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Q1. Using Newton’s method, find the minimizer of . The 𝑓(𝑥) =  0. 5 𝑥2 −  𝑠𝑖𝑛 𝑥,  𝑥(0) = 0. 5
required accuracy is . [Marks: 4 | BTL-4] 𝜖 = 0. 1

Q2. State and prove the second order necessary condition to find the local minima of a set 
constrained optimization problem [Marks: 2+4 | BTL-3] 

Q3. For the vector-valued function , compute 𝐹(𝑥
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the derivative (Jacobian) matrix and evaluate it at the point (1, 0). [Marks: 5 | BTL-3] 

Q4. For f(x, y) = x³ + y³ − 3xy, find all critical points. Using the first-order necessary condition 
and the second-order (Hessian) sufficient condition, classify each critical point as a local 
minimizer, local maximizer, or saddle point. [Marks: 5 | BTL-4] 
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