MTH 132-020 Calculus I F18

Quiz 12/Solutions
Take-Home
due 12/7/18 at 10:20AM

1. Compute the following (definite or indefinite) integrals:
(a) [ 2"Vz'+1da.

w=at+1,

du=(z*+1) dz = 423 dz.

r3de = % du.

r=-l:u=(-1)*+1=1+1=2.

r=2:u=2"+1=17
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(b) [%sin®(z)da.

sin®(-z) = (sin(-2))* = (-sin(z))?» = —sin®(x). So sin®(z) is an odd function and

/5 sin? (z) dz = @

(c) [ sec?(z)tan®(z)dx.
u =tanx

du = (tanz)’ dz = sec?(z) dz.

[ sec’(z) tan®(z) dx = /(tanx)5 sec’(z)dx = f u® du = éuG +C = étanG(x) +C|.

2. Compute the area of the region between the curves y = 2 — 422 + 4z and y = 222 - 42 from
r=-1tox=4.

We first sketch the graph of both curves:
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Next we compute the intersection points:
23— 42? + 4z = 227 - dx
23— 622+ 82 =0
z(x? - 62+8)=0
x(z-2)(x-4)=0

So the graphs intersect at # = 0, 2 = 2 and z = 4. From the sketch of the graph, y = 22? — 4z is the
larger function on (-1,0) and on (2,4), while y = 2% — 422 + 4z is the larger function on (0,2). Thus
2%+ 622 -8z if xisin [-1,0]
‘(1'3 — 422 + 4z) — (222 —4)’ = |:I:3 ~62% +8z|=1 2% - 622+ 8z if x isin [0,2]
~23 +62% -8z if x is in [2,4]

Hence

4
Area = [1 ‘(x3—4$2+4x)—(2x2—4)‘dx

0 2 4
=f (-2 + 62% - 8z) dx +f0 (23 - 62 + 8x) da +f2 (-2 + 622 - 8z) du
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([—x4 +8z° — 16x2](j1 + [a:4 - 8% + 16332]
(0= (=(-1)*+8(-1)* - 16(-1)*) + (2" -8-2°+16-2%) -0
(-4'+8-4°-16-4%) - (-2 +8.2° - 16-2%))

(=(-1-8-16) + (16— 64 +64) + (256 + 512 — 256) — (—16 + 64 — 64))

=—(25+16+0+16)
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3. Find the area of the region enclosed by the curves y? + z = 12 and y? = 2y + .

Since its is easier to solve for x, than for y we will view = as a function of y. So the two curves
are

r=12-9> and z=¢y>-2y
We will first sketch the graph of the two curves:
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Next we compute the intersection points:

12—y =9 -2y
2% -2y -12=0
yQ—y—6=O
(y+2)(y-3)=0

Hence the intersection points are at y = -2 and y = 3.
The larger function on the interval [-2,3] is 12 - y%. So

3 2 2
Area:f2(12—y ) - (y* -2y)dy
39
:f2 —2y% 4+ 2y +12dy
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=3 [-2y° + 3y + 36y]",

1
:§((—2~33+3-32+36-3)—(—2-(—2)3+3-(—2)2+36-(—2))
= %(—54+ 27 +108) — (16 + 12 - 72)
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4. Find the positive number a such that the area of the region enclosed by the parabolas
y =2ax — x? and y = 22 is equal to 9.

To help sketching the two two parabolas, note that 2ax —z2 = z(2a-1). So 2ax —z?2-0atz=0
and z = a.



y = 2ax — z°

We know compute the intersection point of the two parabolas:

22 = 2ax — 27

222 - 2az = 0
2x(x—a)=0

So the two parabolas intersect at 2z = 0 and x = a. The larger function on the interval [0,a] is
2az — 2. Hence the area of the enclosed region is



