Calculus Exam-3 (107.01.16)

e 1. (15% ) ( Section(4.5)-Example.4 )

If y :/ cost?’dt what is dy/dx =77.
0

d
3= —u:3x2

Let u =
etu=ux .

Using the chain rule and the Fundamental Theorem of Calculus, we have

dy _dy dv_(d [" 2 2y 2 2\ _ 9.2 6
I du dI—(du/O costdt) (3z%) = cosu” - (3x%) = 3x” cos(x”)

e 2. (15% ) ( Exercises(6.2)-(56) )

Suppose that ¢ is the inverse of a differentiable function f and H =g o g.

If f(4) =3, g(4) =5, f/(4) =1/2, and f'(5) = 2 find H'(3).

o Sol
d d , / / / /
H(@) = —glg(2)] = g'(9(2)) - g'(2) = H'(3) =9(9(3))-9'(3)
And
—1 _ 1 o an / — 1
then
1 1 1 1




3. (15% ) ( Section(6.4)-Example.4 )

Find the derivative of f(x) ="

4. (15% ) ( see Section(6.4) — The definition of the number e as a limit )

Tr—ro0

1 X
Evaluate lim (1 + —)
x

Let (1—1—1) =A = lnA:xln(l—l—l)
x T

In(1+ 12 In(1+k
= lim InA = lim M Jlet l/zx=k = limInA= limy 2 E)
T—00 T—00 p T—00 k—0
By Hopital’s Rule we have
In(1
lim In A = limM =lim——=1
T—00 k—0 k k=014 k

And

o limInA = limln(l—i-l) =1 = ln{lim (1—}-1) ] =1 = lim <1+1) =e
T—00 T—00 x T—00 xr L0 x




e 5. (10% ) ( Section(5.1)-Example.3 and Example.4 )
Find the area of the region bounded by the graph of x = y? and y = z — 2.

o Sol:
The bounded region is shown in Fig.(11) of (5.1) in text book.
We could find the area by integrating with respect to y.

Find the intersect points
Y=y+2 = ¢y —y—-2=0= (y-2)(y+1)=0 = y=2, —1
Hence the area is

2
A = /(y+%—y%w

-1

2
= /(—f+y+%dy

-1

14 1,
= —= — 2
<3y+2y+y>

-1

e 6. (10% ) ( Section(5.2)-Example.4 )
Find the volume of the solid obtained by revolving the region bounded y = /z and y = x

about the z-axis.

o Sol:
The bounded region is shown in Fig.(12) of (5.2) in text book.

The intersect points : (z >0 )

r=vr = 2°—2=0 = 2=0,1
And

AV = 7((vz)? — 2*)Az = 7(x — 2%) Az

Hence

! 1 1
Volume = /AV = 7r/ (x—2°)dov=n <§x2 - §x2>
0




e 7. (10% ) ( Section(5.3)-Example.3 )
Let R be the region bounded by the graph of + = —y? + 6y and x = 0. Find the volume

of the solid obtained by revolving R about the z-axis.

o Sol:
The bounded region is shown in Fig.(9) of (5.3) in text book.

Find the intersect points with the y-axis
—?+6y=0 = y(-y+6)=0 = y=0,6
And
AV = 21y(—y? + 6y) Ay = 27(—y® + 6y*) Ay
Hence

6 1
V= /AV = / 2m(—y® + 6y2) dy = 27 (—1y4 + 2y3) = 2m(—324 + 432) = 2167
0

e 8. (10% ) ( Section(6.5)-Example.6 )
Find / ! d
in ——dx
V1 — 9x?

1
Let u=32z = du=3dx = dx:§du

then

1 1 1 1 I
/—\/1—9x2dx_§ mdu—gsm (u)—i—C’—gsm (3z) +C




