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—|C|=0 O0dx=C
—-Lc] [

k] -k Jkdx=ke+C
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di[/\'f(\’)] = kf’(.\')a constant can be “factored out” f/\'f(\’) dx = /\'f f(x)dx+C - factor out constant
X

ol

o flx)= g(.r)] = fl(x)=g(x) f[f(r) + g(.r)] dx = ff(x) dx + fg(x) dx+C
the derivative of a sum is the sum of derivatives integral of a sum is the sum of the integrals
n+l
—[.r"] = nx"" - the power rule f.\‘"d.\’ - 4C -the power rule reversed
dx n+ &
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Differentiation formula Integration formula
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[sm \'] =COSX fcos.\' dx=smx+ C
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x
[ an. \] =sec x fsec' xdx=tanx+C
[csc \] = —cscxcotx fcsc xcotxdx=—-cscx+C
[sec ] =secxtanx f secxtanx dx =secx+ C
[cot \] —_cscix fcsc‘ dx=—-cotx+C
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wdg For each problem, approximate the acea nnder the given function nsing the specified number of rectangles/

trapezoids. You are to do all 4 methods to approximate the areas.

# | Fuaction Interval | Number | F2£ Right Midpoint Trapezoids

U] flx)=x*-3x+4 [[14] 6
2 | flx)=+x e |8
31 f(x)=2 o1 |5
4 | f(x)=sinx [0.n] 8

Answers ace below:
# | Left Rectangles Right Rectangles Midposnt Rectangles | Trapezouds
1 19.125 12.125 10.438 10.625
2 [7.650 8.168 7.914 7.909
3 [1.345 1.545 1.442 1.445
4 |1.974 1.974 2.013 1.974

Wn&( Roger decides to mn 2 marathon Roger’s fonend Jeff ndes behind him on a bicycle

and clocks his pace every 15

minutes. Roger starts out strong, but after an honr and a half he is so exhansted that he has to stop. The data
Jeff collected is summaszed below. Assnming that Roger’s speed is always decreasing, estimate the distance
that Roger ran in a) the first half hour and b) the entire race. (Trapezoids)

Time spent maning (min)

0 15

30

45

60

90

Speed (mph)

12 11

10

10

e
w

8

0

Wag Coal gas is produced at a gasworks. Pollntants in the air are removed by scrubbers, which become less and less
efficient as time goes on. Measucements are made at the stact of each month (although some months weze

neplected) showing the rate at which pollutants in the gas are as follows. Use trapezoids to estimate the total
number of tons of coal removed over 9 months.

Time (months)

0 1

(tons /month)

Rate pollntants are escaping 5 7

(=]

(Y
[y
o

&
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7%4"#.&%"&#52&A$* 75&*": &, $2*#2865*#&4 . SGBYE) 6 ) BB&D & 1 4$2 #AW " ECBES2&,*"&
#52"& #*SHEIHE" KA " AHA*+ &, %" 4HAY " &*" . & @Yo ++%068#52&.+%T72&T742,2. &H#N&*TT$
-$;2C&&EN%S&"%6>&62P++&B- #&@%,-.&%"&, $2*#4" A&#52&.+%T728&@42+:C&& D%
- 2&8#528:4@ @2$2"#4*+8&27?-*#4%"&A4;2"8&9:2$4 HEA VB ASD 8 B2 & EOH 2 &H52& .+ 72!
"1 2$&% @EB & ;¥ +-2.C&&'HE&2* 5&% @ &#5%.2& 7%4"#.&%"&#52&A$*75&8%-&64++&
2A12"H&BAHSEHAS H#E&.+%T72&;*+-2CE&&0%>& @Y% $&A" #*"' 2>&A@ & H&IV>&V=&8%-&

! !E>&*#&#52&7%4"#&9V>&V:&%I'1&&B$&7-E&8%&@%-+:&:$*6&*&.1*++&_2A12"#&64#
.+%72&.%:@&*":&.%&%"&-"#4+&8%-&@4++&#52&.+%72&@42+:C&&D54.&,*"&L2&*&

*&-.-*++8&8%-&*$2&"Yo#&*.32: &#Y%0&, Y017+ 2#2&#54.&7$%,2..&@%$&1%$2&#5*" &V
2E*1@&

&

DI?IM@'<,-.I''65%=)!#,)521?

9*& ﬂal'. Fill in the chart forﬁ L& ﬂ=l Fill in the chart forir
dv ar dr x ar
vy I[-3 [2 J1 Jo J1 T2 T3 xv][-3 [2 [1 Jo J1 J2 T3
3 3 3 3 3 3 3 3 3 33 1-5 |-1 0 1 5 333
2 2 2 2 2 2 2 2 2 -331-5 |-1 o 1 .5 333
1 1 1 1 1 1 1 1 1 =33 1-5 |-1 ve 1 5 333
0 0 0 0 0 0 0 0 0 -331-5 |-1 o 1 .5 333
-1 -1 -1 -1 -1 -1 -1 -1 -1 -33 |-5 |-1 o 1 .5 333
-2 -2 -2 -2 -2 -2 -2 -2 -2 =33 1-5 |-1 0 1 5 333
-3 -3 -3 -3 -3 -3 -3 -3 -3 -331-5 |-1 o 1 .5 333
&
A Y A A A ~ >~ N\ s s
s s s s ~~ N\ | / - -
;s o ~ >~ N N\ |l / 7 -
- = = — g — = ~ >~ g \ DJ , . _
~ N N e NN S ~ N0\ e A
CON N N NN NN ~ >~ N N\ 7/ 7 -
VN N N NN NN ~ >~ N \ | / 7 -
A VA A U | N N N ~ ~ N~ N\ I / - -
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&
W& D _ X e he chac for 2. W& ﬁ:.x_y Fill i the chact for 2.
de y dx dx dx
=3 [2 [1 o [1 [2 [3 w3 [2 [1 o |1 [2 |3
3 3
2 2
1 1
0 0
1 -1
-2 -2
-3 -3
16 & 4 b3 N
! !
[ .. .|
! .|
: ! L
&
ipGs L _sinx Filin the chart for 2. V& Z_x(1+y)2-y)  Fillin the chart for 2.
dx dx dx dx
xy) |3 |-2 (1 |0 1 2 3 =yv)(3 |-22 (-1 |0 1 2 3
3 3
2 2
1 1
0 0
1 -1
-2 -2
-3 -3
: [ L,
P !
- - * ! * - .I .
! .|
L. |
&
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