Math 122 Sample Final Exam 1

Question 1:

(a)[3 points]  Evaluate f/(0) where f(z) = z arccos(z) — 1 — 22. |

Floa= arcess (1) + % (Sg ) -1 (16°) £2)

£'(0) = evecens(0)

-E

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

31(?‘1) = Siw\'\(K) JINS Crﬁl) + cosh(¥) cosi( xl) (2x)

. g@=[o]

(c)[4 points] Evaluate . "
lim sin (z)1n (z) ~ O - (— os)

z—0+
1 u
7(-90"' ] Lo
(gh«.(x)
L _
-ﬁ
A0 "'.‘_L )c,osx
S X
' 2 “o
o _ S X ~ ,__C_j_
= x-o* X oS X O
LS b - ZS;W?‘. es X
~—>o%t

Cos X =~ KSinX

p- 1 of 13



Math 122

Sample Final Exam 1

Question 2:

(a)[4 points] Evaluate - 7 tr
(11 . _
-+ W
= lim~ N - . °
£ =0 + C—t -
:H' | fac /
Evo Ty e
— ‘ AN l
t 4+
1
(b)[3 points] An animal gains mass at a rate of W(t) = % kg/yr, where ¢ is time in years.

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

Lt wi) =

Lwr(2) —us (o)

(c)[3 points]
of the constant q.

1

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

n

n

mass ot hwe T geansy so w"(f) W .

. 2
= j toot A w = -(;-l-\) A= 25
S .
= 357 j\ (_,{,3 AAA

!

1% -

3 3
_(:73_)
3 3 /
2 o3
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Question 3:

(a}[3 points] Define the function

Evaluate and simplify F(—1) — F’(0).

: 3 [
("\) 1 2
F(_,‘) = j:ﬂ cos (£ ) At = j Cos (‘Il: ) ar(/f =0

et -1 <

{::(X) - coS ((,xg)l) ) 3')(2"

x
&

. F(o)= O
;W FEEY -Fl(o) = )O

(b)[3 points] Evaluate:

1
I- /mhl:ndw

M L= IV\')C 3 D{UL': X

_ [h{,,tl + C

:lelwxl'f‘CJ

(c)[4 points] Evaluate:

fol(%+1)2dm
VL L

= | raxTe ol
O

% g
i o]

2 . Z o+
=3 -3-4‘ <

|¢3+.‘¢L"l-wl-If
IRy

49

t——

1S

i
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Question 4:

(a)[3 points] Evaluate:

1=

let «u = yaud|
y/{bL: Ax

o
s

T =

P

]

(b)[4 points]
some ¢, b and f(z):

r

lim —
n—oco 1,

—
S

f]

I

the area of the shaded region A.

L
[t st

Evaluate the following limit of Riemann Sums by interpreting it as fab I

|G

5
(c)[3 points] For the function f(z) whose graph is shown below, / f(z)dx
4

z+2
a:-13/2
J ‘/”’3 Ak
L/L

5 ~3
2 LA —-5’(.2)% +C

< ke
m—— 6 (x=) &+ C_J

z) dx for

1

2 @)
i=
3
Cax= £ o) =(xe)
x3c«(x

il

= —. Determine

f(z)

(S

[y

5 -5

x + [ Jrootx =
5
34+5
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Question 5 [8 points]: Evaluate:
szm3(lnm)2 dx

Z 3
U= GVL)C_) ;7‘(1)'-: X
A’l

s 2 lux -9!? T V= _2%/__

u .
L IT= (aw) 2 -f 22l x.L elx
“ o X

’A
J o
;:'..th'_fx _-ifﬂgfw

L x"e e

32

,_.[m )% L)<
:_i
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Question 6 [8 points]: Evaluate:

Te [5e
SX-§  _ sx-% -
K% x—0 (x+4) (X3) Xt 3
o ACx=3)+ B(x+y)
B (x+4)(x-3)
(4+8)x —3# +48
(x+4)(x-3)

s A+B= S = p= §-#
~3@+48= ~¥ = -—-34 +L{(§'—ﬁ)="‘?
~F4t+ 20 =~F

~F4 = —27 :
S Ay A
o B:r_q:/

v’oI-——f 1 4+ L ox
X+ X3

- LL/ /»L/xﬂ// + /w/x~3/ + C’]
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Question 7 [8 points]: Evaluate:
T = /\/16—-9}2da: :

WA= H Ssiks

Ax = 4 cos & A6~

et I:"’. - —

—
pawes

f H Y | = sintg HiosBets
= /-éf Los 28 Ao

= /{ | + cas (2&
J 4l cts

/é[ % + Slmgl@“)] + C

& +

i

(1

Esineg cos & + C

p’u sa = .X_
"f L & L/
x cos & = Jlb—x
/9’ W —
J ‘

lo—=9 %

o

o L= ?mrcsh(%ﬁ“)-&— ?(%‘)_r—-ﬂlfﬂ_’_&

g *C

= &qrcgivx(%) + Lo x +J1b-X +C] |
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Question 8:

4 .
(a)[4 points] Consider the integral | 4(1+ z°)dz. Let M; be the midpoint rule approximation

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

" - (%) px= 12 -2

. (’5;10)

o (2,10)
. @ UJS)

1
1

(o) 1

—t
[
-

\ 2 3 4

T, = (L“'L"O) (2) -+ (3‘%(5‘.9)(2) = ||

My = (2)(2) + (49)(a) = A¢.

