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1. (5 marks)

Find the radius of convergence of the power series
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2.
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(5 marks)

Find a power series representation for the function
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3. (5 marks)

Evaluate the definite integral

to within an error of 0.01
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4. (7 marks)

Find the points on the parametric curve  x = t3 —3t2, y=2¢3 —6¢
where the curve has a horizontal tangent and the points where the curve has a
vertical tangent. What happens at the point (—4, 4) ? s the curve concave up

or concave down at the point (—2,—4) ?
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5. (5 marks)

Find the length of the space curve

F(t) = ((8t +1)%2, 2cos(t?), 2sin(t?))

over theinterval 0 <t < 1.
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6. (6 marks)

Consider the space curve  #(t) = (cos(nt) , 1+ 2V, e’ )

(a) Find the equation of the tangent line to the curve 7(t) at the point
(-1,3,e)
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(b)  Find the equation of the normal plane to the curve 7(t) at the point
(-1,3,e)
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7. (8 marks)

A particle has an acceleration of d(t) = (=2, 6t, 0), an initial position
of 7(0)= (2,-3, 0) and an initial velocity of v(0)= (0, 0, 1)

(a) Find the position function #(t) of the particle
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(b) Find the curvature of the space curve defined by the position function of
the particle at the point (1,-2,1)
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8. (5 marks)

Find the limit
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9. (6 marks)

Find the equation of the tangent plane to the surface z = yIn(xy — 5) — 3x
at the point (3,2, —9). Also find the linearization L(x, y) of the function
f(x,y) =ylIn(xy —5) —3x atthe point (3,2). Use this linearization to
estimate the value of f* atthe point (3.1,1.9) by calculating L(3.1,1.9)
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10. (6 marks)

If z=2xe” +ysinx, where x =r%s+5t and y=Int+r,
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11. (7 marks)

Let f(x,y,2) = xy*> + z In(x + yz)

(a) Find the directional derivative of f atthe point (3,—2,1) inthe
direction of the vector ¥ = (2,3, —6)
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Find the maximum rate of change of the function f at the point
(3,-2,1)
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12. (5 marks)

Find the local maxima, local minima and saddle points of the function
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13. (5 marks)

Find the maximum and minimum values of the function flx,y) =e*
subject to the constraint  x? + 4y% =1
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14. (5 marks)

Evaluate the iterated integral
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15. (5 marks)

Evaluate the double integral
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16. (5 marks)

Find the volume of the tetrahedron bounded by the four planes x =0,
y=0, z=0 and 2x+y+z=2
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17. (5 marks)

Use cylindrical coordinates to evaluate the triple integral
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18. (5 marks)

Use spherical coordinates to evaluate the triple integral
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