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1. ¥ f(x) =sin?x — cosx » Kf(x)1 & R [0, m] L &4 4 ¥ 1% K {8 (absolute

maximum)$Z && ¥ 4% -]\ /& (absolute minimum) ° (10%)

2. H#f(x) = 3x§ “3x5 . K
(a) f(x) & ¥E3¥ (increasing)$2 3% & (decreasing) & & ] ° (10%)
(b) f(x)#&y & #h 2k (inflection points) ° (10%)

3. KABRIR RFEHAARRRFLAE © (10%)

. V16x10 + 8x5 — 16
otk 6x5 — 6x3 + 16

4, RAE (10%) °
. —10x?
xlgcl)l—sec2
5. BT REBZEFHEN -
x?(tanx)

n1+cox

(a)f (15x* — 13x% + x) dx (6%) (b)f dx (6%) (C)f Vwel "’ dw (6%)
6. XRKTF 7| kB st x ey F 8 -

sin (6x)
j JtZ+4dt (7%)
7

7. XK F I REBZRETFES °

4 4_o02
@ [ goeer—w %) ®) [Oy—2) e ay (6%)
(©) f x3J 1+ 2x%dx (6%) (d) f tan® x dx (7%)

Hint: tan’x = sec’x — 1
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1. Find the absolute maximum and the absolute minimum values on the given interval
[0,r]. (10%)

f(x) = sin? x — cosx
3 5 2
2. f(x) = SXE = 3x3
(a) Find the increasing intervals and the decreasing intervals (10%)
(b) Find the inflection points (10%)

3. Find the limit of show that it does not exist (10%)

. V16x10 + 8x5 — 16
otk 6x5 — 6x3 + 16

4. Evaluate (10%)
. —10x?
x50 1 — sec? x
5. Evaluate each of the following definite integrals.

x2(tanx)

4
0, 1—@ 0,
ooy 4X (6%) (c)fl\/We dw (6%)

0 E

(@) f (15x* — 13x% + x) dx (6%) (b) f .
s 2

6. Differentiate the following integral with respect to x.

sin (6x)
j JtZ+4dt (7%)
7

7. Evaluate each of the following indefinite integrals.

4w + 3 o
(@) .f 4w?2 + 6w —1 dw  (6%) (b) f(7y —2y3)eY " dy (6%)
(c)fx3mdx (6%) (d)ftan3xdx %)

Hint: tan’x = sec?’x — 1



112 SEFF B TREEMROGERE /| 2FEE  (Page 1 of 5)

1. Find the absolute maximum and the absolute minimum values on the given interval [0, 7].
f(x) = sin?(x) — cos (x) (10 43)
Sol:
f'(x) = 2sin(x) - cos(x) — [—sin(x)] = 2 sin(x) cos(x) + sin(x) = sin (x)[2 cos(x) + 1]

Set f'(x) = sin(x) [2 cos(x) + 1] = 0 = sin(x) = 0,cos(x) = —;

So, the critical numbers are x = 0,x = gn on [0, ]
f(0) = sin?(0) — cos(0) = 02 — 1 = —1, the absolute minimum

f (g ﬂ) = sin? (3 n) — cos (Z n) = (ﬁ)z - (— 1) = Z + % = 2 = 1.25, the absolute maximum

f(m) = sin?(n) —cos(n) =02 —(-1) =1

15

: 5 2
2. (a) f(x) = gxs — 3x3, find the increasing intervals and the decreasing intervals (10 éj\)

Sol:

L o.22, 2z 1 1
—3-§x3 =x3—2x3=x3(x—2)

5
fl) =z 23

X

vl w
w| u

1
Set f'(x) = x 3(x — 2) = 0, the critical numbers are x =0 and x = 2
The increasing intervals are (—o0,0) U (2, )

The decreasing interval is (0,2)
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2. (b) Find the inflection points (10 éj\)

Sol:

. 2 2., Iy 1, 2 1 2 % 2 4
f(x)=§x3 —2-<—§)x3 =§x 3+§x 3=§x 3(x+1)

4
Set f""(x) = %x_g(x + 1) = 0, the possible inflection points are x =0 and x = —1

But actually only x = —1 is the inflection point according to the second derivative test
Therefore, the inflection pointis (—1, —2.4)
f'=2)=e f'-0.5)=0  f'(1)=0

