Reference Formulas: You may not need all of these.
5 1 " 1
cos“x = 5(1 + c0s2x) sin®x = E(l — €0S2x)

sin®x + cos’x =1 tan’x = sec?x — 1
a’ cos?0 = a® — a®sin%6

a’ tan?8 = a’sec?6 — a? a® sec?0 = a*tan?0 + a?

Directions: Answer all guestions in the space provided. You may use the blank backs of pages for scrap. No other paper is
permitted. Show ALL relevant work. Calculators are not to be used. Circle your final answers. Show all work in the space
provided. Be sure that you don’t have answers to any question in more than one place. Answers without the requ:red work
will receive little or no credit. Simplify your answers. Each numbered question is S A ey
worth 10 points. Note that the total number of points is 150.

1. For the function f(x) = x? — 1 do the following:

a) Sketch the graph for x=-1to x = 3 on the axes at the right. Pick
appropriate scales.

b) Approximate f f(x)dx using a Riemann Sum using 4 sub-intervals and the LEFT endpoint of each sub-

interval for as the sample points. Show the approximating rectangles on yotir graph. Use actual y values
to compute the heights of the approximating rectangles. §_>_‘_9- g
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3. The graph of f(x) is given at the right. Each square is 1 unit by 1 unit. If
gx) = f;f(t)dt find the following: ‘
Q

wee = (Gt =10

B

D ' g £y o M v
b)g(5) = L (\ SEdEE .

3 X -
- ) 0
dg® = 3 ferilag -
o
d) g'(3) Hint: Fundamental Theorem
b o
IED ={Ey= 3
e) For what value of x does g have a maximum value? et L-’{
4. Evaluate the integral [ 2cos*x sinx dx. — U < ]
B e e I
+ W LO% ] o S O
e ) 5 = bl
du=-Sink : =
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5. Evaluate the integral

f x sin(x2) dx .=

. 8
) [t ¢ ~ =l rge T -t |
ég s TR lesk | e s Ty Loeos

6. Write an integral that can be used to find the length of y = v2x + 3 onthe i'nterval {1, 4] but do NOT
evaluate it. )

s S - A
L %é; (%43 2,2 = 0o e T e
1 -

7. Find the average value of the function f(x) = e® over the interval [0, In 3].

Az 1
! A | \ e B \ W3 b\ . -
A e e i{ = ( S - |nf>3“J
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MAT 126 Final Exam : Page 4 of 9



8. Use the provided grids to do the following: e

a) Sketch the graph of
Yy = CoSX + 2 S

from x = 0 to 27 here

Y iz it p s e Tt

b) Use your answer to part a) above to sketch the graph of the polar equation r = cos 8 + 2 on the polar

grid below. An extra grid is provided in case you need it. Use a scale in which each 2 rings = 1 unit.
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Here's a computer-generated version of the graph
¢) Set up an integral that can be used to find the area inside the graph in your answer to question 8 b)

above but do NOT evaluate it.
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9. Let R be the region between y = x? and y = 2x. Be sure to show all work

a) Find the points of intersection of the two graphs.
Ay ’Zv . Ty
< {(‘9 R

_ o)

R R A }2' g
o\, L)

w(r-aEl

Q( 0 2z

b) Sketch the region R on the axes provxded Pick appropriate scaies for

xandy.

) Use cylindrical shells to find the volume of the solid generated when the region R is revolved about the

W < A m\ X e N woE RN n.{ﬁ . A

L 2.

X-axis.

. 2x+3
10. Evaluate the integral: § ————
X?+3x—4
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11. Find the area bounded by y = x? — 2xand y = x + 4.

xz
12.Find = [* V=t dt.
dx J2

MAT 126 Final Exam

\ \.?(’Z_ e l‘}(

(&( e ,'ll:}:;_‘:(*‘l! (WO
0.4 “
o |
Vi
kf
.. . - = |
=204 s | N Y RN dx
i
i
J

Page 7 of 9



13. Use dISkS or washers to find the volume when the reglon in the first guadrant bounded by y = xand

y = x3, is revolved about the x-axis.

i [
gk dx =
‘ o}

3
. . i 1 N z .
14, Evaluate the lmOp:)per integral: fz = dx. State whether it converges or diverges.
L | 2_
/ . = " h k
Aiw B (-%) Zdzx < i (3 ) \
Ons=) o> A
3 7 L 2
~ Ain 2 (3 } Cnn
> °~7 E
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dx
15. Evaluate the integral: | ——=—==using the (See p: 2 for relevant formulas.) Leave vour final answer in
g szw g ( P ) Y

terms of x. XC i)
dy =3coc@d o
_ 2cosod & - Bt oda
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