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Answer All the Questions (5 x 10 =50)
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Using the first and second derivative tests, discuss the monotonicity,

relative extrema, concavity and the points of inflection of
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State Rolle’s theorem and Verify Rolle’s theorem for the function 10
f(x)=e"sinx, 0<x<r.
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Consider the region bounded by the graphs of 2x+3y =6,y =0 and
x = (.Find the volume of the solid formed by revolving this region about

10

the y axis and the linex = —2.




SOLUTION 2: a.) IMPORTANT CHANGE: Because we are revolving the region about the y-axis, we must make slices perpendicular to the y-axis at y !!! This ensures that the slices are CIRCULAR. Here
are a carefully labeled sketch of the region. a rough sketch of the resulting Solid of Revolution, and a circular cross-section at y. In this example. the cross section is called an annulus, a circular region of
radivs R with a smaller concentric circular region of radius r removed. It is IMPORTANT to mark ALL of g, r. and R in the sketch of the region !!!

S

The area of the circular cross-section is

3
Aly) =’ =3~
Thusthe tota volume of this Soid of Revalution i

2
3
Volume = w3 — Ey}2 dy
0

SOLUTION 2: b.) Here are a carefully labeled sketch of the region, a rough sketch of the resulting Solid of Revolution, and a circular cross-section at z. In this example, the cross section is called an annulus,
a circular region of radius R with a smaller concentric circular region of radius r removed. It is IMPORTANT to mark ALL of z, r, and R in the sketch of the region !!!
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The area of the circular cross-section is

Ay =B = x(3 - 2a) (O w0 = (s 302

Thus the total volume of this Solid of Revolution is

Volume = Lz (7((5 = g]/)z = W(Z)z) dy

3xy’

— - * 090 .
Discuss the continuity of f(x,y) =1 x* + y* (x,) = (0.0) at all points of
0 5(x»)=(0,0)
the domain of f'(x, y).

10




enz— Cleanly,
= S il
i b -
b o volicnal funelien , So X s
ComMinuesus aX odN peinke & TR> (
enccepk (o, o)
l:té,- D= {(xe\_f) &T% - (I-}S)tl:lo.ﬁ\]

- CI,\.‘) q: [D,O)

Th ovdesn fov £ to be Confiviaiswes
ax (©, ., we tuest Show Bak

Lron 2D = ﬂ?LO.o)"_= ©
QAN — (0,0) . :

let LS Fake Hre path
, T I R o
l-.';‘e_. nete Yra% . W s :
! SC—>0 an YW——O

along Hao_, cnegen Polin "3(.:11\30—

- Blivn BXY-
(59> —> (o,0) oC ¥ YT
= Wm _3-myky>
¥y—o0 Y+ 1

= 2N
Y
= S Csoxy)

We. Cee.’ ok Hre Uil ende on
the. epproasih path ; the innik at
(0,0d does mnet existy; amd £ An
ot comiirmuesur ak (D,0)-

fu=f(rst)and r=">,s=2 ¢t="2then find
% z x

ou ou ou

X+ y—t z—

o oy ez

1
2UE
ek

.
312
g
A=
|z
2l

10




DU - Dy B 4 WD MR
oy, = TY 26 2y - ¥ 3y

= BV “‘:L_.> -—1-733‘_ _\i

24
— (b
AY Vi DL - [a)= (o3

= -—"QL__"&__V;,*,_\,_’&\A

u* s @
T = PRy R (D e B |
>z w EQ?J - Bk +)
==y oo LR —®
L > A B
g B o T T o BT
o Y- o 2 B
W oL 2 WM U
Y 4 v z
Zz N = "&.ﬁi‘ﬂ,—\—hﬁ-%
oy 2 ol X 2k




