5.

1. (a) sin*x + cos*x = (sin” x + cos® x)? — 2 sin® x cos® x
. 2
1 _2(sm2x)
2
_ 1 1({1-cosdx
2 2
3  cosdx
=+
4 4
3 4
(b) ‘/(sin“x+cos4x)dx2‘/(4—1+Coi1 x)dx
= 3 + sin 4 + constant
4 16
3 2 3
5 / (‘/)_C_Z\/_}) dr = x—6xé+6)zc_§—8x_gdx
X X
1
=/(——6x_161 +6x—§—8x—3)dx
x
36 s 36 _s 16 _s
=In|x|+ —x"6 — —x73 + —x" 2 + constant
5 5
3'/162—9(1)62 (x+3)(x—3)dx
x+3 x+3
:/(x—3)dx
1,
= Ex — 3x + constant
4. (a) (cos§+sing) (cosg—sing) :coszg—sinzg
—cos(2><x)
- 2
= cosx

(b) /(cos%+sin§) (cos%—sin%c)dxz‘/cosxdx

= sin x + constant

/mdm/@xw)%dx

3
= E(4x + 3)% + constant

6. (a) /%dxz/xédx—?a/x_llzdx

61354 1 constant
= = - — constan
771t
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) (2x+1)2dx_ 4x2+4x+1dx
e

:4/x§dx+4/x%dx+/x—§dx

12 1 4 1
= 7x3 + 3x3 + 3x3 + constant

(a) %(ﬁ lnx) =x> ()lc) + (Inx)(3x?)

(b)

=x2 +3x%Inx

/ (x? + 3x%Inx) dx = x* Inx + constant

/xzdx+3/x21nxdx=x3lnx+constant

3/x21nxdx=x3lnx—/x2dx+constant

/lenxdxz %x3lnx—%/x2dx+constant

1 1,

= §x3 lnx—§x + constant
d 2
(a) a[(f‘ ~ l)ln(x2 + 1)] = 4x° ln(x2 + 1) + (- Do j 1
2x
=4x31 ( 2+1)+ oD%+ 1
x” In(x (x*=1D(x )x2+1

(b)

/ [2x3 —

= 223 = 2x + 413 1n(x2 + 1)

2x + 4x° ln(x2 + l)] dr = (x* = 1) ln(x2 + 1) + constant

2/(x3—x)dx+4/x3ln(x2+l)dx= (x4—1)1n(x2+1) + constant

M

1A

1A

M

1A

M

1A

M

1 1
/x3 ln(x2 + 1) dx = Z(X4 -1 ln(x2 + 1) ~3 /(x3 — x) dx + constant

1 1 1
= Z(X4 -1 ln(x2 + 1) - §x4 + sz + constant

1
(a) /cos4xcosxdx: 5‘/(0085x+cos3x)dx

(b)

sin 6x — sin 2x

sin5x  sin3x

= + + constant
10 6

2 cos 4x sin 2x

sin x

B sinx
2 cos 4x(2 sinx cos x)

sinx

=4 cos4xcosx

1A

IM

1A

M

IM



© /sin6xdx_ (sin6x—sin2x+sin2x)dx

sinx sinx
sin 2x

cos4dx cosxdx + -
sinx

4/cos4xc0sxdx+2/cosxdx
sin5x  sin3x

=4 +
10 6
2sin5x  2sin3x

=4

=2sinx + + + constant

5 3

10.  (a) /elnxldx=/x_ldx

= In |x| + constant

(b) / 32%7% dx = / 63* dx
1

63* + constant

~In63

2\ 12 8
11. /(x——) dx=/(x3—6x+———3)dx
X X X

4
x
=7 3x% + 121n |x| + 4x 2 + constant

2(2x2 - .
12. /x(x 3 3>dx=/(2x3+3x§—3x3)dx
Vr

@)}

4 9 6 71 5

= §x§ + =x2 — =x2 + constant

5

3

1
=3 In |x| — Ex_3 + constant

14, /L:/(Mx—%)_édx
V(16x — 56)%

3
= —R(16x - 56)_% + constant

) + 2 sinx + constant
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x* -9 3 x2=3)(x*+3)
5. / x(x2=3) dr = x(x2-13) dr

:/x2;3dx
T3

2
=7 + 31n |x| + constant

16. /(\/E+</})4dx:/(x%+x%)4dx
=‘/(x2+4x%l +6x%+4x%+x%)dx
1 5 24 1 9% &8s 31

==X+ —x06 + —-Xx3 + =x2 + —x3 + constant
3 17 4 5 7

17. y:/(2+\/)_c)2dx
:/(4+4\/)_c+x)dx

:4/dx+4/x5dx+/xdx
3 X2

=4x + —x2 + — + constant
3 2

18. /23—5xdx — / e(3_5x)1"2dx

1 e(3—5x)ln2

= =3 + constant
—51In
1
= —m23_5x + constant
n

19. /(2«/;—1)(«3/;+1)dx:/(2x%—1)(x§+1)dx

:/(2x2+2x%—x%—1)dx
12 u 4 3 34

—X6 + —x2 — —x3 — x + constant
11 3 4

Vx(3x3 =2x + 1) 3x7 —2x3 +x2
20./ — dx:/x—de

= ‘/(3x£ —Zx_% +x_%)dx

[\

3 _1 _3
=2x2 +4x72 — —x" 2 + constant
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21. (a) /(e4x+e_x)5dx

:/ i(cf(e4X)5—r(e—x)r)]dx
r=0

/(eZOX + 5% +10e'% + 10e7 + 5+ ¢7¥) dx

eZOx ele

1
_ 10x 5x
=20 +T+e + 2e +5x_5e5x

+ constant

1
(b) Letu = Inx. Then du = — dx.

