
Answer on question #74912: 

The area of the figure under the curve  {
𝑥 = 2𝑡 − 1
𝑦 = 𝑡2 + 5 

, −4 ≤  𝑡 ≤ 4 and up to X-

axis is equal to 165
1

3
. 

 

{
𝑥 = 2𝑡 − 1
𝑦 = 𝑡2 + 5 

, −4 ≤  𝑡 ≤ 4. 

1) Our function is given in parametric form. 
a) 𝑚𝑖𝑛𝑡∈[−4;4]𝑥 = 𝑥(−4) = −9; 

𝑚𝑎𝑥𝑡∈[−4;4]𝑥 = 𝑥(4) = 7. 

So that the domain of our function is [−9,7]. 
b) 𝑦 = 𝑡2 + 5 so that 𝑦 ≥ 5, so that the codomain of our function is 

[5; +∞]. 
 

2) The graph of our function intersects Y-axis at 
 𝑥 = 2𝑡 − 1 = 0; 

𝑡 =
1

2
. 

The graph of our function doesn’t intersect X-axis because 𝑦 ≥ 5. 
 

3) 
𝑑𝑦

𝑑𝑥
=

𝑦′(𝑡)

𝑥′(𝑡)
=

2𝑡

2
= 𝑡;  

There is local minimum point at 𝑡 = 0:  
𝑥𝑚𝑖𝑛 = −1; 𝑦𝑚𝑖𝑛 = 5. 
Except that 𝑚𝑖𝑛[−9;7]𝑦 = 5. 

 

4)  
𝑑2𝑦

𝑑𝑥2
=

1

2
> 0. So that our function is strict convex. 



5)  
 

6) The area of the figure under the curve  {
𝑥 = 2𝑡 − 1
𝑦 = 𝑡2 + 5 

, −4 ≤  𝑡 ≤ 4 and up 

to X-axis  
 

𝑆 = ∫ 𝑦 ∙ 𝑑𝑥
7

−9
= [𝑥 = 2𝑡 − 1; 𝑑𝑥 = 2𝑑𝑡; 𝑡𝜖[−4; 4]] = 2 ∫ (𝑡2 + 5)𝑑𝑡 =

4

−4

4 ∫ (𝑡2 + 5)𝑑𝑡
4

0
= 4(

𝑡3

3
+ 5𝑡)| 4

0
= 4 (

64

3
+ 20) = 165

1

3
. 
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