
Problem 1 
 

Evaluate the integral: 

𝑰 =  ∫ ₀^{𝝅/𝟐} (𝒔𝒊𝒏 𝒙) / (𝟏 +  𝒄𝒐𝒔² 𝒙) 𝒅𝒙 

Solution: 

Substitute u = cos x ⇒ du = -sin x dx. Limits: x = 0 ⇒ u = 1, x = π/2 ⇒ u = 0. 

𝐼 =  ∫ ₁⁰ (−𝑑𝑢)/(1 +  𝑢²)  =  ∫ ₀¹ 𝑑𝑢/(1 +  𝑢²)  =  𝑎𝑟𝑐𝑡𝑎𝑛(𝑢) |₀¹ 

=  𝜋/4 

Answer: I = π/4. 

  



Problem 2 
 

Find the area bounded by y = x² and y = 4. 

Solution: 

 Solve x² = 4 ⇒ x = ±2. 

𝐴𝑟𝑒𝑎 =  ∫ _{−2}^{2} (4 −  𝑥²) 𝑑𝑥 =  [4𝑥 −  𝑥³/3]_{−2}^{2} 

𝐴𝑟𝑒𝑎 =  (8 −  8/3) − (−8 +  8/3)  =  32/3 

Answer: Area = 32/3 square units. 

  



Problem 3 

 

Find the Maclaurin series for f(x) = eˣ cos x up to x⁴ term. 

Solution:  

Using the series expansions: 

𝑒ˣ =  1 +  𝑥 +  𝑥²/2 +  𝑥³/6 +  𝑥⁴/24 + … 

𝑐𝑜𝑠 𝑥 =  1 −  𝑥²/2 +  𝑥⁴/24 + … 

Multiply up to x⁴ and simplify to get: 

𝑓(𝑥)  =  1 +  𝑥 −  𝑥³/3 −  𝑥⁴/6 +  𝑂(𝑥⁵) 

Answer: eˣ cos x = 1 + x - x³/3 - x⁴/6 + O(x⁵). 


