4. Integration

12, f'(x) = 42° = 32% gpq f(—1) =9
4.1 Antiderivatives

! _ €T _
Compute the following integrals 13. /(@) =7 and f(2) =1
3
1. / srde 14. f"(x) =Tz anq f'(1) = =1, f(1) = 10
/ (10x2 _ 2) de 15. f"(0) =sinf apnq f(7) =2, f(7) =4
2.
16. f"(x) =0anq f'(1) =3, f(1) =1
/ 1ds
3 4.2 Riemann Sums and The Definition of
3 the Integral
—dt
4, t2 For the following problems, approximate the integral by
using the given interval width and using:
9 a) Left Hand Sum
5. / sec” 0db b) Right Hand Sum
¢) Midpoint Sum
d) Trapezoid Rule
/(sec xtanz + cscx cot x)dx
6.

3
/ 22dx
/3tdt 1. J-3 n==6
7.

2
5—22) dx
/(2t+3)2dt 2. /0 ( ) n=4
. 2
/(w+3x3)dw
/x2x3dx 3. Jo n=>5

2
/ 4%dx
/ad:c 4. Jo n=4
10. .

2
Solve for f{x) given the initial value problem. / In zdz
11. /() =sinx 4pq f(0) =2 5.
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Compute the integral using the definition of the integral 27
(i.e. setup the area as a sum of n rectangles and take the 4 /s cos zdx

limit as n — oc.

4
1 —d
/wgdﬂc 5, /1\/53;
6. 0

5
3 4d
; /(3x—1)d:z: 6. /Ox v

1 4.4 Derivatives of Integrals (Fundamental
/0 Theorem of Calculus)

Compute the derivatives of the following integrals.

3tz 1
F(z) = / —dt
2

Convert the following infinite sums into an integral
expression. Note: there is not a single unique answer.

,}E&Z”"‘

n 2.
. 1 /.2
> oy

' - F(x):/ tan tdt
1

7r T
lim E sin? (1—i—)—
n—oo n n

4.5 U-Substitution (Part 1)

Evaluate the Indefinite Integral

7
4.3 The Definite Integral { / 32% (¢ —5)" da

Compute the definite integral for each function.

) | /x(x2+1)8da:
i 2

22dx
1 1
d
/sinxda:
2. 0
:z: dx
3 vVr+3
/(:C3+2:E2—5x+7)da:
3. 0 6\/_d
Vo
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/ 3x2 —bxr+7
—dx
20

T +1
6 / P r+1
7 / sin?(z) cos(x)dz 4.6 U-Substitution (Part 2)
7
. /cos(3—6x)dx . /$2+7da:
14 d
/\/5 — 2 v

/sec(Qa:)da:
9. .
/ 5
——dx
3. vVt — 1622

/wcos
10.
3
dx
11. /Comdx 4, /\/—x2+8x+9
2
/63” Ydx /%dm
12. 5. (3 +3)
x2—2x+1 X
e 1)dz .
13. / -b 6. /‘/—1_x2dx
14, / o 1 1 . sin(z)+/cos(z)dx
/33xdx /3x3+4x2+2x—22d
x
15. 8. 2243z +5
/hl_wdx / 92w +3)
16 v 9 32+ 92+ 7
/—ln ) dx / T4
17. x 10. J z*+81 *
3xr — 2
——d
11 / x? —2x + 10 *

/x2+3x+1
—dx
18 x
/ 22+ 5x —2
dx
12 2?2 — 10x + 32

3
-1

/CU dx
19. z+1
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/ ‘CQOS(.ZL‘) i
13. J sin“(z) +1

Evaluate the Definite Integral

w/2
/ sin? z cos zdx
14, J-=/2

-1
/ (m+1)6x2+2x+1d:€
15. J-

2

! 1
/ S S—
16. Jo 22 —6x+10

Challenge Questions

2

/(’ dx
17. Je @n(z)In(In(z))
18.“/ﬂV 4= Vrda

/ sin(t) cos(2t)dt

19. .

1
20. ) e +e”
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