
Answer on Question #76438 – Math – Calculus 

Question 

Find the value of 𝑎, 𝑏, 𝑐 such that   lim
𝑥→∞

𝑎𝑒𝑥+𝑏𝑐𝑜𝑠𝑥+𝑐𝑒−𝑥

𝑥𝑠𝑖𝑛𝑥
=

3

2
. 

Conjecture 

   lim
𝑥→∞

𝑎𝑒𝑥+𝑏𝑐𝑜𝑠𝑥+𝑐𝑒−𝑥

𝑥𝑠𝑖𝑛𝑥
≠

3

2
 𝑓𝑜𝑟 𝑎𝑛𝑦 𝑎, 𝑏, 𝑐 ∈ 𝑅. 

Proof (by contradiction) 

Let   𝑓(𝑥) =
𝑎𝑒𝑥+𝑏𝑐𝑜𝑠𝑥+𝑐𝑒−𝑥

𝑥𝑠𝑖𝑛𝑥
. 

Suppose that above-mentioned limit exists and lim
𝑥→∞

𝑓(𝑥) =
3

2
 then according to 

the definition of a limit of the function by Eduard Heine 

∀ {𝑥𝑛}𝑛=1
∞ : lim

𝑛→∞
𝑥𝑛 = ∞ => lim

𝑛→∞
𝑓(𝑥𝑛) =

3

2
. 

Let’s consider    𝑥𝑛 =
𝜋

2
+ 2𝜋𝑛; 

𝑓(𝑥𝑛) =
𝑎𝑒

(
𝜋
2

+2𝜋𝑛)
+𝑐𝑒

−(
𝜋
2

+2𝜋𝑛)

𝜋

2
+2𝜋𝑛

; 

  lim
𝑛→∞

𝑓(𝑥𝑛) = lim
𝑛→∞

𝑎𝑒
(
𝜋
2

+2𝜋𝑛)
+𝑐𝑒

−(
𝜋
2

+2𝜋𝑛)

𝜋

2
+2𝜋𝑛

= {
𝑎 ∙ (+∞), 𝑎 ≠ 0

0, 𝑎 = 0
   

 because of the fact that 

lim
𝑥→+∞

𝑒𝑥

𝑥
= [𝑎𝑐𝑐𝑜𝑟𝑑𝑖𝑛𝑔 𝑡𝑜 𝑡ℎ𝑒 𝐻𝑜𝑠𝑝𝑖𝑡𝑎𝑙′𝑠 𝑟𝑢𝑙𝑒] = lim

𝑥→+∞

(𝑒𝑥)′

𝑥′
= lim

𝑥→+∞
𝑒𝑥 = +∞. 

Here is the contradiction∎ 

Answer:    lim
𝑥→∞

𝑎𝑒𝑥+𝑏𝑐𝑜𝑠𝑥+𝑐𝑒−𝑥

𝑥𝑠𝑖𝑛𝑥
≠

3

2
 𝑓𝑜𝑟 𝑎𝑛𝑦 𝑎, 𝑏, 𝑐 ∈ 𝑅. 
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