MA408S Quiz 3 Sep 21, 2017

1. (5 pts) Evaluate the integral

1= —dx
/0 V4 — 2

Hint: (sinflx)/ = 1£I2.
Solution.
x? x\2
Va—a? = Ja0- ) L—f ¢L()
7 = Vi ( 2
So we set u = 3, © = 2u, dv = 2du. The limits of integration of u = 5 is 0
and 1.
1
3
I = ——dx
0 \/4 — xQ

= Jarcsinu

u=0

Recall that

0 = arcsin(z) means sinf=ux,0¢ [ ] Domain of z is [—1,1].

272
6 = arccos(x) means cosf =z,0 € [0,7]. Domain of z is [—1,1].
m

0 = arctan(z) means tanf=x,0¢€ (— 579

) Domain of x is (—o0, 00).

You can use a unit circle to find the arcsin values:arcsin(0) = 0, arcsin(%) =

ol

1
I = 3 arcsin(i) — 3arcsin(0)
T
= 3% ¢
6
.
2

(Problem 2 on the back)
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2. (5 pts) Find the area of the region bounded by the curves y = vz — 1 and
rz—y=1.

Solution.

VA

17 y=yx—1

0 1 2 x
x—y=1

x —y =1 can also be expressed as y = ¢ — 1. Graph the functions (see the
above figure), find the intersections by

ve—1 = x—-1
r—1 = (z—1)?
r—1 = z2—2z+1
0 = 22—32+2
0 = (z—-1)(xz—2)

r=1 or z=2

So the graphs intersect at (1,0) and (2,1). Use integral to calculate the area:

A = AQF—(x—l)dx

1
/ Vu—uduby u=1z—1
0

uz u2 u=1

= 3 =
(5) 2 lu=0
2ut  y?u=t
3 2 lu=0
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You can also write y = vz —lasz =y? + 1, writex —y=1lasz =y + 1,
solve for the intersection w.r.t. y:

v¥+1 = y+1
-y = 0
y=0 or y=

I
@M C\,_.

<

\
Ny

o
QU
Nd



