f\/,)-\é/ ) Mﬂ\ﬂwma'ff”z’:ﬁ Ldg[xj = /1/7 [x)

a Basic Integrals y;
Solve: (right or wrong) bl\glh (27() ké

a)fx‘zdx::-.}( bC b) [Coslzxldx = S7EERR* a) [Ldx = /M (/XD +-
= Substitution

= Given the integrals below, put an S by the integral if substitution is appropriate, and N if it is not. If the
substitution is appropriate identify the appropriate substitution, but do not solve i.e. u=?

) a)

(, n[x]

Sm[x]
U= ’#\{X\ gof /\/Z /\/ 6 L o
= x wi//
6!”,9/1 ;7 %a Ao E’RSV
l'nj»évra“v,aﬂ L7 f’ﬁ‘w}’(’

‘ 3 Cosfx
*Loglx] b) fx3 COS["Z] dx c) a) c) me[x] eI d x

w Solve completely (right or wrong)

3 oltc doa
sz Log[x®] dx U= X / L\‘q‘” é,)( ZX ‘ ?:Z 1

Sx () ¢ K”\yx n "J"‘:j’:}i/ﬂwc,x: /’V“AV("B

[P , 3 ) -
—_ =~ 3 3y .
= 3% lntx?)-x" )+
= Limits of Integration, Solve completely: (right or wrong)

JGCos[xz] dx Lé’t W= XL 'H\é" ’C{“: - ;X [\“CL A c‘m . 47(
o 2%

dx ’

i N (I v
J\X(Of( )OLX/SX("'&()‘LC‘M ?Q:‘L[U;(’cd = ig’m {M)—;;‘)m[x>4é

\,(\;st(xi)cl)c = é\‘iiw (Xt)lc

s Thought/Concept questions

Integration by Substitution is related to whi or differentiation?
a) Sum Rule b) Product rule€) Chain Rule d) Quotient Rule

1 / / X
Given the functions g(x) and f(x), then: i flg(x) = ' (g(x)*g' (x) which means that: f(g(x)) = ?? \)"F (6(,()) 6 £x) =X
» [ntegration by Parts

Integration by parts is related to which rule for differentiation?
a) Sum Rule b) Pfoduct ruléjc) Chain Rule d) Quotient Rule

Given the functions g(x) and f(x), then:

j
M-
K
57
™
~r
f

—d—‘i u(x) v(x) = u'(x) v(x) + ulx) v' (x)

u(x) vix) = fu' x)vix)dx + fu(x) v (x)dx

and thus: [u(x)v' (x)dx =227 ALX) vix) — | Wiovn C‘L\

m Given the integrals below, put 2 BP by the integral if By Parts is appropriate, and N if it is not. If by parts is
appropriate identify u , and dv , but do not solve ?
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a) a) [xCos[x]dx b) [x3 Cos[x®] dx ©) a) [¥edx ¢) [Loglx]dx
2P NV 2P 2P
=z K A\/C(O’)()ﬂ)&/x D&Z»\(L (/{:/'V\(()

A~ //ﬁﬂi%‘ AV,; ix

m Solve completely (right or wrong) ; v - £ (x)
Let =
J.x Cos[x] dx = Cl\/ﬁ- - d« Av; o (")A'ﬁ

O .
= XSia (%) mss.u,‘)o/,( = Yoo 4 ool A C

» Limits of Integration, Solve completely given that: (right or wrong)

me Cos[x] dx = - c i
/X5 0D FeeslX) ,}I - (m\"v«r v = A (D res (o
{ o) - -

N

a Partial Fractions
Integration by partial fractions is an algebraic trick that allows us to simplify the integrand of some integrals?

w Given the integrals below, put a PF by the integral if Partial Fractions is appropriate, and N if it is not. If
Partial Fractions express the partial fraction decomposition in terms of the unkown coeffients (do not solve for
the coefficients) ?

a)ff;zfz:E dx b) fﬂ— dx c) a)f)gLi1 dx c)f 2

- ———dx

©-2x3+1 x (x=2) (x—1)*

N PF N PF
faTe X[xqf»alﬂ #) = XZ'X"") 5 ]
. PRI ) 2.

uet A LB C GDGDT o &)
P2 T K (X (x-

m Solve for the coefficents if: (right or wrong)

4x+1 A B

(x-1) (x+3)  (x-1) */@..é' ‘—/\H,} = A—C)H—/s) + 5 (\(«1}
6D Fox= —% the )| = -0 e B

q\It\x:( fhan Q”ZL/A 79 Ty
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s Solve completely (right or wrong) A/c;% (

1
J(x—z) (x-3)

jn—mx«a

— Jnlix2) + //MI) +

dx

¥

! C()(: \—Yi %’l“ C/x
Y-+ = R

» Numerical Techniques

a) Mitegral may not have an elementary anti-derivative

® Given the picture, answer the following questions

250

201

0.5+

o s e g W
1 i 1 X

R~

Iy

500

T e —

!

