TMUA Multiple Choice Practice - Proof and Logic

1) If £ (x) satisfies f(x) = f(x?) for all real x, which of the following must be true:

A fA=fQfQ) ¢<?=P¥§=Mﬂ
() =E(n

F(16)=f(=2) =0 SRR

C f(0)=0 Ho)—.ﬂ(DB

D f(=2)+f4) =0

Look Eor wumhfuampm

2) Ifa < 0and b < ¢, which of the following must be true?

A ab <c x oe=-l b= esd
B ac>b X, a=-\, b=17. c=3
C  ab>0 X a=-\, b2%, €=3
D ac <0 X az-\, b=-7, ¢=-

@ ab > ac

3) Given that p and g are integers, and that three of the following statements are true,
which is the false statement?
I S D L T
= C¥d A
B p+qiseven = ¢q =& kol even o bolk o o hor @ mmachbe Fali
. * are W

C  2p+glisodd > g isoM > e T
D p>+2gisodd = ¢ (s odd ~ A 1 G\t
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4) Consider the following conjecture:
“If N is a positive integer that consists of the digit 2 followed by an even number of 1 digits,
then N is a prime number”
Here are three numbers: I N =21 (which equalsﬂﬁi’?) oven noder o 1
11 N =211 ( a prime numbér) o_bu,\\/v’wmp’\e
I N=21111 (which equals 227 x 93)

Which of these provide(s) a counterexample to the original conjecture?

None/ I only/ Il only/ 1@ Iand T only / I'and IIl only / II and Il only / T 1I and III

5) Which of the following is a necessary and sufficient condition for
C k
3 tan(=5) =0
k=1 3

i’ar\ 1‘_:3—
A n=3 g = o IS
B n is a multiple of 3 | ————
C n is a multiple of 6 mathiple ol 3 L
~olll c
@ n is a multiple of 3 or n is 1 less than a multiple of 3 o Lley ha~ e 5
E

n is a multiple of 6 or n is 1 less than a multiple of 6

2T \- n .-
‘"C.’./\ e~

Iz O

6) The real numbers a, b, ¢, d satisfy &y prove shakenweat
O<a+b<c+d and O0<atc<b+d is e R all vl
i 1 . Os C\'\A a S\\-\S]-Q-
Which of the following must be true: k—-efaoca.-/\—wp]ﬂ— ls prove fele

I a<d ~~ larbre < Ldsb+C
Yy b= & c=5 d= A

II b<c X Qc

I atb+c+d>0 —

None/ I only/ T only/ Ill only / T and II only I and IIT only / T1I and III
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7) The arithmetic mean of five consecutive integers is an odd integer. Does 4 = T / e / w7
Which of the following must be true?

I The largest of the integers iseven x = ~+ 2 @S odd

II The sum of the integers is odd v

III The difference between the largest and smallest of the integers is even. _—

None/ Tonly/ Il only/ Il only/ Tand Il only / I and III only / [T and III

Ae2 v a-\r ne n"tlaente 2

o o O L o

S
‘N s odc\ o0-0= &
F( X
8) Consider the following statement: need  F( Flc) = X bk <)

If f(f(x))=x then f(x)=x

Which function provides a counterexample:

1
A f)=1 B f(x)=x @f(x)=— D=2
FER) = |x4ec X X f(eey=> # X

FEOY = o =%

2
ab
9) If a, b and c are integers, consider the statement —— is a positive even integer (*)

‘ ¥ = I X 7
Which of the following is a necessary but not sufficient condition for (*) to be true e

| ab is even v II ab >0 111 c 1S even

None / ITonly/ Il only/ I'and Il only / T and Il only / II and Il only / T II and III

Corsvdes Une (o (o posilive

# = T 1 ack L ek # ab <D a2 b<D ab®s0
C\}) bc*((( > Q,bhd({ Q=2 b=-1 ¢*= a=2 b=-I ¢=
= ab?edd = codd = oold a_)f_ =2 ok neassaTy ¢_~3Z>1_: 2 ok nesSaT\
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10) For any real numbers a, b, and ¢ where a > b, which of these three statements must be true?

