
SECTION A1. Write down the Taylor series about x = 3 for the fun
tionf(x) = x�1:State whether this Taylor series 
onverges to f(x) for:a) x = 0, b) x = 4. [5 marks℄2. Find the solutions of the following di�erential equations:(i) ey dydx = x2 with y(1) = 0,(ii) xdydx + 2y = 3 with y(1) = 0. [8 marks℄3. Solve the di�erential equationd2ydx2 + 4dydx + 3y = 0with the initial 
onditions y(0) = 2, y0(0) = 1. [5 marks℄4. Show, by taking limits along two di�erent paths to the origin (0; 0), thatlim(x;y)!(0;0) xy + 2x2x2 + xy + y2does not exist. [4 marks℄
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5. Work out all �rst and se
ond partial derivatives off(x; y) = 4x3y � 4xy3;and verify that �2f�x�y = �2f�y�x;�2f�x2 + �2f�y2 = 0: [5 marks℄6. Suppose that x = x(t), y = y(t), and z = z(t) are fun
tions of t su
h thatx(0) = 2; y(0) = �1; z(0) = 0:Suppose that the derivatives satisfyx0(0) = y0(0) = 1; z0(0) = �1:Then work out dFdt (0)where F (t) = f(x(t); y(t); z(t)), andf(x; y; z) = y2z + 
os(xyz): [5 marks℄7. Find the gradient ve
tor rf(1; 1; 1), wheref(x; y; z) = x+ y + zx2 + y2 + z2 :Find also the derivative of f in the dire
tion i� 2j� 2k at (1; 1; 1). [5 marks℄8. Lo
ate and 
lassify all stationary points of the fun
tionf(x; y) = x2 + xy2 � 4xy � 5x: [8 marks℄Paper Code MATH102(R) Page 3 of 5 CONTINUED



9. Find the linear approximation near (x; y) = (1; 1) to the fun
tionf(x; y) = 12x2 � y2 : [4 marks℄10. By 
hanging the order of integration, 
omputeZ 10 Z 1y 
os(y=x)dxdy: [6 marks℄SECTION B11.In this question, letf(y) = (1� y)�1=2; g(x) = (1� x2)�1=2; h(x) = sin�1(x):(i) Compute the �rst �ve derivatives of f . Write down the 4'th Taylorpolynomial of f at 0. Hen
e, or otherwise, 
ompute the 9th and 10th Taylorpolynomials respe
tively of g and h, at 0.(ii) Show that if 0 � y � 14 , the 4th remainder term R4(y; 0) of f at 0satis�es jR4(y; 0)j � 63256 :411=2311=2 y5: [15 marks℄12. Solve the following di�erential equations with the given boundary 
ondi-tions: (i) y00 + 4y0 � 5y = 4e�xwith y(0) = 1, y0(0) = �1.(ii) y00 + 4y0 � 5y = �5x2 + 3x+ 1with y(0) = 1, y0(0) = �1. [15 marks℄Paper Code MATH102(R) Page 4 of 5 CONTINUED



13. Find the maximum and minimum values of the fun
tion f(x; y) in theregion where g(x; y) � 3, where f(x; y) and g(x; y) are de�ned byf(x; y) = xy � y;g(x; y) = x2 + 3y2: [15 marks℄

14.a) Find the weight of the parallelogram R bounded by y = x, x = 0,y = x + 1 and x = 1, where the density fun
tion is �(x; y) = xb) Find the 
entre of mass (x; y) of R. [15 marks℄
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