





) Express each of e following
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@) 2w pafas — o+ 5§
NETIE W ok e} ~ 6 = 7 d)1-1i e)-3i f)-10

1 EEy AN AT E B . .
P WL | SO the |'¢‘“L‘l\’fli]'_" in r:‘c"-“-’\-u!"r"brmii €. x+vi)
= AR Ty S ATENLE

0 e L w S 3FE s i = = . 3
VS 3] ]‘?T_-l— ) (=v3-70)s d) (V3 —i)®

123 Find the coanius and principal arpument of (L+ i)

- i = - - 2 i -_— ¥. = [ = 0
13) Find all values of z such that. 2) 2% = 32 Bzf=1+i azly @Qi-3ze5-1

d)fz+ 1)* = 1—1 e)e*=1+v3i fz(2-2%) =2

14) Find the values of (3 + i)"/2 and express each in rectangular form.
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11)1f 4, B,and C are any three sets, then show that,
(@) (B - A)o(C-A) = (BUC)-A,
® (A-B)-(B-C) = A-B
() P P(BY<= Ac B
(d) AABAC) = (AAB)AC

nis 1z vahid or nok: "

1 1. Determine whether each of the following argum
() If the moon is made of bananas, then there are monkeys on the moon. The moon is

ere are no monkeys on the Mmoo
= T o) L= 2 S Y e ey

(b) A sufficient condition for this year 10 be 3020 15 that last year Was

15 2020, Therefore last year was 201 9.

not made of hananas. Therefore, th e
2019: This year
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College of NatuYal Scid
Departmeng of Mathematics
Mathion (v dthemag tics for natural Sciences) Worksficet

~ Chapter . Propositiona] Logic and Set Theory
1) Letp: 387 ica COMPOsite number. i

2 9:123isa prige number.
Write each of the fo!lowing in words, and determine the tnuh value of each.

2.9V —p b.—~qap Cop=-g d—-geo—p

b
ot

Pairs of propositions is logically equivalent,
% @ (PVg)Srand(p=q) 4 (@=r)
b.p=(gv rland (- 1) = (r=gq)

C.p=(gqvr) and ({—r) A p) =g

3) Let P(x):x iz an integer, Q(x):xisa rational number.
R{x): x is an imational number and ${x): x iz a rea] number.
Express each of the following in symbolic form.

(a) x is an irrational number if x is a real number
(b) x is not an integer or ¥ is not a rational mumber,
(€) x is a real sufficient condition for x is an irational number.
(d) x s an irrational number only if x is a real number.

4) Let U = the set of real numbers. Determine the truth value of the following.

@ (v +x+ 1> 0)

(®) Ex) (3 + x = 0)
(e) (vx)(vy) [x* - y*= (x+ y)(x- ¥)]
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Supposc p, g, and r are Propositions. Use truth table 1o show that each of the following
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HEVWASSA UNIVERSITY

DEPARTMENT OF MATHEM ATICS

December 25, 2019

Name:

‘——-————__________________,_____ — ID,No. _ = Ser.

Instructor’s name:

e TIME allowed 2 - 39 hrs.

Part 1. Chooss the best answer to e
questions and write your answer on t
the answer sheet [1.5 points each]

ach of the following
he space provided in

1. Let U= the set of natural numbers.

P(-’F) = I is prime. g{z) = z is even. r(z) = z is odd.

Then which of the following statement is false?

A) (32)[p(z) v r(z)] B) (3x)[p(x) Aq{:n)}\ -
C) (3z)[p(z) = g(z)] D) (vz)[(p(z) Ar(z)) = glz)]

2. Which of the following is not necessarily true for any sets A and B of the universal set U7
A)If AC A, then A = ¢ B) AnB = A\(A\ B) -
C)B\A=B'nA D)If A\B =B\ A then A=

3. Which of the following pair of statements are not equivalent to each Ot]::r?

A) = (g=71), (pAg) =T B)p=(qVr), (rAp)=q
C)gﬂ-q gV p D) =(=pAq),pVerg

1+iv/3

. The polar form of z = — is e
: A i/l;;-( (Z) + isin{%))l i B) v2 (C%[ﬁ] B 1szn_§)ﬁ}}
cos( 7 )t e
Ci} e (303(135“‘) + isin(105%)) D) 2 (cos(%) + isin G. L EX
: 2 € B but 2 ¢ B, then which of the following is necessar

