WS 6.2: Areas between Curves

Calculus Maximus

Name /K E ;ﬂ Date Period

Worksheet 6.2—Areas between Curves
Show all work on a separate sheet of paper. No calculator unless stated.

Multiple Choice

/1. Let R be the region in the bounded by the x-axis, the graph of x = y2 + 2, and the

line x =4 . Which of the following integrals gives the area of R? Y=Fx-=
V2 V2
(A) j2[4—(y2 +2)}dy (B) f[(yz +2)-4de ©) jf[ -(» +2)de
0 0 2
2
jz [(y2 +2)—4}dy (E) }[ (v* +2) de
2 2
R- L

2
]AVFM = JD <L/—[3Z+Z>>Jj

ndecsect

= y=+Z
y=z

y=xiz

—_—

t 2. Which of the following gives the area of the region between the graphs of y = x> and y=-X

from x=0to x =3.
(A)2 (B) (C) (D) 13 (E) -

Area= § (x—(XMX
A))[ <SD ()(-}—X)})/

I

3
\ :%X+%;L
-0 ~
! (9+%)—%%>
)<-_’,% _Zi
2
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Calculus Maximus

B 3. (Calculator permitted) Let R be the shaded region enclosed

2
X

by the graphs of y =e”

, ¥ = —sin(3x) , and the y-axis as

shown at right. Which of the following gives the

approximate area of the region R?
(A) 1.139 (B) 1.445 (C) 1.869

(D)2.114  (E)2.340

WS 6.2: Areas between Curves

2._
BV
= l > x
— c,éihl”‘)"f _{%-l—ér/seﬂL
3 X =-s5in3)
-2+ yl= 3z
)(:/.)39=A

1

Areazgj(g*, (_sm%))pbz

“JH(y1-92)de
= 1,445

A 4. Let fand g be the functions given by f (x) =¢" and g (x) = ! . Which of the following gives
X

the area of the region enclosed by the graphs of fand g between x =1 and x =27

(A) & —e-In2  (B)In2-¢* +e
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Area= g,l(g ¥ -9 (’O)A)(
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Calculus Maximus WS 6.2: Areas between Curves

! > 5. (Calculator permitted) Let R be the region enclosed by the graph of y =1+1n

29

(cos4 x) , the x-axis,

. 2 2 . o .
and the lines x = -3 and x = 3 The closest integer approximation of the area of R is

(A)0 (B)1 ©)2 (D)3 (E) 4
7
hrea= ?2//5 / I+ I {wsh’x»af&/ | ﬂ'
)
=0.919 |

,f:] /q’/’é 2/5

5

B 6. Which of the following limits is equal to Ismxdx" =1 2 H )(k) AN
2 h->@ k=1
n
(A) lim z sin[Z + %j [l) (B) lim Z sin(Z + %j (EJ
n—o01 7 n)\n n—01 7 n)\n

2 k(3 . k(1
© tim Snf22 ]3] i {2400

k=1

5 ~"
o= £ S cinfor LY
\ES:»XJ)("{;?‘i,S "(Z*'m k)(m-)

B 7. Which of the following limits gives the area under the curve of f (x) =¢" from x=-1to x=7?

(A) lim Z( ] [ 1+8an ®) lim Z( ] [ 1+8an ay =52 b—a _ ::D

n—oo n—oo

q.

= B
0,

f 2 dy = A 2 5(’%)‘5)(

s Z( HE 3 (©) tim Z( e )

n—> o n—>x
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Calculus Maximus WS 6.2: Areas between Curves

Short Answer. Unless stated not to, you may use your calculator to evaluate, as long as you show your
work and integral set up.

8. Find the area of the shaded region. Be sure to show your equation for the height of your representative
rectangle h(x) or h(y) .

