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The last page of the booklet is the answer sheet, which is perforated. Fold the last page along the perforation
and then, slowly and carefully, tear off the answer sheet. Now fill in the heading of your answer sheet. When
you have finished the heading, you may begin the examination immediately.

Part I

Answer twenty-five of the thirty questions in this part. Bach correct answer will receive two credits.

be allowed.

1

(3]

No partial credit will

Directions (1-12): For cach quesiion chosen, in the space provided on the separate answer sheet, write the numeral
preceding the expression that best completes the statement or answers the question.

If 2t represents the statement © This coin can fall
heads " and ¢ represents the statement * This coin can
fall twils.” which symbolic expression represents a
statement cquitalent to * This coin can fall either heads
or tails but not both heads and tails *?

(1) (Av t) v (~hy ~1)

(2) (hy ~t) A (tv ~h)

) (A ~t) v (£ A ~h)

) (b ~t) A (EpA ~D)

) (hy t) A (~h 5 ~t)

\Vhich is not a tautology?

(W [pald>] =g

) [ alg2pP)] e (peq)
(3) (P Aq) & ~(~pv~q)

(%) (¢ = @) = (~p = ~q)

(5) (P A~P) 2> q

he contrapositive of the sentence ~p —> ¢ is equiva-
lent to
(1) p = ~q
(2) ¢ > ~p
(5) ~q =

3y g = ¢
(4) ~p > ~q

Which system is an example of a group? [The addi-
tion and multplication mentioned are the ordinary
operations of arithnietic.]

{1

) the set of nonnegative reals under addition
{2 the sct of nonncgative integers under multiplica-
tion
tiie set of nonnegative rationals under multiplica-
tion
the set of positive reals under multiplication
the set consisting of the four complex numbers
which are the four fourth roots of unity under
addition

(3)

(4)
{5

|
|
!
\
!

[1]

511 « and B are sets and «1” and B are their com-
plements with respect to a universal set U and if
AN B =dand B N £’ = ¢, then it necessarily fol-
lows that
(1) A =205
(2) (d=¢)a (B =2¢)

Q) (A =29¢)v (8 =09¢)a B =2¢)
v (4" = ¢)

4) (Ad=¢) A (B=2¢)v (4 =¢)
A (B = ¢)

(5) 4N B=s

6 If a set A consists of # elements and a set B consists
of m elements, then the total nunber of subsets of the
cartesian product 4 X B is
(1) wmmn
(2) m 4+ =

(5) 2m + 2n

(3) gm “+n

(4_ ) 2::411

7 When simplified, the expression 3e e F
x > 0, reduces to
(1) 2x
(2) 3'1‘3

(5) »*

, where

(3) 324!‘
(4) #°

S Theset {xr| lx+—L| < d}isthesame foralld >0
and for &l L, as
() {(x10 < x < L 4~ d)
Gy {xlL—d << L+ d}
Q) {(xlIL—dl <x< |L-+4dl}
4 FlIL—=x] > d)
5) {(#l—d < o — L1}
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-9 The solution set of (& —

10

1

1

— 2 (v —4) (v —06) > 01s

(H (vl < v <4 U vy >0}
) wvl2 <o < n {rfe >0}
(3) {wlar <2} U xld <o <06}
(B e <2 N ot < x <6}
(3) (el <2y U {xlx > 06}

The set of points in space 3 inches from a given line
and 3 inches from a given point on this line 1s

1) the empty sct
2) a sct consisting
) a set consisiing
) a set consisting
) a circle

of two points
of four points
of two circles

(
(
é
(
(

Ul - Lol

i, Vx ¥y Yz . + and y are irrational and = is rational,

then which is irrational ?

(L) » +y (3) 8+«
(2) = + x (4) =y
(3) =y

12 The sentence Yy & + y = x5 will be a true statement

1

«

der

fo—y

3

“

about real numbers for

(1)
(2)

(3)
(+)
(3)

just one value of y and one value of 5

more than one value of y but for only one value
of z

more than one value of s
of

more than one value of y and for more than one
value of &

no values of y and =

s but for only one value

The set of all numbers of the form a - b\/2, where
@ and b are rational numbers, form a ﬁeld under addi-
tion and multiplication. Find the multiplicative in-

seof 1 + 1n/2.

It the solution set of the congruence 4x -+ 2
{mod 7) is to be the set {x | x = 2 + mk,
any integer}, what is the value of m?

=3

where k£ is

It g = {{xy) !y = #*) in which the domain is the
sct of all real numbers and f={(07), (29), (411)},
write as a set of ordered pairs the composite func-
tion g(f).

(2]

16

13

19

o7y

<y

S

|3V
(o8]

[aV]
w

26

The function f is defined as
. 20+ 1
f={yly=—"="
—9
IFFind the value of @ so that the inverse oI

K

where & 54 3},

i will be

1 .
, where v 5% af.
r—da

=Gy ly=

Find the solution set of the incquality 257 + 5 > 2% =1,

Tind the number of degrees in the angle between the
lines whose equations are y = 3x and y = Jx.

Find the coordinates of the center of the circle which
is the graph of the equation y* = 18x — &=

Write an_equation for the set of points, the distance
of each of which from the origin is twice its distance
from the point (3,0).

3n®

nt -+ 10,006;; '

lim

Lvaluate 5

equation

ior the line tangent to the ellipse
25 a

the point (3,2) on the ellipse.

Lo N b
Werite in simplest numerical form z sin — .
6

=i

The motion of some object on the moon can Le de-
scribed approximateiy by the equation

s = 200t —
where s is me'\:med in feet and ¢ in seconds. From
this equation find in feet per second per second the

acceleration due to gravity on the moon.

