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INSTRUCTIONSTO CANDIDATES

Please read these instructions carefully, but do not open the question paper until you are told that you may
do so.

A separate answer sheet is provided for this paper. Y ou require a soft pencil and an eraser. Please complete
the answer sheet with your candidate number, centre number, date of birth and full name.

This paper contains 20 questions. For each question, choose the one answer you consider correct and
record your choice on the separate answer sheet. If you make a mistake, erase thoroughly and try again.

There are no penalties for incorrect responses, only marks for correct answers, so you should attempt all 20
guestions. Each question is worth one mark.

Y ou can use the question paper for rough working or notes, but no extra paper is allowed.
Y ou must compl ete the answer sheet within the time limit.

Calculatorsand dictionariesare NOT permitted.

Thereisno formulae booklet for thistest.

Please wait to be told you may begin before turning this page.

Thisisa practice paper generated from a question bank written to the TMUA content specification. It is not an officidl UAT-UK
paper. Answers and worked solutions are in the accompanying solutions bookl et.
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1 How many real solutions does the equation x* — 5x2 + 4 =0 have?

A 2
B 4
cC 5
D 0
E 1
F 3
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2 Solve xy =6 and x — y = 1. What is the sum of al possible values of x + y?

A 10
B 5
C -5
D 7
E 1
F 0
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3 Given that 2° = 5 and 2” = 20, find the value of 2.

1
A _
4
4
® 3
C _
4
D -10
25
E -
2
F 5
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4 Let x be areal number. Which of the following statementsis equivalent to 'x > 2 if and only if
X’ >8'7?

A X¥>28=x22
(x>2=>x*>8)and (x*>8=2x>2)
(x<2=>x3>8) or(x*<8=>x>2)

x>2=>x°>8

m O O

x>2o0rx>>8
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5 Consider the claim: if n isa positive integer then n? 4+ 1 + 1isodd. Which of thefollowing isa
valid proof?

A

o O W

m

n* +n=n(n+ 1) iseven, being the product of consecutive integers, so n”> +n + 1 iseven
plus one, which is odd.

n® 4+ n+ 1 cannot be factorised, so it is odd.
Forn=1,2,3thevauesare3, 7, 13, all odd, so the claim holds.
Suppose n? 4+ n + L iseven. Then n is even, which is a contradiction.

If nisodd then n? isodd and n is odd, so n> +n + 1 isodd.
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1 1
6 Claim: if a> b then — < —.
a b
| Supposea>b. .
Il Dividing both sides by ab: — > —.
1 1 b a
[ So—<-.
. a .b .
Which of the following is correct?

A Theclaimisfalsein general and thefirst error ison line 1, since ab may be negative or
zero.

The claim and proof are correct.
Thefirst errorisonlinelll.

The claim istrue but the first errorison linel.

m O O @

The claim isfalse and thefirst error ison linelll.
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7 Prove by cases that n® — n isdivisible by 3 for every integer n. Which set of casesis both sufficient
and necessary to consider?

A n=3k+1,n=3k+2
n even, n odd
n positive, n zero, n negative

n=3k,n=3k+1,n=3k+2

m O O

n prime, n not prime
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8 A student solves 2cos® x = cos x for 0 < x < 2.

| Divide bothlsides by cos x: 2cosx = 1.

Il Socosx=-—.

V3 Sn
11 SO)C:gorX:?.
How many solutions has the student missed, and where isthe first error?

A Two solutions missed; thefirst error ison linel.
No solutions missed; the working is correct.
One solution missed; thefirst error isonlinelll.

Two solutions missed; the first error ison linelll.

m O O

One solution missed; thefirst error ison linel.
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9 Which of the following statements about the graph of y =12x — 4l is/are true?
| It meetsthe x-axis at exactly one point.
Il Itissymmetric about thelinex =2.
11 It liesentirely on or abovetheliney =0.

