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Problem 143— Restore the missing nume-
rals in this multiplication:
4 %= %

3 %

3 6 % =

* % 7 %

* % J % %

Solution: indicate the missing digits by
the letters: a,b,....k
4ab
J ¢

J 6de
fg7h

ijd ke
(i) 499.39=19,461 is the largest product
obtainabte. Therefore f=i=1.
(ii) Since 647 sums to 13, d+h<9=k.
(iii) From (i), there was nothing lo carry
in 3+g+1=j. Hence ¢<b.
(iv) From (iii), 3(400+10a+b)<(1570+h)
(v) Since 499+7=3493<36de, c=8 or 9.
(vi) If ¢=9,9(4004+10a+b) =3600+90a +
+9b<3699. Therefore 10a+b<11. But this
is impossible because 3(10a+b) end in
70+h. Hence c=8.
(vii) Therefore 8(400410a+b)<3699 and
10a+Db <62.
(wviii) A few trials now yield the answer
457+38=17,366.
Problem 144— M is the mid point of chord
AB of a circle. Any other chord CD is drawn

through M so that the order of points is A,D,
B,C- Tangents drawn at C and D meet AB

in P and Q respectively.

PROBLEMS &  SOLUTIONS

Prove: CP=QD, and PA=QB.

Solution: Draw {)(I,()]’,fﬁ-i,m), and 00,
where O is the center of the circle. Ther—
efore C,P,M,0 are concyclic and mil=m/2.
Also M, 0, QD
are concyclic ,
and mZ0QD =

mZ2 (hoth are

supplements of
ZOMD). Terefore

mZ1=mZ0QD,
AOCP=A0D0Q ,

(SAA), and CP=QD, one of the required

resulls.

Now (PC)?=(PA)(PB), and (QD)*>=(QB)x
(QA). Therefore PA.PB=0Q8.QA, or PA(PA+
AB)=QB(QB+AB) . Thus (PA)24+PA .AB=
(QB)>+QB.AB. Then (PA)?—(0QB)*+PA.AB—
QB.AB=0, and (PA+QB)(PA—QB)+AB(PA—

QB)=0. The common factor is PA—QB;
hence (PA—QB)(PA+QB+AB)=0. Only the

first factor can equal zero; Therefore
PA=QB.

There are al least two other methods
of reaching this result, beginning with
(PA)’+PA-AB=(QB)*+(B.AB

| (i) -ﬁ-—=-—0ﬁ——-'}'herelure s s T
| QB+AB PA+AB PA+ QB+ AB
' PA T ;

| PAXQBFAB and PA=QB.

| (ii) Complete the square on each side:

(AB)?
4
|, (AB)? AB o

|+ S Therefore (PA -}7.—2 )= =(0B +

PA=0QB.
1

(PA)24+PA.AB+ = (OB)?+ QB.AB+

AB »
) )=, and
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