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Question 1 [2×3 = 6 marks]

Question Answer

1.1 If f (x,y) = ysin−1(xy), find fy(1, 1
2).

1.2 Find the partial derivative ∂ 3V
∂ r∂ s∂ t of V = ln(r+ s2 + t3).

1.3 Evaluate the gradient of f (x,y,z) =
√

x+ yz at the point
(1,3,1)

Question 2 [2×3 = 6 marks]

Question Answer

2.1 Evaluate
1∫
0

2∫
1
(x+ e−y)dxdy.

2.2 Evaluate
∫∫

R

xy2

x2 +1
dA, where R = [0,1]× [−3,3].

2.3 Evaluate

3π/4∫
π/4

2∫
1

r dr dθ .

Question 3 [2×2 = 4 marks]

Question Answer

3.1 Evaluate the line integral
∫

C xy4 ds, where C is the right half of the circle
x2 + y2 = 16.

3.2 Determine whether or not F(x,y) = (yex + siny)i+(ex + xcosy)j is a
conservative vector field. Write “Yes” or “No”.
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Question 4 [4 marks]
Find the extreme values of f on the region described by the inequality.

f (x,y) = x2 + y2 +4x−4y, x2 + y2 ≤ 9.
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Question 5 [5 marks]

Evaluate the double integral
∫∫

D ydA, where D is the triangular region with vertices (0,0), (1,1),
and (4,0).
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Question 6 [5 marks]

Evaluate the triple integral
∫∫∫

T y2 dV, where T is the solid tetrahedron with vertices (0,0,0), (2,0,0),
(0,2,0) and (0,0,2).



MATOCB2 / MATECB2 SUPPLEMENTARY EXAMINATION JANUARY 2020 5/10

Question 7 [4 marks]

Evaluate the integral by making an appropriate change of variables.
∫∫

R sin(9x2 +4y2)dA, where R
is the region in the first quadrant bounded by the ellipse 9x2 +4y2 = 1.
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Question 8 [3 marks]

Evaluate the line integral
∫

C F ·dr, where F(x,y) = xy2 i− x2 j, and C is given by the vector function
r(t) = t3i+ t2j, 0≤ t ≤ 1.
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Question 9 [3 marks]

Find the function f such that F = ∇ f , where F(x,y,z) = yz i+ xz j+(xy+2z)k.
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