A) {0} S M Bl




4= 2) £ 0}
; Xpressed as a ynt .
2 get [E;E{j EN:n< 10}, & union of interyals i e Sl
= 2 ] :6|8}| Al{lrﬁng"‘i!]
Then a) (A~ Byucr — C={2406,7 8.}.51}
e Iy ‘
3. Let w=29_; J}ﬁﬂ::‘--—-———
tand z = —1 +1, then 2232 ig equal to RN ey
If (5 — 2i)(a + bi) = 115 4 18 Than it e : d;_____“
L = n Ji=

e

. LE‘t p(z:] kD - ¥
- X 18 negative” P T 1 3 A .
gatlve” Q(J:} Ly e B Then glve the negation of {“'TJi'q’y- = plr
i __.._’,.L,,:,l_F

6. The fraction form of 2.231 is

7. IfA = {(—1)“ (”" 1)}01 , then

T
a) lub of A = ,b) glbof A =

8. If = A (p < ¢) has a truth value of True, then the truth value of p & (g = r) is
9. fz= (V@-l- 1)®, then Re(z) =

10. Determine the truth value of the following statements if z,y € R
iV Gt e =1 b) (3z)(Vy)(e < ¥* — )

Part III. Work on the following problems by showing all

the pertinent information.

e truth table to show that the statements p = (gvr)

1. For the statements p, ¢ and r, use th o i

and —r = (p = q) are logically equivalent.

athematical induction Prove that
M forneNandn =1
< ed, r:The people will starve.

2. Using principle of M 4 peat]
12493 43840 =
q- GIG?S'B‘IG I“U.ID o f

ermine the validity © 4 . The
m and dEtErm;nruine d and the people w:l.l stfi.r‘\:i Jieli
he crops al‘ ve. Therefore, the ram e
ple will not star [4 points

: in comes.
3. Suppose p: The ran co
Gigs the symbolic argument fort
«If the rain does not come,
ed or the peo

crops are nﬂt ruiﬂ
using formal proof.

[4 points]

4. Find the




v 9 » rl
¢ (2 point each) (Choose the

?{!”
ws than or €

f even natural numbers less ths

hr b il | W Vel DAt

ing ig false.
Which of the following is f

)
C. (Vr)(3y) Pz V)

D. (3z)(Vy)P(z,¥)
ng sentence is not a proposition?

¢ numbers is even. C. The sun is shining
D. 3+4=1.

ing statement js trys?

i any two irrational numbers js irrational.
any two rational numbers ig irrationa].

of any two rational numbers ig rationa],
f any twn ‘rational numbers js rational]
CF and LCM of gg and 1205 4

nd respectively,
< B 120, B0

Par I'V: “urk:’.aul.

T ————a1y steps neatly and clearly.)
(3 poim | Prow that L . 3 f.\l\\\

e 1
r 4 W "y ST —
' s - 7T L | el =
7 toy Wa

C. 240 49

Té L
CH






I'wo trains are mov;

n
Simultane

B at 30 myg
= N OPposite direct:
ous] tirectiong e "
Y that they are on g collision ¢ o track. The Engincers see
apart. .‘Xssmning both t iy

: Urse and apply the brake
: Tains have the same Y the brakes when they are 1000
trains are to

GG erat W o W 1 must ¢ i ac i
: Ll hl 'lh..dEI |['|.|".I|.\ e !‘ A
Ao — l .D Tn.lrs

B. <09 my/g?

C. =300 m/s D. <003 m/s

7. A particle is Moving around g

coordinates of the particle when i
What will

circular path with a constant speed as shown below. The

tis at point B are x = Sm, y = (hm and its velocity is (10 m/1)§

be the particle’s velocity and acceleration when it is at point A respectively?

A. (10 m/s)i and (-20 m/s?);f
B. (6 m/s)i and (-12 m/s*);

C. (6 m/s)j and (12 m/s%)i it
D. (10 m/s)j and (20 m/s)i

i h question
11 the blank spaces following eac
ive short answers that best fi
DIRECTION II. Give s

and give your answers on the answer sheet.