3. Find the limit or show that it does not exist (10 éj\)

. V16x10 + 8x5 — 16
otk 6x5 — 6x3 + 16

Sol:
J V16x10 + 8x5 — 16 \V16x10 + 8x5 — 16
16x1° + 8x5 — 16 5 /~10
lim = lim X = lim X
x->- 6x°—6x3+ 16 x>-0  6x°> 6x3 16 x--w0 6x>  6x3 16
x> x® x5 |25 x5 x5
16x10 8x> 16 16+£—£
_ gy Y X TR0 TR0 x5 _x10_VI6+0-0_ 4 2
~ 0 6x° _6x° 16 Taote 6 16 —6+0-0 -6 3
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—10x2

| - o
| 4. Evaluate }Clirtl) ser ) (10 )j)
Sol:
 —10x? ~10-0% 0 Hopital ~10 - 2x
lim = =— im
x-01—sec?(x) 1—-12 0 x-0 —2 sec(x) - sec (x)tan (x)
_ —20x —20-0
= lim =
x>0 —2sec?(x)tan (x) —-2-1%2-0
_ 0 L'Hopital I -20-1
0 2022 sec(x) - sec(x) tan(x) - tan(x) — 2 sec?(x) sec?(x)
— 1 _ - _ -2 —10
0 —4 sec?(x)tan?(x) — 2sec*(x) —4-12:02—-2-12 0-2
5. (a)

' 0
f (15x* = 13x2 + x)dx (6 49))
- J3

- Sol:
| 0 13 1 1233 1233
f (15x* = 13x2 + x)dx = 3x°> ——x3+=x?)|3 =0 - =—
3 3 2 2 2
5.(b)
(5 2(can)
v 2 x“(tanx
: ——d 6 47
f_gl-&-cosx x ( ﬁj)
- Sol:
x?(tanx) , z x?(tanx)
. ———— is an odd function — f —dx=0.
1+ cosx _% 1+ cosx
5.(c)

)
g f W (64))
71

- Sol:

| 3
rSet u=1—w2

i 3 1 2
iduz—zwfdw - \/dez—gdu

-7

e o 2 2 2
if\/Wel‘ w dw=——f eldu=—=e*|g’=x(1-e7")

_________________________________________________________________________________________________________________________________
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5 6. Differentiate the following integral with respectto x. (A% 7 %)

sin(6x)
f t2 +4dt
7

- Sol:

- This is nothing more than a quick application of the Fundamental Theorem of Calculus, Part I.
' Note however, that because the upper limit is not just x we’ll need to use the Chain Rule, with the
“inner function” as sin(6x). The derivative is

d sin(6x)
| aj VtZ + 4dt = 6 cos(6x) \/sin2(6x) + 4
l 7

4w + 3
§f4w2+6w—1dw (657)

Sol:

' Set u=4w?+6w—1

5 1
du=B8w+6)dw —» (4w + 3)dw = Edu

f w+3 _1f1d NN
Jawrrew 1@ T2 T mMTC

1
=Eln|4w2 +6w—1|+c¢
f(7y -2y e’ dy (6 47)
- Sol:

' Set u = y* — 7y?

| 1
du = (4y° —14y)dy - (7y = 2y*)dy = —5du

— 2v3) e¥*-7y? :_1 u :_lu
| Ty —2y°)e dy > e*du € +c
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fx3\/1 +2x2dx (6 47)
Sol:
;Setu:\/1+2x2 - u?=1+42x? - 2udu = 4xdx

- xdx = Eudu

;fx3\/1+2x2dx=fx2-x- 1+ 2x2%dx

_fuz—l 1d
= 57— uudu

1 1/1 1
i 4 _ .2 _(Z,5_2.3
4f(u u)du 4<5u 3u)+C
Lot o Lt adyitc
= — 2 - — 2
20 (L +2x72 =7 (1+2x9)
iftanB’xdx (7 53)
iSol:
;ftanB’xdx =ftan2x-tanxdx = f(seczx— 1) - tanxdx
= fseczx-tanxdx—ftanxdx
' Set u = tanx — du = sec’xdx
: 1
E fseczx-tanxdx = fudu =§tan2x+cl NEY)

' Set u = cosx — du = —sinxdx

i sinx 1
; ftanxdx = f dx = —f—du = —In|cosx| + ¢ ... (2)
: cosx u

E 1
L ftan3 xdx = Etanzx + In|cosx| + C
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