
Exam 2 Review (7.2-7.7)

Solve the following trigonometric integrals:

1. ∫ 𝑠𝑖𝑛2(𝑥)𝑐𝑜𝑠3(𝑥) 𝑑𝑥

2. ∫ 𝑠𝑖𝑛3(𝑥) 𝑑𝑥

Ssinx cosx COSX &x

=SSinx (1-sinx) cosxdx let =sinx du-cosx dx

= Sv2(1-v2) de

=Sv - u4 do
= - +

-
Sinx Sinx

- + C
3 5

Ssinx sinx dx
(-1)-x)(1 - c0sx) sinx dx u=cosx du=-Sinx&x

--
1 -
2 do

= (r - 2) + C

cosx-cosx



3. ∫ 𝑡𝑎𝑛6(𝑥)𝑠𝑒𝑐4(𝑥)

Stankx sec secx dx

=Stanx secx (tanx+1) dex U= tanx du=secx dx

= Sub(v+ 1) du
= I vo + r du
= + 2 +

-tanax , tanx c



Solve the following problems using trigonometric substitution:

4. ∫ 𝑥

1+𝑥2
 𝑑𝑥 X = ItanO dx=Sect dO

square root :

=8 = Sect

tan

I SCC8 · secOdO= StanOSectdt = sect +C

O back to x: x= tant -> tant= I tan I

2 ho sea : s ,
cos - so sec

10,A
n

-1+x2
Sect + c -> +C = + C

I
A



5.
0

3

∫ 𝑥

36−𝑥2
 𝑑𝑥

-

x = Cesint dx=GCost dO
-

square root :

-sinDint)3-(GsinO)

-X8 = GCOSO

CesinI
Lest

cost do = S Gesintd =-Lecost +C

change t back to x : x= Gesint -sint=

C
ho cos
X

O
A

55x2

- ↳cost + - -x(Y) + c
[x 34-(3)2

2 I- = -

- (-5)-

* plug in bounds!
=
- + G

=G -x = 0 . 804



6. ∫ 4𝑥2−1
𝑥  𝑑𝑥

Set) dy x
= I sect dxx secttant do

X

square root :2

z -r=2I sect- 2 . I(sect-1-

=2 = 2 .

I tant = tant

I tan t -

I seco tant d e

=Standt=/ sect-1 dO= tant-o+2

change & back to x : x= seco - sect :I

X nor
- i

tan a

i Sect : 2x + 0 = Sec" (2x)

e
tant- + C

x - i
- sec(ix) +C = 2 -sec (2x)+ C->

12



Solve the following problems using integration by partial fractions or

polynomial division:

7. ∫ 3𝑥−2
𝑥+1  𝑑𝑥

3-

x + 1 3x - 2
- (3x + 3)

- S

93 - dx

= 3x - Sh/x-11
+ C



8. ∫ 5𝑥+1

2𝑥2−𝑥−1
 𝑑𝑥

5x + 1 A B

(2x+1)(x-1)
=

2x+1
+

x- 1

Sx+ = A(x- 1)+ B(2x+ 1)

x= 1 : S(1)+ 1 = A(1-1) + B(z(1)+ 1)

b = 3B -> B = 2

x=- I : S( - )+ 1 = A)- - 1)+ B(z)-z)+ 1)
-

E
= -2A + A = 1

plug in A + B

Sex+ + , dx

th12x+ 11 + 2 ewIx-11 + C



9. ∫ 𝑥2+1

(𝑥−3)(𝑥−2)2  𝑑𝑥

x
2
+ 1 A B C
I I t

(x-3)(x-z)2 x- 3 X-2 (A-2)2

x
2
+ 1 = A(X- 2)2 + B(x -3)(x-2)+ c(x

-3)

x= 2
: (2)+1 = A(z-2)+ B(z- 3)(z-2) + c(z

-3)

S = - C - C= - 5

x=3 : (3) + 1 = A(3 -22 + B(3
-3)(3-2)+ ((3-3)

10 = A

x
2+ 1 = 10(x -2) + B(x-3)x-2) - 5(X -3)

x= 0 : 1 = 10(- 2)2 + B(-3))-2)
-3(-3)

1 = 40 + 6B +IS

- 34 = LeB

B= - 9

plug in A , B , and C

t dx let v = X-Z du= dxS x s +

9

-
U-sub

X-2 (X - 212
- S(u-2dr = - 5) - v- 1) + C

= -3(-2) +C

101 /x-31 - 911x-21 +
x z

+ C



10. Use (a) the Trapezoidal Rule, (b) the Midpoint Rule, and (c) Simpson’s

Rule to approximate with the value of n=6. (Round your
1

4

∫ 𝑙𝑛(𝑥)𝑑𝑥

answers to six decimal places.)

+X=
b- a
n

-I=

Tn =(f(x0) + 2 f(x,) + 2f(xz) + ... 2f(xn - 1) +f(x))
Ta = I(f(1) + 2 f(1 .5) + 2f(z) + z-x(z .5) + 2f(3) + 2f(3.5) + f(4)]

To = + Ian + 2 s+e+2+2+2+]
Ta = 2 . 591334

Mn = xx[f(xi) + f(x2)+... + f(x)]

Mu= [f(1 -25) + f(1.75) + f(z.25)+ f(z.5)+f(z.25)+f(3 .75)]
Ma= (stmstest s +s ts]
Mc= 2. 68104

Sn = Y
="[f(x0) + 4(x,) + 2(Xz) + 4(Xz) +... + 2f(xn-z) + 4 f(xn-1) + f(xn)]

Su = [f(1)+ 4f(1 .5) +2 f(z)+ 4 f(z. 5) + 2f(z) + 4 f(3 .5)+ f(4))

Sa = I( + 4as +Za +4 +2 +4+]
So = 2 . 631974



11. What is the minimum value of n’s it would take to estimate
0

4

∫ 𝑥5 + 2𝑥2 𝑑𝑥

dx to an accuracy of 0.01 using the (a) Trapezoid Rule, (b) Midpoint

Rule, and (c) Simpson’s Rule?
f(x)= xS + 2 x 2

f(x) = Sx4 + 4x

f"(x) = 20x3+ 4 - f"(4) : 1284

fl(X) = 20x2
f"" (x) = 120x -> +"(4) = 480

Er =
k(b- a)3 CK = max value of f(x) within given bounds)
12n2

0 . 01
1280(4-0)"

-> n
2
>
8217

-> n> 827 . 5
12n2 0. 12

* round up !

n = 828

Er K(b (K =

max value of -"(x) within given bounds

0.01: 1289 ↳ 2 8? n > 585 . 1

* round up !

n= 586

IEs1 -
k(b- a)S CK = max value of fill(X) within given bounds)
180n4

0. 01 >
480(4-0)

-> n 4
491520

-> n > 22 . 8
180n4 1.S

* round up to nearest even number !

n = 24



12. Given , find the integral of∫ 𝑢2

𝑎2−𝑢2
𝑑𝑢 =  − 𝑢

2 𝑎2 − 𝑢2 + 𝑎2

2 𝑠𝑖𝑛−1( 𝑢
𝑎 ) + 𝐶

.∫ 𝑥2

5−4𝑥2
𝑑𝑥

I
Set equal v2 = 4 x

2
+ u

= 2x

-
ea = 3 - a =⑮

u= 2x - x= du = 2dx + dx = A
v
2 4x2

plug in ut simplify

S (E) duSuh 2

= S
v2

-

du

4Su 2

-S du

= -Eat sin (a)) + a
* plug in of a

= ( - xxx2 + Esin() + c