A none of them
B I only

C Il only

D [l only

E [ and Il only
F [ and I11 only

G I1and 111 only

H [, 11and 111
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10  Consider the equation sin x = k where k isareal constant. Which of the following statementsis/are

true?
| For every k with —1 < k < 1 the equation has exactly two solutionsin 0 < x < 2rx.
Il For k= 1the equation has exactly one solutionin 0 < x < 2z.
11 For every real k the equation has at least one solution.

A none of them

B | only

C Il only

D [11 only

E | and Il only

F I and IIl only

G [l and Il only

H [, 11and 111
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11 Which of the following is a counterexample to the claim 'for all positive x and y,
logio (x +y) <logjo x +logio y'?

A x=10, y=100
x=y=2
x=5y=5

x=4,y=4

m O O

x=y=1
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12 Thecubic y=x> + ax + b hasthree distinct real roots. Which of the following statements must be

true?
I a<0
I b#0
11 The curve has two turning points.
A none of them
B | only
C Il only
D [11 only
E | and Il only
F I and IIl only
G [l and Il only
H [, 11and 111
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13 A rectangle hasinteger side lengths and its area (in cm2) isnumerically equal to its perimeter (in
cm). How many such rectangles are there (counting a X b and b X a once)?

A 4
B 3
C 0
D 1
E 2

F infinitely many
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14 Which of the following statements about the graph of y = cos x idare true?

| Itissymmetric about the y-axis.
Il Itisatrandation of the graph of y =sinx by 5 in the negative x-direction.

11 It has period 7.
A none of them
B I only
C Il only
D [l only
E [ and Il only
F [ and I11 only

G I1and 111 only

H [, 11and 111
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15 A sequenceof 10 integersis such that the sum of any three consecutive terms is positive and the
sum of any five consecutive termsis negative. Which of the following statements must be true?
| Thesum of al 10 termsis negative.
Il The sequence contains at least one negative term.
11 The sequence contains at least one positive term.

A none of them
B | only

C Il only

D [11 only

E | and Il only
F I and IIl only
G [l and Il only
H [, 11and 111
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16  Which of the following statementsis/are true about real numbers?
| Foral xandally,if x<ythenx* <y
Il For al x there exists y such that x < y and x? < y?.
1l Thereexist x and y with x <y and x> > y?.

A none of them
B I only

C Il only

D [l only

E [ and Il only
F [ and I11 only

G I1and 111 only

H [, 11and 111
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17  The quadratic equation ax? + bx + ¢ = 0 (with a # 0) has real coefficients. Which of the following
statements is/are always true?
I If ac <0, the equation has two distinct real roots.
[l If b=0, the equation has no real roots.
I11 I the equation has arepeated root, then b = 4ac.

A none of them
B | only

C Il only

D [11 only

E | and Il only
F I and IIl only
G [l and Il only
H [, 11and 111
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18 Consider theclaim: if x and y arereal numberswith x +y > 10, then x> 5 or y> 5. Which of the
following provesit?

A Suppose x <5andy<5. Then x +y < 10, contradicting x + y > 10.

B Suppose x> 5. Theny> 10 —x,s0y> 5.

C If x+y> 10 then the average of x and y is more than 5, so both exceed 5.
D

Takex=6,y=6:thenx+y=12>10and x> 5.

m

If x > 5 then the conclusion holds; if y > 5 then the conclusion holds.
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19  Which of the following statementsis/are logically equivalent to 'if it israining, then theground is

wet'?
| Itisnot raining, or the ground is wet.
[l If theground is not wet, then it is not raining.
[11 If the ground iswet, then it is raining.
A none of them
B | only
C Il only
D [11 only
E | and Il only
F I and IIl only
G [l and Il only
H [, 11'and I
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20 Let f beapolynomial. P:'f (x) >0 for al real x'. Q: 'f(x) = 0 has exactly one real root'. Which one
of the following is true?

A P is necessary and sufficient for Q.
B P is necessary but not sufficient for Q.
C Pissufficient but not necessary for Q.

D P is neither necessary nor sufficient for Q.

END OF TEST
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