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Fundamental Concepts and Techniques of Calculus

Solutions to the Exercises: Integral Calculus
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1. Integration By Parts:

(@) re* —e*+C

(b) 555 — fisyr + (el — gy + C
(c) sin(z) — zcos(x) + C

(d) % (sinx — cos x) +C

(e) zln(x )—x—i—C

f) letu=1nn (n+1) s[((n+1)Inn —1]

(@) Zcos(rz) + masin(rz) + C]
(h) %cos(ln(x)) + %sin(ln(az)) +C
(i) $2?arctan(z?) — tin(z*+1)+C
() In(z)arcsin(In(z)) + /1 — (In(x))2 + C
(k) 2cos(v/z) + %/Esm(f) +C
() %(w—l—l)an(x—kl) —(z+1)In(z+1)— 122+
32+5+C
(m) 1 aresin®(2z) + C
(n) 32?sinh(2z) — 1z cosh(2z) + 1 sinh(22) + C

(0) _32(295171)4 - 20(2‘;71)5 B 48(2‘;71)6 +C

(p) 322 arctan(z?) — $In(z? +1) + C

(q) zarcsin(2z) + 1v/1— 422 + C

() izdarctan(z) — $2? + tIn(z? + 1) + C

(s) 3In(z?)arcsin(In(z?)) + 31/1 — (In(22))% +
C

(t) 2sin(y/z) — 2y/z cos(/x) + C

2. Trigonometric Integrals:

(@) %sec‘r)a:—%sec?’x—i—c

(b) lsin5(3t) +C

(c) fsm x—;sm T2+ C

(d) ﬁbec6xtan6x—|—ﬁln|sec6a:—|—tan6x|+C

(e) Eer bln2x+—sm4:z:+@sm6$+c

(M Bgz — 135 sin(4x) + 1557 sin(8z)

102
(9) }—25111(61:) + @ + tcos(4z) — 1 cos(2z) —
1sin(2z) +C

(h) 1 tan®(z )ftan( Y+z+C
(.) 2 sec? (z) +

*Sl n(zx )—|— sin(5z) + % n(3z) +C
Q) —;‘;zif In | ese($) — <cot< z))|+C

() —3 cos(7z) — & cos(3z) +

sin(x) 3sin(x)

(m) ; cos™(2) T S oo (3] +2 In | sec(z) +tan(z)|+C

(n) _365113(:6:1: +C

3. Substitution:

@ & +L1+v2)iBVa—2)+C
(b) Lt4(14+12)3 — A2(1+42)3 + & (1+£2)3 +C
(c) z2%e® — 2ze® + 2¢% + C
(d) —In |1 +cos(t)| +C
e z+2V/r+1+C
() —In|cos(In(t))|+ C
(9) tarcsin®(2z) +C
(h)
0]
0]
(k)
() L@ +9z+1)5 +C
(M) 2eV® 4+ C
(n)
(o)
()
(@ 2lnjz+1|Vz+1-4y/z+1+C

(N —soet=+ C

(s) sin™ (ge ) +C

() Va2 + 4z + 13+ |z +2+Va? + 4z + 13|+ C
(U —vVA—22+C

(v) —3(6 —22)v6x — 2% — 8+ % arcsin(z — 3) + C
W) 2(z—1)2 +2Vz—1+C

(X) —In|z — tan(z)| + C



v) —Ye2E o

E2I
(2) —%ef’“& +c
4. Partial Fractions:
(@ In|z — 2| —In|x+5|+C
(b) —3Injz+3|—injz+1|+2mI|z+2]+C
(c) —erC
(d) ia*+223462%+322— 2% 4+80In |z —2|+C
(e) —=3ln|z|+ 5z -1+ 34+ C
M z+7ln|lz—-2[—4lnjz -1+ C
@ —2Infz+3|— |z —4/+C
(h) 122 +4a+1)+2LBarctanti Rz 4+ 23) +C
0] —6I1+1 ++nj6z + 1|+ C
() arctan(z) + $In|z%+ 3|+ C
(k) 3Infz|—Injz— 1|+ 3Injz+2[+C
() 322 +2In|z|-2Injz—-1|-1+C
(m) tan®(e2®) +C
6

(n) In|tan®(32) + 1| — 2In[tan(iz) + 1| —
P +C

tan($a)+1

(0) 5In |z+3|+15 In |52% 43|+ 1 arctan \ﬁH—C’

(P)
(@)
(n
(s)

®
(u)
(V)
(w)
(X)
v)

5. Improper Integrals:

(@)
(b)
(©)
(d)
(e)
U]

6. Applications of Integration:

(a) Area Between Two Curves:
i.

~

ii.
iii.
(b) Volume By Slicing:
i.
il.
iii.
iv.
V.
(c) Volume By Shells:
i.
il.
iii.
iv.
V.
(d) Arc Length:
i.
ii.
(e) Surface Area:
i.
il.
iii.
iv.
() Mass From Density:
i.
ii.
iii.
iv.

(g) Center of Mass and Centroid:

i.
il.
iii.
iv.
V.
Vi.
Vil.
viii.
iX.
(h) Fluid Pressure:
i.
ii.
(i) Work:
i.
il.
iii.
iv.

. Parametric Curves:



(a) Express the Parametric Curve by an Equation in

i
« andy: (b) Write the Equation in Cartesian Coordinates:
I i
1. ii.
1. iii.
iv.
V.

(c) Sketch the Polar Curves:
(b) Find a Parametrization

(t), y = y(t), ”'

t € [0,1] for

. 1.

I iv.
Il.

i, V-

iv. VI

© (d) Calculate the Area enclosed by the Polar Curve:
(d) Find the slope of the given curve at the given -

point and give an equation of the tangent line:
i.

ii.
iii.
iv.

V.
(e) Find the Length of the Parametric Arc: )
i (e) Find the Slope of the Polar Curve:
i I
ii.
8. Polar Coordinates: ii.
(a) Write the Equation in Polar Coordinates: () Find the Length of the Polar Curve:
i. i.
il. ii.



