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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. NOV\,1 fill in the heading of your answer sheet. When
you have finished the heading, you may begin the examination immediately.

Part I
Ans\ver t\venty...five of the thirty questions in this part. Each correct answer will receive two credits. No partial credit will

be allowed,

Directions (1-12): For each question 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 h renrescnts the statement •. This coin can fall
heads n ~nd t represents the statement " This coin can
fall tails." which symbolic expression represents a
statement equivalent to H This coin can fall either heads
or tails but not oath heads and tails "?
(1) (h v t) v (,-..wit v ,-.wi)
(2) (lL v ,-...It) A (t v ,-.wit)
(3) (lz A ,-...It) v (t A ,-.wh)
(4) (It 1\ ,-...It) A (t A ~h)

(5) (It v t) A (,-..wh A ,-.wt)

5 Ii ,/1 and B are sets and ,/1' and B' are their com
plements with respect to a universal set U and if
..····1 n I;' == ~ and 13 II ,.,1' == ep, then it necessarily 101
lows that

(1).11 ==B
(2 ) (/1 ~ ep) A (B == cp)
(3) ( .11 == ep) v (B' == <t» A ( B == cj»

v (4~1' == ep)
(4) (/1 == ep) A (B = ¢) v (A' = ep)

A (B' == ep)
(5) .(4 n B == ~

2m +n(3)
(

.1 '

'+)

6 Jf a set ,;.1 consists of n elements and a set B consists
of In elements, then the total number of subsets of the
cartesian product zl X B is

(1) ,un
(2) HZ + n

(5) z- + z-

2 \ Vhich is not a tautology?

(1) rP A (P ~ q)] ~ q
(2) [(p ~ q) A (q ~ p)] ~ (P~q)

(3) (PAq)~~(,-..wPv~q)

(4) (p ~ q) ~ (,-Jp ~ ,-...Iq)
(5) (p A ,-...Ip) ~ q

3 The contrapositive of the sentence -.J l> -:, q is equiva
lent to

4 \ Vhich system is an example of a group? [The addi
tion and multiplication mentioned are the ordinary
operations of ari thmetic.]

(' 1) the set of nonnegative reeds under addition
(' 2) the set of nonnegative integers under multiplica

tinn
(~)) t.ile set of nonnegative rationals under multiplica

tion
(4) the set of positive reals under multiplication
( 5.> the set consisting of the four complex numbers

which nrc the four fourth roots of unity under
addition

(1) P -:, ~q
(2) q ~ ,-.Jp

(5) -..Jq -7 P

(3) q ~ 1)
(4) ~P ~ """q

7 When simplified, the expression 3 ~ hlb 3:': where
..t' > 0, reduces to

( 1) 2.~ (3) 3~x

(2) 3x ' (4) %9

(5) ~t'~

8 The set {.:r I Ix - L 1 < d} is the same for all d > 0
and for all I..." as

( 1) {x I°< ,:r < L -1- d}
(2) {~t' 1L - d < ,x < L + d}
(3) {;t-I I L - d 1 < ~l~ < I L -t- d I }
(4) {.~ I I L - s: I > d}
(5) {;t; I-d < Ix - L I}

[1]
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"9 Tl le"'solut ion set of (x-2)(x-4)(x-6) > ois 1() The function j is defined as

( 1) {.l- I r) < X < ~1- } U {x I .1.- > rr \ 2x+ 1
»:11c..-'8 ..1,- =/:- 3}.0) f== { (xJY) I}'

{x 12 ~} {.t- I 6} - x-3(2) < .....- rl .r >.. <,

(3) {.1.- I 01- < '1 \ U {x 14- < ..l..- < c} }1'ind the value of a so that the inverse or j \vill be-)

(4) {.to I .r < ') \ n {.'I: I 4- < ." < 6\ 3x + 1.... ; J j-1 { (x,y) I y == where =-F a) .
{.t" I .1.-

r) \ {x I ~t" (\ - ..1;
(5) < ....J U > J) x-a

10 The set of points in space 3 inches fr0I11 a gi ven line
and 3 inches from a given point on this line is

( 1) the Clnpt>'. S(:t _
(2') a set cousisnug O! t\VO points
(3) a set consisting of four points
(-+) a set consisting of two circles
(5) a circle

17 Find the solution set of the inequality 2::,r +;; > 2x
-1.

18 Find the number of degrees i 11. the angle between the
lines whose equations are y == 3.;r and y == -1..1:.

19 Find the coordinates of the center of the circle which
is the graph of the equation ;/~ == I8x - x 2

•

11 If, \;j?"); \-l), Vz , x and yare irrational and s is rational,
then which is irrational?

(1) J; + }'
(2) ~ + ..1."