Write a polynomial equation in x of lowest degree
which has real coefficients and w uch has O and 1 <+ ¢
as two of its roots.

The radius of a sphere is increasing at the rate of
2 inches per sccond. How fast is the volume increas-
ing in cubic inches per second when the radius is
10 inches?
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27 \Write cquations for the usymptotes to the curves whose
cquations are vy = a, where a 5% 0.

As shown in the accompanying figure, @ cone is con-

A . - N 1 a P N . . . .
structed from semicircle ACH by gluing radius 0.4 w0
radius OB,

iOn‘l soll A

8

i

0

Find the number of inches in the radius of the base

of the cone.

29 Find the constant remainder when 27 — 32 4 2 i
divided by # — 1.

30 Write the repeating decimal 0.47474747. .. as a com-

mon fraction.

Peart LI
Answer five questions from this part.

31 Find all the
St — 2048

roots oi the equation

+ 41— 200 — 12 = By

eXpress all the roots

v — 6+ = O in the feld of ccm.-

32 a Using De Moivre's theorem,
of the e('m\'xon

plex numbers in both rcuang‘ul' r form (in the for:
@ -- bt) and in polar form (in the form

r(cos 6 4 isin §)).  [8]

o Find the sum of the roots of the equation in part
o [l
¢ Find the product of the roots of this equation.  [1]

&

i which the

1

33 (‘:\m an arithmetic progression
frst term 1is ¢, and in which a,+1 = @ + d
fo all integers # > 0. Prove by mathematical
induction that Y. where # is a positive integer,
@y = @, — (n — 1)d. [10]

34 a Sketch, label ind And the twotal suriace arvea of
the solid whose vertices are the points A (0,0,0,),

R (C 00), € (ad0). D

G G (aIIC) and H (Gd,c). [+

b Find the volume of the solid whase vertices are the
points A,5,G A given above. (2

¢ IMind the length of the line segment

d Write an equ:;t’;on for the plane de
points £.F,G. 1

¢ Write the coo
segment £

(Oxb’o)a ‘E <0,0,C),

f e

o

AG. 2]

i

termined by the

sdinntes of the midpeint of the line
v \A’l
tl

&%)
(¥4]

armer has 00 { Teet of fencing to enclose a reciangu-
ar plot of ground #nd to st md)v'c.e it into three rectan-
gm‘lr catlic pens by means of two parallel partitions.
What is the greatest arca in square feet that he can
mat into ’)em: [10]

o

36 Tind to the nearest tenth the positive root of the equa-
tion 42 — 33x — 20 = C. [10]

A coin is tossed. If it falls heads, then one die 1s cast.

11 it {alls tails, the coin is tossed again.

& Draw a tree diagram to show the set of outcomes
of this experiment. 2]

b Find the probability of each of the following out-

comes:

(1) H1 (1]

(2) Hlor H2 [2]

(3) Hiand H 2 [2

(4) TH ]

(5) Hlor H2or H3or H4or H5o0r H6 or
THoTT [2

s follows:

Crr
(0]

A function f is defined

2%, where —1 = 2 < 1
| oate— =9
,wherel < v =2

ey =4 x—1

4
—— where2 < v =4
%

@ Sketch the graph oi the function over
for which it i1s defined. Indicate nissing points hv

(4]

the symbol o.

& For which value(s) of x in the interval
—1 < x < 4 is the function undenned? 12
¢ For which value(s) of x in the interval
—1 € x < 4 is the function discontinuous? -]

d What 1s the range of the functicn?
¢ Is the inverse of f a function?

no} 1]

11
Ry
[Answer yes or
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FOR TEACH

SCORING KEY

EXAMINATION IN EXPERIMENTAL
1 X TWELFTH YEAR MATHEMATICS

JUNE 1964
Part I
Allow 50 credits, 2 credits for each of 25 of the following :
(1) 3 (11) 2 1) 3
(2) 4 (12) 1 (22) 3x 4+ 8y =25
(3) 5 (13) =1+ 1/2 (23) 2+/3
(4) 4 (14) 7 2y 16, 16
(5) 1 (15) g(f) = {(049), (281), (4,121)} 3 3
) 4 (16) 2 (25) % —20% 4 20 = 0
7) 5 (17) (x| # > —2) (26) 800x
(8) 2 (18) 45 (27) £ =0,y =0
9) 1 (19) (90) (28) 5
(10) 5 (20) (x—4)* + y7 = 4 (29) 0
2 — 8y -:712 =0 (50) g’
Part II

(31) —1,2,2,3  [10]
(32) ¢ 24+0-i 2 (cos 0° 4 i sin 0°)

14++/3i 2 (cos 60° 4+ 4 sin 60°)

—1 ++3i 2 (cos 120° -4 i sin 120°)

—240-4 2 (cos 180° -+ 4 sin 180°)

—1-—/31i 2 (cos 240° + i sin 240°)

1—\/3i 2 (cos 300° 4 isin 300°)  [8]

bo
c—64  [1]
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ExPERIMENTAL TWELFTH YEAR MATHEMATICS

(34) a 2ac + 2bc + 2ab s 6 X [4]

btabe [2]
cVer+ b4+ 2 [2]
dz=c 1]

e (3a,3b,4c)  [1]

(35) 20,000  [10]

(36) 3.1 [10]

0\

H

A )

/
37) a
\ /

b (1) 5 [1]
3 2
(CORU
1+ [
&)1 2

(2]

T

B>

(38) a = = (4]

b1 2]
c2 2]
d from —2 to 3, including —2 and 3
but not including 2, or {f(#) | —2 = f(x) < 2} U {f(») 12 < f(#) =3} [1]
e No [1]
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