4. Find the greatest and least values of the following functions on the given closed

interval: -
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THE CHINESE UNIVERSITY OF HONG KONG
Department of Mathematics
MATH1510 Calculus for Engineers (Fall 2017)
Pre-coursework Exercise 6

Partial Fractions

1. Resolve the following expressions into partial fractions.
14

5 5 A B

a) ——— Hint: ——— =

@ ?>+x—6 (Hin 224+ —6 I+3+I72)
1 1 A Bx+C

b) ——— Hint: =—

() (@2 +1) (Hin z(z?+1) = 172+1)

52 — 3z + 4
©) g
(z+1)(2%—22+6)
2. Resolve the following expressions into partial fractions.
(@) 224 3z
22 43z +2
2t 2z + 4
(222 +3)(z —2)
22°

R P [P

(b)

3. Resolve the following expressions into partial fractions.

(@) 41 (Hint: 2?+1 A s B ,_C D )
(x—2)1 Cr=2) T 22 (2-2)2% (z-2)% (z—2)*
222 + 1 ) 20 + 1 A B Caz+D  FEz+F
(b) 55— (Hint: ————=—+ = . —)
22(2? +1)? 222 +1)2 2 2?2 22+1 (224 1)2

Indefinite Integration

2° + 322 + 1
% into partial fractions.
x—1)(x

2° 4327 + 1
b) Hence, evaluate [ ———————
(b) Hence, evaluate / G- D@D

5. (Integration by substitutions)
Evaluate the following integrals.

(a) / 2z — )0 dx (0) /

(b) / \/ﬁrlm () / 2V 2du

4. (a) Resolve

dx

x
N



1
7 sine® dx ) N L . . o
@ smear () /\/E(l-f-\/i)z v 9. (Trigonometric substitutions)

0 / (Inz)t d Evaluate the following integrals.
z (k) / sec 22 tan 2z dx

| A (a) / V35— ds © /ﬁd
AT 0 () g o et o [

. —d
da 4+ 22 v

.
0[S ) [ e (5) © | g ® [

22
. W [ T
6. (Integration by parts) V9 — a2

Evaluate the following integrals by using integration by parts.
10. (Integration of rational functions by partial fractions)

(a) / xsin ; dx (f) / rsec? x dx Evaluate the following integrals.
' T +4 1
b zlnzd: ) ————dx i
(®) /‘E e (2) /.’IIJ(’,'T dx () /x2 + 5 —6 v (c) / (x+1)(22+1) v
3¢ T+ 3 22
(c) /le d (b) e (f) S
. 22% — 8x 11

@ /t Ly (h) /(31 sinx dx 23 z

c an~'zdr @ o
(C>/.’1;2+2.’I,‘+1 . (g)/—r2_4d1’

(e) /sin’1 zdx (1) /(3"” coszdx / x?
d ———dx
@) e=nerE®

7. (Powers of trigonometric functions) . .
Evaluate the following integrals. 11. (Integration by t-substitution)

T t 1
(a) /cos3rsinr dx (e) [ cos*xsin?zdx (a) Let ¢ = tan bx show that T 5(1 +1%).
) (b) Express sinz and cosx in terms of ¢.
(b) /sin4 zcoszdr (f) [ sec?xtanxdr -
(¢) By considering the substitution ¢ = tan 3 evaluate the following integrals.

/
/
©) /silﬁxd.r (g) ?se(f’xtanxdrc ) / 1 dx (iii) /mdm

5 . ) 2 +sinx
(d) /cos xdz (h) [ sec*ztan®xdx 1 ) g 1
(i) [ ————dx (iv) / — —dx
3—2cosw (2+cosz)sinx

8. (Products of sines and cosines)
Evaluate the following integrals.

sin® z cos 3z dx

(a) / cos 3z sin 2z dx (d)

sin 2 sin 22 sin 3z dx

(b) /si113 2 sin 3z dx (e) / cos® xsin 2z dx

(c) / cos x cos Tx dx (f)



5. (Integration by substitutions)
Evaluate the following integrals.

Lot w= 42 da=3¢0x
L (2 3 hse (A
()/( " ()/ . -\%U\"AV\:EE(A)\-FC
a 22 — 1) dx c —dx 2
v o = 2l ¢
1
0 | e

(d) /$2./_x3+2dm - SJ-“@*{ éo\(XBJrl)
3
| 2,3 Y Srme_
=) % I’
©) /‘fsm‘fz.‘iﬁ Ae™ S S( ) Cr\o w
o [EEa Ly dlax
(g) COoS T

(k) [ sec2ztan2zdxr = —‘LS Sec X 'EG\V\)_X d(l&\
mdﬂ” CosKd¥ = olsmy
1
(ll) /md.’lf

O [(-el)imia =3 SedX £ C
0 [ Ndne 0 [ Ses(Y)w f rect €ndb
j = R O e = sechC
O PR OB e TG Lt (aob46)
= CERATSRPY
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7. (Powers of trigonometric functions)
Evaluate the following integrals.

