate
X2
(a) }Cin}) [ln(l —cosx) —1In 7] (5%)
b) li : & 5%
(b) A0 [ln(l — sinx) " sin x] (5%)

4. Evaluate each of the following indefinite integrals.

b J‘siand
(b) sin? x x

(a) f V(1 +x2)%dx  (5%)

2
© j @HOYD) 0 (%)

V3ax + bx3
(e) J Veotx csc? x dx (5%)

5. Evaluate each of the following definite integrals.

. i
(a)f (1—x?)3dx (5%) (b)f ’ |sin x| dx
0 0
1 2 4 3
(C)fl Cosgc#dx (5%) (d)f (ln;c) dx
d (*cost

(5%)

(d) j e 2% gec? 2xdx  (5%)

(5%)

(5%)
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1. Find the absolute maximum and the absolute minimum values on the given interval.
(a) 10 77

fx) = x% (; — x), [—2,2]

Sol.
0= 23]+ £ -2 E-) o
f(x)—a[x]z x)+x lz "X =3x g )X
B %5 2 B _%5 5
=x3lzogx—x[=x (3 E;x)
1
Set f'(x) =x" 3( —gx = 0, the critical numbers are x = 0,x =1 8

9%z

)
x=-2,f(-2) = (<205 (3= (-2)) = V& -2 =
x=0,(0)=05-(3-0

)
x=1fM)=1-(3-1)=2

x=2f@=2(-2)=V1.1=8

2

3
The absolute maximum is x = —2: (=2, 9f)

The absolute minimum is x = 0: (0, 0)

1. Find the absolute maximum and the absolute minimum values on the given interval.
(b) 10 73

f(x) =x—2sin(x), [0,2m]
Sol:

f'(x) = % [x] — 2 cos(x) = %— 2 cos(x)

Set f'(x) =1—2cos(x) =0, then cos(x) _% = gx =§n

x=0,f(0)=0-2sin(0)=0-2-0=0
R

3 2 3

)

xzzn,f(gn)=§n—25in(§n)=gn+\/§

x =2mf(2n) =2n + 2sin(2n) = 2n + 0 = 27

D|
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. . 5 5 5
The absolute maximum is x = 37 (5 moT o+ V3)

The absolute minimum is x = g: (g,% —3)

2. (a) Find the increasing intervals, the decreasing intervals, relative maximum values and relative
minimum values (10 47)

8x
fe) = x*+4
Sol.
% )_8(x2+4)—8x(2x+0) _8x?+32—-16x* —8-(x*—4)
fe)= (2 + 4)2 T 2442 (2t 42
, _ -8(x%-4) .- _ _
Set f'(x) = T = 0, the critical numbers are x = 2,x = —2

The increasing interval is (—2,2)

The decreasing intervals are (—oo, —2) U (2, )

. ) ) 8-2 16
The relative maximumis x =2, y=——=—=1
22+4 16
. .. . 8-(—2) 16
The relative minimum is x = =2,y = =—==-1
(-2)2+4 16

A5 E) 5 5 10 15

2. (b) Find the interval of concavity and inflection points (10 77)

8x
x2+4

f(x) =
Sol.

—8-2x - (x2+4)> — (—-8)(x%2—4) - 2(x* +4)(2x + 0)
[(x? + 4)2]?
_ —16x(x® +4)% + 32x(x? — 4)(x* + 4)

) =

2+ 4)
(P +D[-16x(x? +4) +32x(x* — 4)]
= 2+ 4)
_ (x*+4)[-16x% — 64x +32x° — 128x]  (x* + 4)[16x> — 192x]
B (x2+4)* B (x2 +4)*

Clex(x +4H)(x* —12)  16x(x* —12)
B (x%2 4+ 4)4 (k2 +4)3
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2_
Set f'"(x) = % = 0, the possible inflection points are x = 0,x = +2v3,x = —2+/3

The concave upward intervals are (—2\/§, 0) U (2v/3, )
The concave downward intervals are (—00, —2\/§) U (0,2v3)

The inflection point are

80 _ 0
x=0y=50n=:"0

x =23,y 8-2v3 _16\/§:\/§

B (2\/§)2+4 1244

x=-2V3y = 8(-2v3) _ -16V3 _ 3

B (—2x/§)2+4 12+4

3. Evaluate

(@5 ~

lim[In(1 — cosx) —In (?)] =In(1-1)—In <072> =Iln 0—1In 0= (—)— (—o0)

x—0

—lim1 1—cosx_1 Y 1-1 _1(0>
B I WP =S U AtV
2 2
d . .
L' Hopital 1 —cosx] 00— (—sinx) ~ sinx 0
—— > In|lim=——— | =In{lim——— | =1In (llm ) = In (—)
x—0 i[lxz] x—0 1 2y x-0 X 0
dx 12 2
L'Hopital dx [Sin X]

i (im Y o) = 120
)=In(m——)=In(r)=In 1=

—1n (lirr(l)
X—

L)
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3. Evaluate

(b)5 ~
_ 1 1 ] 1 1
im - = —— =00 — 0
x-0+ lIn(1 —sinx) sinx] In(1—-0) 0

sinx —In(1 —sinx) 0 /Hopital

im ; : =
x-0* In(1 —sinx) sinx 0

di [sinx —In(1 — sinx)]