X
Inx
—dx = udu
X
)

= — + constant
2

_ (Inx)?

+ constant

22. Letu = x> — 2x + 3. Then du = (3x% - 2) dx.
/(6x2—4)(x3—2x+3)%dxzz/u%du
3 4
= §u3 + constant
3 3 4
= —(x” —2x + 3)3 + constant

2

1 1
23. Letu = x + x> + —. Then du = (l+2x——2)dx.
X X

-1
1 1
/(1+2x——2)(x+x2+—) dx:/u_ldu
X X

= In |u| + constant

1
x + x2 + —| + constant

X

=In

24. Letu = Inx. Then du = ldx
X

V1
/ n\/)_cdx=i/uédu
X 2

V2
= —u? + constant

2 3
= ?(lnx)% + constant

3
1+
25. (a) /cos6§sin2xdx:/($) (2sinx cosx) dx
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Let u = cosx. Then du = — sinx dx.

1
/cos6gsin2xdx:—Z/(1+u)3udu

1
= —Z(u +3u” + 31 + ut)y du

5

M

1A

1A

IM

1A

L (cos’x +cos> x + 3costx  cos’x + constant
= —— X
4 2 4 5
3 cos?x cos’x 3costx cosdx + constant
8 4 16 20
(b) Letu =2*. Thendu =2*In2dx.
1
2% c0s0 2% 1 sin 21 dx = — [ cos® = sin2u du
In2 2
1 (cos’u cosu 3cos*u cos’u + constant
= — - - - ons
In2 8 4 16 20
cos22®  cos?2*  3cos*2*¥  cos’2¥
=- - - - + constant

8In2 4In2 161n2 20In2

1
26. Letu = 2vx + 1. Then du = — dx.
Vx

/%dx:/usdu

u
= g + constant

_ @vx+ 1)°

+ constant
6

1
27. Letu = vx + 1. Then du = —— dx.
4 24/x

/@M:Z/Sinudu

= —2cos u + constant

= —2cos(Vx + 1) + constant

28. Letu = e¢* + 1. Then du = ™ dx.

/62x+2e"+1 / (ex+l)2

MZ

1
= —— + constant
u

= - X+ 1 + constant
e
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I
29. Letu = 3 + sin(Inx). Then du = S0 4,
X

/ cos(Inx) dx = du
x[3 +sin(lnx)] u
=1n|3 + sin(In x)| + constant

= In(3 + sin(Inx)) + constant

30. Letu =1 . Then du = .
stu =log,x. Thendu = ——

/ 3(log, x)* + 2logy x — 4
X

= (In2)(u® + u® — 4u) + constant

= (In2)[(log, x)° + (log, x)* — 4log, x] + constant

31. Letu :1+%. Then du = —%dx.
X X

/Vx2+3dx:_l/ x2 +3 _E &
x4 6 X x3

1 3

= ——u2? + constant
1 3)\2
=——|1+ —| + constant

9 x2

32. Letu = x* — 3x + 4. Then du = (2x — 3) dx.
/(2x—3)(x2—3x+4)8dx=/u8du
9

u
= E + constant

1
§(x2 —3x +4)° + constant

7
33, (a) (1+ax) = Z Cla’x"
r=0

dx = /(ln2)(3u2 +2u —4)du
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o1
3542 45
a’=9

a=3 or —3(rejected)

;
(b) /Zﬁ,xrdx=/(1+3x)7dx
r=0

_ (1 +3x)8

+ constant
24

1
34. Let=+vx — 1. Then du = — dx.
& 24/x

/\/de:/wi\/ﬁ-#dx
:/2(u+1)\/ﬁdu

:‘/(2u3+2ué)du

= 23+ 2ud + constant

= gu? + Zu’ + constan

4 4 :

= g(\/l_c— 1)% + 5(\/)_6— 1)% + constant

(0] R Px+4)(2x-5)+Q0(2x-5)+R(x +4)
3 @ P TS T (x+4)(2x-3)

_ 2Px*+ (3P +2Q + R)x + (-20P — 50 + 4R)

x+4)(2x-5)
We have 2P =4,3P +20Q + R = 11 and —20P — 50 + 4R = -59.
Solving, we have P =2, Q0 =3 and R = —1.

(b)/4x +11x=59 [ 4x?+11x-59
22+3x =20 ) (x+4)(2x-5)

3 1
_ [ (2 - dx
/( Txtd 25

1
=2x+3In|x +4| - Eln|2x—5| + constant
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36. Letu = ¢*. Then du = e~ dx.

