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Q1. Find lim
𝑥→0

(
8𝑥−2𝑥

𝑥
).  

Soln: lim
𝑥→0

(
8𝑥−2𝑥

𝑥
) 

= lim
𝑥→0

𝑑

𝑑𝑥
(8𝑥 − 2𝑥) /

𝑑

𝑑𝑥
(𝑥) = lim

𝑥→0
(8𝑥 ln 8 − 2𝑥 ln 2)  

= ln 8 lim
𝑥→0

(8𝑥) − ln 2 lim
𝑥→0

(2𝑥)  

= ln 8(80) − ln 2(20) = ln 8 − ln 2  

= ln (
8

2
) = ln 4.  

  
  
 
 
 
 
 
 
 
 
 
 
 

  

 
Q2. In the grid below, sketch the curve  𝑦 = 𝑒−1.5𝑥(1 + 𝑥)1/2. 

Soln: [1] Domain(f) is (-1,)         [2] critical points 𝑓′(𝑥) = 0 →
𝑒−1.5𝑥

2(1+𝑥)1/2 −1.5𝑒−1.5𝑥(1 + 𝑥)1/2 = 𝑒−1.5𝑥(1 + 𝑥)
−1

2 (
1

2
−

3

2
(1 +

𝑥)) = −𝑒−1.5𝑥(1 + 𝑥)
−1

2 (1 +
3

2
𝑥) = 0 → 𝑥 = −

2

3
.  𝑓′(𝑥) 𝐷𝑁𝐸 → 𝑥 = −1 𝑖𝑠 𝑣𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝑎𝑦𝑠𝑚𝑝𝑡𝑜𝑡𝑒.  𝑆𝑜, 𝑐 = −1 𝑎𝑛𝑑 −

2

3
. 

[3] Increasing/Decreasing 𝑓′(𝑥) > 0  𝑖𝑓 (−1, −
2

3
)  𝑎𝑛𝑑 𝑓′(𝑥) < 0  𝑖𝑓 (−

2

3
, ∞) . 𝐼𝑛𝑐𝑟 𝑜𝑛 (−1, −

2

3
) .  𝐷𝑒𝑐𝑟 𝑜𝑛 (−

2

3
, ∞).   

[4] Concavity. 𝑓(2)(𝑥) = −
𝑒−1.5𝑥

4(1+𝑥)3 2⁄ −
3𝑒−1.5𝑥

2√1+𝑥
+

9

4
𝑒−1.5𝑥√1 + 𝑥 =

𝑒−1.5𝑥(2+12𝑥+9𝑥2)

4(1+𝑥)3 2⁄ < 0  𝑖𝑓 (−1,
−2+√2

3
)  𝑎𝑛𝑑 𝑓(2)(𝑥) >

0  𝑖𝑓 (
−2+√2

3
, ∞).    𝐶𝐷 𝑜𝑛 (−1,

−2+√2

3
) .  𝐶𝑈 𝑜𝑛 (

−2+√2

3
, ∞).   

[5] 𝑥 =
−2+√2

3
  is inflection point since concavity changes at this point. 

[6]  1st and 2nd Derivative test shows  absolute maximum at   𝑥 = −
2

3

  

 

 

 

 

 

 

 

 

 