= lim d

x>0 7 [In(1 — sinx) sin ]

. cosx—l_—iinx-[o—cosx]

_er(I)l+ 1 . .
T—smx’ [0 — cos(x)] - sinx + In(1 — sinx) - cosx

1
B 0—1—=5 [0-1] 0-(-1) 1 _
ﬁ-[0—1]-0+1n(1—0)-1 0+0 0

4. Evaluate each of the following indefinite integrals.
(@) 577
f\/}(l + x2)2dx = j-x% (14 2x? +xY) dx

1 5 9
= fxz + 2x2 4+ x2dx

xzt1 K2ttt
= +2-
1 5 9
+1 5

4. Evaluate each of the following indefinite integrals.

(b)5 &
sin 2x 2 sin x cos x CoS X _

f _ X=| —]——dx = f ; dx=2jcotxdx=2-ln|smx|+c
sin? x (sin x)? sin x
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4. Evaluate each of the following indefinite integrals.

()5~
j‘ (a + bx?)

————dx
v3ax + bx3
du

Let u = 3ax + bx3,du = (3a + 3bx?)dx,dx = .
3a+3bx
du (a+bx?) 1
—du

(a + bx?) (a + bx?)
dx = f . = _ .
Vu 3a + 3bx?2 3(a + bx?) u%

vax + bx3

1

1 1 1 w2t 2
=—ju_§du=—- ==+/3ax +bx3+c
3 3 1. 3

2

1
3

N| =

2u

4. Evaluate each of the following indefinite integrals.

d) 5 A~
tan 2x
j e sec? 2x dx

du
2 sec2(2x)

Let u = tan 2x,du = sec?(2x) -:—x [2x] = 2sec?(2x) dx,dx =
[etan2¥sec? 2x dx = [ e* - sec? 2x - dt = [etdu=-e* =-etn (@M 4
2sec“ 2x 2 2 2
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4. Evaluate each of the following indefinite integrals.

)5 A
f Veotx csc? x dx
Let u = cotx,du = —csc? xdx,dx = _dzu
CSCe X
—du 1 u%“ 2 3
f\/cotx-csczxdx=f\/ﬂ-csc2x- =—Ju2du=_ = —Zuz
csc? x 1 41 3
2
= cot3x + ¢
5. Evaluate each of the following definite integrals.
(a)5 ~
1 1
j (1 —x2)3dx =j (1 —3x2% +3x* —x®)dx
0 0
x2+1 41 6+1l
=|x—3- 3. _ _ _Z
SR T R 6+1] [x g 5 x]

3 3 1 3 1
— 13322 a5 _ .17V _ (a3 L2.05__.0n7
(1 1P +z-1 71) (0 0% +2-0 70)]

_[(4 1+3 1 0_21—5_16
_( 5 7) ]_ 35 35

5. Evaluate each of the following definite integrals.

(b) 5 &
3

2" m 2"
f |sinx|dx=f sinxdx+j (—sinx) dx = [— cosx]§ — [—cosx]>
0 0 b3

3
i

3
= [—cos(m) — [ cos(0)]] - [— cos (En> - [- cos(n)]]
[-(-D+1]-[0+(-1)]=1+1-0+1=3
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5. Evaluate each of the following definite integrals.

()5~

j‘lcos (1/x2)
—dx
1 x3
2
Let u = xiz =x"?%,du=—-2x3dx,dx = —%x3du
j cos(l/xl) B J”zl cos (u)
% X3 = u=g X3 2
= 2 [sinQo]Est = =
=5 [sin@)]i=T =5

1 1 u=4
: (——x3du) = —f cos(u) du
2 u

=1

[sin(4) — sin(1)]

5. Evaluate each of the following definite integrals.

)5 »

f‘* (Inx)3 .

X

Let u=Inx,du =§dx,dx = xdu

jl 4 (lnxx) 3

4

u=In4 u3 u=In4
dsz —-xduzj uddu = [ ]
u=ln1=0 X u=0 4 u=0

u=In4

1 1 1
- [Z (n4)* -2 04] == (n4)*

5. Evaluate each of the following definite integrals.

aall o] =)

cost

COS X o cosvx 1
X Vax 2%

Lcost
+
st

cOS X cos\/_d
~[o] o

.

0]
_cosx  cos Vx 1
x Vx o 2vx
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