(5) ~y

(3) z -;- ;;
(4) xy

20 \\Trite 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).

12 The sentence Vx: ~~- + y == xs: will be a true statement
about real numbers for

lim 3n2

21 Evaluate
n-)~ ~-; + 10,000;; •

(1)
(2)

(3)

(4)

(5)

just one value of y and one value or :;
1110re than one value of y but for only one value
of s
1110re than one value of z but ior only one value
of y
more than one value of y and tor more than one
value of ~
no values of y and z

22 Write an equation for the line tangent to the ellipse
"t-~ + 4y~ == 25 at the point (3,2) on the ellipse.

II • k7T
23 Write in simplest numerical £or1n") 51n -- •

j~ 6

13 The set of all numbers of the form a + by2, where
a and b are rational numbers, form a field under addi
tion and multiplication, Find the multiplicative in-
verse of 1 + 1Y2.

1..+ If the solution set of the congruence 4.,t:" + 2 == 3
(rnod 7) is to be the set {z I J: == 2 + mle, where 1.: is
any integer}, what is the value of 1n?

15 It g == {(.r.y) I J' == x:!} in which the domain is the
set of all real numbers and f == {( 0,7), (2,9), (4,11)},
write as a 'set of ordered pairs the composite func
tion [J(f) .

[2]

24 The motion of S0111C obj ect on the n100n can Le de
scribed approximately by the equation

s == 200t - ·~t~

where s is measured in feet and t in seconds. From
this equation find in feet uer second ner second the
acceleration due to gravityon the moon.

25 Write a polynomial equation in x of lowest degree
which has real coefficients and which has 0 and 1 + z·

as two of its roots.

26 The radius of a sphere is increasing at the rate (;:
2 inches per second. How fast 15 the volume increas
ing in cubic inches per second when the radius is
10 inches?
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2i \Vritc equations for the asymptotes to the curves whose
equations arc .1")' == a, where a ~ 0.

28 ...\5 shown in the accompanying figure, a cone is con
structccl frcllll semicircle ..,,1 Cl: by gluing radius 0/1 to
radius ()13.

29 Find the constant remainder when ..r~i - 3x 1 ~ + 2 is
divided by .x - I,

30 Write the repeating decimal 0.47474747 ... as a corn
1110n fraction.

3 l()U

c

lOll

Find the numher of inches in the radius of the bast
of the cone.

Part II
Answer five questions from this part.

31 Find ;Jl the roots at the equation
3:r-l - 20:t-:{ + 41.'r~ - 20x - 12 == O. (1°1

36 Find to the nearest tenth the positive root of the equa-
tion 4x~\ - 33.t' - 20 == 0. [10]

32 a Using De Moivres theorem, express ("..11 the roots
of the equation .r" - 6+ == 0 in the field or corn
plex numbers in both rectangular form (in the form
a -1- bi) and in polar form (i n the form
r (cos 8 + i sin e)). [8]

b Find the stan of the roots of the equation in part
l7. [1J

\. Find the product of the roots of this equation. [1 ]

3.3 Given an arithmetic progression in which the
first term is at and in which a H -:- 1 = an + d
for 311 integers n > O. Prove by rna..tliematical
induction that ',Ill where 1'1. is a positive integer,
an = 01 + (n - l)d. [10]

,)4 a Sketch, lahel ..nd find the total surface area of
the solid whose vertices are the points ..·.tl (O,O~O,),

l3 (a,.OJt), C (a~b.,O). j) (O~b,O), E (O~O,c),

F (c.,0 ~c). C~ (at btc) and J-I (O,b)c) . [4]

b Find the volume (Jf the solid whose vertices are the
points .·~1 ..F;)C.I-I given above, [2]

c l.... ind the length or the line segment ...·1(;. 1'21
d \\;"rhe an equation for the »lane determined by the

