
Math 1131Q Exam 1 Review Session September 2023

1. (Integration by Parts) Evaluate the integral.

(a)

Z
x cos 5xdx

(b)

Z
arctanxdx

(c)

Z
(lnx)2dx

(d)

Z 1

0
(x2 + 1)e�xdx

(e)

Z p
⇡

p
⇡
2

✓3 cos(✓2)d✓

2. (Trigonometric Integrals) Evaluate the integral.

(a)

Z
sin5(2t) cos2(2t)dt

(b)

Z
1� tan2(x)

sec2(x)
dx

(c)

Z
tan(x) sec3(x)dx

(d)

Z
sin(x) sec5(x)dx

&

~
~

W

-)"s ax=) ax
-

-

fancxl·Seck). Sec(x)
= G(osx-sinx)dX

-

tan
Sez. SecY

= (cos(2x) dxX

I
CoS(x+y) =cosxCosy-

Sinxdiny =1Sin(2x) +C

a) x, ax=)ax-tex
u =sex(x)
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sec(tan (x)

- du
u2

=

+c =

ex +
3

So,dx =ax =xe*x+



exSainx sec ax
=Ssinx secx sec"x ax
-

-j sec ax

- Itanx secx. Sec3x dX



LIPET-string
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↳ du

-arctanx.x-ax u =ax- du =edX
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=arctanix.x-J.I du Jndu = nu-Sudu
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1
In (u) +E

1 +x
2
=4 - 2xdX =dn

=arctan (x1.x - 1 hn11 +x2 +d

1c)) (enx)2dx = LIPET
(nav=ur-gray

(nixs)2.X-(X.21nxxs↑ dx =u=(lnx) du= 2nx).I
-

enx)?x-ex= dV =dX
- v =x

dV
(enxs?x -2(Incx).xGN
enxirx-acensx-x,Dish(fgxs=

fgx.gix)
f(x) =x2

q(x) =(n(x)

(2enx dx =2) lnx ax f(g(x))
u =(n(x) - du =xdX
dr =dx v=x-

-



Sudv=av-Jrdu LIPET

I YxdX= u =ex -du =exdX

exp trig dV =CosxdX- v =Sin x

u =ex
- du =edXe.SixSixersxax(du=sinxdx ve

x+cosxe" -edX
=>2 Jex Losx dx =ex Sinx + ecoSX

->sexcosx dx-Meax



2(a) = f sin(2+) cos"2t) dt = u =CoS (2t)

du=-2 Sin (2+)dt
sin" (2t) Cos ( 2t) sin[2t)dt =S C Sin12+))2 -Idu

S(I-cos" t))
" cos" 2+) iktdt=

(x -az)2u2 cdu) =
-If (1 +n"-zu2) u2dU =

- I(4+ub_zu4)du = (2 +2 -2 +
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=ju2dn =

+) =2 +d
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3. (Trigonometric Substitution) Evaluate the integral.

(a)

Z 3

2

dx

(x2 � 1)3/2

(b)

Z p
1 + x2

x
dx

(c)

Z
x
p
1� x4dx

(d)

Z
xp

1 + x2
dx

4. (Integration of Rational Functions by Partial Fractions) Evaluate the integral.

(a)

Z
5x+ 1

(2x+ 1)(x� 1)
dx

(b)

Z 3

2

x(3� 5x)

(3x� 1)(x� 1)2
dx

(c)

Z
dx

x2 + x
p
x

(d)

Z
dx

1 + ex

Cont.

