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Here are the solutions to the practice problems for my Calculus I notes. Some solutions will have
more or less detail than other solutions. The level of detail in each solution will depend up on
several issues. If the section is a review section, this mostly applies to problems in the first
chapter, there will probably not be as much detail to the solutions given that the problems really
should be review. As the difficulty level of the problems increases less detail will go into the
basics of the solution under the assumption that if you’ve reached the level of working the harder
problems then you will probably already understand the basics fairly well and won’t need all the
explanation.

This document was written with presentation on the web in mind. On the web most solutions are
broken down into steps and many of the steps have hints. Each hint on the web is given as a
popup however in this document they are listed prior to each step. Also, on the web each step can
be viewed individually by clicking on links while in this document they are all showing. Also,
there are liable to be some formatting parts in this document intended for help in generating the
web pages that haven’t been removed here. These issues may make the solutions a little difficult
to follow at times, but they should still be readable.

Computing Indefinite Integrals

1. Evaluate J.4xG 23 +7x—4dx.

Solution
There really isn’t too much to do other than to evaluate the integral.

7

j4x6 —2x3+7x—4dx=4x" -2x* +Ix* —4x+c=|4x" - ix*

+Ix* —4x+c

Don’t forget to add on the “+c” since we know that we are asking what function did we
differentiate to get the integrand and the derivative of a constant is zero and so we do need to add
that onto the answer.
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2. Evaluate Jz7 — 487" -57*%dz .

Solution
There really isn’t too much to do other than to evaluate the integral.

7 11 16 _ 158 48 512 5 517 _ |18 12 5 517
fz -487° =577 dz=572"-$7° -F7 ' +Cc=|§2 -4 -7 +C

Don’t forget to add on the “+c” since we know that we are asking what function did we
differentiate to get the integrand and the derivative of a constant is zero and so we do need to add
that onto the answer.

3. Evaluate JlOt‘3 +12t° +4t3 dt.

Solution
There really isn’t too much to do other than to evaluate the integral.

[100° +12t° + 42 dt =5t + 260 +4t* 40 = | -57 - 5° +t +c

Don’t forget to add on the “+c” since we know that we are asking what function did we
differentiate to get the integrand and the derivative of a constant is zero and so we do need to add
that onto the answer.

4. Evaluate JW_Z +10w> —8dw.

Solution
There really isn’t too much to do other than to evaluate the integral.

JW_Z +10w° —8dw=Lw'+Lw* -8w+c=|-w'-3w* -8w+c

Don’t forget to add on the “+c” since we know that we are asking what function did we
differentiate to get the integrand and the derivative of a constant is zero and so we do need to add
that onto the answer.
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5. Evaluate '[12 dy .

Solution
There really isn’t too much to do other than to evaluate the integral.

fi2y -2y

Don’t forget to add on the “+c” since we know that we are asking what function did we
differentiate to get the integrand and the derivative of a constant is zero and so we do need to add
that onto the answer.

6. Evaluate '[E/W+1O de.

Hint : Don’t forget to convert the roots to fractional exponents.

Step 1
We first need to convert the roots to fractional exponents.

_[%/W+10 de:jw% +10(V\/3)% dw=.[w% +10w? dw

Step 2
Once we’ve gotten the roots converted to fractional exponents there really isn’t too much to do
other than to evaluate the integral.

1 3 4 8 4 8
I%/W+1O Jw dw='[w3 +10w® dw=2w? +10(3)w* +c=|3w* +Zw° +¢

Don’t forget to add on the “+c” since we know that we are asking what function did we
differentiate to get the integrand and the derivative of a constant is zero and so we do need to add
that onto the answer.

7. Evaluate .[\/7—79/?+17 %/XWdX.

Hint : Don’t forget to convert the roots to fractional exponents.

Step 1
We first need to convert the roots to fractional exponents.
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[V =78 27 I dx= [t —7(x7)F +27(x°) dx= [ xE — 7 275 e

Step 2
Once we’ve gotten the roots converted to fractional exponents there really isn’t too much to do
other than to evaluate the integral.

J.\/X_7—7\6/F+17 E/XTdX:JX%—7X% +17X% dx

9
2

X —7(§)x +17( )x +C=|2x2 —£x°

N

Don’t forget to add on the “+c” since we know that we are asking what function did we
differentiate to get the integrand and the derivative of a constant is zero and so we do need to add
that onto the answer.

