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ADDIS ABABA UNIVERSITY
DEPARTMENT OF MATHEMATICS
Mathematics for Natural Sciences (Math 1011)
Worksheet I - July 2021

Part I Propositional Logic. ‘%

(1) Which of the fallowing sentences are propositions? Determine the trm% mw, when-
ever possible?
(a) 5 < 9 and there are infinitely many prime numbers. ’b
(b) Nairobi is the capital of Kenya. ) Q/
(¢) Thank you [or your consideration, @
(d) Aunswer this question, @
(e) #* = ¥ provided that r = Y. \Q@

(f) How many courses are you taking this semester?

(g) z+5=11.
(h}) The first human kind lived in Ethiopia. @
(2) What is the negation of each of the following @Hitimls'?

(a) Today is Friday,

(b) There is no pollution in Europe.

{¢) 6+4=10

(d) The sumner in Dire Dawa iy Qﬁﬁ | sunny.
(3) Let p and g4 be prapositions:
p It is below freezing, %

g @ It is snowing. V
OQLons using p, ¢ and logical connectives,

Write the following
(a) Tt is below freeajng dwd snowing,
(b) It is below [regeidg bur not snowing,

(c) It is not h eezing and it is not snowing.
(d) Tt is either smdwing or below freezing {or both).

(e) If it is w freezing. it Is also snowing,
(f) I i er below freezing or it is snowing, but it is not snowing if it is below
ing
at it is below freezing is necessary and sufficient for it to be snowing.
(d n the following propositions

p : You have the flu,
7 : You pass the course.
¢ : You miss the final examination.
Express each of the following propositions as an ordinary English sentence.
a) g b) =(p A q) c) (p=—r) V(g = —r).
(5) Determine the truth value of p if
(a) (4 = —-p) VvV ris False
(b) =q¢ and p = ¢ are True
(c) (pV —g) = (-rVvp)is False,
(G) If =[=r = =(p Aqg)] is true, then find the truth value of [(p & r)v ql < (~pAT).

(7) Prove that



[g_ﬁ nAg)=r=p=(g=1r) )
eV ri=p=(g=p) Alr=p). . . .
(8) J.Ehi t(l,;e fo%lc)wiﬁg' p&i}pnsﬁi?iung, indicate whether it is a tautology,
neither, Use a truth table to decide.
(8) [pA(p=g))=q
(B) (0= @) A=(—q = —p).
(©) (~g= —p) = ((-¢=p) = q).

(9) Determine whether the following statements are valid or invalid. @

a contradiction, or

(a) If I do not wake up, then I cannat go to work;
If T cannot go to work, then I will not get paid.

Therefore, if I do not wake up, then I will not get pald. @

(b) If T study, then I will net fail Math 1011,
If I do not play cards to often, then T will study.
I failed Math 1011, @
Therefore, I played cards too often, @
(¢) Today is either Thu rsday or Friday, @
On Thursdays I have to go to a lecture. @
Today is not Friday. Q

‘Therefore,] have to go to a lecture todagy,
(10) Let P(2) : x is an integer greater than &, @2(:5) ' is & natural number.
05 5.

Determine the trath value of tlhe following groposition
(a) P(3)AQ(-2) @

(1) P(2) = Q(2) Ve
(c) [P(3) = Q(4)] v Q(9). %
(11) Let P(z) : 2 is a prime number @ () : > is an even number,

S(z)

R(x) : ris an odd number. %/ () @ @ is an integer,

Write a sentence, which co @ ds to each of e following:
(a) R(x) vV Q(z) = P(z Q/
(b) P(z) & O(z) v H(é<\

(12) If &/ = R, then find_the truth value of (V) (T (Ve =16 = y+ o = 10),

(13) Let P(x) : z is s \\ osite number, &) ris a prime number,
Find the trush sof (1) (d)[P(x) & Q)] (i) (¥o)[Plx) = Q(z}].
II-.

(14) Find the ¢ r.%-'al,ur:s of the following where [/ = R
R

(a) Gr)yyljr® < %)

(b) % 0 = (Iy)(zy = 4)].

Part et Theory.

(1) Write the following sets in complete listing or partial listing method.
(a) A= {z|z is an integer and 3 < 2 < 10} 1 {x|x is even integer}.
() B={reBz-1)z -3 #£0sr+]= r}.
(c) C={reNr>23ez<0)].
(A} D={zfzeNA(z-1){z-3) £ 0 p+]= -8
(2) Il n(A\B) = 18, n(AU B) = 70 and n{An B) = 25, then find n(B).
(3) For all subsets A, B and € of some Universal set U, prove or disprove the following

statements,
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(8) (ACBAACA
(b) AcC B@;.Aﬁ.c}_jﬁ CBnC
) 4=\
ACB= 4 —
Let {7 = H(B\4) = B

