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[10] 1. Find each limit, if it exists.

e’ —1+sinx

4 li
14 @) xlilgex+ln(x+l)—l

Solution.

- . 0 —type
e* —1+sinx % . e +cosx

lim = lim——— =
=0 " +In(x +1)—1 x>0 em,y
x+1

[6] (b) lim (sinx)smx

x—0"

Solution.
. sinx . .
Set y = (smx) . Then Iny = smxln(smx) . So

—oco

. . . . . ln(sinx “o. sinx cosx . .
limIny= lim smxln(smx) = lim = lim =—limsinx=0.
x—0" x—0" x—0" =0t — x—0"

- COSX

sinx sin® x

It follows that ln( lim y) =0, which gives lim y=¢€" =1

x—0" x—0"
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[14] 2. Evaluate

[4] () Jx3cosgx dx

Denote f(x)=x’cos’x.Then f(—x)=...=—f(x). So the function is odd. So the integral
1s 0.

[510) [~ +T(2x)dx

2

JLrl(z)C)dxz dex+Ide=x—z+l+cl, where [ = J‘de needs

X X 2 X
2
u=In2x); du= ldx ; hence I = J.de: ﬁ = M+ ¢, . Summarizing,
X X 2 2

e, xR

X 2 2

sinx cos®x dx

[5] (c)

O — 0 [y

[6] 3. By using the definition of a definite integral write

= 2 2 2
limZ—cos(l + i—jsin2 (1 + i—j as a definite integral.

noet=ln n n

3
Solution. This is Jcosxsinz xdx.
1
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[10] 4. Consider the curve x =1 +¢—1, y=¢> —1. The graph of this curve is given
below:

Y a

[5] (a) Find the point where the tangent line is horizontal, and find the points where the
tangent line is vertical.

d 2t
& . Horizontal tangent when 2t = 0 ; the associated point is (—1,—1). Vertical
dx 2t+1
| ) 5 3
tangent when 2¢+1=0 or t = —5> giving the point | —— 2 )

[5] (b) Calculate the area of the region below the x-axis, bounded from below by the
given curve from r=0 to r=1.

Solution

t=1 1 1
A= [ —yde==[(* = D@ +Ddr = [+ =20~ 1ydi =
0

t=0 0
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[10] 5. Calculate the area of the shaded region, bounded by the curves y = x>,
y=(x-1)*, x=0 and x=1

1

1
Solution. Solving x* = (x—1)*; thisis 2x—1=0 and so x = 5
So, the shaded region has area

(2x—1)dx =

O — 0 | —

—_
~
=

I
[E—
N
()

I
=
)
~—~—
&
+
B | = S —

—_
=
)

I
~
=

I
[E—
~—

(S
~—
&

Il
O — 0 | —
—~
[E—
I
[\
=
~—
&
_+_
Y [ S———

~(x-x")




THE UNIVERSITY OF MANITOBA

October xx, 2011 5:30 — 6:30 PM MIDTERM EXAMINATION
DEPARTMENT & COURSE NO: Math 1700 PAGE NO: 5 of xx
EXAMINATION: Calculus 2 EXAMINERS: Kalajdzievski, Ghahramani

[ 10] [5] 6. (a) Find the volume of the solid obtained by revolving the region bounded

by y= \/; and the lines y=1, x =4 about the line y =1. Sketch the region. Do NOT
simplify your final answer.

Solving Jr=1 gives x =1. So, the volume we want is

4 4 2 3
[x-1prav=rf-2vx+Ddr=n Xy \;‘zn(§—i8+4)—n(l—i+1j.
/ 1 2 3 2 2 3

[5] (b) Consider the banana in the figure belows; it is placed such that it extends from 0 to
7 along the x-axis. The cross section of the banana with a plane vertical to the x-axis and

. o . . sinx
X units away from the origin is a disk of radius R Calculate the volume of the

banana.

A 4

Solution.
Vs

T - 2 7 ‘ )
V= J(Slnx) n'dx=EJSinzxdxzEj.l(l—COSZx)dx:E(x_ Sln2x) g :71:_'
0 3 9 0 9 5 2 18 7




