


5\%.%, ‘ Q1. Rhombus inside Triangle

In the figure, PQ = QR = RS = PS = AQ = BP = CR. Find ZB and ZC.
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Solution

Let x = blue and y = green. Then, ]

By moving angles around, x = 2y

PQRS is rhoumbus and so PQ || BC. i X

So, ZA = x as well.

Hence,

X + x +y = 180° gives by = 180°. B 3 H R H O

Therefore, y = 36° and x = 72°,




% ‘ Q2. Too Many Conditions for a Good Name

In triangle ABC, ZA = 60°, BR = RP = PQ = QC and QR L AB. Find ZB and ZC.
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% ‘ Q2. Too Many Conditions for a Good Name

In triangle ABC, ZA = 60°, BR = RP = PQ = QC and QR L AB. Find ZB and ZC.

Solution

Let x = blue and y = green.

Then, x + y =120° ............ (eql)

Note that ZAQR = 30°.

Looking at PQC, 2y = grey + 30°.

Looking at BPR, 2x = grey + 90°.

Hence, 2x — 2y = 60°i.e. x —y =30° ............ (eq2)

Solving (eql) and (eq2), we get
X = 75% and y = 45°.




% ‘ Q3. Equal Lengths in a Quadrilateral

In quadrilateral ABCD, AB = AC, ZDAB = 80°, ZABC = 75° and LZCDA = 65°. Find ZCDB.
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Solution

/ZDCA = 360° — (80° + 75° + 75° + 65°) = 65°.
Therefore, AC = AD.

So, AB = AD.

This gives ZADB = 50°.

Therefore, ZCDB = 65° — 50° = 15°.




5\1%, ’Q4. Fan-shaped Angles

Let P be a point inside an acute triangle ABC such that PA = PB. Suppose that ZPAB = 40°,
/ZPBC = 20° and ZAPC = 120°. Find LACP.
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% ’Q4. Fan-shaped Angles

Let P be a point inside an acute triangle ABC such that PA = PB. Suppose that ZPAB = 40°,
/ZPBC = 20° and ZAPC = 120°. Find LACP.

Solution

Note that ZAPB = 180° — (40° + 40°) = 100°.
Therefore, ZBPC = 360° — (100° + 120°) = 140°.
Hence, ZPCB = 180° — (140° + 20°) = 20°.
Therefore, ZPBC = ZPCB.

So, PB = PC and hence PA = PC.

Thus, ZACP = (180° — 120°)/2 = 30°.




% ’Q5. Twice the Median

In triangle ABC, M is the midpoint of side BC. Suppose that ZBAM = 30° and ZMAC = 75°.
Prove that AB = 2AM.

add A




%: ’Q5. Twice the Median

In triangle ABC, M is the midpoint of side BC. Suppose that ZBAM = 30° and ZMAC = 75°.
Prove that AB = 2AM.

Solution

Let N be midpoint of AB.

Our goal is to show that AN = AM.
Note that MN || AC.

Thus, ZAMN = blue = 75°.

And ZANM = 180° — (30° + 75°) = 75°.
Therefore, ZAMN = ZANM.

Hence, AN = AM.

add A




5\%.%, ‘ Q6. Rotated Equilaterals

In the figure, ABC and CEF are equilateral triangles. Suppose that ZFBE = 85°. Find ZAEB.

A
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In the figure, ABC and CEF are equilateral triangles. Suppose that ZFBE = 85°. Find ZAEB.

A

Solution

Note that ZACE = 60° — ZBCE.

Also, ZBCF = 60° - ZBCE.

Therefore, ZACE = ZBCF.

Hence, ACAE and ACBF are congruent by SAS.
Now, Z/BEF + ZBFE = 95°.

So, ZBEC + ZBFC = 215°.

So, ZBEC + ZCEA = 215°.

Therefore, ZBEA = 360° — 215° = 145°.