8. Evaluate Jiﬁ 2—%dx :
X 8x

Hint : Don’t forget to move the x’s in the denominator to the numerator with negative exponents.

Step 1
We first need to move the x’s in the denominator to the numerator with negative exponents.

Ji2+2—i3dx:f4x‘2 +2—£x‘3 dx
X 8x 8

Remember that the “8” in the denominator of the third term stays in the denominator and does not
move up with the x.

Step 2
Once we’ve gotten the x’s out of the denominator there really isn’t too much to do other than to
evaluate the integral.

fi+2_i3dxzj4x‘2 +2- Ly
8X 8

X2

:4(ij X +2x—1[ijx2 +Cc= —4x’l+2x+ix’2 +C
8 16
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Don’t forget to add on the “+c” since we know that we are asking what function did we
differentiate to get the integrand and the derivative of a constant is zero and so we do need to add
that onto the answer.

9. Evaluate L+i—id
' 3y6 y10 %/? y

Hint : Don’t forget to convert the root to a fractional exponents and move the y’s in the
denominator to the numerator with negative exponents.

Step 1

We first need to convert the root to a fractional exponent and move the y’s in the denominator to
the numerator with negative exponents.

LA S S I R R WO (VS ST R
sza_’_ylo Wdy_sze"'ym ygdy—sz +y 2y *dy

Remember that the “3” in the denominator of the first term stays in the denominator and does not
move up with the y.

Step 2

Once we’ve gotten the root converted to a fractional exponent and the y’s out of the denominator
there really isn’t too much to do other than to evaluate the integral.

J Y =f%y" +y™ -2y dy

3y6 y10 3/7
7( 1) 5 1) 3) 1
| = |y°+| = |y°*-2[ -S|y i+c
3(_5Jy (—9Jy ( Jy

[
157

—éy‘g +6y e

Don’t forget to add on the “+c” since we know that we are asking what function did we
differentiate to get the integrand and the derivative of a constant is zero and so we do need to add
that onto the answer.

10. Evaluate J-(t2 —1)(4+3t)dt .
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Hint : Remember that there is no “Product Rule” for integrals and so we’ll need to eliminate the
product before integrating.

Step 1

Since there is no “Product Rule” for integrals we’ll need to multiply the terms out prior to
integration.

J(£?-1)(4+3t)dt = [3t° +4t* -3t — 4t

Step 2
At this point there really isn’t too much to do other than to evaluate the integral.

[(t?-1)(4+3t)dt = [3t°+ 41> —3t—4dt = |3t* + 46 -3t° —dt+c

Don’t forget to add on the “+c” since we know that we are asking what function did we
differentiate to get the integrand and the derivative of a constant is zero and so we do need to add
that onto the answer.

11. Evaluate J\/E[zz —%j dz.
z

Hint : Remember that there is no “Product Rule” for integrals and so we’ll need to eliminate the
product before integrating.

Step 1
Since there is no “Product Rule” for integrals we’ll need to multiply the terms out prior to

integration.
5 5 1
Jﬁ(zz—ijdz:Jzz - 1; dz=fz2 BEPRR
4z 422 4

Don’t forget to convert the root to a fractional exponent and move the z’s out of the denominator.

Step 2
At this point there really isn’t too much to do other than to evaluate the integral.

1 3 14 [23 13
2| 22—-—|dz=|z"-=z "dz=|=z2"-=7" +c¢C
j\f( 4Zj f 4 7 2
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Don’t forget to add on the “+c” since we know that we are asking what function did we
differentiate to get the integrand and the derivative of a constant is zero and so we do need to add
that onto the answer.

8 5 3
2°—-62°+4z7° -2
12. Evaluate J dz.

24

Hint : Remember that there is no “Quotient Rule” for integrals and so we’ll need to eliminate the
guotient before integrating.

Step 1
Since there is no “Quotient Rule” for integrals we’ll need to break up the integrand and simplify a
little prior to integration.

8 .5 3 8 5 3
Jz 62° +4z Zdz:JZ__6i+4i—£4dz=Jz4—62+i—22_4dz

z* AR AR AR z

Step 2
At this point there really isn’t too much to do other than to evaluate the integral.

8 55 3 _
Jz 62> +4z 2d2:j24—62+£—22_4d22 %25_322+4|n|z|+§z—3+c

z* z

Don’t forget to add on the “+c” since we know that we are asking what function did we
differentiate to get the integrand and the derivative of a constant is zero and so we do need to add
that onto the answer.