(a) (b)
YA
VA
=x+2 x=y?- 2 \ =
4 il Yy -
y=2 \ >
N Jx=e"
NG .=_]/"';’~
[ _ | X > (
YT X Tl |
+ - ) R-L

2 = ) N
Amﬁ&, (7 - 21y Am-g (€'~ -y
= 2.9 = 5,4,9%

9. Sketch the region enclosed by the given curves. Decide to slice it vertically or horizontally. Draw your
representative rectangle and label its height and width. Then find the area of the region, showing your

1 3 = o
integral set up. ” 1 1 X =%
)(=O}t
(a)y=sinx,y=ex,x=0,x=5 (b)y=—,y=—2,x=2 (c)y=x3—x,y=3x(210bes)_3¥
T iersek 3=

X

-f z X"Ztlx ;—)o .
[ 1 % Yq._ -
= %)= - o, x=
R
=0 -
‘n,/Z Y =0.193 or bj SjMMe-I—r_tj
AFQAZ QD (t - 5])] ){)AX Arﬂds 2_&\;—@3%)‘(*3'*»0{)(
= 2.80 o

Page 4 of 6



Calculus Maximus WS 6.2: Areas between Curves

9. (continued)
5 X=l-y =9 P g JT
(d) x=2y", x+y=1 (e)y=cosx,y=31n2x,x=0,x=5(210bes) (f)y=|x

 y=x’-2
5=1W Yy=-x+1

inrersest
iwhersect M= ez

Z ul by w2 intersect = x=2z
Zy=l-y 13 }x LoSK= SinLX k=2 by symmetry:
Iy 25"+3—l=° 1 oSK = 2SinxeosX x=4-z
(y -D(n+D=0 —_— Zsinttosy- o= 0 K-x-2% e
j-_-ll-& ——T‘:// loS)((Z{in)(.-I)=' b' . (i:izy);)é?
Lo Z o e S RS P
ATM= &z,z(("j)—(i\jl)))\lj X=D x=% x=7% . gq_s(:l’ﬂmiirj )Vl X=-2,X>2
=//25 _ 7, N Y .
Area= S%(asx-;mzx)dx w1 (sinx- 94y 2];((’0 (7D
S:f/ L =2 V( & +2) A%
= L( 173 = Y-X + .
5"’31\»%* 2-9y)¢ o
b K‘%(ﬂ X - Z['&;’%)?“'z;]}b
= 'I'Z =zl'—(z—%+w)—(n)]=l[_-’rﬂ= 139

10. Use your calculator to identify the region enclosed by the give graphs. Find and store the points of

intersection, label them on your paper, and use them in your integral set up. Then find the area of the
region enclosed by the two functions.

29\
5 = 2_
(a)X=y 9y=x_2=5+1 (b)y=ex9y=2_x-_37—
3=i& )( Ay. y_\ﬁi@
5"—.5"7_= o = "/.3/5: A
(9-2ly#D=* X=0.531=B
y=-1,4=2
Z & —-1L B
Arm':\r ((54,2}—(37'))0\5 Area’j\ (37,—50%(-
- . A
= = _9_
1.6=% = ].LISL

11. The widths (in meters) of a kidney-shaped swimming pool were measured at 2-meter intervals as
indicated in the picture. Use the Trapezoidal Rule to approximate the area of the pool.

LX=2-

5.6 5.0 4 8
6.8 |
72 4.8 Yo

6.2

hrea s 4(2)[o+ 24D r2la) rale Y 2o 0426941048+ 149+
= 80.Pm
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Calculus Maximus WS 6.2: Areas between Curves

12. Find the area of the region bounded by the parabola y = x°
and the x-axis. Y= N

" 6,
y:an x=-1y
#x=1 )= ) 5'“
m3m =2
y'C» Y 4= 14200 b)

, the tangent line to this parabolaat x =1,

-]+2x-2
j-z»l-l

3+l=2><
Mﬂf;
= = L

hrea= j ((5ty+y) — (q\\ dy
=0.0%%

13. Find the number b such that the line y = b divides the region bounded by the curves y = x* and y=4

into two regions with equal area. x | will wark Wi Hhe bt Seckion

il T 4 1 T 3='%
195 / 35/b / 3ﬁb

@ @,ﬁﬂi
| intersect l

} 1t } “_ b
tlt T z kq'::# - —r ‘llbz Kx—:-_ (5
x=xz v
e e [l Dane
= *dx jw«e_ Y b '
Z[S\ (4- Y})I (bx'%K—’)L - %
=2[Yx-5 (b‘b'/z’_\il,z)_(b)—_%
—2[2&2—)—(0)) s -8
=2 (i.f) _%gi/z= %
~Z *-83)
E2 | !: = =2z
SD) cach req 1on iS "ZZ’S%_)'__ _3h gﬁ._: ,+
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