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Exercise 01:

1. Using the definition of the definite integral (by Riemann sums), approximate f12 % and give a geometric
interpretation of the result.
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2. Show how the approximation in part (1) can be improved. (. (1) s § v 2l sk Sa 2S 6’5)

Exercise 02

Prove the following (constants of integration are omitted): (:(ds9i2 o6l culeh) ol upi)

uPtl
1. /updu:i,;né—l, 3. /(u+v)dx:/udm+/vd:p.
p+1

2. /d—u:hlu. 4. /cosudu:sinu.
u

Exercise 03

Find the following integrals. (.&JW! &Kl J\Dji)

(1) /x\/;T—i-ldm (2) /xQe"’”:gcos(emg)dx (3) /mdx 4) /\/%dx (5) /ezsirl(em)dx

T —sinz

Exercise 4: Integration by Parts

(a) Prove the formula for integration by parts: [udv = uv — [vdu (T2l JoN daeo o )
by starting from the product rule for differentiation. (.Ss¥l 3 O qall saclh o BDUai))
(b) Use the formula to find: [ze* dz (:3\2Y ixall r.\:'d:.w‘)

Exercise 5: Definite Integrals Using Substitution

Evaluate the following definite integrals: ( &JW! dsamdl &M Cansl) (1) 01 133$+21 dr (2) foﬁ/4 sec?(2z)dx

Exercise 6: Area Under a Curve

Find the area under the curve y = cosx between z = 0 and x = 7/2.
cx=m/2 g2 =0y y=cosz xdl ot Ll ss



Exercise 7: Mixed Substitution and Definite Integral

1 .
1. Find /— dz using an appropriate substitution. (.cawle U2y f\mb /de _,\,j‘)

1
2. Evaluate/ ze ™™ da. ()
0

Exercise 8: Integration by Parts with Trigonometric Functions

Find: [z cos(3z) dx (,\pji)

Exercise 9: Definite Integral of a Rational Function

Evaluate: [; ;c(1+1nz) (Tewen))

Exercise 10: Area Between Curves

Find the area enclosed between y = 22 and y = /x from 2 = 0 to z = 1.

cx=1 JNz=0 py=vr sy=21" s=dl oy 8, sanll &L ..\o_;\
Exercise 11: Proof and Application

1. Prove that /8662 rdr =tanz + C. (Qi o)

/4
2. Use this result to evaluate / sec? zdr. (wlud ! ol fv\:'d;.w‘)
0

Exercise 12: (Integration of Rational Fractions)

Compute the following integrals: (:&JW! & MaCI! Wi)

2z —1 T dx >+t -8
1”1:/mdx’ 2)12:/(x+1)(x+3)(x+5)’ 3)13:/Wd”

Exercise 13:

=" dr. (LU dde Jloxtal o 3)

Approximate using Taylor series: fol 1

Exercise 14:

Prove the following equalities: (: LU} & BM! Mu;\)

2. [ =1In m+2’+0 5. fm?—ildx:%[m?’—f—lnmg—lﬂ—i—C
3. fm L +In Ei:?;’JrC’ 6. fam;%dlen’l_i ze? | L aresin(z) + C
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