I -b>—-a _~ X by -
M a®+b*>2ab ~ (&-5) = a*-2ab+L? 20
11 ac>bc N A ,\an\gw_

None / Tonly/ IT only/ III only / I and IIT only / 1T and IIT only / T II and III

rnaind e & drvisol
11)  Ifx, a and b are positive integers such that when x is divided by a the remainder is b and
when x is divided by b the remainder is (a — 2), then which of the following must be true?

d.:Pq+t> aL:ibra—Z

a is even
b<a a-2 < b
. b=a-1 o< b2
x + b is divisible by a bseo <« ht?2

(C—C,Ib Qre_ i~
e FoLsea 5 ad l)i’z

Q:§+l bic\“\

12)  Consider the following statement about positive integers a, b, ¢ and d
If a divides (b +c¢) and a divides (¢ + d), then a divides (b + d)
Which of the following provide(s) a counterexample to the original conjecture?
I a=3b=dc=5d=8 a~of |Crd

II a=5,b=3,C=2,d=8\/ /]Q
Il a=2b=3c=5d=7 xonpL Aok v tesexop

None / I only III only / I'and Il only / T and IIl only / 1l and III only / T1I and III
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A

X Lol of Hlese 15 TR
13) If ‘—‘ > 1 which of the following must be true? . cose b A7 A = A
4 ,:[/,E/E ANV Ay CQ( A'
I x> 4 meoox<-4
S (‘/{\u‘v& Pz S\ACLIQM‘"‘
None/ [ only /[ Il only)/ Il only / Iand Il only / T and Il only / II and IIT only / I 1I and III
Sahvig Ll >k XD - 5| ok -4
;Wl; ' X >0 = > " =
=] =>C G lse | = -
>4

o X <L-U  of

14) Consider the statement:.
(*) A whole number # is prime if it is 1 less or 5 less than a multiple of 8.

How many counterexamples to (*) are there in the range 0 <n < 50

2 1 (ﬁ@ 43
7@ 2% 31“7

AN L B WD

A
B
©
D
E

15) A cubic polynomial is given by f(x) = x> 4+ bx? + cx + d where b, ¢ and d are constants.
Two of its factors are (x — 1) and (x + 1)
Which of the following statements, taken independently, is/are necessarily true?
I Iff(0) = kthen f(k) =0
II f)y=x>—x
I The graph of f(x) is symmetrical in the y-axis.

A none of them cey= I+ bh+c 4-(\({—_0
C,(-|>= -\xb-CxrdA=0

I only )+ 2 =0 el

C II only L be- o

D 111 only F) = 30 v by ™= - b

E I and IT only I, LY==l -h=1k

F Iland Il only Fly= 1K~ -krk =0

G I and III only ; sablise, bt nob necesseny X

H I, IT and III ) b=0

PR RENL FON R SO
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16) Consider the following statements about the polynomial p(x) where a is a constant
I p(a) =0and p'(a) =0.
II p'(a)=0and p”(a) >0
111 p’(a) <0and p(a) >0

Which of these statements are sufficient for p(x) to have a local maximum point at x = a?
LT L = max ckx=4
none of them Does 1 v >

B I only ook + conld be x
C Il only L. glebptinl  inpnuna

D III only \;*L_ﬁ

Q >0
E TandII only

N~ ‘\’\S\'— be—
F T and III only T Sl‘ca,‘;;\ffxl’ \/ PTS PO\'A\' <
G II and III only I mecossen
‘ ADI— N ¢
H I, I and 111 w  Concave P‘;‘Efaﬁ;““‘ a svelk ?0,\,?5 b
Doy TILIL =2 (%)
17)  Which of the following conditions is sufficient but not necessary forﬁ <x
X
I x> 1 II x>—1 I x| <1
o | ex <« |

None / M only/ Il only/ Tand Il only / T and Il only / II and IIT only / I 1I and III

I x> | Ixl=% IT Counberexanp\s Greder o me
d_"l/ x| = X, x>
=1y =
L |
'd—' Co,\glr{ﬂf X £ 0O
X ¥ —_
= ac>i;] ) T Comirlrexanmple x| =-%X X X _1ex <P
/ C.L:\/z -

(f\ol’ nacz,&s&i) ﬂ-gi“-‘l-z‘

18)  Consider the statement: f(x) > x for all real values of x > 1

Which one of the following is a negation of this statement?

Skakemert
A f(x) < x forall real values of x < 1
Vi Fix) > X
B  f(x) < x for all real values of x > 1 Corall x> e
C  f(x) < xfor at least one real value of x < 1 NQ&&L:@W
@ f(x) < x for at least one real value of x > 1 « > svck Wt
E  f(x) > x for at least one real value of x <1 7LMB ot CE) >
F  f(x) > x for at least one real value of x > 1 -
G  f(x) > x for no real values of x < 1 Twe exik x> Suck Uab B2
H  f(x) < xfor no real values of x > 1
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onlle [k ado Sﬂg\L bl
L\C
19) A set of cards has a single letter 4 number on e&&ﬂb

Five of these cards are laid on tﬁe table so that only one side of each card is visible.
The cards show the following: Q K 3 6 8
Dan states that all cards with an Q on one side have an even number on the reverse.
Which cards do you need to turn over in order to check his statement? It Q Hen 2ven
A card Q only QR v decle fos even nunbus
cards Q and 3 L x  {rce\vaf
C cards Q and 6 and 8 3 v cheek for @ Ui could be a o~ Lezdickion
D cards K and 3 L x ca~be Q o ok Q
E all of the cards @ ¥ ca-be R or nok R

