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Question 1

(i) Show lim
(x,y)→(0,0)

x3 + 4x2 + 2y2

2x2 + y2
exists. (2 Marks)

(ii) Let f(x, y) = exy+ln(x2+y), show that fxy = fyx. (3 Marks)

(iii) Find equations of the tangent plane and the normal line to

z = 6− x2 − y2 at the point (1, 2, 1).

(2 Marks)

(v) Consider the function

z = f(x, y) = sin(x + y) with x = uv2 and y = u2 +
1

v
,

find
∂z

∂u
and

∂z

∂v
. (3 Marks)

Question 2

(i) For f(x, y) = x2 + y2,

compute Dûf(1,−1) for û in the direction of −→v = 〈−3, 4〉 (2 Marks)

(ii) locate all critical points and classify them using (Second Derivatives Test)

f(x, y) = e−x
2

(y2 + 1)

(3 Marks)

(iii) Find the volume beneath the surface and above the rectangular region

z = x2 + y2, 0 ≤ x ≤ 3, 1 ≤ y ≤ 4

(3 Marks)

(v) Change the order of integration∫ x=1

x=0

∫ y=2x

y=0

f(x, y) dy dx

(2 Marks)
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