/exse"dx:/sudu
:/th’ISdM

1
= — "5 4 constant

In5

1 x
= —5% + constant
In5

37. Letu = sinx. Then du = cosx dx.

5 1= 2\2
/C?s6xdx:/( z)du
sin® x u

= ‘/(u_6 —2u ™ +u %) du

1 2 1
= ——— 4+ —— — — 4+ constant
Sud  3ud
1 2
=— + - + constant

5sinx 3sin®x sinx

38. Letu =2¢* + 1. Then du = 2¢* dx.

/ehmdx:/%(”;l)«/ﬁdu

13 1
:/(Zu;—zu;)du
1 5 13

= —u? — —u? + constant
10

1 . s 1, 3
—_— 2 — — 2
10(2@ +1) 6(2e + 1)2 + constant

39. Letu = e* +e¢ . Thendu = (¢* — ™) dx.

eX—e™* du
" dx= -
eX +e X u

= In |u| + constant

=1In|e* + ¢ | + constant
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40. Letu = 1 — e™*. Then du = 5e>*

dx e—Sx
e — 1 :,/ 1—e*5xdx
du
5 u

1
=3 In |u| + constant

1
=3 In|1 — e>*| + constant

Alternative solution
Letu = e* — 1. Then du = 5¢>* dx.

dx B l—esx+esxdx
ex—1 eS* — 1
1= 5x
—/S—edx+/ ¢ dx
ex —1 edr — 1
/dx

1
=—x+ 3 In |u| + constant

1
=—x+ 3 In|e>* — 1| + constant

41. () A+B

sin @ 9+/ cos
sin 6 + cos 6 sin @ + cos @

/ s1n9+cos¢9
sm9+cos¢9

= 6 + constant

Letu = sinf + cos 8. Then du = (cos @ — sin 8) df.

B—A=/ . cos 0 dQ—/ . sin 6 40
sin 6 + cos 6 sin @ + cos @
cos @ —sin @
= ——df
sin @ + cos 6
du
u

= In |u| + constant

=In|sin 6 + cos 8] + constant

10
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(b) Letx = sind. Then dx = cos 6 d6.

/ 1 dx—/ cos 8 40
X+ V1 —x2 sinf + V1 — sin® 6

— / &dg
sin6 + cos 0

_(A+B)+(B-A)
- 2

6 1 .
=3 + 3 In|sin @ + cos 8| + constant

1 1
=3 sin~!x + Eln |x + V1 — x2| + constant

42. (a) Letu =25+ x°. Then du = 2x dx.
X 1 1
——dx==- | —-d
/ 25 + x2 2/ u e
1
= Elnlul + constant
1
= 3 1n(25 + xz) + constant
(b) Letx = 5tan@. Then dx = 5sec’ 6 d6.
2 25tan® 0
/ al dx:/$-55e029d6
25 + x2 25 +25tan? 0
=5/tan29d9

=5/(se020—1)d9

= 5tan @ — 50 + constant

X
=x—5tan"! 5 + constant

43. (@) x> +6x+10=(x +3)2+1°
(b) Letx +3 =tand. Then dx = sec 6d6.

/ 1 dx=/ sec2 6 40
x2 +6x+ 10 tanZ? 0 + 1

=/d9

= 0 + constant

= tan~! (x + 3) + constant

11
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44, (a) Letx =3tand. Thendx =3 sec® 0 do.
/ 1 dx:/ 3sec’d ”
x2+9 9tanZ6 + 9
1
=— [ do
7
1
= 59 + constant

1t -1ry tant
= —tan - constan
3 3

(b) Letu = x> +9. Then du = 2x dx.
2
/x+1dx:/2xdx+/ldx
x2+9 x2+9 x2+9

—/d—u+ltan‘1)—c
a u 3 3

1 x
=1In|u| + 3 tan 3 + constant

1
= ln(x2 + 9) + 3 tan~! %C + constant

45. (a) 6x —x?—8=1% - (x - 3)?
(b) Letx —3 =siné. Then dx = cos 6 d6.

/\/6x—x2—8dx:/Vl—sin2000s0d0

= / cos” 6.do

1
= 5/(l+cos20)d6’

B 9+sin29+ cant
=5 7 constan

6 1
= 3 + 3 sin @ cos @ + constant

2

5 5 5 5
46. (a) x2+2xsin£+1:x2+2xsin£+sin2£+cos2£

2
= x+sin—ﬂ +c0325—
12

12

1 1
= —sin'(x-3) + E(x —3)V6 — x2 — 8 + constant
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Sn Sn Sn
(b) Letx + sin o= cos D tan . Then dx = cos D sec® 0.do.

Sm

Sn
cos =2 Ccos =5 Sn
/ 12 dx = / S 12 s, 1 Cos — sec? 0 d6
x2 + 2x sin 2Z Z+1 cos? 5 tan? 6 + cos? 35 12

=/w

= 0 + constant

_y [Xx +sin 5]—”
=tan” | ———— [ + constant
Ccos 33
_y [xcse 51—’; +1
=tan” [ —————— | + constant
cot 35
L x(V6-v2) +1
=tan” ————— + constant
2-3

47. (a) f(x)=4*-(x-3)2
(b) Letx —3 =4sin6. Then dx = 4 cos 6 d6.
4cosd

1
- _dx = —— d4
/ V7 + 6x — x? V16 — 16sin% @

:/w

= 6 + constant

L1 X
=sin = —— + constant
4
n In In 7
48. (a) x? +2xcosﬁ+l—x +2xcosﬁ+smzﬁ+cos2 172T
2
= x+cos—ﬂ +s1n27—7r
12 12
(b) Let +cos7 s1n7 tan 6. Thencbc—sm7 sec® 6 d6.
* 2 "1 12
1 sin ZZ sec? ¢
/ dx:/ 27 = 7z 90
x2+2xcos 2 +1 sin” 45 tan 6 + sin” 4%
r
=csc— [ db

12
= csc E + constant
n ( T

csc — tan
12

12 12

13

-1 r
X CSC — + cot — | + constant

(V6 = V2) tan™! [(\/5 —V2)x +V3 - 2] + constant
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49. Let V2x = sin . Then V2 dx = cos @ dé.

