
 

 

Algebra and Geometry 2. Homework 9.     November 17, 2019 

Algebra. 

1. Prove the following property of binomial coefficients: 
𝑛 + 1
𝑚 + 1

=
𝑛
𝑚

+
𝑛
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Explain the meaning of this formula for Pascal’s triangle 

2. The Newton’s binomial formula: 
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expand the brackets in (𝑥 + 𝑦)!, (𝑎 − 2𝑏)!. Hint: you can do it quickly if you use the Pascal’s 
triangle to find the values of binomial coefficients. 

3. For an alternative prove of the Newton’s binomial formula assume that you know coefficients 
of the expansion of (𝑥 + 𝑦)!. Consider (𝑥 + 𝑦)!!! and write it as (𝑥 + 𝑦)!(𝑥 + 𝑦). If you 
expand this expression knowing coefficients for (𝑥 + 𝑦)! what coefficients will you obtain for  
(𝑥 + 𝑦)!!! ? Compare the found rule with the Pascal’ triangle rule and with the result of the 
problem 1 above. 

4. Expand brackets in the expression 2𝑛 = (1+ 1)𝑛 using Newton’s binomial formula. What 
identity for binomial coefficients do you obtain? What does this identity mean for Pascal’s 
triangle? Repeat the same exercise for 0 = (1− 1)!. 

5. Compute the number of paths (going only right and up) from the lower left to upper right 
squares of the usual square grid board of the size 2019 x 2020. 

Geometry. 

6. Prove Theorem 30 which can be formulated as follows: 

 

7. In a trapezoid ABCD, with bases AD, BC, it is given that AD = 13, BC = 7, and the distance 
between bases is 4. It is also given that AB = CD. Find AB, AC.  

8. Let ABC be a right triangle, with C the right angle, ∠A = 30◦ and AB = 1. Let D be a point on 
the side AB such that CD ⊥ AB. Can you find lengths DB and CD?  

9. Find the length of the altitude AH in triangle ABC (see Figure). The side of 
each square cell is 1. 


