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1. (10 points) Let 𝑔(𝑥) = sin(√3𝑥2 + sec2(2𝑥)). Evaluate the derivative 𝑔′(0). 

 

2. (10 points) Define  

𝑓(𝑥) = {
𝑥4, 𝑥 < 0,
0, 𝑥 = 0,

𝑥2, 𝑥 > 0.

 

Determine whether 𝑓 is differentiable at 0. If it is, compute 𝑓′(0) and prove your claim. 

 

3. (a) (10 points) State the Mean Value Theorem. 

(b) (10 points) Use the Mean Value Theorem to prove that  

ln(1 + 𝑥) < 𝑥, 

for all 𝑥 > 0. 

 

4. (10 points) Suppose 𝑔(𝑥, 𝑦) = (2𝑥 − 1)𝑦, 𝐷 = {(𝑥, 𝑦) ∈ ℝ2: 𝑥2 + 𝑦2 ≤ 4}. Find the maximum 

and minimum of 𝑔 on 𝐷. 

 

5. (10 points) Evaluate the definite integral 

∫ tan4 𝑥 𝑑𝑥
π/4

0
. 

6. (15 points) Find the Maclaurin series for 𝑓(𝑥) = sin 𝑥 and show that the series converges to 𝑓 

for all 𝑥 ∈ ℝ. 

 

7. (10 points) Find the volume of the solid region bounded by the surface 𝑓(𝑥, 𝑦) = 𝑒−𝑥
2
 and the 

planes 𝑧 = 0, 𝑦 = 0, 𝑦 = 𝑥, and 𝑥 = 1. 

 

8. (15 points) Let 𝑓:ℝ𝟚 → ℝ be a function and 𝐿 ∈ ℝ. Determine whether the following statement 

is true of false: If lim
𝑥→0

𝑓(𝑥, 0) = lim
𝑦→0

𝑓(0, 𝑦) = 𝐿, then 𝑓 is continuous at (0,0). Justify your 

answer with a proof or a counterexample. 

 


