Math 122 FO9NOL1 - Final Exam Dec 10 2009

Question 1:

(a)[3 points] - Evaluate f'(0) where f(z) = zarccos (z) — v1 — 2.

-3
;ﬂz‘(x): aveeos (k) + K (\-l'xl) - i. (l-x‘) (-2%)

£') = aurcens(0)

-E

(b)[3 points] Evaluate ¢g’(0) where g(z) = cosh () sinh (z?).

Sum o stk (x) st () + costl) cosh(x?) (o)

. 9'@=[o]

(c)[4 points] Evaluate u
lim sin (z)In(2)  ~ O+ (- o°)

z—0t
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T X-ot \ oo
(s{w(x)
= lim . x —
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P — 25mx oS X
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Cos X - ASinX
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Question 2:

(a)[4 points] Evaluate - 4 "

t o tet
+ [T
= i~ e |- . ©°
Ee tet o

100¢

(b)[3 points] An animal gains mass at a rate of W (t) = @r1p kg/yr, where ¢ is time in years.

What is the total mass gain during the first two years of life?

Let  w @)= mass ot hwe T geanty so w’(f) W ).

wi(2) —w (o) = j (oot AF T =-{;+l) A= 2t AF
&)’ =0 > =l

+tz2 = uUu=5F
s .
\
, N
50 vy :\
=z E [
A - = b o
s [57 7]

(¢)[3 points] The average value of f(z) = gz? over the interval [—g, ¢] is 9. Determine the value
of the constant g.
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Question 3:

(a)[3 points] Define the function

Evaluate‘ and simpligy F(-1) - F'(0).
eEY h -
-_) = cof (.‘t) + = cos (‘l‘:z) a,{/t' =0
Fllog= o3 (&)%)
3

x
e

. 3%

. F(o)= O

[

5t FE) -F')=]o |

(b)[3 points] Evaluate:
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(c)[4 points] Evaluate:

/01(\‘75—1- 1)?dx

VoL L
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% g !
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Question 4:

(a)[3 points] Evaluate:
zT+2
= / (z—1) 3/2
Jlet v = x—I

) o~ I: (_,L-(—j
A = Ax J E%Z oAl

W ®

L

=J" WF 430 st
5 -+

= a2 =3R)wT+C

Y , -t
= [z (x~1) =6 (x=)*+C

(b)[4 points] Evaluate the following limit of Riemann Sums by interpreting it as [ b f
some a, b and f(z):

T o= mE )]

z) dz for

3
= flc_v;; {=Zf @) (#)

3
aoxp=a , 4axs & PO ~(2)

I
=
i‘x N

—

i

5

-5

(c)[3 points] For the function f(z) whose graph is shown below, / f(z) dz = —. Determine
the area of the shaded region A.

Yy
, f(z)
N 5
—4 : ’tg‘;gr X
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oo /q"" ,L+? - A = 3
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Question 5 [8 points]: Evaluate:
I:/m3(1nm
3
(¥4 GVL)C_) ; Av = X
oA 2 lux %

u= ’V\X Av = X3
ocw:_i—oﬂx' ’U'=—2<;/
. 7
I A (/Mx)(ggi)_f L ot
4 g ¢ X
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Question 6 [8 points]: Evaluate:

e e
SX-§  _ sx-§ . A . 8
Ko X~ (x+4) (x-3) xt x3
ACX-3) + B (x+4)
(x+4)(x-3)
< (At8)x -3P+48
(x+4)(x-3).

s A+B= S5 = R= §-#
~3R+YB= “F = 34+ (s-A)=—F
~FA4t+ 20 =%

—FA = ~2%
o‘;& Vq:t'f
o B:r.q:/

s r-—-f 4 4L oAx
X+ xX-3

:(gmpw/+mﬁﬂ/+cj
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Question 7 [8 points]: Evaluate:

Ir= /v16—m2dx
WA= H Sin6

AKX = /—/C&f&dy

.‘3 I: N —
\)IG— 16 sin*g +f cos @ LS

= f H 1= siunts! Heos Guto

= /6 [ +Cos (2o
J Al cte-

= /é[ %’ -+ SlKSW)] + C

= & + Tsing cos & -é—C

S Stne = X

* Y
x cos & = JTooT
A | ] <
Jlo—p 2" |
x o= awc,s&«(%-)

4

o 1= Y&L\FCS;W<%;')+ ?(%)__l_m;:? « C

= E’Q\rc,s;vx(%) + Lo x 16 x +Ci
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Question 8:

4 .
(a)[4 points] Consider the integral / 4(1 + z%) dz. Let My be the midpoint rule approximation

0
of the integral using two subintervals, and 75 the trapezoid rule approximation using two
subintervals. Determine 75 — M.

'3'_»: o (4,6%) DX = Lt—;g = 2
‘3@"10)
* (220)
(o0i) b e (1)8)
N

T = (B2) @)+ (2EF)E) < iz

M= (3)(2) * (49)() = AC.

