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Exercises on Integration - MTH 161
Fall 2014

. Estimate the area under the graph of f(z) =9 — 22 from = 0 to x = 3 using 6 approximating

rectangles and right endpoints.

. Use the definition of area under the curve to express the area under f(z) = /x from 0 to 16.

Don’t evaluate the limit.

. Express the limit as a definite integral on the given interval.

a) lim Z x;sinz;Ax, on [0, 7.

TLA)OO =1
b) nl;n;o Py [1,5].

. Given that fif(t)dt = 46, what is fif(x)dx

. Evaluate the following integrals interpreting them in terms of areas.

2
a) [, |o|de

b) [2,(1 - 2z)da

. Evaluate by definition the integral f02(2 — 2?)dx

If [ f(2)dz =13 and [, f(z)dz = 11. Find [°, f(z)dz

: Iff dx—9andf r = —3, ﬁndf x) + 6g(z)|dx.

. Use the comparison property of integrals to show that

2
2§/ V1+a23der <6
0

Evaluate the following definite integrals:

a) ffl odx. fo z(2 + a° e) fj” csc? 0do
- 2 /4 1+ cos?6
b) f02(6$2 —4r +5)dx ) ff? <4y " Z/3> 4 B Jo a cos2 6 do

Evaluate the following indefinite integrals:
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a) [xyxde d) fisinx dx
b) [(cosz — 2sinz)dx
¢) [(1—1t)(2+ 2)dt e) [

Verify by differentiation that the formula is correct

(a) f\/ﬁdaz:\/:ﬁ—kl—#C

(b) [zcoszdr = xsinz + cosz + C.

Let G(t) be the rate of growth of a population at time ¢t. What is the integral that would give

the increase in population between times ¢t = 2 and ¢ = 167

A population of a certain town is increasing at a rate of t2 4+ 2t + 3 people per year. Find the
increase of population during the next 10 years. If the current population is 3000, what will be

the population 10 years later.
State the Fundamental Theorem of Calculus.
Problem 1, Chapter 4.4 (pg 240)

Use the Fundamental theorem of Calculus to find the derivative of the following functions

a) g(x) = [ VP +1dt ¢) r(z)= (M1 at

T 42 +1
x4 x2, 9
b) h(z) = [; costdt d) p(z) = [ (y* +2) dy
Evaluate the following indefinite integrals
a) [wsin(2?) dx a) [ sin /& da g) [x(2z + 3)% dx
NZ
b) [ sec?(20) df e) [sinzcosz dx h) [ sincos(cosz) dx
o cos (%)
C) f (x2+1)3 dx f) f 332 dx

Evaluate the following indefinite integrals
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a) fol V1+Tede c) 02 Y21+ 93 dy e) fi,) z*tanz dx

sinx

b) [1(8e% + 3¢2) di Q) [(1+ tant)3sec?t dt 0 S e e
If f is continuous on [a, b], show that
b
2 [ f@)f (@)de = GO - ()
If f is continuous and fog f(z)dx = 4, find f03 wf (u?)du
Find the average value of the function on the given interval
a) f(z) = 4o —a?, [0,4] b) A(t) = —>— [1,6]