% sin® 0 cosf

2
/ X = : do
V1 —2x2 V1 —sin? 6 V2

2

:£/sin20d0
4
2

:£/(l—cos20)d0

= %H—Y—;sm29+constant
\2

2
= ?0 iy sin 6 cos 6 + constant

2 1
= % sin”! (\/Ex) - Zle — 2x2 + constant

50. x> +8x+17=(x+4)>+1
Let x + 4 = tan 6. Then dx = sec’ 6 d6.
/ x dr = (tan 6 — 4) sec? 0

= do
x2 +8x+ 17 tanZ 0 + 1

= /(tan9—4)d9

Let u = cosd. Then du = —sin 9 do.

/ / /4d0
x2+8x+17

= —In|cos 8| — 46 + constant
1
VxZ +8x + 17

=—In

=InVx2 + 8x + 17 — 4 tan" ' (x + 4) + constant

51. (a) dx —x*=4— (x-2)?
(b) Letx —2 =2sinf. Then dx = 2 cos 6 d6.

/ dx 3 2cosf 49
Vdx — x2 V4 — 4sin’ 0
0
_ / cos 49
cos 6
. / a0
= 6 + constant
L1 X~
= sin — + constant

14

—4tan"! (x + 4) + constant
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1
52. LetInx =sin@. Then — dx = cos 6d6.
X
V1 = (Inx)?2
‘/ﬂdxzf\/l—sinzecosede
X

= / cos?6do

53.

(a) sin36 = sin(26 + 0)

1

3 /(1 + cos 26) df

6, sin20 + constant

2 4

0 N sin @ cos 6 + constant

5 > consta

1 1

3 sin”!(Inx) + E(lnx)\/l — (Inx)? + constant

sin 26 cos 0 + cos 26 sin 0

(2sin 6 cos 0) cos @ + (2 cos? 6 — 1) sin

=sinf(4cos® 6 — 1)

(b) Letu = cos6d. Then du

sin 30
——df =
1 +cos2d

Let u = tan ¢. Then du

sin 30
/ _sin30_ 4
1+ cos26

= —sin6df.
_/ sin0(400520—1)d

1+ cos2éd
1 - 4u?
:/—Mdu
1+ u?
5
—4)d
/(1+u2 )u

sec’ ¢ de.

2
:/ S5sec” ¢ Ao — 4u

1 +tan? ¢

:5/d¢—4u

= 5¢ — 4u + constant

0

= 5tan"!(cos §) — 4 cos 6 + constant

15
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54. Letx = esinf. Then dx = e cos 8 do.

/xZVez—xzdx:/(esin9)2V62—ezsinzéecosﬁde
=e4/sin29c0520d6
o4
:Z/(Zsinecose)zde

e )
= Z‘/sin 26 d6

o4
= 5/(1 —cos40) do

e*0  e*sin4do

= g 0 + constant
4 4
6
= % - f_6 sin 26 cos 20 + constant
et et

= =5 3 sinfcosf(1 —2 sin® 0) + constant

Sl ]

er . _1x 1
= g sin = gx(e2 —2x%)Ve? = x2 + constant
e

55. Letx = 5siné. Then dx = 5cos 8d6.

56.

1
/ : dx=/ 5cos@ _do
(25 —x2)3 (25 — 255sin% )2

1 4
=5 sec’ 6do

Let = tan 6. Then du = sec” 6 d.

1 1/ )
—  dx=— [P+ 1)du
/(25_x2)§ 625 ) D
3 1

1
1875” + @u + constant

1 1
= 1375 tan> @ + @ tan 6 + constant

X3

X
+
1875(25 —x2)3  625V25 — x2

+ constant

1

sec’ @ B o020 cos? @
sec2@+2tan?f _1_ 5. sinn60  cos?d
cos? 0 cos? 0
1
1+2sin’6

16

+ constant
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(b) Lett =tanx. Then dr = sec? x dx.

dx 2
/ :/ sec” x d
1 +25sin? x sec2x + 2tan? x
B / dr
) @2+ +22

_/ dr
) 32+1

Let V3t = tan 6. Then V3 dr = sec? 6 d6.

/ dx sec? 6
1 +2sin’x \/_ tan29+l
f/de
:—6+ tant
3 constan

3
= g tan~' (V3 tanx) + constant

57. Let x = 2tan 6. Then dx = 2 sec” 6 dé.

dx = = do
x2+4 2 4tan? 6 + 4

= 8/ tan* 6 do

= 8/(SCC29 - 1)%do

/ x4 1 (2tan 6)* - 2sec? 0

:8/sec49d9—16/seczed9+8/d9

Let u = tan 6. Then du = sec” 6 d6.

4
/ al dx—8/(u2+1)du—16tan0+86

2+4

8u’

= KN + 8u — 16tan 0 + 86 + constant
8 tan> 6

= 3 — 8tan 6 + 86 + constant

3
X X
3 4x + 8tan”! 3 + constant

58. (a)x —4xcosﬁ+4—x —4xcosﬁ+4cos 12+4sin2£
mT\2 b1
= (x-2 —) 4sin2 X
(x cos12 + 4 sin 3
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(b) Letx —2cos X _ 2 sin X tan 6. Then dx = 2 sin % sec?6df.

