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Math 151
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Todd Schrader

Problem Statements ‘ a

1. Suppose the area under the curve of a function is estimated using a Riemann Sum with n
equal-width rectangles. L’a ) \,]
(a) Determine a general formula for the sample points, ], using right endpoints.
*
Ax= b-a X =a+ Ay
*® —_ I
N n @ @
* 5 o A
Xz =a+ 2Ax —+ . Y t
* . —De . .
X = a+i-Ax * a b
XI'=aq+ 2Ax

(b) Determine a general formula for the sample points, &}, using left endpoints.

*

Ax‘— l%‘-' X =q
— XE= a4 Ax 0 @ @ (4
x_ 3 P
X= a +ax XF=a+240x de
th‘ qQ+ D%

(¢) Determine a general formula for the sample points, x!, using midpoints.
*
X, = q+ 0.5 Ax

*_ (i-0) A
.,q+L°> 3
K %=a+ ).§ Ax

0) @ G)

Xa=a+ 2.5 Ax 7&4 Ax
1
LA,

qu: q+ SYAX

(d) Which of these formulas seems to be the most simple to work with?

RKJH 5,.4f.;n+s
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7

T X
2. Use this information to answer part (b) of the following.

n n -

-7
¢ nfn+l) n b n(n+1}(2n+ 1) 7
l=n 5= - = - .
2 2 2 ;4 6 S iz | +2+3+ 4 +S 4067

i=1 i=1

G

interval from r = 1 to z = 4.
b- Y-l
M= 222 _ = = E.

n n n
Az b)) =2,
n

= 29
= 7 04) _ 26 2.4 = 29
2 z -

Il

A= m 2 5[] 5 Z0 e

(b} Use the above information to evaluate the limit.

n n
Jim 2. 2 {';". - Jimm ,3_ E_ L = lim iﬁﬂ_('l') £ < b —
A‘"ﬁﬂﬂ%"'nwn'ngb Mot 7 7 ?—‘*Fla
(=]

= I;M M =
Nn>m|m Zn‘l—

Eqe -7

(e) Write the limit as an equivalent definite integral.

N

r
«

= )*’l*'*J*,+I+/
-—

«?ms -2+42x [ exe Y

J7= X: C2r20) &
@b

(d) Evaluate the integral using geometry. é

foy= -z+20) =0 0.9 "/2.
Y= —2+206)= ¢

A-1q
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3. Use this information to answer part (b) of the following.

2
n no ; n L
Z _ zl—_u[vr—l] Z _n(n+1)(2n+ 1)
e *- 2 ¢=J’_ 6

i=1 i=1

{a) Set up a limit to evaluate the exact area under the curve of f{r) = r* on the interval

0.4].
b-a _ 4o ¢ *_ ; - (¢ Y
Ax: = = noc oo XL—4+LAx: 04'(_(7):7

(b) Usethe above mformation to evaluate the limit.

L R T A R (T %
A: i =2 U 2 L | n v )oaen)

Ry S N nave 6

bt
Epel = T T

(e) Write the limit as an equivalent definite integral.

A= \Y" Xt dx J

o

(d) Can you evaluate the integral nsing geometry”?

No t Eas”\/
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CAEN

1. Evaluate the following integrals geometrically.

(a) [l 3z dr ‘p ) = 1(-2) = _‘,

J-2

Cw=3)=n ~ 24

-u

fzsx des — o+ 24 =@ AT

(-2,-)

®) /“ V16—22de = -/T(L/)L =
- ealekid

Y= Tl —x M

5”' = Jb —x*

)(L-i— j"' = /(,

S (- )

(¢) /‘ 5—V4—a2dr =
Jo

o= S-Tar =<
,C(O)-‘- sS-J4-0 = 2

: : ]

0
= {[0-‘1‘)’@
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4 ] ]
5. Suppose [ flz) de =5, / glx) de = 3 and /{ hix) de = —7. Evaluate the following.
J- -1 J-1

% -1
(a) [ Af(x) de + [ (glx) — h{x)) dx
Jo1 Ja

0
3 3 '
= L/I ‘?(*) dx ——\Y (j(x) —A(*Dd)‘
- -
= L{ (f) ——B: 3(x) dx — Jii A(X) c‘x]
=9 -[e - (_7)]
- 20— ] =
. 1
A ~»w = O
b jol flz) d.q-+f_l‘f[.r] da — f}'(.a-) d.r-—ff[.r.-} d.-r+f;s da 3
4 — . 5 W%
Sr {3(&) dx + \r ?(,‘) dy 4"'F S;(x) dx :,M,S
- -4 2

S-2=3

°
\[i‘ '?(x) dx p(x)clx +§§3 dx
_’ T

w\/—\_—\_\

Jﬁ‘m dx —Jﬂ Py dy +f¢m dn J \L
= -4 ° S 4+ 9 =
J)eg(x)c(x E
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. Evaluate the integrals, if possible.

(a) /\. @ da [3 X —l—C}
[ (4)* + ‘l [ OX +Q]
3

(b) -/]‘(;\/}([.r - \(‘? XI/LJX - % XS/L}?

\)

i\

|

3/ 2 S
%(‘?) - ‘3(')

= = Z (20 - 2@y = 5—31
/ B x L xzo
X = -X % x<o /7’XL/ = 7-x- 4  9-x*zo0
‘(7—"1) £ 7-x* <>
_(‘i—x"} (©) ./7:5 9 -l"’i o 7‘)(1' =0 X = is

Y o \Sw [y
S )( —‘r s +\f ~(0)

. [‘7x—§><’]‘ r [7,<+3x]—
/ [7(3)-’(27)] [7(—3)——(2'7)] [7(;)4— (17.3—)] (7(3)+ (7_73
lﬁ - (—27+‘ﬂ + (—‘-/Y+ '3? - (274.332
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i
(d) / (x" + e +37) dr
Jo

¢S]

/3
(&) [ sec(r) tan(x) dr

J0

/3
= Sec (x) l

wst(x) =0

Ces(x)y =0O

X:

S

1‘,5 M"' ;n D’MQ:"I oﬂ —Q(x),
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7. Find the derivative of the following functions.

o 2 X
- [w(F)e = FO[ = Fo- Feo
f®

/(x) [ Fey - F (o)] (x) -5

j/(x)= Sn (:”%.) \Yx

°' w x*
(b) h{w) = / e dr = — J‘ e AX

ho = _ (Fe - F®)
hn= — (9 W) — O>

[ W)= - e

fox ¥ 1 i °
(c) Fly) = A/l ) dt = \r l+t5 + j ,_ Je

- [+
/ i
F (5) = 3
Ity
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8. Find the derivative of the following functions.

@3 x*
e A
f®

3’(x)= i[f:(ﬁ') - F(g)] = p(xz\_zx _ g =

3r
(b) F(r)= / arctan(t) di

[Fers axin(:3 =t

cos(x)
(c) glx) = / In(1 + 50) do
Jsinfx)

j/(x)—- Jn <} + S cos x} . (— $inx) — I (/+§slw )« (cos x)
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