
Homework 17 for March 22, 2026.  

Geometry. 

Review the previous classwork notes. Solve the problems below and the remaining 
problems from the previous homework (some are repeated below – skip the ones you have 
already done).  

1.​ Find angle  in the triangle , given the lengths of the two adjacent sides, 𝐴𝐶𝐵
^

𝐴𝐵𝐶
 and , and the length of the bisector of this angle, .  |𝐵𝐶| = 𝑎 |𝐴𝐶| = 𝑏 𝐶𝐶'| | = 𝑙

2.​ Arc  in a circle with the center  measures angle . Line  passes through point , 𝐴𝐵 𝑂 α (𝐵𝐶) 𝐵
and the midpoint, , of the radius . What is the ratio of the areas of the two parts into 𝐶 𝑂𝐴
which this line divides sector  of the circle. 𝐴𝑂𝐵

3.​ In an acute triangle , the lengths of the two altitudes are , and  , 𝐴𝐵𝐶 |𝐴𝐴'| = 𝑎 |𝐵𝐵'| = 𝑏
and the acute angle between these altitudes [lines  and ] is . Find the length (𝐴𝐴') (𝐵𝐵') α
of the side .  |𝐴𝐶|

4.​ Using the expressions for the sine and the cosine of the sum of two angles derived in 
class, derive expressions for (classwork exercise), 

a.​  sin 3α 
b.​  cos 3α 
c.​  tan α±β( ) 
d.​  cot α±β( ) 
e.​  tan 2α( ) 
f.​  cot 2α( ) 

5.​ Show that the length of a chord in a circle of unit diameter is equal to the sine of its 
inscribed angle.  

6.​ Using the result of the previous problem, express the 
statement of the Ptolemy theorem in the trigonometric form, 
also known as Ptolemy identity (see Figure):  

, sin α + β( ) sin β + γ( ) = sin α sin γ + sin β sin δ 

if  .  α + β + γ + δ = π

7.​ Prove the Ptolemy identity in Problem 7 using the addition 
formulas for sine and cosine.  

8.​ Using the Sine and the Cosine theorems, prove the Heron’s 
formula for the area of a triangle, where  is the 𝑠 = 𝑎+𝑏+𝑐

2

semi-perimeter.  

​ ​  𝑆
Δ𝐴𝐵𝐶

= 𝑠 𝑠 − 𝑎( ) 𝑠 − 𝑏( )(𝑠 − 𝑐)



Algebra. 

Review the classwork handout and complete the exercises which were not solved in class. 
Try solving the unsolved problems from the previous homework (some are repeated 
below) and the following new problems.  

1.​ Prove that the following numbers are irrational: 
a.​   2 2
b.​  3 3
c.​  5 5

2.​ Compare the following real numbers (are they equal? which is larger?) 
a.​  and  3 2 4 3
b.​  and  4 4 5 5
c.​  and  10 100 11 101
d.​  and  100 100 101 101

3.​ Write the following rational decimals in the binary system (hint: you may use the 
formula for an infinite geometric series). 

a.​ 1/5 
b.​ 1/9 
c.​ 1/17 

4.​ Show that the only possible remainders of division of the square of a natural number, , 𝑛2

by 3 are 0 and 1. What are the possible remainders of division of the square of a natural 
number, , by 7? 𝑛2

5.​ If 9 dies are rolled, what is the probability that all 6 numbers appear? Using the solution 
of this problem, prove the following formula, 

 6! = 66 − 6∙56 + 15∙46 − 20∙36 + 15∙26 − 6

6.​ * How many permutations of the 26 letters of English alphabet do not contain any of the 
words pin, fork, or rope?  

7.​ Represent  (and  for any rational ) by using the continuous fraction,  2 𝑝 𝑝

 2 = 𝑎 + 𝑐
𝑏+ 𝑐

𝑏+ 𝑐
𝑏+…

 

 


