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Solution to Midterm Examination (version A)
MAT 1322D, Fall 2011

1. (6 marks) Consider the following improper intag:

1 dx.
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If the integral converges, use the definition & tmproper integral to find its value. If the
improper integral diverges, use the comparisonttegistify your conclusion.
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Solution (i) Whenx>1
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SlnceJ'O EdX—EL o dx diverges,

this integral diverges.

(i) ﬁﬁdx:'ﬂﬁﬁ

integral is convergent and its valueris 2.

dx=lim (arcsin b- arcsin )= arcsini7—27. This improper

2. (4 marks) Find the volume of the solid obtaibgdevolving the region ir-y plane bounded
by the graphs of = x* andy = 3x about they-axis.
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Solution The volume i§/ = njj((ﬁ)z ~(y/3)?)dy= ”[y_z ys} -2

y=0

3. (3 marks) Suppose the density of a rod(§ = €”, 0< x< 1. Find the total mass (1 mark)
and the center of mass of the rod (2 marks).

Solution m= J'Olezxdx:%[ éx]l :—; €—-==3.1945. The moment is
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M = jo X€ dx—z[(z x-1) & _Z( &+ 1)= 2.0973.
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= = 0.6565.
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4. (4 marks) Find the work (in Joules) needed tmpthe water of a container of the shape show
in the following figure to a point 4 meters abofie top of the container. (The density of water is
1000 kg/mi, and the acceleration of gravigy= 9.8 m/se).

Solution Consider a layer of water of distancabove the bottom with thicknedg. The
volume of this layer is 15 x (2 /383x= 1xdx The weight of this layer (in Newtons) is
dw= 10dgxdx To pump this layer to a point 4 meters abovedapeof the container, the work
needed isIW= 10dgx(7 — X)dx. The total work needed is

W= 1059 Zx(7— x)d= 2.2 x 16 Joule.

5. (3 marks) Consider the initial-value problghs 1ty , ¥(0) = 1. Find an approximatioyf0.1)
y
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using step-sizé = 0.025. (Use at least 4 digits after the decipaght in your calculation).
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Solution Use the iteration formuba.; =y; + 0.02 . We have

t, = 0.025(0.025)= y; = 1.0250,
t, = 0.05,5(0.05)= y, = 1.49405,
ts = 0.075(0.075)= y; = 1.73298,
ty = 0.1,y(0.1)= y4 = 1.096747.



