MAT 1322 A W2012 Wednesday, Feb. 8th 8:30-9:50 Prof. Desjardins

MIDTERM TEST 1

Max = 20

Student Number:

[5 c?/aﬁmfrq

oTime: 80 min.

¢ Only basic scientific calculators are permitted (non-graphing, non-programmable, no inte-
gration or differentiation capabilities). Notes or books are not permitted.

e Work all problems in the space provided. Use the backs of the pages for rough work if
necessary. Do not use any other paper.

e The problems require complete and clearly presented solutions and carry part marks if
there is substantial correct work towards the solution.

e There are six questions worth a total of 20 marks.
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1. (2 points) Consider the integral —_— .
@1 ) & Jo (z—1)43

(a) Is this an improper integral and if yes, why 7
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(b) Does it converge or diverge? 7 If it converges, give its value. If it diverges, explain why.
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2. (3 points) Determine if the statements below are true or false. Write T or F in the box

provided.
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4z + 22

proceeded as follows. 11\19 thﬂ right ?

(a) To determine if > dz is convergent or divergent using a comparison, a student
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(iii) Supposing that statements (1) and (ii) are correct, the True or False?
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student concludes that 5 dz is divergent by

the comparison test.
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(l r is convergent or divergent using a comparison, a student,

(b) To determine if
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(iii) Supposing that s*tatcmonm (i) and (ii) are correct, the True or False ?
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5 dx is convergent by

the comparison test.



3. (3 points) Sketch the region bounded by the curves y =%, y =Inz, =1 and z = 3.
What is the area of the region?
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4. (4 points) Find the volume of the solid obtained when the region bounded by y = e*,
y=1, x=1 and z =2 is rotated around the line y = —2.

(a) Sketch the region and a typical annular cross-section in a plane perpendicular to the

(b) What are the inner radius ry,, the outer radius 74, and the area A(z) of this ring?

Answers:
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(c) Write the integral that gives the volume of the solid and evaluate it.
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5. (4 points) A reservoir has the form of a cone as in
the diagram.

Its height is 5 m, the radius at the top is 2 m, and
it’s full of water to a height of 4 m.

We want to pump all the water to a point 2 m above
the reservoir.

Let z be the height measured in metres from the bot-
tom of the reservoir.

(a) What is the radius r of the cone at height z?

Answer: r =

* 5

(b) Determine the approximate volume (in m?) of a thin slice of the water between the
heights = and x + Az, for small Az. Give your answer in the form A(x)Ax.

. - — 2 — 7 2 /
Answer: Volume riar = “/3’_%) AL = Q%TI-?L"?APL

(c) Determine the approximate work (in J) required to pump this slice 2 m above the
reservoir. Give your answer in the form P(z)Az. Recall that the density of water is
p = 1000 kg/m? and that the acceleration of gravity is g = 9.8 m/s?.

Answer: Work = fOVE (1-n) = C’)_%Zpﬁ i 27 [’7-:&) A%}l

[5¢& 71 2 (7-2) Ax

(d) Determine the work (in J) required to pump all the water in the reservoir to 2 m above
it. Write the appropriate integral and evaluate it.
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6. (4 points)

(a) Give the integral for the average value of the function f(2) = xsin(x?) on the interval
[0,/7/2] and then evaluate it.
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(b) Solve the initial value problem: ;l_ (1+ Yy )sm x, y(0)=0.
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MAT 1322 A W2012. Wednesday, Feb. 8th 8:30-9:50 Prof. Desjardins

MIDTERM TEST' 1

Max = 20

Student Number:

eTime: 80 min.

e Only basic scientific calculators are permitted (non-graphing, non-programmable, no inte-
gration or differentiation capabilities). Notes or books are not permitted.

e Work all problems in the space provided. Use the backs of the pages for rough work if
necessary. Do not use any other paper.

e The problems require complete and clearly presented solutions and carry part marks if
there is substantial correct work towards the solution.

o There are six questions worth a total of 20 marks.
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1. (2 points) Consider the integral e
( poL ) ( & ./() (1‘_1)0/3

(a) Is this an improper integral and if yes, why ?
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(b) Does it converge or diverge? If it converges, give its value. If it diverges, explain why.
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2. (3 points) Determine if the statements below are true or false. Write T or F in the box

provided.

'V8+z
x + 3
proceeded as follows. Are they right ?
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(iii) Supposing that statements (i) and (ii) are correct, the
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the comparison test.
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(iii) Supposing that statements (i) and (i) are correct, the
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(b) To determine if

(1)

d x is convergent by

the comparison test.

dz is convergent or divergent using a comparison, a student

True or False?

True or False?
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3. (3 points) Sketch the region bounded by the curves y = 2%, y =Inz, z =1 and z = 3.
What is the area of the region?
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4. (4 points) Find the volume of the solid obtained when the region bounded by y = ¢”,
y=2, =2 and & =4 is rotated around the line y = —1.

(a) Sketch the region and a typical annular cross-section in a plane perpendicular to the
T-axis.
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(b) What are the inner radius ri,, the outer radius ro and the area A(z) of this ring?

Answers:
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(c) Write the integral that gives the volume of the solid and evaluate it.
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5. (4 points) A reservoir has the form of a cone as in

the diagram. ————
Its height is 4 m, the radius at the top is 2 m, and 1
it’s full of water to a height of 3 m. e |
We want to pump all the water to a point 1 m above
the reservoir. 4
Let 2 be the height measured in metres from the bot-
tom of the reservoir.
(a) What is the radius r of the cone at height = ? J
Answer: r= [_f
I
= | | >~ “

(b) Determine the approximate volume (in m®) of a thin slice of the water between the
heights x and x + Az, for small Az. Give your answer in the form A(z)Az.

ﬂ?‘z/Jz = @

Answer: Volume =

(¢) Determine the approximate work (in J) required to pump this slice 1 m above the
reservoir. Give your answer in the form P(x)Az. Recall that the density of water is
p = 1000 kg/m? and that the acceleration of gravity is ¢ = 9.8 m/s?.
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Answer: Work = Yz, 3) i/ [f—)z) =

(d) Determine the work (in J) required to pump all the water in the reservoir to 1 m above
it. Write the appropriate integral and evaluate it.
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6. (4 points)

(a) Give the integral for the average value of the function f(2) = xcos(2?) on the interval

[0, \/7/2] and then evaluate it.
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(b) Solve the initial value problem: (I—y =4/1—y?sinz, y(0)=0.
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