Calculus Name:

Chap. 5 section 5 Date:

Definite Integrals & fundamental theorem cont. Period:

1. Express the solution of the initial value problem m terms of an mtegral.
dy =3
o S y(2) =

dy
Find the function v =F(x) with derivative fix)= é = gin x that satisfies the condition that

F(2)=3.




1. answer

Express the solution of the initial value problem in terms of an integral.

dv

E"=sinx_ v(2)=3

Find the function v =F(x) with derivative f{x)= é = sin x that satisfies the condition that

F(2)=3.

dv
Find the function v=F(x) with denivative f{x) = E = sin x that satisfies the condition that
F(2)=3.

According to the first part of the fundamental theorem of calculus, if fis continuous on [a.b]

then F(x) =J- f(t)dt is continuous on [a.b] and differentiable on (ab) and the following equation
is true.

d x
F'x)= EL f(t)dt=fix)
Since F(2)=3, then F(2) = _J.-. sin t dt + 3 =1 because J: sint dt=10.

dy
Thus, the solution of the initial value problem E =sin x. v(2) =3 in terms of an integral with

X

variable tis v= J: sin t dt + 3.

2
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2. Construct a function of the form }==j fit) dt + C that satisfies the given conditions.

dy

E":[n (sinx+8), and y=4 whenx=35.

1-.'
First find a function v, whose derivative is E =In ( sin x + &), using the fundamental theorem

d x
of calculus, Ej fit) dt=f(x).




2. answer

Construct a function of the form f_-"=J- f(t) dt + C that satisfies the given conditions.
A
E’= In(sinx+8), and v=4 whenx=35.

dy

First find a function v, whose derivative is é =In ( sin x + 8), using the fundamental theorem
d x

of calculus, EI fit) dt=1(x).

ay
First find a function v, whose derivative is E‘- =In ( sin x + 8), using the findamental

d x

theorem of calculus, EJ- f(t) dt=f(x).
Since fix)=In ( sinx + ), find fit).

fiti=In (sint+ &)

To get a function v with the derivative In ( sin x + &), substitute In ( sin t + 8) for f{t) and 5
for a, since 5 involves fewer calculations in the next step.

y= J. f(t) dt+C
= J- In(sint+8) dt+C

Use the fact that y=4 when x=>5 to find C.

4= f In(sint+8) di+C
0+C

Therefore, C=4.

x
Hence, the function y= J‘ In ( sint+ 8) dt+4 satisfies the given conditions.




Calculus Name:

Chap. 5 section 1 Date:
Definite Integrals & fundamental theorem cont. Period:
3. x
Construct a function of the form v =j f(t) dt + C that satisfies the given conditions.
2
& %6x, and y= —5 whenx=4
g o5 ox.andy=—5 whenx=4.

The Fundamental Theorem of Calculus

If fis continuous on [ab]. then the function

F(x) = ff(t} dt

has a derivative at every point x i [ab], and

dFd (%
= EL £(t) dt = f(x).




3. answer
Construct a function of the form v =J‘ f(t) dt+ C that satisfies the given conditions.

dv -
—=cos “6x, and y= -5 whenx=4.

dx

The Fundamental Theorem of Calculus

If f is continuous on [a.b], then the function

F(x) = ff(t} dt

has a derivative at everv point x in [ab], and

dFd (=
== EL £(t) dt = f(x).

The solution is to be of the form vy = _J f(t) dt+ C. The upper limit of integration is x. The

lower limit of integration will be the given value of x. Thus, a=4.

Now determine the mtegrand. The fundamental theorem of calculus says that

dF d (™ * .,

T = EL fit) dt=fix). Therefore, y= L cos “6tdt+C.

Next determine the value of the arbitrary constant C using the condition that v= — 5 when
=4

4
-5= J. cos “6t dt+ C
4

0+C
=C

|
IR
Il

X
. 7 ~ . .
The equation }==L cos “6t dt — 5 meets the given conditions.
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4, Ewvaluate the integral using Part 2 of the Fundamental Theorem of Calculus.

Ll{?xz +7Vx) dx

b
Part 2 of the Fundamental Theorem of Calculus states that j fix) dx=F(b) —F(a).




4. answer

Evaluate the integral using Part 2 of the Fundamental Theorem of Calculus.

J-El(?xz +7Vx ) dx

b
Part 2 of the Fundamental Theorem of Calculus states that J‘ f(x) dx=F(b) —F(a).

First find an antiderivative F(x) of 7x% + Wx by finding an anfiderivative for each of the
terms and then simplify.

Ewvaluate over the limits of x and simplify.

7x® 1472 }1

1
J‘E(?‘xz—?llr;)dx:[T— ;

0
=F(1)-F(0)
=(M-0

1
J‘E{?xz—?ﬁ]d}:=?

Support vour answer using NINT on the calculator.

NINT (7x2+7Vx .2 0,1) =7
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5.

3
Ewvaluate the mtegral L X 0 3}d}:_

According to the second part of the fundamental theorem of calculus, if fis continuous at every
point of [2,b] and F is any antiderivative of f on [a,b], then the definite integral can be evaluated
using the following formula.

b
L f(x)dx = F(b) - F(a).




5. answer

3
Ewvaluate the mtegral J-l X 0 3}d}:_

According to the second part of the fundamental theorem of calculus, if fis continuous at every
point of [2,b] and F is any antiderivative of f on [a,b], then the definite integral can be evaluated
using the following formula.

b
L f(x)dx = F(b) - F(a).

- 3
The general antiderivative of flx)=x""'"" is F(x) = — Ix_d' ‘s

Because of the subtraction, a constant in F(x) will not affect the value of F(b) —F(a). Thus,
there is no need to include the constant C.

F(8)-F(1)

3 g
2 43
4 L

J-lsx -0 j}d}:

Next, calculate F(8).

F§) = -~
-2
T 64
Calculate F(1).
R = -~ ()4
__2
T4

Finally, evaluate the integral.

F(8) - F(1)

53

J‘lsx -0 3}I:ix




