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Question 1. 

Consider the equation PV = knT’, where k and n are constants. Show that 
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[10] 

Question 2. 

Find the local extreme values and the saddle points of the function f(z, y) = x? + 2xy + 3y?. 

[12] 

Question 3. 

Use the method of Lagrange multipliers to find the minimum and maximum values of the function 

f(a, y) = 2x? + y? + 2, where x and y lie on the ellipse C' given by x? + 4y? -4=0. [15] 

Question 4. 

Let F = (2az + y)i+ 2ayj + (x? + 32?)k. 

a) Determine whether F is a conservative vector field. If it is, find a potential function for F. 

b) Evaluate {, F - dr, where C is the curve given by r(¢) = t7i + (¢ + 1)j + (2¢ — 1)k, where 

O0<t<l. 

[19,7] 

Question 5. 

Evaluate {., xyz? dS, where C is the line segment joining (—1,—3, 0) to (1, —2, 2) [10] 

Question 6. 

Let f be a differentiable function of x, y and z, and let F(z,y,z) = P(z,y,z)it+ Q(2z,y,z)j+ 

R(x, y,z)k, where P, Q and R are differentiable functions of x, y and z. Prove that 

div(fF) = fdivF +F. Vf. 

[10] 

Question 7. 

Use Green’s Theorem to evaluate ¢ (3y — eS™*) da — (7a + /y* + 1) dy, where C is the circle 
Cc 

of radius 9 centred at the origin. [9] 

Question 8. 

Evaluate the integral /f/ 8xyz dV over the box B = [2,3] x [1,2] x [0, 1]. [8] 

 


