Problems for Lecture 26 EBA1180 Mathematics

Key Problems

Problem 1.
Compute the indefinite integrals:

a) [2? dzx b) [(82% —122?%) dx ¢) [(e” —6z) dz d) [(2?/3 —23/2) dx

Problem 2.
Find a function f(z) with the given derivative and domain of definition:

a) f'(z) =2, Dy = (—00,00) b) f'(z) =2z, Dy = (—00, 00) c) f'(x) = 622, Dy = (—00,00)
d) f'(z) =1/x, Dy = (0,00) e) f'(z)=1/x, Dy = (—00,0) f) f'(z) =1/x, Dy ={z:x # 0}
Problem 3.

Find a function f(z) with the given properties:

a) [f(z)dz=2+C b) [ f(z) de =2z +C ¢) [f(z)dz =622+C d) [ f(z) de =ze** +C

e) [2dx= f(z)+C f) [2zdx= f(z)+C g) [62? dz = f(z)+C h) [ze* dz = f(z) +C
Problem 4.
Compute the indefinite integrals:

a) [z73 dx b) [z dz ¢) [xyx da d) [1/z dz e) [1/2% dx

f) [(z—22%) da g) [x(1—2x)dx h) z [(1—2x) dz i) [(z+1)*dx i) [(z+1)" dz
Problem 5.
Compute the indefinite integrals:

1 — 322 23+ 27 —2 6z Vz+1

Problem 6.
Compute the indefinite integrals:

a) [(1+¢*®) dz b) [elt?® dx c) [el72® dx d) [3* dx
Problem 7.

Compute the indefinite integrals:

a) /x\/m dz D) /9(;13—1—1)7 dz ¢ /336_952 dz d) / T dz e) /lnx dz

1+ 22 x
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Problem 8.
Compute the indefinite integrals:

a) /ln(x) dz b) /ln(x—i— 1) dz c) /log?,(w) dz
Problem 9.
Compute the indefinite integrals:
a) / rln(z) do b) / 2% In(z) dz c) / Vzin(z) dz d) / ry/zIn(z) do
e) / mx(f) da ) / hj? da g) / 1;1\(/2 da h) / 1“(;) da
Problem 10.

Compute the indefinite integrals:

a) /mex dz b) /:ce_’C dz c) /(a:—i— 1)e® dx d) /:J:Qex dz

Problem 11.
Compute the indefinite integral:

iy
/ vz
Problem 12.

Assume that f(z) > 0 for all z, and that F(z) is a function such that [ f(z) dz = F(z)+C. Is F(z) an increasing
function? Explain why/why not.

Problem 13.
Problems from the textbook: 10.1.1 - 10.1.13

Answers to Key Problems

Problem 1.
a) 32°+C b) 22* — 423 4 C c) e — 322 +C d) §a° — a2t +C

Problem 2.
a) f@) =20 b) f@)=a® o fla)=22° d) f(@)=In(2) ©) f(z)=In(~2) ) f(a)=In|a

Problem 3.
a) f(z)=0 b) f(z) =2 ¢) f(z) =12z d) f(z) = (14 2z)e*
e) f(z) =2z f) flz)=a? g) flz)=2a° h) f(z) = (32— ) €*



Problem 4.

a) —32 2 +C b) 22z +C c) 22%\/z+C d) In|z|+C

e) —1/z+C f) $2?—Jat+C g) 322 — 223+ C h) z(x — 22 +C)

i) 2(z+1)3+C i) 2@+1)8+4cC
Problem 5.

a) —1/x—3z+C b) t2%+2z —2In|z|+C ¢) In(1+32?)+C d) —2/y/x—1/x+C
Problem 6.

a) x+%621+c b) %614-2_% 4C C) _%61—2z+c d) ﬁ'gm +C
Problem 7.

a) 222 +1*2+C b) Ja+1)P¥+C c) —%e*xz +C d) $In(1+2*)+C e sln(x)?+C
Problem 8.

a) xlnz —x+C b) (x+1)In(z+1)—(x+1)+C ¢) (zlnz—2)/In(3)+C
Problem 9.

a) sx’lnz — T2 4+ C b) 223lnz — $a3 4+ C ¢) 2zy/zlnz — day/z +C

d) 222\/zlnz — 52?2 +C e) —2lmz—L1+¢C f) 2/xlnz —4\/x +C

g —Zlnz—4+4C h) 5(lnz)* +C
Problem 10.

a) ze® —e* +C b) —ze ™ —e ¥ 4+C c) (x+1)e* —e* +C d) x%e® — 2xe® + 2e* +C
Problem 11.
—2el=VT L ¢
Problem 12.

Since F'(z) = f(z) and f(x) > 0, it follows that F' is an increasing function.

Problem 13.
See answers in the textbook.