12 12

1 T
Sll’lﬁ
2 T
x> —4cos 5 +4

1

2

I
/

in =X
sSin 12

dx

2 .
x —2cos %) +4sin® &

in =X
s 12

12

/

do

4 sin® 75 tan? 6 + 4 sin

1
= 59 + constant

2
1

\9)

59. Let e* = tan 6. Then e* dx = sec? 6 dé.

erdx sec? 0

(1+e2%)2 ) (1+tan26)2

= / cos® 6do

1
= 5/(1 + cos 26) do

2
2

-
= —tan e
2

1 -1
= —tan e

2

6 sin260
+

X

+

T+

d

2(1 + e2¥)

60. Letx = 7sin@. Then dx = 7 cos 6 d6.
/\/49—x2dx = / V49 — 49 sin? 67 cos 6 d6

=49/c0329d9

1
= = tan~! (

tan~! (

+ constant

eX

- 2 sin I sec?6do

2 12

B

1

NS}

xCCn COtn)‘FCOHtant
R D) 12 S

6+ 2
Mx_z_\/g

2

g 1 .
=— 4+ 3 sin 8 cos 6 + constant

ex

49
:7/(1+cos29)d9

496

49

1
V1 _,_er) (\/1 + e2x

+ constant

= — + — sin 26 + constant

2
490

4

= — + 5 sin 6 cos @ + constant

X X
12 4 2449 — x2 + constant

2
49 . _
= —sin

2

7

2

18

) + constant

) + constant
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in2 1
61. (a) /xcostdxzxsm x——/sin2xdx

2 2
xsin2x  cos?2x
= + + constant
2
1
(b) /xsinzxdx =5 / x(1 —cos2x)dx

1 1
=§/xdx—§/x0052xdx

x2  xsin2x  cos2x

4 4 8

+ constant

62. (a) /exsinxdx:exsinx—/excosxdx
:exsinx—excosx—/exsinxdx

2/ e*sinxdx = e sinx — e~ cosx + constant

. . e*sinx e*cosx
e*sinxdx = > - > + constant

(b) Let u =g—x. Then du = — dx.

/cosxdxz_/ cos(?—u) »
eX ez U

=—— [ e"sinudu
ez
1 [e“sinu e“cosu N ant
=—-— - constan
er 2 2
1 T_y . T T _y T
= —— [e2 sin (——x) —e2 " cos (——x)] + constant
2e? 2 2

= _E(e_x cosx — e~ sinx) + constant

sinx — cosx
= ————— + constant
2eX

1
63. Let u = vx. Then du = —— dx.
v 2R

ﬁdxzzf .L\/de
/e Ve

=2/ue”du
:2ue“—2/e“du

= 2ue" — 2e" + constant

= 2\/)_ce‘/; —2¢V* + constant
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64. /(x2+ex)exdx=xzex—2/xexdx+/e2xdx
=xzex—2xex+2/exdx+/ezxdx

2 12x

=x"e* —2xe* +2e* + Ee + constant

65. /(2x2+3)exdx= (2x2+3)ex—4/xexdx
= (2x% + 3)e* — 4xe” +4/ e’ dx

= (2x> — 4x + 7)€~ + constant

66. /ln(l—x)dx=xln(1—x)+ T—%
-Xx

=xln(1—x)+/%l;x)dx

— xIn(1 - x) + ﬂ—/dx
1-x

=xIn(1 —x) —In|1 — x| — x + constant

67. (a) /exseczxdx:extanx—/%(ex)tanxdx
=extanx—/extanxdx
(b) /exseCQxdx:extanx—/extanxdx
/ex(tan2x+l)dxzextanx—/extanxdx
/ex(tan2x+1)dx+/extanxdx:extanx+constant

/ e*(tan® x + tanx + 1) dx = e* tan x + constant

) 1 . n
68. e sinnxdx = —e™ sinnx — — [ €™ cosnxdx
m m
1 . n n? .
= —e™ sinnx — —zemx cosnx — — e™* sinnx dx
m m m

2

n ) 1 . n

1+ — / e sinnxdx = —e™ sinnx — —ze’"x cos nx + constant
m m m

emx
/ e sinnxdx = ——
m-+n

(m sinnx — ncos nx) + constant
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2 1
69. Let u = V2x. Then du = gx—i dx = = dx.

u
/sin@dxz/usinudu

= —ucosu+/cosudu

= —u cosu + sin u + constant

= —V2x cos V2x + sin V2x + constant

1 4
70. /e‘Sx cosdxdx = —56_3" cos4x — §/€_3x sin 4x dx

1 4 16
= —§e_3x cos4x + 66_3" sin4x — 5 / e 73 cos dx dx

25 1 4
5 e ¥ cosdx dx = —ge_sx cos4dx + §e_3x sin 4x + constant
/ e ¥ cosdx dx = —ie_3x cosdx + ie_3x sin 4x + constant
25 25
71. /x-7de = fxe“‘”dx
1 xIn7 1 / xIn7
=— - dx
7 ¢ m7) ¢
= Lx XIn7 _ ;ex“” + constant
In7 (In7)2
1

X

=—x-7" - 7* + constant
7 (In7)2

72. /(1nx)2dx=x(1nx)2—2/1nxdx
:x(lnx)2—2xlnx+2/dx

= x(Inx)? — 2x Inx + 2x + constant

* Then du = —— dx = - dx.