I

-



3(b)( dx= X =tan o

dx =secO dO

Ivana sccodo=)ttaa dO

CSCO

-Foasecatural. Sothe+ SecOtanc I do
In 12-cotal + sezo +

CSCO dO =CSCO ((Sc0-20+ 0) dOS S
CSCO-Lot &
-

2

CSCO-CSCO CotO
- S CSCO-cot O
doe
-

U du =7CSCOCo+O+c0)dG

all * u =1+x
2
- du =2xdX

=t)=Sidu
=2(zuz)
=Nx



3(a) S
3

dX
-Sis2 (x2-1142

X =Sec 0-dX=Secotao dO
secO-1=tan20

x =2 - 0=sec2
-3

sen x =3 - 0 =xec 3
SecO tano dO sec3

Sec O and daS IVFanto 13
= Seiz <tan 813ses's Set s

-Sin seco- bastane:w

-Si andas inare
- u=Sin Q

du =cosO dO

-I du X =2 + sinc=
E

/3 X=3
- Sin
of(

I ⑱

=Es since- I

- (x"dx =2t
c =4

- 2

Sa-an ===U



4(b)(x13 - 5x)

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

-

ie:*"l
3

- -

-> A(x- 1)+B(3x,(x - 1) +2(3x- 1) =3x - 5x2-
-

(x =1 =23 =3 - 5 =- 2e7)
x =
5=A1)

=3(5) -525

*A =1 - 5 =4 -771
A(x2- 2x +1) +1x2- 3x - x +1) +(x- 1) =3x -

5x2
-

Ax 2 +3BX2 =

- 5x2
q2 +3Bx2 =- 5x2y---

S. ax=(itax
= (n)3x-1)-zenix-1)+
=- In 2 - 5 (n5 -
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5. Use Trapezoidal rule, the Midpoint rule, and Simpson’s rule to approximate the given integral with
the specified value of n.

(a)

Z 2

1

p
x3 � 1dx, n = 10

(b)

Z 4

0
ln(1 + ex)dx, n = 8

6. Find the approximations Ln,Rn,Tn, and Mn for n = 5, 10, and 20 . Then compute the corresponding
errors EL,ER,ET, and EM. (Round your answers to six decimal places. You may wish to use the
sum command on a computer algebra system.) What observations can you make? In particular, what
happens to the errors when n is doubled?

(a)

Z 1

0
xexdx

(b)

Z 2

1

1

x2
dx

Cont.



f(x) =v511x= =0.1

scal (" ax -10 1x =1
I

Tn =(f(x) +2f(x)) +- ... +2f(xn-) +f(xn)]

=> *(f() +2f(1.1) +2f(1.2) +.. . +2f(1.9) +f(21]
-

Mn =1x[f(x,) + fx) +..+f(x)); i =xi)
=0.1(f(1.05) + f(1-15) +f(1.25) +-... +f(1.95)]

Xi =I(Xo +x) =I(1 +1.1) =1.05

Sn =(f(x) +4 f(x) +2fx2) +- ... +2f(x -z) +4f(xn- 1)+f(xn)

- (f(x) +4f(1-1) +2f(1.2) -.... +2f(1.8) +4f(1.9)+f(2)
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7. The widths (in meters) of a kidney-shaped swimming pool were measured at 2-meter intervals as
indicated in the figure. Use Simpson’s Rule to estimate the area of the pool.

8. Determine whether each integral is convergent or divergent. Evaluate those that are convergent.

(a)

Z 1

0

1
4
p
1 + x

dx

(b)

Z 0

�1
2rdr

(c)

Z 1

2

dv

v2 + 2v � 3

(d)

Z 2

�1

x

(x+ 1)2
dx

The End.
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(i Ji

irsenetomene



Math 1131Q Exam 1 Review Session Page 4 of 4

7. The widths (in meters) of a kidney-shaped swimming pool were measured at 2-meter intervals as
indicated in the figure. Use Simpson’s Rule to estimate the area of the pool.

8. Determine whether each integral is convergent or divergent. Evaluate those that are convergent.

(a)

Z 1

0

1
4
p
1 + x

dx

(b)

Z 0

�1
2rdr

(c)

Z 1

2

dv

v2 + 2v � 3

(d)

Z 2

�1

x

(x+ 1)2
dx

The End.