A {$EZF42S$SG}
"'{IeZ|33:2?1/\E=3m,f0r—4§n58&11(1—2Em53‘}-

B— ; i e
I R
((13 {1\\[3 U C)e @@
AABN\ (AU C)e
(c) (AN B\ ) 6@

(5) (a) For every natural number n, define A, = {z € ZF< 2z +1 < 2L
Then find
(1) Ui:IAn §©
(i) [(Uhey A \(MI_ A, ¢ o
(iii) NA,, n € N. @
(b) For every natural number m, defir
Ay={reNz=n=z<n}

i s
(ii) UA,, n € N, <</
&@
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ADDIS ABABA UNIVERSITY
DEPARTMENT OF MATHEMATICS
Mathematics for Natural Sciences {(Math 1011)
Worksheet 1T - July 2021

Part I: The real number system.

(1) Two incandescent lamps are turned on at the same time. One blinks every, @ﬁds
E ihey

and the other blinks every § seconds. Tn GO seconds, how many times wi blink
at the same time?

(2) Write the following sets as an interval or union of intervals. In caclcase r € R.
() A={xlr#5Ar £ 8}, (b) B = {z[2%(2® - 1) £ 0}
(€) C = {z2* - 2z £ 0}. (d) D= {zl(z—2)(z + 38 F4) =0=xz>2}.
(3) Simplify each of the following sets and give the final resn n interval or union of
intervals
(&) (1-3,2 N (0,5)). (b) (-3, 3G R (~5,2.43)) L (0.3,11),
(€) (2,4]° N ((=0c,5)) UV, 5c)). (d) {—@.m) U (=0, )N 15,00)).

(4) Find the supremum and infimum of each of thg folewing sets of real numbers:
(2) All mumbers of the form 2-7 + 3- 4 3@1191@ P4, and r take on all positive
integer values.

(b) § = {322 — 10z +3 < 0}. .
TE3

(3) Find the smallest and the largest £l ts of the given set. Also the lub and glb
whenever they exist.

(8) A={zlz=5-Lin EN}\%/ () B={zlz e (-1,1)u {Lln € N}}.

(¢) C={rlr=Z=in¢ % (d) D = {x]r = 2L, 3 e N},
e) I = {3’r4"=27:5%_—|1“5 Y

(G) Using the Principle of M thematical Induction, prove that
(a) 14447+ . AQe - 2) = 28020 155 5,
(b) 1 x2+2 3©x4-1u...+n(n+ 1) = 2ethind?) g > 1,
(¢) 2°n*1 L Rig@multiple of 3 for n > 1.
(d} n® — nNg even for n > 1,
(e) 6™ = Wis divisible by 5 for n > 1.

(f) RN for n > 7,
(7) the sequence of real numbers defined by the relations

Ty =1land zp.; =1+ 2z, for n > 1.

Use the Principle oﬁh-iathema.tical [nduction to show that n<4dforalln > 1.
(8) Prove that /2 + v/3 is irrational number,

(9) Iff < Swithb>0,d> 0, prove that -g—:—é lies between the two fractions % and ﬁ.
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Part If: The Complex number system.

(1) Change the following complex numbers to polar form

(a) ~2 — 45, (b) 1 — /2.

(c) —~27. (d) 5. %
(2) Find the modulus and argument of

(@) (1- v (b) (1+1)" G @égr
3) Find z € C such that @

(a) Re(2(1+ +i))+22=0 (b) Re(2?) + zfm(z(@

(€) fm(2 ~d)z) = 1

(4) Express the follow; ing complex numbers in the form a +@@

(a) (1+4)3, (c) 2%+ 418,
(b) 3”43: (d) $(1+4)(1+ %),
(5) Compute the absolute value ami the conjugate o
(a) 2= (1448 (b} w =417 .
(6) In each case, determine all real x and y whiclrsatisfy the given relation.
(a)z+u-jm—-zz,:} (b) WU = (z — )2
(c) Z i =2 + 1. g\

(7) Solve the following equations.
(a}z-—l—rz 5) 2* — 4z +6=0

(c) 2+ 422+ 16 =0, é@(d} (z—iP =1, (e) =" = 32.

(8} Compute
(a) the square roots of
(b) the three cube m = —-8
(c) the four fourt%ts of 2= —14 V34,
( erte sin4f an ¥ in terms of sing and cos

) Find the locus NS z = g -+ 4y 1y that satisfy,
AT ﬁ?ﬁu B3 = -
)

(d) 2.7 =
(11) If —f— isin g for 0<6< 2 ‘\hDW that +“ za::otﬁa
{12) 1 and Im(z) 0, show that

(13 s f( ) ( sz is real ffzz<1
=z “J = e¥ r‘osy+251n t
)\y [t ) = 1)), Uy show thay

(14) Fing dzeg bllCh that 22 ¢ . (b]f(z) f(z)

6. (Hint: use (cos @ + i sin g))