44/x 8u
N

/ede=8/ue”du

=8ue“—8/e”du

= 8ue" — 8e" + constant

ol

73. (a) Letu =

VE VE
=44/xe > —8eZ + constant
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1
(b) Letw = ﬁ Then dw = — dx.
2 8w
N
/\/)_cede = 16/wzewdw
= 16w?e" — 32/ we" dw
= 16w?e" — 32we" + 32/ e dw

= 16w2e" — 32we" + 32¢" + constant

Vx Vx Vx
=4xe? — 16W/xeZ +32¢Z + constant

1
74. /xcos2xcos4xdx: 5/x(cos6x+cos2x)dx

=%/xcos6xdx+%/xcos2xdx

1 . 1 ) | 1 .
—xsm6x—ﬁ/51n6xdx+1xs1n2x—Z/stxdx

12

1 1 1 1
Ex sin 6x + 7 cos 6x + Zx sin 2x + 3 cos 2x + constant

75. / e¥sin(x +1)dx = e*sin(x + 1) — / e*cos(x + 1)dx
=e*[sin(x + 1) —cos(x + 1)] — / e¥sin(x + 1) dx
2/ e*sin(x + 1) dx = e*[sin(x + 1) — cos(x + 1)] + constant

1
/ e*sin(x + 1)dx = Eex[sin(x + 1) — cos(x + 1)] + constant

6
1 1 1
= gxf’(lnx)2 - —x’Inx+ — / x> dx

1 1
76. /xs(lnx)zdx = —x%(Inx)? - §/x5 Inx dx

18 18

1 1 1
= —x%(Inx)? = —=xInx + —x°

6 18 108 + constant

1 5
77. / e>* sin5x dx = Eez" sin 5x — 5/ e>* cos 5x dx

1 5 25
= Eezx sin 5x — Zezx cos 5x — vy / e>* sin 5x dx

2x

29 1 5
= [ e sin5xdx = —e*  sin5x — Ze>* cos 5x + constant
4 2 4

/ e?* sin5xdx = E(Z sin 5x — 5 cos 5x) + constant
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78. /cosxln(sinx)dx:sinxln(sinx)—/cosx

= sinx In(sinx) — sinx + constant

2x
Vx2+1—x (2‘Vx +1

-/ :
/ x_mdx
/=

—l)dx

Va2 +1-— Vx2 + 1

X

T -
-

:xln( x2 )+

2+

]

Letu = x>+ 1. Thendu =

/m(m—x) dx

1 d
:xln( x2+1—x)+— -

i
x2+1- x) + Vu + constant

= xln( x2+1 —x) + Vx2 + 1 + constant

80. / x% cos(Inx) dx = x* sin(Inx) — 3 / x% sin(Inx) dx

sin(In x)

= x>sin(Inx) + 3 / x°

] dx
X

= x> sin(Inx) + 3x° cos(Inx) — 9 / x% cos(Inx) dx
10/ x% cos(Inx) dx = x> sin(Inx) + 3x> cos(Inx) + constant

1 3
/ x% cos(Inx) dx = EX3 sin(Inx) + EX3 cos(Inx) + constant

dy

81. (@ o= kx? —18x + 23
d2
Y o okx—18
dxz
(3, 33) is the point of inflexion of the curve.
2k(3)-18=0
k=3

(b) y=/(3x2—18x+23)dx

=x 92 +23x+C
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The curve passes through (3, 33).

33-9(3)% +23(3) + C = 33
C+18

The equation of the curve is y = x> — 9x? + 23x + 18.

82. (a) Letx —1=6sin#. Then dx = 6cos 6 d6.

1 / 1
— dx= | ——dx
/\/35+2x—x2 36— (x —1)2
6¢cos 6

= ——— 49
V36 — 36sin% @

=/dg

= 0 + constant

1 X~

=sin~ v + constant

(b) Letu = 35 + 2x — x2. Then du = (2 — 2x) dx.

-2x+3
y= —Z 77 i
V35 + 2x — x2

-2x+2

1
- —dx+/—dx
V35 + 2x — x2 V35 +2x — x2

~1
=/u—%du+sm—1xT+cl
=2u%+sin_l%+C

= 2v35+2x —x2 + sin”! ’%+c

G passes through the point (4, 6\/5)

4-1
6V3 =2V35+8 — 16 +sin~" +C
_ T
T 6
Putx = 1.
1-1 =«
=2V35+2-1+sin' — - =
y sin 5 6
T
—12-Z
6

Thus, G passes through (1, 12 - %)

83. (a) f(x)=/(2x—4)dx

=x?—4x+C
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I passes through (5, 15).
15=5>-4(5)+C
Cc=10

Required equation is y = x* — 4x + 10.

(b) (@) Let (a, b) be the coordinates of P.

b+1
=2a—-4
a+1
2 _4a+10)+1
(a a+10) + g4
a+1

a’*—4a+11=2a*>-2a -4
0=da*+2a-15
a=3 or -5

Note that the slope of I is positive, we have a = 3 only.
The coordinates of P are (3, 7).

(ii) Slope of L = f'(3) =2
1
Slope of required straight line = )

Required equation is
1
y=7=-3(x-3)

x+2y-17=0

84. (a) Letu = 1+ x>. Then du = 3x> dx.
5
X 1 u-—1
dx=—/ du
/\/1+x3 3 Vu
1
=§‘/(u;—u_£)du
2 3 21
= —-uz - §u2 + constant

9

2 2
= 5(1 +x3)% - 5(1 +x3)% + constant

(b) _‘/9—x5dx
Y 2V1 +x3

= g g(l +x%)2 - %(1 +x)z|+C
= (1+x)? =3V1+3+C
3=1-3+C
c=5

Required equation is y = (1 + x3)% -3V1+x3+5.