4 3
X" —3/X
13. Evaluate —\/_dx.
6v/x
Hint : Remember that there is no “Quotient Rule” for integrals and so we’ll need to eliminate the
guotient before integrating.
Step 1

Since there is no “Quotient Rule” for integrals we’ll need to break up the integrand and simplify a
little prior to integration.
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1

_1[ 3

JX ——deX:Jlxz_lx_%dX
6/ X 6xI  6xE 6 6

Don’t forget to convert the roots to fractional exponents!

Step 2
At this point there really isn’t too much to do other than to evaluate the integral.

—dx_Jlx2 —ix 5 dx ix%—lx%+c
6 6 27 5

Don’t forget to add on the “+c” since we know that we are asking what function did we
differentiate to get the integrand and the derivative of a constant is zero and so we do need to add
that onto the answer.

14. Evaluate jsin(x)+10csc2 (x)dx.

Solution
There really isn’t too much to do other than to evaluate the integral.

_[sm x)+10csc? (x)dx = |—cos(x)—-10cot(x)+c

Don’t forget to add on the “+c” since we know that we are asking what function did we
differentiate to get the integrand and the derivative of a constant is zero and so we do need to add
that onto the answer.

15. Evaluate J'Z cos(w)—sec(w)tan(w)dw.

Solution
There really isn’t too much to do other than to evaluate the integral.

IZCos(w)—sec(w) tan (w)dw =|2sin(w)—sec(w)+c

Don’t forget to add on the “+c” since we know that we are asking what function did we
differentiate to get the integrand and the derivative of a constant is zero and so we do need to add
that onto the answer.
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16. Evaluate _[12+csc(9)[sin (0)+csc(6)]do.

Hint : From previous problems in this set we should know how to deal with the product in the
integrand.

Step 1
Before doing the integral we need to multiply out the product and don’t forget the definition of
cosecant in terms of sine.

IlZ+csc(9)[sin (0)+csc(0)]do = J'12+ csc(8)sin(0)+csc?(0)do
='[13+cscz(6?)d6?

Recall that,

csc(8) =

sin(0)
and so,
csc()sin(6)=1

Doing this allows us to greatly simplify the integrand and, in fact, allows us to actually do the
integral. Without this simplification we would not have been able to integrate the second term
with the knowledge that we currently have.

Step 2
At this point there really isn’t too much to do other than to evaluate the integral.

[12+csc(0)[ sin(0)+csc(0) |d6 = [13+csc? () do = (130 —cot (0) +c

Don’t forget that with trig functions some terms can be greatly simplified just by recalling the
definition of the trig functions and/or their relationship with the other trig functions.

17. Evaluate J4eZ +15 —6idz .
z

Solution
There really isn’t too much to do other than to evaluate the integral.
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J4eZ +15—idz :f4eZ +15—£1dz =|4e? +152—1In|z|+c
6z 61z 6

Be careful with the “6” in the denominator of the third term. The “best” way of dealing with it in
this case is to split up the third term as we’ve done above and then integrate.

Note that the “best” way to do a problem is always relative for many Calculus problems. There
are other ways of dealing with this term (later section material) and so what one person finds the
best another may not. For us, this seems to be an easy way to deal with the 6 and not overly
complicate the integration process.

e'—4

e—t

dt.

18. Evaluate Jt3 -

Hint : From previous problems in this set we should know how to deal with the quotient in the
integrand.

Step 1
Before doing the integral we need to break up the quotient and do some simplification.

et et

-t -t
e -4 e 4
Jﬁ— dt:JtS—T+Tdt:_|.t3—1+4e‘ dt
e
Make sure that you correctly distribute the minus sign when breaking up the second term and
don’t forget to move the exponential in the denominator of the third term (after splitting up the
integrand) to the numerator and changing the sign on the t to a “+” in the process.

Step 2
At this point there really isn’t too much to do other than to evaluate the integral.

_t_
fﬁ—e - 4dt=jt3—1+4et dt = %t4—t+4et+c
e

2

19. Evaluate %——dw .
wow

Solution
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There really isn’t too much to do other than to evaluate the integral.

%_Edwzjew‘s'—gdwz —3w’ -2In|w|+c
wow w

1 12
>+ dx.
1+X \/1_)(2

20. Evaluate J

Solution
There really isn’t too much to do other than to evaluate the integral.

