MATH 152, FALL SEMESTER 2008
COMMON EXAMINATION II - VERSION B
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Section No:

INSTRUCTIONS

1. In Part 1 (Problems 1-9), mark your responses on your ScanTron form using a No: 2 pencil.

For your own record, mark your choices on the exam as well.
2. Calculators should not be used throughout the examination.

3. In Part 2 (Problems 10-14), present your solutions in the space provided. Show all your
work neatly and concisely, and indicate your final answer clearly. You will be graded,
not merely on the final answer, but also on the quality and correctness of the work leading up
to it.

4. Be sure to write your name, section number, and version letter of the exam on the
ScanTron form.



Part 1 — Multiple Choice (45 points)
Read each question carefully; each problem is worth 5 points. Mark your responses on the ScanTron
form and on the exam itself.

1. Suppose that f is a continuous function defined on the interval [0,1]. Given below is a table
of values of f:

z 0 1/4 1/2 3/4
f() 1 1 0 —-1/2 2

Use the data above, along with the Trapezoidal Rule with n = 4, to compute an approximate

1
value Of/ f(x)dx.
0

(d) 1/2
() 1/4

2. Let f be the function given in the previous question. Use Simpson’s Rule with n = 4 to

i
compute an approximate value of / f(z)dz.
0

(a) 5/4

(b) 5/12



COS T

dx.
Vsinx .

/2
3. Evaluate the improper integral /
0

4. Compute the length of the parametric curve given by the equations

z(t) =1—2cost, y(t)=2sint, 0<t<m.

5. Let C denote the curve y = exz, 0 < x < 1. Which of the following integrals gives the area of
the surface obtained by rotating C' about the x-axis?

1
(a) 27r/ V1 + 4z2e22? dx
0
1
(b) 2m / e V1 + e du
0
1
(c) 277/ e /1 + da2er" dz
0
1 2
(d) 27r/ e’ V1 + 4x2e2e? dx
0
1
(e) 277/ e” V1 + e** dx
0



d
6. Given that d—y = zy, and y(0) = 1, determine y.
x

(a) y = 62‘”’”2
(b) y = 62:”
(c)y=ce"
(d) y=e”
(e)y=e"/?

7. Find an integrating factor I(z) for the differential equation 3’ + (tan® )y = x, in the interval
0<z<m/2

(8) I(x) = '
(b) I(x) =sec*z

(d) I(x) = tanx — z
(e) I(x) — e2tanzscc T

8. Decide on the convergence/divergence of each of the following improper integrals:

0 /:Oxlgdx (1) /100\}5@ (1) /looi;;dx

(a) (III) is convergent, (I) and (II) are divergent.
(b) (II) is convergent, (I) and (III) are divergent.
(c) (I) is convergent, (II) and (III) are divergent.
(d) (I) and (II) are convergent, (III) is divergent.

(e) (I) and (III) are convergent, (II) is divergent.

9. Suppose that f is a continuously differentiable function defined on the interval [0,1], and let
glx)=2f (g), 0 < 2 < 2. Given that the length of the curve y = f(z), 0 < z < 1, is 3,
determine the length of the curve y = g(x), 0 <z < 2.



Part 2 (60 points)
Present your solutions to the following problems (10-14) in the space provided. Show all your
work neatly and concisely, and indicate your final answer clearly. You will be graded, not

merely on the final answer, but also on the quality and correctness of the work leading up to it.

10. (12 points) Determine the x co-ordinate of the centroid of the region enclosed by the parabola

y = 22 — 1 and the straight line y = 2 + 1.



11. (12 points) Compute the area of the surface obtained by rotating the curve z = 2,/1 —y,
0 <y <1, about the y-axis.



12. (12 points) A tank is full of water. The end of the tank is vertical and has the shape of a
circle of radius 10 m. Calculate the hydrostatic force against the end of the tank. (The density
of water, p, is 1000 kg/m3, and the acceleration due to gravity, g, is 9.8 m/SQ.)



13. (12 points) Evaluate the improper integral

/°° dx
1 z(2z+1)°

Show all your steps clearly and concisely.



14. (12 points) Solve the following initial value problem:

(2® + 1)y =22y = (2 +1),  y(0)=1.
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