25

IM

1A

M

1A

M

M

1A

IM

IM

1A

M

M

IM

1A



85. (a) (1) Letrcm be the base radius of the inverted circular cone.

ro 24—h
12 24

24— h

r:—
2

Consider the capacity of the container.
1 (24-h)’
= h
\% 3 n ( > )
T3 2
= E(h —48h” + 576h)

. dv r )
(ll) E = E(3]’l —96h + 576)

= (h=8)(h~24)

dv
When 7 = 0, we have i = 8 or 24 (rejected).

h O<h<8 8<h<?24
dv

[ + —

dh

When V is a maximum, . = 8.

®) @) dd—‘f = 60e” % — 55¢7%

W:/(60e—s’o—55e—z’s)ddr

— —1800e™ % + 1375¢"5 + C
Whent =0, W =0.

0= -1800¢° + 1375¢° + C
C = 425

Thus, W = —1800e~ % + 1375¢ 3 + 425,

(i) Capacity of the container
- %[83 — 48(8)? + 576(8)]
S512n 4
= m

When d—W =0.
dr

60e™ %0 — 55¢7%5 =0
60e™ 0 = 55¢ %

L
TN

t 11

— —In—
150 12
11
t =150In - (rejected)
Whent =0, W =0.
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lim W = lim (—1800e™ % + 1375¢™ 3 + 425)

r—o00

= —0+0+425

=425
512n

The water will not overflow.

The claim is agreed.

86. (a) Note that x> + 6x + 34 = (x + 3)> + 25.
Letx +3 = 5tanf. Then dx = 5 sec? 0 d6.

2
/ 1 dx:/ 5sec” 6 40
x2 +6x +34 25tan? 0 + 25
1
=— | do
s/
0+contat
= - stan
5

Dian 222 4 constant
= —flan = ——— + constan
5 5

(b) Letu = x? + 6x + 34. Then du = (2x + 6) dx.
2x+5
= [ —/—/—— 4
Y ,/x2+6x+34

2
:/—’”6 dx—/—l dx
x2 +6x+34 x2 +6x+34

_ du 1 an_] x+3
= — -3 :
1 +3
:1n|u|—§tan_1x +C
1 +3
= ln(x2 + 6x + 34) ——an ' 22 4
5 5
G passes through the point (-8, In2).
1 -8+3
In2 = In(64 - 48 + 34) - — tan”! 5+ +C

1/ =
In2=mm50-<(-3)+C
/4
C=-2In5-—
R
Putx = -3.
/s
=In(9-18+34)-0-2In5- —
y = In( ) n5-55
-
20
G passes through the point (—3, —;—0)

3
87. (a) Slope of L = cos % sin’ g = 3

27



88.

Equation of L is

3x-8y+2V3-n=0
(b) Letu = sinx. Then du = cos x dx.
y=/cosxsin2xdx

u® du

s, \‘

=—+C
3

3

1
= —si +C
3Sll’lX

I" passes through P.
3 1

% 5 sin’ % +C

V3

8

W

C =

3

2
(c) —= =2sinx cos? x — sin’ x
dxz
= 2sinx(2cos’ x — sin® x)
2

1 3
The equation of I"is y = 3 sin” x + £

3

d
When £y _ 0,sinx =0ortanx = +V2.

dx2

Thus, we have x = tan"! V2 or x = 7 — tan™' V2.

x 0<x<tan V2 tanfl\/§<x<n—tan71\/§

n—tan 'V2<x<nm

dzy
dx2

Required number is 2.

2 _
(@) I (x) = 2x° - 8x + 18
= %[(x2—4x+4—4)+9]
= %[(x—2)2+5]
X
>0 (for all x > 0)

Thus, A(x) is an increasing function.
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2 _
®) (i)y=/2x 8x+18dx

X

[t 2o

=x>—8x+18Inx+C
Whenx =1,y =5.
5=12-8(1)+18In1+C
C=12

The equation of H is y = x? = 8x + 181nx + 12.
(i) W’ (x) =2- g
X
2(x +3)(x=3)
When h” (x) = 0, x = 3 or -3 (rejected).

X 0<x<3

x>3

h//(x) _

Thus, (3, 181n3) is the point of inflexion of H.

89. (a) Letx =4sinf. Then dx = 4 cos §d6.
2 —kx

J Vie-x2
2 — 4k sin

) Vi6-16sin6
= /(2 — 4k sin9) do
=20 —-4kcos6+C
= 2sin~! z +km+C
I" passes through the origin.
0:25in_1g+km+C

C = -4k

y

(4cos @) do

Tmmy=29w4§+k16—ﬂ—4k

d
m)G)WMn§=OJ=

)

2 1 1
Since —4 < T <4,wehavek<—§ ork > 7
_ 2 _ (0 _ 1 _
m)ﬁii: N6 —x2 - (2 km(%m;;)(zm
dx? 16 — x2
_ 2x- 16k
(16 — x2)3

By (b)(i), we have 2x — 16k < 2x — 8 or 2x — 16k > 2x + 8 for -4 < x < 4.
2

d
The sign of 5)2) on the interval (—4, 4) may be positive or negative.
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The claim is disagreed.

90. (a) y=/x1nx4dx

=4/xlnxdx

= 2x21nx—2/xdx
=2%Inx-x2+C
I" passes through the point P (62, 3¢t + 7).
3¢* +7=2(e*)?Ine* — () +C
c=17
Required equation is y = 2x? Inx — x> + 7.
(b) f'(x) =4xInx
f(x) =4(Inx + 1)
1
When ' (x) =0,x = —.
e

1
X O<x< -

J"(x) -

1
The point of inflexion of I" is (—, 3¢+ 7).
e

91. (a) Slope of tangent = f'(5) = 5e

Required equation is
y—13 =5¢e(x -5)
y =5ex —25¢ + 13
(b) f(x) :/xe%‘dx
= 5xe5 — 5/ e5 dx

= 5xe5 —25¢5 +C
I" passes through (5, 13).