1 12 -
dx =|tan™* (x)+12sin~*
J1+X2+\/1—x2 x =[tan™" (x)+12sin”" (x)+c

Note that because of the similarity of the derivative of inverse sine and inverse cosine an alternate
answer is,

1 12
dx =|tan*(x)-12cos™
J1+X2+\/1_x2 x =|tan~(x) cos™(x)+c

21. Evaluate j6cos(z)+ -
1-z

Solution
There really isn’t too much to do other than to evaluate the integral.

_[6cos(z)+ dz =|6sin(z)+4sin™(z)+c

Note that because of the similarity of the derivative of inverse sine and inverse cosine an alternate
answer is,

j6cos(z)+ dz =|6sin(z)-4cos™(z)+c
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22. Determine f () giventhat f'(x)=12x*—-4x and f(-3)=17.

Hint : We know that integration is simply asking what function we differentiated to get the
integrand and so we should be able to use this idea to arrive at a general formula for the function.

Step 1
Recall from the notes in this section that we saw,

f(x)=J. f'(x) dx

and so to arrive at a general formula for f (x) all we need to do is integrate the derivative that

we’ve been given in the problem statement.
f(x) :.f12x2 —4x dx =4x> - 2x* +¢
Don’t forget the “+c”!

Hint : To determine the value of the constant of integration, ¢, we have the value of the function
at x=-3.

Step 2
Because we have the condition that f (—3) =17 we can just plug X =—3 into our answer from

the previous step, set the result equal to 17 and solve the resulting equation for c.
Doing this gives,
17 = f(—3):—126+c = c=143

The function is then,

f (x)=4x°-2x*+143

23. Determine g(z) given that g’(z):BZerL—eZ and g(1)=15-e.

2z

Hint : We know that integration is simply asking what function we differentiated to get the
integrand and so we should be able to use this idea to arrive at a general formula for the function.

© 2007 Paul Dawkins 12 http://tutorial.math.lamar.edu/terms.aspx



Calculus |

Step 1
Recall from the notes in this section that we saw,

g(z):jg'(z) dz

and so to arrive at a general formula for ¢ (Z) all we need to do is integrate the derivative that

we’ve been given in the problem statement.
9(z) :J'323 +1z77-e*dz=37"+7z7 -’ +¢
Don’t forget the “+c”!

Hint : To determine the value of the constant of integration, ¢, we have the value of the function
at z=1.

Step 2
Because we have the condition that g (1) =15-e we can just plug z =1 into our answer from

the previous step, set the result equal to 15 — e and solve the resulting equation for c.
Doing this gives,
15-e=g(l)=%-e+c = c=2

The function is then,

24. Determine h(t) given that h"(t) =24t —48t+2, h(1)=-9 and h(-2)=-4.

Hint : We know how to find h(t) from h'(t) but we don’t have that. We should however be

able to determine the general formula for h'(t) from h”(t) which we are given.

Step 1
Because we know that the 2" derivative is just the derivative of the 1% derivative we know that,

h'(t)=[h"(t) dt
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and so to arrive at a general formula for h’(t) all we need to do is integrate the 2" derivative that

we’ve been given in the problem statement.
h'(t) = [24t° - 48t +2 dt =8t° — 24t* + 2t +-¢
Don’t forget the “+c”!

Hint : From the previous two problems you should be able to determine a general formula for
h(t). Just don’t forget that ¢ is just a constant!

Step 2
Now, just as we did in the previous two problems, all that we need to do is integrate the 1%

derivative (which we found in the first step) to determine a general formula for h (t)

h(t)=j8t3—24t2+2t+c dt =2t —8t® +t2 +ct +d

Don’t forget that c is just a constant and so it will integrate just like we were integrating 2 or 4 or
any other number. Also, the constant of integration from this step is liable to be different that the
constant of integration from the first step and so we’ll need to make sure to call it something
different, d in this case.

Hint : To determine the value of the constants of integration, ¢ and d, we have the value of the
function at two values that should help with that.

Step 3
Now, we know the value of the function at two values of z. So let’s plug both of these into the

general formula for h(t) that we found in the previous step to get,

—9=h(1)=-5+c+d
—4 = h(—2) =100-2c+d
Solving this system of equations (you do remember your Algebra class right?) for ¢ and d gives,
c=12 d=-1

The function is then,

h(t)=2t"-8t> +t* + 12t -2
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