X- Dy (x-%)

l

ch 7 exam questions.nb |3

AP
I

_;Q(jj>/} + B (x-2)

B oor bhe 1= 15

? X =2 H\fh ! i*‘/{)

ﬁ:}h of the following are reasons for using numerical integration techniques (select all that apply)?

0.5

1.0

LS

2

0

Give the height of the first box using the following approximations.

a) LHS
b) RHS
¢) MID
d) TRAP

In the

a) LHS
b) RHS
¢) MID
d) TRAP

+(0)

(0
0.9
-":(o)r “%\('O
e~

o WY
What is the width of each box?

Draw and label the graphical representation of each technique (LHS, RHS, MID, TRAP) in the diagram. S¢¢ 72 x T

M‘Tali: M?Cf"//

gtate whether the following approximations are over estimates, under estimates, or exact values.

Un

Aéw

Oveév
Ovév’
(jV\A(v

m Given the data below, answer the following questions:

distance

0.

0.5

1

1.5

2

height

0.272

1.657

1.992

2.027

2.512

a) Approximate the value of the integral using the LSum technique

e

(«,’):/)) LS o+ [/‘,és")) .S+ ((,6613l§ “"'@""7’7> ’g —
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o \‘}, )\.. o
ﬁA",f.}'{? ‘
AT

b) Why can’t we use the midpoint approximation for this problem?

= Error

The error in the LHS estimate is proportion to —'1', what are the errors proportional to for the following techniques:

[
a)RHS 5
. 1
b) Mid "z
¢) Simp -
h “

If the error in the Trap method is proportion to —]Z , and we double the number of step, then the error is reduced by
,, el

emmron

- old error
what factor. i.e. new error = ———

New Crvvesr = =T

Given the graph below that shows the trap approximation and different step numbers,
i t value of the i is? oy ' 2
a) What do think the exact value of the integral is T wol | ¢ 2 .t _% )

/Va"f M[’} C/M‘; M+ ﬁ;“iodm«‘*ié A é)(/\(,f V“rik’ (’?2 -

b) If i wanted an approximation that was good to two decimal places, about how many steps should i be taking?
T——

2‘000: ....onocboo-a‘-ooaoocooooo Te———
- .....‘
- N .‘. B i
o .
1995 . - }/\ o ) L/
r A i
[ FRIY
1.990 F .
: .
1985 .
L ¢
1.980F .
[ i
1975 F
N -
1 L I A I . A bl I X i Iy i 1 i b, 1. e FE Y TR
10 20 30 40 50

= Improper Integrals

ich of the following are reasons why an integral would be improper? this could be T or F, or list the two reasons
htegrand becomes unbounded

b) Integral may not have an elementary anti-derivative
I,

@S{Xits of integration go to infinity

d) Numerical techniques don’t converge
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® Given the picture of the function g[x] shown below, answer the following questions

i / o)
£
i 7

. s A . . . L : n X r L L N
I8 .
-2 -

-4; / o Vév‘/'“fw/ 7] 9/""[/)#67(@

—6

Label each of the following integrals as proper or improper.

a) £0-5g{x]dx R‘c/)—é’w

b) [Tglxldx e pre s
O Pexidx P pes
d) ?S'Sg[x]dx Tw{)f"’(’{‘/

e) [ .glx]dx wam()[‘/‘

Label each of the following integrals as proper or improper.
1

O fhde T o prope
b) jf_f__—_lz dx P,«oﬂ( -

c) flsex‘sdx Qﬁ)(}ér

-5 ——
e)ﬁ”ex dx ‘,),»Mp{“bfbf‘/

Given that the [x?dx==1 +C,

a) Re-write the following improper integral Ex‘z dx as the limit of a proper integral.

Va2 ,. M
5 X N , s \) %t Cl)(
I a—=0 o
b) Evaluate the limit, and give the solution to the integral
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