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Please show your work in all questions.

1. (54+5+5+5=20 points) Evaluate the following integrals
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20 (14+1+144434244+4=20 points) Follow the outline below to sketch the graph of the
3
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(a) Find the domain of f(z)

O}OM(ﬁe = [RN\L£3).

(b) Find the intercepts.
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(¢) Find the symmetries of f(z), if any.
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(f) Find all local maxima and minima.
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(g) Determine the concavity of f(z), and its inflection points,
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(h) Sketch the graph of f (z). ’\3
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3. (17 points) We want to form a right angled trapezoid with one corner at the origin, two of

the sides along the positive z and y axes, and the other two sides having lengths of 1m and 2m

(see the figure below). Find the maximum possible area of such a trapezoid.
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3. (17 points) We want to form a right angled trapezoid with one corner at the origin, two of

the sides along the positive z and y axes, and the other two sides having lengths of 1m and 2m

(see the figure below). Find the maximum possible area of such a trapezoid.

1m

A

2 countr

Iﬁ A is ”ve area +then

A ls 'ne- ¥ 45:1\0@50
— [}
2

A= dsine + L Sin6 cose

p,,r 0.’:6'.‘.% _
Critica| pomts:

o= A Q cose +2&:se ».’,ls.\.o-

0 = Ycos’e + dcas€ — 2

-l 2 J1+¢8 43

So Cos€= _1=3
0 Ceos ‘/ 7
Cos €= —, \) CosSE = '/Z ;

W ‘U’« |
6=1 { 9:{3)

2m
“7'\L4P,01m
G0 »tT
SinG Cos&
A=2sine >

Critieal Pg_:ﬁx_
O=A'= Leoset —‘Z-cosze-“{sk\zo
O = cos’e + iase?‘/y_

So Cos€ = —11244'2:-’2‘,;/2-.

C039=’[°J?/z— Cosazfsz-I

v np
1”‘?0%" ' w
— swe=ll-(m-#

Thew A= Q%
Y T, (B-1)

'-"—\//’E;;(}/-t?’/)

.ﬂﬁs 'S cl&c\r,{} bie JQ; H«w 2

Sce i+ i< AlSo o M



4. (6+(2+2+2)+6=18 points)
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(a) Find the derivative of/ tan(cos(t))dt with respect to z.
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(b} Suppose that f/(x) has the graph shown in the
figure to the right. Fill in the blanks in the following

three questions accordingly:
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(i) f(2) has a local maximum (or maxima) at D and a local minimum (or minima) at
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(iii) f(z) has an inflection point (or points) at 1a"5/ 9.

TLQ CJ\[')[!‘Ca,g/ /DOI%%S .fo,—— .f/[x)) WLeré we /‘&VC

Loc. max  and {foc mih., respectiv

(c) Express lim E w as a definite integral.
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5. (15 points) Sketch and find the area between the curves y = sinz and y =
and v = 7. (Note that the region has three pieces.)
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6. (10 points) Suppose that a twice differentiable function f(z) satisfies the equation f(x) =

(f(x))? 4+ 1 for all . Show that f(z) has at most one critical point.
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