.,' : t '" ~ l~" C-- r 1 -, J. ..
i)O l n .. ~ 1...... .' r , r ... J

c \\tritt the coorrluu.tcs of the midpc...nt of the line
'(:r!.n~cnt ,.:·:1 c. ~ 1]

:-.5 .:\ i~~rrl1(:r has 800 feet of fencing to enclose a rectangu
:;~r plot of grot:nd ::n<.1 to subdivide it into three rectan
gular cattle pens hy means of two parallel partitions.
Vv'h;tt is the greatest area in square feet that he can

'I ,'Of' 1'1''\~( uens -; , 10J
~"" t.. ll.l r •.~. I ":

f3]

37 ...~ coin is tossed. If it falls heads, then one die is cast.
If it falls tails, the coin is tossed again.
a Drav..1 a tree diagram to show the set of outcomes

of this experiment, [2]
b Find the probability of each of the following out

C0111es:

(1) 11 1 [1]
(2) }I 1 or H 2
(3) 1/ 1 and }{ 2
(4) TH [1]
(5) /-1 1 or II 2 or H 3 or 1-1 4 or n 5 or H 6 or

T II or T T [2]

38 f\ function j is defined as follows :

('2%) where -1 L..1," < 1
, ~~~..:- 1

l' ,\vhere 1 < .t' ::::; :2
j(x) = x-I

.do

l-'-,where 2 < .X ./ -+
X

a Sketch the graph of the function OYer the domain
for which it is defined. Indicate missing points bv
the symbol o, [4] I. ..

b For which value (s) of ..r in the interval
-1 < x < 4 is the function undefined?

c For which value ( s) of ..1" in the interval
-1 :< x < 4 is the function discontinuous?

d v\'hat is the range of the functicn r t1\
e Is the inverse of f a function? [...\ns\ver 'St."" or

no.] [1]
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SCORING KEY

EXAMINATION IN EXPERIMENTAL

TWELFTH YEAR MATHEMATICS
JUNE 1964

Part I
Allow 50 credits, 2 credits for each of 25 of the following:

(11) 2 (21) 3

(12) 1 (22) 3% + 8y == 25

(13) -1 + 1y2 (23) 2 + y3

(14) 7 (24) _~ or~

(15) g(f) == {(O,49), (2,81), (4,121)} 3 3

(16) 2 (25) Z8 - 2%2+ 2% = 0

(17) {% I % > -2} (26) 8007r

(18) 45 (27) %=o,y==O

(19) (9,0) (28) 5

(29) 0

(30) 47
99

(20) (% - 4 ) 2 + y2 = 4

or

%2 _ 8% + 12 + y2 == 0

Part II
[10]

2 (cos 0 0 + i sin 00
)

2 (cos 60,0 + i sin 60 0
)

2 (cos 1200 + i sin 1200
)

2 (cos 1800 + i sin 1800
)

2 (cos 2400 + i sin 240 0
)

2 (cos 3000 + i sin 3000
) [8]

(1) 3

(2) 4

(3) 5

(4) 4

(5) 1

(6) 4

(7) 5

(8) 2

(9) 1

(10) 5

(31) -1,2,2,3

(32) a 2 + O· i

1+y3i

-1 + y3 i

-2 + O·i

-1-y3i

1-y3i

b 0 [1]
c-64 [1]

[OVER]
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EXPERIMENTAL TWELFTfI YEAR MATHEMATICS

z

:A-------"F

(34) a 2ac + 2bc + 2ab
D,~__~

[4]

y

b i abc [2]
c ya2 + b2 + c2 [2]
d z == c [1]

e (!a,!b, 1c) [1]

(35) 20,000 [10]

(36} 3.1 [10]

:;::::::::.12/H ::::::::::3~54

(37) a
6 [2]

~ /H
r",

, T

b (1) -r~ [1]
(2) i [2]
(3) 0 [2]
(4) -t [1]
(5) 1 [2]

I

If (~)

V
II') V
I- I f"

l/ t"'---. ......
I

!/
_2 -II 0 I ) ~ x

V
j-

V ....
r-~

(38) a [4]

b 1 [2]
c 2 [2]
d from -2 to 3, including -2 and 3

but not including 2, or {f(x) 1-2 L f(x) < 2} U {fez) 12 < fez) L 3} [1]
e No [1]
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