
 

 

Answer on Question #67324 – Math – Algebra 

Question 

Find range of 

𝑓(𝑥) =
4

6𝑠𝑖𝑛𝑥 + 5𝑐𝑜𝑠𝑥 + 7
 

 

Solution 

Rewrite 

6𝑠𝑖𝑛𝑥 + 5𝑐𝑜𝑠𝑥 = |62 + 52 = 61| = √61 (
6

√61
∙ 𝑠𝑖𝑛𝑥 +

5

√61
∙ 𝑐𝑜𝑠𝑥)

= |there exists 𝜑 such that 𝑐𝑜𝑠𝜑 =
6

√61
, 𝑠𝑖𝑛𝜑 =

5

√61
,

𝑐𝑜𝑠2𝜑 + 𝑠𝑖𝑛2𝜑 = 1| = 

= √61(𝑐𝑜𝑠𝜑 ∙ 𝑠𝑖𝑛𝑥 + 𝑠𝑖𝑛𝜑 ∙ 𝑐𝑜𝑠𝑥) = √61𝑠𝑖𝑛(𝑥 + 𝜑). 

Using the previous formula and inequalities 

−1 ≤ 𝑠𝑖𝑛(𝑥 + 𝜑) ≤ 1 

one gets 

−√61 ≤ 6𝑠𝑖𝑛𝑥 + 5𝑐𝑜𝑠𝑥 ≤ √61, 

hence 

7 − √61 ≤ 6𝑠𝑖𝑛𝑥 + 5𝑐𝑜𝑠𝑥 + 7 ≤ 7 + √61 

and finally 

4

6𝑠𝑖𝑛𝑥+5𝑐𝑜𝑠𝑥+7
≤

4

7−√61
 or 

4

6𝑠𝑖𝑛𝑥+5𝑐𝑜𝑠𝑥+7
≥

4

7+√61
. 

Therefore, the range of  𝑓(𝑥) =
4

6𝑠𝑖𝑛𝑥+5𝑐𝑜𝑠𝑥+7
  is 

(−∞,
4

7−√61
] ∪ [

4

7+√61
, +∞). 

Answer: (−∞,
4

7−√61
] ∪ [

4

7+√61
, +∞). 
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