= (3i - 5j + 4k) kgm/s s
i tum vector P = (3i - 5 +
1 in the direction of the momen
. A unit vector 1
1 l o i {20m/s at an angle of 53°
fired t wards an enemy target with a velocity of Js S
B / jons based on this pon.
i 7 following questions base
values for the o

=4s) = i+ j o :
(t s e of 300m will the missile hit the tmg‘e 2

from the horizontal. Find the
ty of the missile at 4s: V

e veloci :
o { is at horizontal distanc

b) If the enemy targe G in arrived and
- sashify ST e 300m long train ,
o over a rail way but unfortunately 2 @pts)
. t to cross ; e ;
3 g = How long does he need to wait 10 CTOS> s
him. Ho i
pasSﬁS b}’




4= 2) £ 0}
; Xpressed as a ynt .
2 get [E;E{j EN:n< 10}, & union of interyals i e Sl
= 2 ] :6|8}| Al{lrﬁng"‘i!]
Then a) (A~ Byucr — C={2406,7 8.}.51}
e Iy ‘
3. Let w=29_; J}ﬁﬂ::‘--—-———
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6. The fraction form of 2.231 is

7. IfA = {(—1)“ (”" 1)}01 , then
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a) lub of A = ,b) glbof A =

8. If = A (p < ¢) has a truth value of True, then the truth value of p & (g = r) is
9. fz= (V@-l- 1)®, then Re(z) =

10. Determine the truth value of the following statements if z,y € R
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Part III. Work on the following problems by showing all

the pertinent information.
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ADDIS ABABA UNIVERSITY
DEPARTMENT OF MATHEMATICS
Mathematics for Natural Sciences (Math 1011)
worksheet | - November 2019

Part I: Propositional Logc.

g

b Which of the lollowing sentences are propositions” What are the truth values of Lhose
that sre propositions’
\a) <9 and there are infinmtely many prine num

{b) 2* = ¢ provided that z = y
e} How many courses are you taking this semester?
{d) The first human kind lived in Ethiopia

{2) Consider the [ollowing propositions

r : Rabbits have been seen in the area

b & Berries are ripe along the path  w: Walking on the path is safe.
Write the following propositions using r, b and w and logical connectives
a) 1% s not safe to walk along the path, but rabbits have not been seen in the area
and the berries along the path are ripe.
b} For walking on the path o be safe. it is necessary but not sufficient tl
ot be ripe along the path and for rabbits not to have been seen in the ares
€} Walking is not safe on the path whenever rabbits have besn seen in t}
: ‘Berries are ripe along the path
(3) Given the lollowing propesitions
P - You have the flu r: You pass the course.
g - You miss the final exammation
Express each of the f-';“{;'.'.'mg propositions as an E‘Idlnary
a) =g & r _ B) ~lpAg) ¢ lp=- 2
(4} Determine the truth vajue of pif :
# a) (4= -p) v ris False bj —¢ and
: €) WPV ~q) = (~r V) is Falee 0 .
(5) If ~~r = —(p A g)] is true. then And the &
(B) Prove that
a) '(p.-‘ g =rT=p= fq#r]
(7) For the following propositions.
- neither, Use a truth table g
:': 2) i/ (p=q) =g
£ c) (~g = —p) = ({-qg =
: (8) Determine whether the follow
&) If I do not wake up, then
If I cannot go vo work,
Therefore. if | dg not
o) If 1 study. then I i
If 1 do not play
I failed Math 1031,
Therefore, | played cardy

=
"
=




) "mdhﬂhﬂﬁiﬂmThrle)___tumniuahmhh}mhwm
~ ago. They both (live) in Orlando, America. Usually they (8) (meet) every weskend
nd read some books together Mike had a terrible accident a year ago, so he siwaws
9 need) a wheelchair. It all happened when they went 16 mountain bike tour i the
There,be (10) _ (fall) onto a rock and broke his left leg.

@ paragraph of 8-10 sentences about your dormitory life at Hawassa







() Let P(z) . 7 is an integer greater than b Q(z): z is & natural nu,
i Determine the truth value of the following propositions,

8) PBAQ(-2) b P2)=»Q(2) ¢ [P(3) = Q(4)] v Q(9),

(10} Let P(z) : 2 is & prime number Q(z) : z is an even number
Riz) : z s an odd numbe
Write & sentence, which corresponds Lo

8) Riz)v Qlx) = P(z)

S(z) : z Is an integer,
each of the following:
b) P(z) +» Qiz) v H(z).
(0 WU =R, then find the 1ruth value of (Yz)(3y)(v2? = 16w y + z = 10),
U2 L Plz): 2 is 5 composite number  Q(z) : 2 is & prime number.

