
Math 316 REVIEW Name:

The following list of problems cover basic material from Pre-Calculus, Trigonometry, Calculus I and II
of which you are expected to have a working knowledge. Please do them all and review material that you
feel that you are weak on. If you had to struggle with many of these questions, I would suggest retaking
a lower level class in order to fill in the gaps.

1.) Di↵erentiate the following functions:

g(x) = xe�kx2
, k is a constant

g(x) =

Z x

0

tan�1 (es)ds

g(y) =
p

y3 + 1. Express your answer using radical notation.

g(t) = (t� ⇡) sin(2⇡(t� 10))

solutions

fracddxlefteurighteudu

gleftxrightekx2xleft2kxekx2rightekx2left12kx2right

gleftxrighttan1leftexrightint_0xfracpartialpartialxlefttan1leftesrightrightds
z tan1leftexright

gleftyrightfrac12lefty31rightnicefrac12cdotleft3y2rightfrac3y22sqrty31

glefttrightsinleft2pileftt10rightrightlefttpiright2picosleft2pileftt10rightright



2.) Evaluate the following limits:

lim
x!1

e2x � 3e3x

�4e2x + e3x

lim
x!�1

e2x � 3e3x

�4e2x + e3x

lim
x!0+

x ln x

lim
x!0

x

e�x

lim
x!⇡

2
+
tan x

lim
x!1

cos x

x

indeterminantform fracinftyinfty multiplyby frace3xe3x

lim_xrightarrowinftyfracex34ex1frac034left0right13
indeterminant form frac00 multiplyby frace2xe2x

lim_xrightarrowinftyfrac1ex4exfrac1040frac14
indeterminantform 0cdotleftinftyright I

lim_xrightarrow0xlnxlim_xrightarrow0fraclnxnicefrac1xlim_xrightarrow0fracfrac1xnicefrac1x2lim_xrightarrow0x0
topital

frac010

nicefrac3pi2pi2pi2Graphof

tanleftxrightinfty

x
beginmatrix11endmatrix

beginmatrix11endmatrix

leftarrow

Note 1leqcosxleq1 so frac1xleqfraccosxxleqfrac1x
bythesqueezetheorem lim_xrightarrowinftyfrac1xlim_xrightarrowinftyfrac1x0 so lim_xrightarrowinftyfraccosxx0



3.) Evaluate the following integrals.Z
x+ 2

(x� 1)(x+ 3)
dx

Z
tan�1 xdx

Z
sin2 2sds

Z
x
p
3x2 + 1dx

PFD fracx2leftx1rightleftx3rightfracAx1fracBx3
RightarrowAleftx3rightBleftx1rightx2

frac34intfrac1x1dxfrac14intfrac1x3dxfrac34lnleftx1rightfrac14lnleftx3rightC RightarrowleftABrightxleft3ABrightx2RightarrowAB13AB2Rightarrow3A1A2B1A 4A3RightarrowAnicefrac34
RightarrowBnicefrac14

xtan1xintfracxx21dxux21du2xdxdvdx

utan1xdufrac1x21 vx
xtan1xfrac12intfracduu
xtan1xfrac12lnleftx21rightC

intfrac1cos4s2dsfracs2frac12intcos4sds u4s du4ds

sin2xfrac1cos2x2cos2xfrac1cos2x2
fracs2frac18sin4scfracx33frac16intunicefrac12dufrac218left3x21right32c

u3x21du6xdx



4.) Algebra Problems and Trigonometry
Solve for x: e2x + 5ex � 5 = 1

Solve for x: lnx+ ln(x+ 1) = ln 6

Express y = 2x2 + 6x+ 1 in the form y = a(x� h)2 + k

Write
p

(
p
x)3 in exponential form.

Solve the system of equations:
2x+ 3y = 1
�x� 3

2y = 2

Find the value of tan (sin�1 y)

Use correct mathematical notation to describe what it means to say that a function f(x) is di↵erentiable
at x = a.

Provide an example of a function that is not di↵erentiable at x = 1.

ueX

u25u60leftu6rightleftu1right0 u6u1Rightarrowex1
Rightarrowx0

excannotbeneg

Rightarrowlnleftx2xrightln6x2x6 x2x60leftx3rightleftx2right0 Rightarrowx3x2
can'ttake in left2right

y2leftx23xright12leftx23xfrac94right1frac922leftxfrac32right272
sqrtx32x34

Rightarrow3y43y1Rightarrow41frac32y2x
Nosolution

tanleftxrightxsin1y1 Rightarrowtanleftsin1yrightfracysqrty2y
infty r sinxfracy1

sqrt1y2lim_hrightarrow0fracfleftahrightfleftarighthlim_xrightarrowafracfleftxrightfleftarightxafleftxrightleftx1rightexistsexistsor
fleftxright

x
1



Provide a rough graph the equation g(t) = 4 sin (⇡4 � 2t). Neatness counts!

Provide a rough graph the equation g(t) =
3x2 + 2

x+ 1
. Neatness counts!

Provide a rough graph the equation g(t) = log10 (100� x). Neatness counts!
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Provide a rough graph of the parametric equations x(t) = 2 sin t and y(t) = 2 cos t. Neatness counts!

Provide a rough graph of the parametric equations x(t) = 3t+ 1 and y(t) = �t+ 2. Neatness counts!
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5.) Evaluate the following improper integrals.

Z 1

0

e�xdx

Z 1

0

1p
x
dx

Z 1

1

1p
x
dx

lim_brightarrowinftyint_0bexdxlim_brightarrowinftyex0blim_brightarrowinftyleftebleft1rightright1

lim_arightarrow0int_a1xnicefrac12dxlim_arightarrow02xnicefrac12a1
lim_arightarrow0left22sqrtaright2

lim_brightarrowinftyint_1bxnicefrac12dxlim_brightarrowinfty2xnicefrac121b
lim_brightarrowinftyleft2sqrtb2right

DNE diverges


