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MATH2000 — CALCULUS AND LINEAR ALGEBRA II
First Semester Examination, June, 2007 (continued) v

: ’ 2 pz+l
1. (a) Evaluate the integral / / 2y dy dz.
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MATH2000 — CALCULUS AND LINEAR ALGEBRA II
First Semester Examination, June, 2007 (continued)

2 1 :
(b) Consider the integral / / e” du dy. Plot the region of integration, change
0 J¥ ’

the order of integration and evaluate the integral.
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MATH2000 — CALCULUS AND LINEAR ALGEBRA II
First Semester Examination, June, 2007 (continued)

2. Use cylindrical coordinates to find the mass of the region that lies above (z > 0)
the circle 22 + 32 = 1 and below the sphere 2% + y® + 2® = 4 if the density is
p(z,y,z) = 2z. Hint: Describe the sphere in cylindrical coodinates.
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MATH2000 — CALCULUS AND LINEAR ALGEBRA II
First Semester Examination, June, 2007 (continued)

3. Consider a spherical planet of radius r = a which has density p(z,vy,z) = k(z*+ %)
(the planet is centred at (z,y,2) = (0,0,0) ). Find the mass of the planet. The
identity sin® ¢ = sin ¢(1 — cos? ) may be used.
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MATH2000 — CALCULUS AND LINEAR ALGEBRA II
First Semester Examination, June, 2007 (continued)

4. Evaluate the line integral
/ (2zy + 1) dz + (2? + 3y?) dy,
c

)

where C'is the curve from (0,0) to (0,2) consisting of the path from (0,0) to (1,1
1,1)

along the parabola y = z?, followed by the path along the straight line from (
to (0,2).

'{\ws. = %
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MATH2000 — CALCULUS AND LINEAR ALGEBRA II
First Semester Examination, June, 2007 (continued)

5. Use Green’s theorem to evaluate the line integral

.%c ((¥* — z)dz + (3z +y)dy)

where C is the boundary of the region in the z-y plane enclosed by the parabola
y = 72 and the line y = 1, traversed in an anticlockwise direction.

What would the answer be if the curve was traversed in a clockwise direction?

Anc. = Y er T 5L drevened
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MATH2000 — CALCULUS AND LINEAR ALGEBRA II
First Semester Examination, June, 2007 (continued)

6. Let the surface S be the part of the paraboloid z = 22 +? that lies below the plane
z = 2. A parametrisation for S is given by the vector '
r(u,v) = ucosvt + usinvj -l;uzk, 0<u<+?2 0<v<om
Find the surface area of S.
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MATH2000 — CALCULUS AND LINEAR ALGEBRA IT
- First Semester Examination, June, 2007 (continued)

7. Consider the vector fleld F' = zi + yj + 2zk. Use the divergence theorem to find
the net outward flux of F' across the surface of the sphere 22 + 42 + 22 = 1.
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MATH2000 — CALCULUS AND LINEAR ALGEBRA II
First Semester Examination, June, 2007 (continued)

8. Evaluate the line integral
/y dz+z dy+1 dz,
c

along the path parametrised by 7(t) = e*i +t*j +tk for 0 <t < 1.

Ans. = e+)
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MATH2000 — CALCULUS AND LINEAR ALGEBRA II
First Semester Examination, June, 2007 (continued)

9. Let F(z,y,2) = (2y + 1)i — zk and G(z,y,2) = 2yt — zj + y?k. Show that
F = curl G. Hence (or otherwise) use Stokes’ theorem to evaluate the flux integral

//F-ndS,
s

where S is part of the open surface 2 = 1 — 2% — y? which lies above the region in
the z-y plane bounded by the unit circle centred at the origin, and S has upward

orientation. - : i( [ &.
Coov C = q xG = - ° =
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MATH2000 — CALCULUS AND LINEAR ALGEBRA II
First Semester Examination, June, 2007 (continued)

‘ 4 3 2
10. Let A= 12 12 8 .
8 12 «

(a) Find an LU decomposition for the matrix for oo € R,

(b) For what value of « is the matrix A singular?
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MATH2000 — CALCULUS AND LINEAR ALGEBRA II
First Semester Examination, June, 2007 (continued)

1
2
0

O~ N

11. For the matrix B = ( > , use two steps of the power method, starting

0
0
10
1
1

with the initial vector zg = to give an estimate for the dominant eigenvalue

1
of B and an approximation to the dominant eigenvector.
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MATH2000 — CALCULUS AND LINEAR ALGEBRA 1I
- First Semester Examination, June, 2007 (continued)

12. (a) Find an orthogonal matrix which diagonalises the matrix _g _g >

characteristic polynomial of this matrix is (A — 9)(\ — 4) = 0.
2

2
(b) The equation 5z? — 4zy + 8y?® = 36 can be expressed as %— - %— =1
equation of an ellipse) where u and v are functions of z and y. Use

answer to part (a) to give the functions u(z,y) and v(z,y).
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