(a) /cos3rrsin.rd.T
@/sin“@
(c) /sin“l'dx

(d) /0053:1:(1:1:

Uy S St (oon\K: gs(»\}( O{Sm)(

| s cos'aly = [ sinX o8 cosxd
S s ([-sox ks mx

j(w“x - sadx ) dsmy
L sa % - %_m’x + C

It

o

1!

)

(e) / cos’ rsin® r dx

sec’ rtanz d

SIV\X-(- C

(oS K= (= Sy

5 .
g s cos Koy = SSW\“}( C0§X ("03)(0\&
3
= (saw(l-smx) domx
M/
{Dn‘v«r\ma\ @ Sy

Sin A cosB = [gzn(AﬂsH s;v\(A—B\]
cos A cos B = [ (A4R) + cos (A-RY ]

SimA snR=-+ [COS(ATB\‘COS (A'BSX

v
2
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8. (Products of sines and cosines)

Evaluate the following integrals. DJ\V%MA* (M\SR{*S
‘ ot
/(()s31s11121111 (d) /sm rcos 3z dr
/5111 xsin 3z dx (e) [ cos®zsin2xdx
(c) /(‘os x cos Tx dx (f /sin‘r sin 2 sin 3z dx
5
—L £ =5 Y
\\/ OLK 5 CDSK S iy EQSXAY
Lg (9\/\ 5K - SMX\O\X S sk sedx oAsmy
2

A

(

(~Sm X

gS?V\b—X o\ 5% - _;-\SSMKO\X

0

( .
Ts (= cos5%) s[-t—;_co;x{- C,

SinA cosB = Ll s (A+R)+ g;“(A_Bﬂ

cos A cos R = é[c«:g[/\—k&\{' s U’\”&l

S A sinR = “Ji [COS(A'(’B\“ coS (A'B\}

Qi A cosA = -‘i Sih2A

CoS™A = -‘5_ (14 cos’)_A\

L
2

ShAA = — (1 - cos2A)



10. (Integration of rational functions by partial fractions)

Evaluate the following integrals.

O/
:r2+oL—
T+ 3
—(1
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9. (Trigonometric substitutions) ‘ adpoti
v lo=>  x=o0m0

Evaluate the following integrals. =K
1
(a) /\/25—:L'2d:c (e) /$2\/$2__1d.17 J ’—_QK’“ Xlo\‘tw\f‘) (
1 72
)/8+22d (f)/4+z2d“"
@ f A= (8) /— E— =07 X>asech
(d /\/9—.172 * (ﬁ\\ 20 .
Y [soar oS 0 = L(\Jr 0326
&. U5 X=55mb
A= Scosb kb c. Lt X= >tanb QW\L@x%ocL@ (
A= 2selYdf (¢ £an'd =5ecP

) 55 dy = gjls- 25500 Scosh b

[F5act sepdt |

e g Y Selpdd
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11. (Integration by t-substitution) t —'SV\]DS\'(_\-(A-\-(‘UV\,

x 1 9
(a) Let t = tan > show that i 5(1 + 7). LQ,"_ t: 'tﬁw\ _)é__ ) ‘”\{y\

(b) Express sinz and cosx in terms of ¢.

T L
(¢) By considering the substitution ¢ = tan 2 evaluate the following integrals.

tonk= 25 dy= =—dt

. 1 1 _ |-t Tt
® /2+siu‘1: do (iif) /m(" .
) 1 . 1 ) . 2
(i) /3—2('().\'.’1' de (iv) /(2+cos;r)si11.r da SinX= W (+t* "
2
‘ cosX = -t X
3 e —
2t S K€ (ogX
" )= e
(4> (4>

:S = A-C
2428 40t F (-4
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6. (Integration by parts) Su AV = (v~ f\/ olu Product oF € cinX Cork
Evaluate the following integrals by using integration by parts. }(V\ °

/a:sm dx () /xsec2xd$ JVLX RS G

\\
Q/xlnxdx " /x3ezd:c \Sxd‘tam(

3x —
(c) /ze dx 0 / ) ) C g S KA
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/ > Lt SRy -5 w s 'x
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