STeM,= nz-a6 =[1c

(b)[4 points] Determine the error in 73, the trapezoid rule approximation used in Izart (;Ls)
K{b—-a

b
Recall, the error in using the trapezoid rule to approximate / f(z) dz is at most
a

12n2
where |f(z)] < K on {a, b].

f(x)= d4+ 4x*™

Flx) = gx
o= ¢ =K.
3
. g (4- _ g H 4 _
'E"Z.\é ( D)i P
12+ 2 |
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Question 9:

(a)[4 points] Evaluate the improper integral

il
S
4 3
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l\_\
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—
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. [d+_L]
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L=

(b) [4 points] Evaluate the improper integral:

S|
/z—mdm
{. l“ "‘.i .
- A
= 2-x] “oAx
b» 3 L[ ]

4 Mk
= lom %
bez—[:l[g—XJ Joz
= lim [—l(z—b)l/ﬂ l(gi)/z_]

b->3

= (2]

Use the Comparison Theorem to show that the following integral diverges:

(c)[2 points]
/°° z° + iin%: i
f z
/X3 +S;MZX 2 e 3 - _Z-.. s
Tt x X |
. = 1 A AiregeS tle Covmponstn
Since -Yl X ) b?r
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Thegem . 5o must Sl x+7€f
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Question 10:

(2)[5 points] Determine the area of the region bounded between the curves y = 4z — z* and
2

Y=’ A‘g,

y=x"

4--

7 z
{1/// | Y= e x

Y : X
2 Y

e
3

24-16
- =

(b)[5 points] The bounded region in part (a) is rotated about the z-axis. Determine the volume
of the resulting solid. (Disks/washers would be best here.)

{)
o
|

{

Va

\ = j T [(%x-xl)L- (Xz)z] o

0

S [ ex? g ]
>
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g =[] )
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Question 11:

(a)[4 points]

The curve y = cos (z), —1/2 < z < 7/2, is rotated about the vertical line z = 7.

Set up but do not evaluate the integral representing the volume of the resulting solid. (Cylin-
ders would be best here.)

‘LU} \_:2
cos(x) :
= 1
9 |
, 1
! .
X - T
2 !
= =
st
-

\ :S\ 27 (- x) Cos (x) oA X

z

(b)[4 points]

20 m rope hangs over the side of a building and a 10 kg bucket is tied to the end-

of the rope. A person at the top of the building pulls the rope and bucket up onto the roof
of the building. How much work is done if the rope has a total mass of 2 kg? Recall that the

acceleration due to gravity is g = 9.8 m/s.

Total vk \S

wbmck et -

w‘rove = S

= 1960 Nw

20

é:o
20
i 47
a8 [u> ¥
ks 0
= L: _2__ zo
) z
= 196 Nw

W ket ¥ Wogpe = 1960 + 190

(1o ﬁg.)(‘h?%)(lbm) _

229 (y) (1912 (g o)
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Question 12:

(a)[5 points] The base (flat bottom surface) of a solid is the region between the curve y = v/1 — 22
and the z-axis. Note that y = +/1 — 22 is the upper half of the circle of radius 1 and centre
(0,0). Cross-sections perpendicular to the z-axis are isosceles triangles of equal height and
base. Determine the volume of the solid.

T‘g m s A = -imjl‘:;?
N *

= I~ X
B .
\
b N ™
Y . - ‘—'x
-1

- A 7(3
E YN B A S
3 =i

£ [0-3)- G 9)]

u

= [ Z_
3
(b)[5 points] Solve the following differential equatiorn:
dy 149>
W _ . y(0) =1
dr +z+1 ¥(0)

You may leave your solution in implicit form (it is not necessary to isolate the y variable in
your final answer.)

o+
-2

‘ o =[(a<ﬂ) oA x

%
A
L

oo (4 ) = 2lev)  +(

%(o) =\
&VWM(/) = 2+ (

obu C = 2,\],: “'Z—

T .
o awfom.(‘ér) = 2(x+\)z+lfr—2. J‘
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Question 13:

(a)[3 points] Determine the first three non-zero terms of the Maclaurin series for the function
— 73,27
@) =% x . 8
e =t Xt X . X
z4

1" -4
3/
(]
2

6
x 2 v ox
= -t-..z._ PA-TE
e = rx &+ %
C +
3 3 s
2P s A K K e

21

-

z 5 .7
Fe ‘F:W{T “tlvree. W’S@n) —twms e ?(, - X +%.

(b)[4 points] Use a Maclaurin series (not L'Hospital’s Rule) to evaluate the limit

lim 1 — cos (z?)
250 z3(e® — 1)

4 ¥ ]
— ZM | ~ [l"Z—,—- f’%——'w
xX=20 2 -
X G+ X +_€.+"' '/f]
4 ¥ ’
= (o _9_(_‘___1'%('-#”'&
?C'*é ,_/ S %
x '+t ST
Y
_~ lom %!:__?;I—*'“ .
x>0 l . Zi.-g----
20 " 3
= |
2

(c)[3 points] Determine the Maclaurin polynomial of degree three for f(z) = e*sinz. You may
use the definition or any other valid method to obtain your answer.

7. 3 3 iy
'.F(x) = (f+7(+_2<_2T_+ jél .,_e..u)(;(-zc_,___(_L___v..o

i

X ..-\-)(Z - _14,3._— +_7E3__ + (t‘erms Q,dzﬁme 3"@"""'

3! 2! Hom 3
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