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Question 1 (8 pts) Suppose that r ¢ R and a,, = nr".
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(=3 F -_3,3“* | 1 )
(a) =+ Z_ ( = = =
; 93n g . 3 7\ 3 4 - (:-% A1

¢ :‘3/?>
\e\ L

2 A G . (as®n 2F
00 q ~ Lo a (=2) Non- on-)
- =1 - -
(b) Z o — L-L L N o aabhzS) o Q=Y
nin 21 |
n=3 N\ _ 'llﬁ =\ fb = v

—

_—;.\_./Q,\N\ 2“" ﬁ:’f’%&\
LM—}OO Nz} 1
- Lf-
. »%)f(t—%%*tﬁ’%g*‘% D
A’J: "?\’I‘\AMXLL o
A )
= ‘\J: M,AN L/ M- 3




Question 3 (61 616=18 pts) Determine whether cach series is convergent or diver-

gent
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Question 4 (16 pts) Find the radius R, and the interval I of convergence for the power
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Question 5 (61 6=12 pts)
(a) Compute the Maclaurin series of the indefinite integral /e_”zd:c by using the known

formula for the Maclaurin series of &®.
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(b) Find an approximation to the definite integral f € ¥ dx such that the absolute
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Question 6 (74+7=14 pts)

(a) Find parametric equations for the line which is the intersection of the planes

rt—y+2z2=5%andx—y=1.
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(b) Find the distance from the point (1,2,3) to the line found in part (a).
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Question 8 (6-1313=12 points)

(a) Consider the quadric surface z* -+ 2x —4y° + 2° = 0. Write the equations of the
curves which are intersections of this surface with the planes parallel to xy, y2 and zz
planes and then identify these curves. (e.g. as circle, line, hyperbola, parabola, ellipse,
etc.). Also state the name of the quadric surface and sketch it. Carefully label your axes

in your drawing. \,\X
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(b) Show that the curves r(t) =< 0,f,—2t > where t € R and u(s) =< —2s*,—s?,2s >
where s € R both lie on the surface in part (a).
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(c) Show that the two curves in part (b) intersect at the origin, and find the cosine of
the angle & between them at this intersection point, where 0 < & < /2. (Recall that the
angle between two smooth curves at a point is equal to the angle between their tangent

lines at that point).
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Question 1 (106 pts) Let u(:):, Y, Z) =% f (g, —) where f has continuous partial
r X
derivatives of all orders.

(a) Compute %, and Uy in terms of partial derivatives of f.
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(b) Compute U, in terms of partial derivatives of f.
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Question 2 (54548 pts)

(a) Find a vector 7 normal to the surface 2 +4y2+ 1022 = 30 at the point P(Z, 2; 1).
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(b) Write an equation of the tangent plane to the surface in part (a) at the point P(2,2,1).
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Question 3 (15 pts) Use Lagrange Multipliers Method to find the point(s) on the pa-
raboloid 22 = 22 4+ 2y* — 5 which is closest to the origin.
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Question 4 (15 pts) Evaluate the iterated integral / / eseclv) sec(y) dydzx.
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Question 5 (44846 pts) Let R be the region which lies in the first quadrant
({(z,9); =0, y > 0}) between two circles: 2 + 4> = 4 and 2% — 22 + 3> = 0

(a) Ske\%_ch the region R in the zy-plane and express it in terms of polar coordinates
T
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(¢) Write the integral in part (b) as an iterated integral or sum of integrals in rectangular
(cartesian) coordinates in dxdy order. (Do not evaluate !)
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Question 6 (8110 pts) Let D be the solid region bounded by sphere xz—l—y2+22 =2
and the paraboloid z = i - y2.

(a) Write the volume of D) as an iterated triple integral in rectangular (cartesian)
coordinates. (Do not evaluate!) x’)_?\a'l_ﬁ}: 2 & ?:Xlk‘aj’
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(b) Compute the volume of the solid region D using double integral in polar coordinates.
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Question 1 (9+6=15 pts)

(a) Find the MacLaurin series for tan=*{x) by integrating the MacLaurin series of e
z
Find the largest open interval / on which the function tan(z) is equal to its MacLaurin

series. (Notation: tan~!{x) = arctan(z).)
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Question 2 (15 pts) Find all local maximum, local minimum values and saddle points

of the function f(x,y) = e¥(y* — 2%) .

¢
$ () = e,:a.x) ) ﬂ ) NN Q\Ww;*eﬂr—‘:. 4
ST P RE . &2 xeo
’Y\d_(-"'lB e L(% g\(’:-'O ~~§-& — \a'l—t-l-j= \a(n_‘,;"):O
J
ger o) N\ ek 0 <s ] 9 (00) /?m(o’-zu} ‘%:”'O-ezr
9
g$ = -1€ / ot
g () eyal) O D e o
& =
{'jms -1X e:a
C\'b P\CO,QB ol R A k
- Dred) = ~2-2-9 = 440 > fl00)=0 s seddle
PN -
v 0y (-2 -
at 4 0,0 D= -2 & b _13 N
cooe) = &F -4 -ure] 0(Co,-1) = (2€)-°
2% Lo L <o
_":"7_6:1- = L{ —e_q>
Fxy (070 = 9 fry (02)= PYSPAS
Y ’9(0,-1} 24 g deul MAX
61;



Question 3 (54+10=15 pts) Let (p, o, 6’) denote spherical coordinates. Consider the
solid bounded below by the sphere 7 =+ y2 + 22 = 22 and ahove by the cone

5 — B 1P,

(a) Show that the equation of the sphere above in spherical coordinates is p = 2 cos ¢.
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Question 5 (547+3=15 pts) Consider the vector field F defined on R? given by

F(x,y) = (2zcosy + ycosx)i + (sinx — z°
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(b) Compute the line integral f F.dr where C' is the curve y = /2, 0<2 < 1.
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(c) Compute the line integral

F - dr where C is the ellipse 522 + 2% = 3 oriented
&
in the counter-clockwise direction.
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Question 6 (15 points) By using Green’s theorem, evaluate the line integral

= ﬁex(l — cosy)dxr — e¥(120 — siny)dy
M) N %))
where C is the boundary of the region D = {(z,9)/0 < z < 7,0 < y < sinz} oriented

counterclockwise.
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Question 7 (15 points) Let S be the part of the cone y2 — 12 + 2% bounded by the
planes ¥ = () and iy = 2. Find a parametrization of S and use this parametrization to

compute its surface area.
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