20)  Consider the following statement:

If f'(x)>0 forallrealx thenf(x +1)> f(x) forallrealx

Which function provides a counterexample:
Need B () >0 bak Flxt) & ) for & X

A fx)=4" B f(x)=4x*+1 C
4-x x—1
D fw=— (B fw="
C ()L = D\B D x 6 v
Fxr \> > ﬁ()t\ (S\m‘cl—g :/\CY_QQS\\»B> v QS ‘3.3
21)  xand y are non-zero real numbers. Consider the three statements below:
I x>y if f>1 e 5| Hen JL'>3
Y J
X . e Y no

I ; > 1 if and only if = <1 oj';?‘.@as éf

11 Ifxy < 1thenbothx <landy <1
Which of these statements, taken independently, is/are true?

@ none of them 1 x=-4 X_72 bt 31_43 X
B I only Y= -2 N
< | NS ol +ve& o ol —ve ¢ \—'5_&: < l

- tonly L S i J'{I/ <) Coa have Y —VEe
D I only 921 LR C~d X AV
E I and II only a v * o % r X
F IT and III only i X1, X
G I and III only ‘3 =2
H I, IT and III
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22) Jill, Kate and Lara each wear a hat. There are three hats: one black, one red, and one blue.

Itisk that:
is known tha P %\ack> 2od 2ue

1) If Jill wears black, then Kate wears blue.

Blue? Bv«ck) Red Blacke

2) If Jill wears red, then Lara wears blue. L Rad Rluo Rlack Back¥

3) If Kate does not wear red, then Lara wears black. 3>3( Sb X v’ Vi
What is the colour of the hat Kate is wearing? doos conbiaabion )

o e only one e
A black poslks even "L"“‘Sl‘
I‘ed o 5"‘”\“'&/'/\.0—-(1&
QPPI\DX
C blue
D there is insufficient information to answer the question

O
Need B0 > O o >0 hut () €0 L sore S 2

23)  Consider the following statement:

2 7
If f(x) >0 forallx >0, thenf'(x) > 0 forallx >0 alR (1—4'2_\*'% >

Which function provides a counterexample:

A f)=x>+3x+4 7° f)=x>=3x+4 > € )
C  f@=x243x-4 FD<° D fry=x2-3r—4 (D
LB =2 v 3 2 Fx) = 2-3
((xY>D A Bv Cx Dk A mE S
Fr(x) >D v x v A

A IS S\Aﬁc\‘cﬂg,\l/ CDY_ 43‘,(_—’1

A N neod A > TL I i neceSesy b A
24) Iff(x) = 1 for all integers x # — 1, which of the following must be true?
X
I f&x+1>f(x) II fx) >0 o fx)#0 5
’rru\g No L)Lo_./\ =0 No Ola~ C =

None / Monly/ Il only/ I'and Il only / T and Il only / II and IIT only / I II and III

T Flocery= xel
AL

. . >
Co~svd s F(;L(—\S —Q(.\L} - 8 Haee >0 0

R L T LI
T N4z SR ETTREVIN (car)(a#t
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25) A set P of intggers is called a closed set under addition if and only if
for any integer a in set £} there exists an integer k in £ such that

k is the sum of a and b for all integers b which are in P.
e S

Which of the following is true if and only if P is not closed under addition?

A There exists an integer a in P, such that for any integer & in P, and any integer b in P,
k is not the sum of @ and b.

B There exists an integer a in P, and an integer k in P, for which there is no integer b in P,
such that & is the sum of a and b.

C There exists an integer a in P, such that for any integer k in P, there is no integer b in P,
such that £ is the sum of a and b.

@ There exists an integer a in P, such that for any integer & in P, there is an integer b in P,
such that £ is not the sum of a and b.

E For any integer a in P, there exists an integer k in P, and an integer b in P,
such that £ is not the sum of @ and b.

F For any integer a in P, there exists an integer & in P, and an integer b in P,
such that & is the sum of ¢ and b.

G For any integer a in P, there exists an integer & in P, such that for any integer b in P,
k 1s not the sum of @ and b.

H For any integer @ in P, and any integer k in P, there is no integer b in P,
such that £ is the sum of a and b.

Srebenet

Lo a,\$@\ Uore excn R gucl Wel S

e N
Ngre excde @ swel Ve b &L U o axidr R sol Wek

Co—all R ok S

S .S\ACL\ l/ka,,'

T Fu\u&'o\,tlr 2
‘_\A\-&\Sbu.\’
& ol
flfo(r-g - | ¢ /lo(’ Sava DC— Q ool N Losr Sonng I ‘{,\P

’]\
FML@& @uj‘ AI C_
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