Calculus Maximus WS 4.2: Def Int & Num Int

Name KE kfﬂ Date Period

Worksheet 4.2—Definite Integrals & Numeric Integration
Show all work. Calculator permitted on 1, 6, 11, and 15

Multiple Choice

E 1. (Calculator Permitted) If the midpoints of 4 equal-width rectangles is used to approximate the area

enclosed between the x-axis and the graph of y =4x— x?, the approximation is

£ = ,_%;q_i; (A)10  (B)10.5  (C)10.666 (D)10.75  (E) 11
X p—
7 bx:%g Ar@a%z{/{X/L}Ax . .
= ()),F(@—)I(I}F(%) + (1)—9(€> ¥ ('>'3:(’77>
.\i'%z;é;:i—)é:,% = |35 + 325> + 335 + |35
" )

5 5
SR [ £ (x)dx =18, then [(f(x)+4)dx=
2 2
(A)20  (B)22 (023 (D)25  (E)30

5
jz (S0 +4)dy

07t + S de

)8+ 4(5-2)
13+ % (3)
18 + 12

30

(A)0O  (B)4 (C)8 (D)16  (E)32
Let F10=4-K]
= +1

Avea is a Triangle.
A=L b h
b= % (-0
A= 2(9)
A=k
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Calculus Maximus WS 4.2: Def Int & Num Int

_D_ 4. If ]).f(x)dx:a+2b,then jz(f(x)+3)dx:

(A) a+2b+3 a(B)3b—3a (C)4a-b  (D)5h-2a  (E) 5h-3a

! lo( $69 4/3> 36

S f)dye +J 3y

aA+2b *3(’9 ﬁ)

,244/5&
L —2Za

B 5. The expression L( \/I + \/z + \/z +...+ \/E ] is a Riemann sum approximation for
20{ V20 V20 V20 20
1 X 1 1 1 X 1 1 1 20
A — B — = — —

(A) '([\/;dx (B) '([\/;dx (C) 20{\/;& (D) 2O£ﬁdx () 55 g Jxdx

— — '
M=7p FH=IX verts.
Prom © +o ]

or fo\ﬁ Ay
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WS 4.2: Def Int & Num Int

Short Answer
| 1  — I/ | ]
X 0 1 2 3 4 5 6
f(x) 9.3 9.0 83 6.5 2.3 -7.6 -10.5

calau\( oo Pe/w-,q/%

6. The table above gives the values of a function obtained from an experiment. Use them to estimate

<~ -

6
I f(x)dx using three equal subintervals using
0

AX= 22527

(a) right endpoints (REP)

f?f@A%% 2{83 +2.2—)0.5]
=0.2=F

>
(b) left endpoints (LEP)

f%&o@a o~ 2[93 +8.7% %2.@
— 29%=L

(c) midpoints (MDPT)

f:pacl@o“jéﬁf 2[9-0 + 6.5 Fb]
= 1522,

(d) the trapezoidal rule (TRAP)

LL@C(X) dy 2 “—’Z>(Z> E?,% +(2)(8.2) +2(23)- 0.5) = /eiLs
“20=7,

(e) If the function is said to be a decreasing function, can you say whether your estimates are less than
or greater than the exact value of the integral? Could any of these estimates approximate the area of
the enclosed region with the x-axis? Why or why not?

,§ { De,c/ccu€ r Dec/cc docon Y-None can r:e(a/ZSe/r‘)

AveA A //DX/N%%D")S
3 . bocause F(x)< 0 For

Ly > ], 5004x L3> 500dx

£o<]'300dx  p < 5C569dy

e X—valres €[0,C]
rea 15 PostTIN-ELD)
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7. Approximate the area of the region bounded by the graph of y =sinx and the x-axis from x=0 to

x =g using 3 equal subintervals using

= Toe T |
DAY= =

(a) left endpoints

VA

=~ o
o 3 = 1

Am,’i’, 1—(5”’)0 +sSinz 3 ¥ sin 3>
=L _i—
=3 (0 + —+ 2>
=5 B = \%/ =L
(b) right endpoints

Vi

o 3 EZ T
‘ . 2‘_1-'—_ /
Ar”"""’ﬁ[&n%ﬁksln 3'*5’”—’?1

’T"[}—r +o]

(d) trapezoidal rule

| QNI

1
D % 2_/_%‘/”—
. aLm )
Area = @(@[mb 42505 +26m > + 5’@
:%Co* Vo + S “'—01

G - = RT
2 > 7
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8. The graph of f'is shown below. Evaluate each integral by interpreting it in terms of areas.

g

—2

(a) .T.f(x)dx (b) j.f(x)dx (©) ].f(x)dx (d) ?f(x)dx
1 Y+ —2 r,-3-5
D )0 -8
2

- . 3x<3 .
9. Find J. f (x)dx if f (x) = 3" (Hint: Sketch the graph and interpret the areas)
X, X2
0 9
=3
5
TT{E/

[ I

2 =

b, S:S'f(x)o!x =9+8 =17
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N

38
3 +

° w0

10. Given that J-\/;dx = 3 using your knowledge of transformations, what is

4

WS 4.2: Def Int & Num Int

[ fi453 =2 ola
(a) |Vedt (b) |(vVx+3)dx (©) |Vx=5dx = = (d) [Vxdx
9 g 4 ; 5/9 tS(A,'[;)— rxﬁh’*’S 1
157
= —L@ At \Y:&' dx +SL}% dy ! ] .g ’ O
- 2% 28 %(9"7‘) s 92 (km«qﬂL gme ang“""“)
22 = ;
N 2% , )5 *&&@@=O
=
38+ 15
>
82
>

C,a\[c\/\(o‘\‘bf' Pe/rM,A/_),gA 9.6

11.If f (x) is represented by the table below, approximate I f (x)dx using left-endpoint, right-endpoint,

1
midpoint, and trapezoidal approximations. Label each one. Use as many subintervals as the data

allows.

)-S5 ). S 2 B 0-2 D-D
I | ——— —— 1 1 ] \ /
X 1 2.5 4 6 8 8.8 9.6 N0 A
£(x) 4 3 1 3 5 6 4
7
jf“‘;%()a e ) =0 N +1.5)E)+E) > )3) +(0.8)(5) +(0.5)(6)
-~ Z7F.5

1*4s0dx 98, = (1903 +490) +26) 1 25) 5 (0.9()+ (0.9

— 20

[T S0 =2+ ()T L)L)
) = 30~

[*a0e 1 T~ H[ 050519+ 219+ 232, 3for0) e
= 28.65
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b 2 5 -
12. Write as a single integral in the form J.f(x)dx I f( )dx+'|.f(x)dx— I f(x)dx

a

soode o] g +] F00d

S f)dx

13. If }f(x)dx:u and }f(x)dx:3.6, find :|4.2f(x)dx
1 L{ 4 1
) d = _
&] 2509dx 2]12-3.4]
2 [0y = 2[8.9]

[f Sodde+ ) %(x)ol] = /6.2

14. Ifjf dx =37 and jg (x)dx=16, ﬁndj (27 (x)+3g(x) Jax
0
9
LJ}(M;ungij;a
203 + 2(J¢)
74 +98
)22

15. (Calculator Permitted) Use your calculator’s fnlnt( function to evaluate the following integrals. Report
3 demmlals

(a) Imdx (b) 3+ 23t j/ 3 tan xdx
0,290 Y 380

099]
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