AT -M, = n2-a6 =[1¢ |

(b)[4 points] Determine the error in 7, the trapezoid rule approximation used in part (a).

b K{b— 3
Recall, the error in using the trapezoid rule to approximate / f(z) dz is at most ﬁg‘a—)_
where |f"(z)| < K on [a, D] " ’ _

H

fx)= a4+ 4x™

fox)y= gx
o= ¢ =K
.
. g (4-0) g MU T
,E'G_ \ < ( . =
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Math 122

Question 9:
Evaluate the improper integral

(a)[4 points]
/f :

ey dx

[ G 3
[g—aoo j x e
= [im _%‘/ ’
'lo—)‘?"‘ e__q O
= fiL'M. -bq
b =00 [ s +-L
1T

{

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

[ =
- [JpoT e
| b
S|
= L‘:'g_ [ 2(3 A)l/z+.1(3-z) ]

(c)[2 points] Use the Comparison Theorem to show that the following integral diverges

© 23 4 gin’z
/1 = dx
X 1 X |
Since J“‘ ""i— A Mu&ﬁﬁj) b?r MW%
: 7 .2
Thegem . so  must jw x+5_;",’< of x.
| x
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Question 10:

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

y =z A‘Q,

y=x*

i

v — 1%
3

20-16
. =

(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.)

{t

{]

' +
Y
3 Y
e [Ha y 3 j_?_(_‘]
3 T 1, :
cx fige] =[] o)
, 5' 2 2
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Question 11:

(a)[4 points] The curve y = cos(z)}, —n/2 < & < /2, is rotated about the vertical line z = .

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

An' ""',l'
{
{
= Ces(x) I
g ;
//4\T§?224ZZ;7fﬁ\\\
! N
P —_— "
T
K= =
".‘L
V=07
S‘ aw (- x) Cos (x) AX
—=
2.

(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 kg7 Recall that the
acceleration due to gravity is g = 9.8 m/s”.

0 —— 1 Wkt - (‘0“‘%)(‘1'9%)(““).

Lo wm
j-- T

1oty ' \/J‘,o?e = J'

é-.—o

1960 Nw

it

‘\9“)(dq )

I
a’\;:
&> p
as
83

— 4.8 I L
- ¢
C
= 28, 20. 20
o Tz
= 196 Nw

Tovad vk _\S \’J&,Mke?\'*u\rone = |°\(,0§- 1AL =12156 Nw
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Question 12:

(a)[5 points] The base (flat bottom surface) of a solid is the region between the curve y = /1 — 22
and the z-axis. Note that y = +/1 — z? 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.

‘3

= ‘*Xl
5 "
\
L N T .
Y . - { - %
= x , 7% ,,\/-5 X" ol

|
- 7<3
ST o x- Aa
3 =1

" [0-3)-¢+9)

= | Z_
3
(b)[5 points] Solve the following differential equation:
dy 142
o . y(0)=1
dr  z+1 y(0)

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

<
-z

‘ Ay =f(o<+\) oA x

\-\-‘32'
A
A

ot (‘} ) = Z(”“'ﬂ) +C

La(o) =\ .

&vdraw\(/') = 2+ (

: T
¢o a\rd'am(‘%) = z(x+\) +g -2 J‘
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Question 13:

(a)[3 points]

(b)[4 points]

(c)[3 points]

flz) = 2 .

use the definition or any other valid method to obtain your answer.

Determine the first three non-zero terms of the Maclaurin series for the function

X 3
e = It Xt X o X oo
z 3
L \ 6
X ¢
e = |+ % -t-.?aa—y + »—-——rx’ e
3 x 31— xs— 75%
- -'- T, +ot‘!
K < X =
| 2 S 7
Lo -f—fwf_'l' tlaree m~5m Tevims awe X +X %;T

Use a Maclaurin series (not L'Hospital’s Rule) to evaluate the limit

. 1—cos(z?)
alc%mf*(ef—l)
4 ¥ ]
R T N e A
A0 S— ;(?
X3 | pAx+ XX o —/f]
, 2 3
4 ¥
( (o "“"'i. ‘-'"2%3.—'—# 9"é
xSt ST
y
' \
ol ap = Freen _
o
%‘90 l+ X o+ A -+
2T © G

ll

Determine the Maclaurin polynomial of degree three for f(z) = e*sinz. You may

7 % ) xs ZS" ..,)
UC(X) = (‘+7(+-12T- +_x_3.—-‘ i i (X_-T?T + Smi »
3 3 '
= A Xz - .334_‘—— Y ___—7;' + Cterms «Q,-O(ﬂg\'ee &veo:ﬁ%
: - Hom 3
P < afe’
- 7C+’XL " 3x X + ('L‘ev‘w\.s 40@9%& 9.‘# )
b Thomn
2 3
)= xE X 43 A S
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