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Answer any five questions:

a) A particle moves so that its position vector is given by 𝑟=cos𝜔𝑡𝑖 +sin𝜔𝑡𝑗  where 𝜔 is a 
constant. Show that 𝑟 × 𝑣 =a constant vector.

b) Prove that ∇𝜑 is a vector perpendicular to the surface 𝜑 (x, y, z) =c, where c is a constant.

c) If 𝑟 is the position vector of a point then show that the div (r4𝑟)=7r4.

d) If a force 𝐹 =2x2y𝑖+3xy𝑗 displaces a particle in the xy plane from (0,0) to (1,4) along a curve 
y=4x2. Find the work done.

e) If f (x, y) =0 and 𝜑 ( y, z) =0. Show that 
∂𝑓
∂𝑦 

∂𝜑
∂𝑧  

𝑑𝑧
𝑑𝑥=

∂𝑓
∂𝑥

∂𝜑
∂𝑦.

f) Solve the differential equation (2xy+ey) dx+(x2+xey) dy=0.

g) Expand logex in powers of (x-1) and hence evaluate loge(1.1) correct to 4 decimal places.

                                                                                                                                                                                                                                                                                                                                                         