13=5(5)e' —=25¢' +C
C=13

Required equation is y = 5xes —25¢5 + 13.
l X X
© f"(x) = gxe? +es

1
= ge?(x+5)
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When f”'(x) =0, x = -5.

X x <=5 x>=-5

f(x) - +

50
The point of inflexion of I is (—5, -—+ 13).
e

2 X )
Inx 1
= ——+(C
X

1 1
:—€+E+—+C2

X x X
C passes through (1, 1).

l=—e+0+1+C
Cry=e

. .. e Inx 1
Required equationis y = —— + — + — + e.
X X X

1
93. (a) Letu =Inx. Then du = — dx.
X

/(lnxx)zdxzfuzdu
3

u

=—+C
3
(Inx)3

3

332
(b)y=/(ln;‘) dr
:/ (31nx)2dx

X

:9/ (1nx)2dx

X

+C

=3(Inx)’ + C
I passes through the point (1, 0).

0=3(n1)+C
C=0

The equation of I' is y = 3(Inx)>.

31

M

1A

IM+1A

1A

M

M

M

1A

IM

M

1A

M

M

1A



94. (a) y= /(—e—u 1) dx

=e " +x+C
The curve passes through the point (-1, e — 2).

e-2=e-1+C
C=-1
Required equationisy = e ™ +x — 1.
(b) When x = 0, jx—y =-e"+1=0.
Required equation is
y-0=0(x-0)
y=0

95. (a)y=/x+1dx

x+3
=/x+3_2dx
x+3
2
= 1- dx
/( x+3)

=x—-2Injx+3|+C
I passes through (e — 3, 2¢ — 5).

2¢—-5=(¢e—-3)-2Ine+C
C=e

Required equation is x — 21n |x + 3| + e.

d>y d 2
b)) —==—1[1-
()dJc2 dx( x+3)

2
T (x+3)2
>0

I" does not have a point of inflexion.

96. (a) x=/(—7t+a)dt

7
=——*+ar+C
When ¢ = 0, x = 6280.

6280=0+0+C
C =6280
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2
Whent =4,x = 6% = 3140.

7
3140 = —5(4)2 +a(4) + 6280

a=-T771

7
Thus, we have x = —Eﬂ — 771t + 6280.
At 2:00 p.m., t = 6.

7
x = —5(6)2 —771(6) + 6280
= 1528

> 1500
The claim is disagreed. 1A
(b) Let y °C be the temperature inside the container when ¢ = 6.
191(y? + 7y) = 1528 M
y2 +7y-8=0

y=-8 or 1 (rejected)

dx dr
— =1912T +7)— 1M
d T+
Whent=6and T = -8,
dx dT
— =191(2(-8) +7)—
” (2(-8) )dt
dr
=7(6) =771 = -1719—
(6) m
dr 271
dr 573
271
Required rate is — °C/h. 1A
equired rate is 573
97. (a) /3x21nxdx:x3lnx—/x2dx 1IM+1A
3
:x3lnx—%+C 1A
(b) y:/3x21nxdx 1M

3
:x31nx—%+C

The curve passes through the point (e, 63).

3

e3:e31ne—%+C IM
3
e
C=—
3
3 3
. . . 3 X e
Required equationis y = x” Inx — 3 + ER 1A
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98. yz/xcostdx

in?2 1
:xSI; x—i‘/siandx

_ xsin2x N cos 2x
) 4 i
The curve passes through the point (Z O).

T o1 T T
= Sin 5 COS 5
0=42—24+_"24C
2 4

T
C=-2
8

X sin2x N Cos 2x
2 4

Required equation is y = - %

99. (a) Letu = x> +4. Then du = 2x dx.

20x° -4
= dx:l()/”l du
Vx2 + 4

us3

= 10/(14§ —4u_%)du
5 2
=6u3 —60u’ +C
=6(x2+4)F —60(x2 +4)3 +C
3
X
(b) y=/—dx
Vi2 + 4
1 20x?
- Y dx
20 Va2 +4
3
= 1—0(x2 +4)3 32+ )3T+ C
I passes through the point (2, 1).

3
| = E(22+4)% —3(22+ )i+ C

C =68

3 17
Required equation is y = E(x2 + 4)% —3(x* + 4)% + <

1 1
100. (a) f’(l):m—Tzo

Required equation is y = 0.
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(b) Letx — 1 =tand. Thendx = sec 0d6.

f(x)=/(%x+2—%)dx
_/(x—1)2+1 / dx

0
:/Ld9—1n|x|
tanZ @ + 1

z/dH—lnx

=0-Inx+C;
=tan '(x = 1) = Inx + C,
C passes through the point (1, 0).
O=tan '(1-1)=Inl+C
C =0

Required equation is y = tan™' (x — 1) — Inx.

, 1 1
© f(x)_x2—2x+2_)_c
—x2+3x-2

x(x2-2x +2)
(x-Dx-2)

T x(x2-2x +2)

When f’(x) = 0, we have x = 1 or 2.

X O<x<1

1l<x<?2

f'(x) -

The maximum point of C is (2, % —In 2).

END OF PAPER
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