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GAME 2 
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NOTE: Attempt only two questions out of the following five questions. 

Q.1 It costs a firm C(q) dollars to produce q grams per day of a certain chemical, where 

𝐶(𝑞) = 1000 + 2𝑞 + 3𝑞
2

3. 

The firm can sell any amount of the chemical at $4 a gram. Find the break-even point of the firm, 

that is, how much it should produce per day in order to have neither profit nor loss. Using the 

Newton’s Method with initial guess 𝑞0 = 600 grams, give the answer to the nearest gram.  

 

Q.2 A women at a point 𝐴 on the shore of a circular lake with radius 2 mi wants to arrive at the point 

C diametrically opposite 𝐴 on the other side of the lake in the shortest possible time (see the figure). 

She can walk at the rate of 4 𝑚𝑖/ℎ and row a boat at 2𝑚𝑖/ℎ. How should she proceed? 

 

Q.3 Let 𝑉 = {𝑣|𝑣 ∈ ℝ, 𝑣 > 0}. Define addition and scalar multiplication as follows: 

Addition: For 1 2,v v V , define  

1 2 1 2v v v v   (The usual multiplication of real numbers.) 

Scalar multiplication: For 𝛼 ∈ ℝ; 𝑣 ∈ 𝑉, define 

𝛼 ⊙ 𝑣 = 𝑣𝛼 

Show that V with these operations,   and ⊙, is a vector space over ℝ. 

Q.4 Let 
xe
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dttxF ||)( . Then: 

a)  show that it is an increasing function.         

b)  calculate ).2(ln
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dF
          

c)   draw the graph of ).(xF          

d)  evaluate 
1

0

)( dxxF . 

Q.5 A pot of liquid is put on the stove to boil. When the temperature of the liquid reaches 170oF, the 

pot is taken off the burner and placed on a counter in the kitchen. The temperature of the air in 

the kitchen is 76oF. After two minutes the temperature of the liquid in the pot is 123oF.  How 

long before the temperature of the liquid in the pot will be 84oF? Also describe the solution 

function with the help of its graph. 

 


