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2023 AB Free Response Answers 
1)  

a) Amount of gas, in gallons, pumped from 𝑡𝑡 = 60 to 𝑡𝑡 = 135; 8.25 

b) 𝑓𝑓(120)−𝑓𝑓(60)
120−60

= 0; 𝑓𝑓 is diff. and therefore cont., so 𝑐𝑐 exists by MVT 

c) 0.096 

d) -0.005; rate at which gas flows into the tank is decreasing at a rate of 0.005 gal/sec/sec 

2)  
a) 𝑡𝑡 = 56 because 𝑣𝑣 changes signs 

b) -0.036 m/sec/sec; speeding up because 𝑣𝑣(60) and 𝑎𝑎(60) are the same sign 

c) 23.384 

d) 62.164 

3)  
a)  

b) 22.5 

c) 𝑑𝑑2𝑀𝑀
𝑑𝑑𝑡𝑡2

= − 1
16

(40 −𝑀𝑀); overestimate because 𝑑𝑑
2𝑀𝑀
𝑑𝑑𝑡𝑡2

< 0 

d) 𝑀𝑀 = 40 − 35𝑒𝑒−𝑡𝑡 4⁄  

4)  
a) Neither, 𝑓𝑓′ doesn’t change signs at 𝑥𝑥 = 6 

b) (−2,0) and (4,6) because 𝑓𝑓′ is decreasing 

c) 3 

d) 1 

5)   
a) 12 

b) Concave down, 𝑘𝑘"(4) < 0 

c) 37 

d) Increasing, 𝑚𝑚′(2) > 0 

6)  
a)  

b) No points where tangent line is horizontal 

c) �1
2

, 1� 

d) −8
9
 


