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Question 1 (6 points)
Consider the region enclosed by the curves y = \/z, y = 1, and

(a) Sketch the region above.

Solution:
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(b) Find the volume of the solid generated by revolving the region about the line x = 4.

Solution: If we place a vertical rectangle in the region of a distance z from the y-axis,
we have

radius = distance between the rectangle and the axis of revolution =4 — x
height = Top - Bottom = 1 — y/x

thickness = dx

Thus by the cylindrical shell method we have
V =2r J(radius) (height)(thickness)

vzzwf(zl—x)u—ﬁ)dx

0
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Question 2 (4 points)
Find the length of the curve

Solution:

L:L21/1+(y’)2dx
2 N 2
=L 1—1—(36355) dx

2
= J V1 + 1296z dx
0
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uestion 3 (10 points
Q ( )
(i) Use I'hopital’s rule to find the following limits:

. sinz —zx
o)l =
Solution:
. sinx —x @), cosz—1
lim —— = lim ———
z—0 ;U?’ z—0 31’2
(H) lim — sin x
x—0 6[E
(H) i — COS T
- r—0 6
B -1
6
. 2
(b) zlir& z(lnx)
Solution:
1 2
lim z(lnz)? = lim (nlx)
z—07t z—07F =
@ 20w
x—07t ;21

T

= lim —2z(Inz)

z—07t
—2(1
= lim —(1n:17)
z—07t =
@ lim _2%
x—07F ;21
= lim —2zx
z—0+t
=0
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(ii) Evaluate the following integrals:

(a) J(6x + 5) cosx dx

Solution: We use integration by parts. Let

uw=06x+5 dv = cosx dx
du = 6dzx v=sinx
f(6:v+5)cosxdx = uv—fvdu

= (6 + 5)sinx — J6sinxdaj

= (6x + 5)sinx + 6cosz + C

(b) J 250 In & dx

1

Solution: We use integration by parts. Let
u=Inzx dv = 252" dx

1
du = —dx v =52
T

J 252t Inx de = uv — fvdu
1

e ¢ 1
= [5:1:5 lnx]l —L 5;555 dz
= [5x5 In x]i — | 5ztdx
1
= [5x5 In x]i - [x5]i
=5 —eP+1
=4e’ + 1




