MAT 1332, Winter 2017, Assignment 1
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QUESTION 1. Calculate each of the following definite integrals.
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Let u = In(z). Then du = %dw, dx = x du. Now substitute for lower/upper limits. Then
r=1=u=In(l)=0and x =3 = u=1In(3). Then
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Let u = sin(x). Then du = cos(z)dzr. Changing limits gives x = 0 = u = 0,z =

u = 1. Then
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QUESTION 2. Calculate each of the following definite integrals.
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Let w = In(z),v" = 272, Then v’ = % and v = —z~!. Then, by integration by parts, we

have
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Let u= 22,0 = e *. Then u = 2xz,v = —e *. Integration by parts:
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We calculate ffxeﬂ”d:r again by integration by parts. Let u = z,v = e *. Then

u = 1,v = —e~". We thus have
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Therefore
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(1 mark for the first integral, 1 mark for the second, 1 mark for the final
answer.)
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QUESTIOi\I 3. Find and sketch the area enclosed by functions yi(z) = 2°, y2(z) =z, z = —3,
and x = 3.
We see that the area enclosed by functions consists of two parts. Let S be the total area

and S1, Sy be the area in the third quadrant and first quadrant respectively. Then
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QUESTION 4. Find and sketch the area enclosed by functions y;(z) = —2? 4+ 2z + 1 and
ya(z) = |o —1].

Solving for y;(x) = y2(x), we obtain intersections: x = 0 and x = 2. Let S be the total
area, S be the area for 0 < z <1 and Sy be the area for 1 < x < 2.
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Then the area is given by
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Similarly,
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S = 81+ 82 = £. Or by symmetry, S; = 55,8 = 1 + Sp =25 = .
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(1 mark for finding S;, 1 mark for Sy and 1 for the sketch. (If the argument is a
symmetry one, that’s acceptable if done in words.)

QUESTION 5. Assume that the growth of a tree obeys the rule % =1t —e 2" where t is time
in years and x measures the height of the tree above ground in metres. How much does the

tree grow between Year 2 and Year 57
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Therefore, the tree grows 10.491 metres between Year 2 and Year 5.

QUESTION 6. We use Riemann sum with four rectangles of equal width to approximate
fol (1 — 3:2) dz. Among the following statements, which one is correct? Answer: B
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(A) The left Riemann sum of fol (1—2?)dris + > (1 - (%)2) .
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(B) The left Riemann sum of fol (1—2?)dris + > (1 - (%)2) .
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(D) The right Riemann sum of fol (1 —2?)dx is %k—o (1 - (%)2) .
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(C) The left Riemann sum of fol (1—2?)dris 3 Y (1 —(
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