School of natural sciences
Department of mathematics
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4. The equation of line perpendicular to the curve of y? = x*y*tanx — 4 at (0,2) is R =

g at the rate of Lm/. When the radius is 5m, at wh
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5. The radius of a spherical balloon is decreasin

rate does the : -
i. The volume changing N s OAMCAS detx

ii. The surface area decreasing A=z 41T le ¢ out tas kodu de
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(\6 Find all critical number(s) of the function flx) =

7. The number c that satisfies the Mean Value Theorem for the function f (x) = =2 c;n (1304
"\, is{l’_\@_ 5 (L | e P
8. The formula for the A" order derivative for f(x) = In(1 x) is (& ‘) ,
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General Direction: This exarn booklet consists of twe parts
the instructions in each part.

For instructors’ use only!

Parts
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4. Determine an equation of the line tangent to the graph of the cury

yt+exiy+x=3at(l 1)
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Applied mathematics T (Math 151} final exam. Date  23/02/200

Adama University
School of Humanitics and Natural Sciences

X Time atlowed; 3brs

Part 1;-Give shot't 2n8wey for the following problems (& pis)

| Evaluate the follewing timits (i it exists)

e S
%)' o= e )Im,u—\)!:u1i£.r =, Srres

b lim it i
= . ,;. X )7 X-1)

o i
a-h)-f1a) . i LN e
2. Suppose J'(a) exists, then lm- f_ﬂ_J‘_;_ v in terms of [ (@) 1. ’f la.) IRl
r-) n
o
Pari 11: - workout problems T
SH
Attempt all the problems and show a1l the necessary steps cleariy and neatly. f’: !
- L i - Vs 0y
I Use £ -0 Jefinition to prove that lmix’ + x) =2 (3 pts) TG
1l ! == ]
sl xel
2. Use the definirion of derivative 1¢ find the derivative nfzhe function MR
] =
~3 ] -
{ Pl C |
i ; - H‘{) in( e ) \S psd X oo
| Ji\_ ; e _« ] s L5
i
| .
| i vl W gst 1
! 3. Find the derivative of the funstioh 16916 t.zn\w‘ + 1 (3pts) ANEE
4 Find the value of @ and b so that the function (5pts) i
| L
i T : T
XN 2sme AR
d
o i3
1(14) Zxcotx+h R S
1¢ S
‘ g )
. A/ = "
!.: ~bksink L =SxEwm
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e

is contmuom every where,
3, Let £ be & function ditferentiehle
EEA) i (") ~4f(x) (-\)

al 2, and f(2)=2end f'Q) =1L
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cs ii,(iMalh_.'IB-'l) final exam.

. of an open tank Wit‘h‘ e

he used in the consteuctics
o greatest

/. tmetal a
;;7_'1f48m ofshec i w0 that the capiciiy is the

square base, find the dimensions
possibie,

(5 pts)

o by describing ail the necessary

8. Sketch the graph of the funcnoa 1(x) —._,._\.,

information. (¥ prs)

s < J‘Sin {in Xt b) {"“""" dx (4 pty each)
: ¥iie \ =X

10. Suppose fix) is a function satisfying the foliowing conditions: {6 t5)
a) fl0)=2 . f{1) =
b) £ has a minimium value at v == . and
1 forall x
[2ax 2ay -1 2ax bt}
=] b b =
2uv +by  2ac+2h+] Zax-+ b

tor some constants a and b,
Then deiermine the caonstants a and b and the functior f(x).
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1 I_m_ If eim 77(x)=0 and lzmg(x) 0, then £im [;(((x))] does not exist.
x=»]

2. I‘[ng @x)nl,thenfftqf(x)=l. ' ¥
3. _(fm_f_ Ir{m)n [is differentiable at ¢, then it is continuous at ¢,

4. ‘iﬁﬁu Let f'bea function. If f(1)-<0 and f(3) >0, then there exists a number
¢ between 1 and 3 such that S(c)=0:

Tt e

PATR II. Multiple Choice Questions: Choose

he correct answer among the given
alternatives and circle your choice. (1.5 pts each) "

1. Which of the following is the value of ¢im SNz ?

*=0 23in Sx 3

3
B. 3 D. 2 "
2. Which of the following expressions gives 'the derivative of the function fl)= I
x cos(3x)+2xsm(3x) | ' @ 3x? cos(3x) - 2xsin(3x)
7
g é x cos(3x) 2xsm(3x) D, 2* -°vi11(31t)Ji 3x? cos(3x)
: a2l

%
2 ' is equal to:
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lhort Answer Questions: Wri
Dlank space worth 1.5 pts)

1, Kvaluate cach of the following limits, if the limit exists. / o

(a) Lim \H o __1@—4};" 1

X! rx+l ig '
(1) tim (3x+2)‘ ‘é é ,’.’l
8™

2. Vor what values of k is the function

3x -x —ket, x>1
K. f&y= N J.:e;yllcmsatx-?l?
éx'_’ Anwnn___E;"Z-____...——-——.
_ 3, If y=x'e", then y'= ,L’L(b.li éX" ixej

4. Find the equation of the tangent line to the graph of ¥’ +* =9 at the point (1,2).
l

cdep t el
@ J = —;’

Answer:
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PART IV: Work out problems: Show the necessary steps clearly and legibly. .
1. Using ¢ -6 definition, prove tha't Cog 1
’5 {:;rg(Bx+2)=5 'z(3*p
+ £5¢c be given, ne weat te ‘)-é‘ogaf A0 duck
pLlx-1] L5 - ﬂ»m/;ta) o LIS~ (e

= B|exty) - —s|cE
= /3x+7—-ﬂ¢5

K 9 | 3x-3(LE -

| >3p~JLE

s zé/
:

C heese f e There }m by ;{,e,‘?f—cnfaén,
B bl
,=oij

has a solution between 8 and 9. - (3 pts)

2. Show that the equation vx -8 = =
X

Anrs,

| 3 = S B =
= TRl

ma,b - (x~8

A,O-V& Sy AN b/ﬂ 8 ond 9
Then #13J)° 8*’5‘ (3-8 = L= on=uul
R I B

4

RBJW 4‘0‘9) Wo OPPo.Sd/'E.J;,?_n
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ticle moves along a straight line with an equation of motion

ere Sis measured in metersand /in scconds. Find

{a) The average velocity on R 5".1\( L 5 % _

’ (b) The instantancous velocity when ¢ =1. “f

B M- Sig) - S(1) But, S(3)- 3+ -263 ) 44(3)

'Zlf \Id\[ g "':"T '_.(:_j_ _,,.., 3 = :'. 6 ‘]_ S’f
- 23 ‘:‘_'}A._—F S L‘- ~ Ej’ :C;/
Ry Srys 2 z@)fdﬁ” 3
A ///”?x5_L+4— ~~A{
Adex- \t é_—

= JA41\ \é’ //,/ } ._
ot =8 / J g
: " b/ L’W -2 2T et b 1 J)QLK / i p
. (t ’ -

4 et

: :aa) z

C\MH e
Lo

G.———_

4. |fthe area of a circle is changing at a rate of ¢ “N how fast s the radius changing

when »r=3m?7 il (4 pts)
i
.S% i
A Azl = :ci_{f':’ )
dt g

g 67, dA = Tawr g

dt dt +

dV -~ : 6.77\‘(/‘
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