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Intermediate Math Circles
Wednesday November 3, 2021
Solutions to Problem Set 2

1.) Chord BC subtends both ZBAC and ZBDC'. Therefore, from Circle Theorem 2, ZBAC =
/BDC = 60°. Now in ABAFE, /BAE + ZAEB + ZABFE = 180 or 60 + 80 + x = 180 and
x = 40°.

Therefore, ZABFE = 40°.

2.) AAOB is isosceles. Therefore, ZBAO = 65° and ZDAB = 35° 4+ 65° = 100°.
Now BADC'is a cyclic quadrilateral, Therefore, /ZDAB+ /BCD = 180 or 100+ ZBC'D = 180.
Therefore Z/BCD = 80°.

3.) Chord BC subtends both ZBAC and ZBDC'. Therefore, from Circle Theorem 2, /BDC =
/BAC = 45°. Now in AFDC, /ZFCD + Z/CDF + Z/DFC = 180 or ZFCD + 45+ 95 = 180
and ZFCD = 40°.

Now quadrilateral AEDC' is a cyclic quadrilateral. Therefore, ZACD + ZDEA = 180 or
40+ ZDFEA = 180 Therefore, ZDFEA = 140°.

4.) Chord BC subtends both ZBAC and ZBDC. Therefore, from Circle Angle 2, /BDC' =
/BAC = 40°. Now ADOC is isosceles.
Therefore ZOCD = Z0DC = 40°

5.) Since OB || BC, then ZOBC + ZDCB = 180. It follows that ZDCB = 115°. Now ABCD
is a cyclic quadrilateral. Therefore, /BAD + /DCB = 180 or Z/BAD + 115 = 180.
Therefore, /BAD = 65°.

6.) Now ADOC is isosceles. Therefore, ZODC + £0CD = 10 — 35 Now ABCD is a
cyclic quadrilateral. Therefore, ZBAD + ZDCB = 180 or 80 + ZBCD = 180 or ZBC'D = 100.
Now /BCD = Z0CB + Z0OCD or 100 = ZOCB + 35.

Therefore, ZOC'B = 65°.

7.) Since ZBDC is opposite ZF DG, then /BDC = ZFDG = 40. Now ZABD and ZCDB are
alternate angles for BA || CD. Therefore, ZABD = ZCDB = 40. Now, chord AD subtends
both ZABD and ZACD.

Therefore, ZACD = ZABD = 40°.

8.) Now LACB is an exterior angle to AFAC. Therefore, ZACB = /ZECA+ ZEAC = 48.
Now, chord C'D subtends both ZDBC and ZDAC'. Therefore, /ZDBC = ZDAC = 15. Now
/AXB is an exterior angle to ABCX.

Therefore, Z/AXB =/XBC+ Z/XCB = 63.
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9.) Now chord AC subtends the central angle ZAOC' and inscribed angle ZADC'. Therefore
by Circle Theorem 1, ZADC = 1/A0C = (2z + 5). Now ABCD is a cyclic quadrilateral.

Therefore, ZABC + ZADC = 180
3x — 104+ 2x +5 =180
5 — b =180
oxr = 185
x =37

Therefore ZADC = 2(37) +5 = 79°.

10.) In the circle centred on P, chord ED subtends both ZEFD and ZECD. Therefore,
from Circle Theorem 2, /EFD = ZECD = 40°. Now ZACB is opposite ZECD. Therefore,
LACB = ZECD = 40°.. Now, In the circle centred on O, chord AB subtends both ZAF B and
LACB.

Therefore, from Circle Theorem 2, ZAFB = ZACB = 40°.

11.) We will need to show that ZAOB = 2/ACB. /—\
We will construct the diameter from C. (n

</

We now look at ACOA. We know ACOA is isosceles. m
Therefore let ZOAC = ZOCA =b. Now LAOD is exte- o

b

rior to ACOA and therefore ZAOD = 2b.

We now look at ACOB. We know ACOB is isosceles.
Therefore let ZOCB = Z0OBC = a. Now ZBOD is exte-
rior to ACOB and therefore ZBOD = 2a.

For inscribed ACB, ZACB = ZOCA - Z0CB =0 — a.
For central angle AOB, ZAOB = ZAOD — Z/BOD =
2b — 2a.

Now, ZAOB = 2b — 2a = 2(b — a) = 24ZACB. Therefore, the central angle subtended by a
chord is twice the angle of an inscribed angle subtended by the same chord when the centre of
the circle is outside the inscribed angle.
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12.) Construct AE and DC'. Let the intersection of BC
and DE be F and ZEAD = s.

To show that ED is a diameter we will show

ZDAE =90°. (i.e. z+s=90°)

Chord BD subtends both ZBAD and ZBCD. Therefore, from Circle Theorem 2, /BAD =
/BCD = x.

Chord C'E subtends both ZFAC and ZEDC. Therefore, from Circle Theorem 2, /ZEAC =
ZEDC = s.

Now in AFCD,/FCD+ /CDF + ZDFC =z + s+ 90 =180 or x + s = 90.

Therefore, ZDAFE = 90° and DFE is a diameter.