Find Lhe truth values of (3 (32)i Pl s W) j
~ Lt . W 3x) | Plz) & Q(z)] (1) (Yz)[Plz) e Oz
(13} Find the v visiues of the lollowing where [/ = B b

‘} fhf{"y;[‘ﬂ.i - Ugal y ) !.rJ'“'.j' ﬁ' {j 5 [ }y)!"-‘fy 4"‘
Part I1: Set Theory.

I Y i
s Write the following sets 1y ing or vartis

. A = ':__;_-_3- W An i B3 <x<10kr E;{' x .I.; ;;:H“:*;m”""-“"c
i *y b)) Bw iz €Mz - 1)z B AOw 74 X2} "*{- ‘}'
- C {z ¢ Nz >3z, V) X3Ge3 . con. Oy !
M Dwl{zzeNr, S ¥ 0 z e = x}.
. :: ril A f:_ = |5 niA i 70 amc nlAr .rf, =2 2{: lh] H } N
3) For sll subsets A 08 and C of scane Universal set v, mw opeowe:

COIpeLe Lisg
LEEET '

F

plAaleTeTite

. i j:'.f A : B il A B ﬁ_f‘.’“ﬂ-‘
"‘ ;4’ H" ;;‘.'ir,r"; ,Fﬂl:B‘AU[ I‘
st Umiz€li~1252%6] Ew
Aw{zszrr;zmk‘ru":: g, kot -1’.-,{,-5““!__25'. %
B={0.1.3; ﬁﬂ::‘fzgn—.‘i n € A) s ]‘.
Then find _
s AVBLCT b) (A\B) (AU c) (A
{n wa;zwud mumber 7. define A (4 F_-'z::ll

Dofaphe BT A2 4
'-,b'. h m m i ‘14—5“_*

&.wﬂv-n»:cn!
1 S A B VA e N J;r[

F Ozdnslizp
.'a’-i_l
. > ;
""‘f "-

o A

-l -



ADDIS ABABA UNIVERSITY
DEPARTMENT OF M ATHEMATICS
Mathematics for Natural Sciences (Math 1011)
worksheet [1 - November 2019

Part I: The real number system,

) T incandescent lamps are turned on at the same time, One blinks every 4 soconds
and the other blinks every 6 seconds. In 60 seconds, how many times will they blink
at the same time’ |
|2) Write the following sets as an interval or union of intervals. In vach case x € R.
(3) Su&}phh' rfkk'i of 1Ft;re ;;::ﬁw”h it 3 & “ {'r“-'f ) Sl 14 §) b e 2 2). !
: e foll g sets and give the final result as an interval or unien of j

mtervals cl J e
A2 DA e

(&) =3 9 v BY\E w1 T

I.?cw ( f- l,n_‘:n.:ﬂ,‘u = E;ﬂ u-;sp.s.um(—5,2.43)}um.3,11}. :
(AT (o, B)) U 0, 00)). ) (~0.3,0.03) U ((—o0, =) N [5,00)).  ASE# i
1) Find the supremum and infimum of each of the following sets of reafnnumlbm- ; (“W"ﬂu i

(a) Al numbers of the form 27 + 39 4 5~ =T
J3ers 0 ; % J- FT % BT where | : : = QTP

integer values. P ¢ and:rkshe 0% AE R 6#“#'!1"

(b) 5= {32 —10:+3<0) it

“imd the smalles : ] s e

I ind the '.Iid‘lut. and the largest elements of the given set. Also the lub and gl - '

whenever they exist.

= {zilz =5—=ne N} (b) B = {zlr € (-1,1) U{3In € N}}.

= {zjzx = =:n € N} (d) D = {z|r=2;n € N}.

5
b}

i

L) '
e) E = {zjz = 5535:n e N},

(6) Using the Principle of Mathematical Induction, prove that
(a) 1+4+T+.. +(3n-2)= nidel) forn > 1,
(b) 1x2+2x3+3xd+..+nn+l)= nt ) for m > 1,
(c) 22! + 7 is a multiple of 3 for n 2 1.
(d) n* — niseven forn 2 L.

(e) " — 1 is divisible by 5 for n 2 1.

(f) ! >3 forn>T.

(7) Consider the sequence of real

numbers defined by the relations

z,=1and Z,1 = 1+ 2z, fornz 1.

ical Induction to show that z, < 4 for all »
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