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1. (2 points each) Each of the following multiple choice problems has one correct answer. Circle
it. You do not need to show any reasoning.

(a) If |b| = —2comp,b, then what’s the angle between a and b?
(i) 30° (i) 60° (ii) 120° (iv) 150°

m: ~ 2|l coso
cosQ = "—1'

(b) Suppose E X 1@ = (2,—1,2). What’s the area of AABC?
(i) 1 (ii) 1.5 (iii) 2 (iv) 3

-

AB*A?(‘: Y Ji+04y =18

\
ares= g

(c) Which of the following points is on the line r(t) = (2 — ¢, ¢, —1 4 2t)?

Y
ORI

(d) What’s the intersection between the planes 2z — y + 3z = 3 and 4z — 2y + 62 = 57

(i) a point (ii) a line (iii) a plane (iv) nothing
L'IX - 3\3 +6z2=8
1l . | Ca
lx-~a+3z=2.$ this L«s no | ater Sectim vl Ix \a* 2=

because A5 #3

(e) What is the trace (cross section) of the surface 2% — 2z — y* + 2% = 0 in the plane z = 17

(i) a parabola (ii) a circle (iii) a hyperbola (iv) two lines

% - dx ~‘32+\=0 _/

[x-'Y“alzo ()= 2y
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2. (12 points) Consider the space curve
r(t) = (t,1 +sint, 2t — cost).

Find the equation of the plane that passes through the point P(1,3,—4) and contains the
tangent line to the curve r(t) at ¢t = 0.

Tﬂﬂ\jtrﬂ' vecrer @ +=0: “-:(O)=< 0} |)‘l
Ve ctor from (0);'3 To (143,-‘,):

WOREGRIIh s.""‘> 1 3,-3>
<, 1L,3D poemil vecten <L
\;\s ¢SS rtodvo\/
% these:
n= < ‘J\J3\>x< \/3}-3>

= <A
Plane TL.wJL (l},-q) w/ normal vec. <D

~7 (X-I) 45'(\3—3}\ (= *'1)20

—7)( *5\3"‘2'—‘-"(

Plane:
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3. (12 points) Let f(x,y) = In(x+1)+tan~!(y) —cos(zy). Find all of the first and second partial
derivatives of f.

N A 4sia(xp)

'C‘a(xa‘ﬂ)z —l:j"_ + xs'\n(xv)

- 2(0 b%
'Cxx(’s‘(]): SN 4y cos( y)

- Yal(X 4 X CoS(X )
&‘xg(x;;)* Sinlxg) + Xy o5y

- _-_’J_\g- + 3(_os X
gl T * X 00

(

+ \.As]n(x?)

X+
fx(xuy =
{ .
""J" + xsm(x\J)
fy(xvy) = 4
- 2c<>s<x )
T+
fm(xuy) = (x“.‘)
S.M(x'a) 4 X\a <oS(X7)
fay(2,y) =

-2
fou(,y) = (~ l-\-\aa‘)&

+ )(:l c.os<><n)
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4. (13 points) Find the absolute minimum and maximum values of the function
f(x,y)=x3+2xy—y2—x/z (l)a)
over the triangle with vertices (0,0), (1,0), and (1,2).
C‘.'“.. ot §3
el -
B (o= 3% +2y - 129
Iy (_x\a)= Ax -3.3‘:0 ~> X3
1 / S
a (05) ( o) ?X
3Ix +dx-]=0 ’ ’
2x -1 (x+1 )=0
( J/ )( L ) ?o\n‘fs To Cl‘e‘l‘
X=7% x="1 LI W —i ~-0.l
\a‘%‘i (o\n .-s' Jnnq'\,\) g C%J 3 <2 o 85
\ riv. l. _'. = i ~ -
. 40.\70-«.6'? Pt ‘C(\ﬁ: N Q.3%%
oVe “l'! -
Borren: £(x0)= X > x € ¢ 1)\) = |
£'(x)= 3x*-]=0 oA =2
x (5 3)- 53
i - =0
?\\J '?(‘\J) Q\} 3 g (040)-
.?(\a) 2- Jy O 'CC],O) =0
Q(LQ=0
\Jnu"eﬁ ¥<x Qx) x *\'IX -l’x T
=x>-X
g'(x)= 3* “1=0
x= r, ‘J J‘3

Also check e-.Jr«rrﬁ (oJO)‘ (Loz (LJ.)

Absolute minimum:

Absolute maximum:

IR

l
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5. (12 points) Reverse the order ol integration and evaluate the integral:

2 p2
/ / (¢ — cx)’ da dy
¢ Iny

D. given as type I reaTm_- 2
by <ye 2 K=toy L y=2
ecys<e 3
loft . k=bny < §=€” ,
r77hT: K=d s =
P ipressed as type 1. 2
eiyse =ef
bottom | SX € 2 fup " —
|
ff f:x(@‘i ex)’ dyadx | =

7 [(eexy [ Jix

"f,z (25 ex);(e,"-e) dx  U=e%ex
i S %A dy=e“e
é(e_ék) /X=l fu’dm "
i 6 -
z[e=ere-ef |
= 4(ee)’

I\

!

Angwor:
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6. {13 points) Find the volume of the solid that lics below the cone = = 2+ y/w@? + y2, above the
ay-plane, and is enclosed by the eylinder «® + (y — 1)? = 1.

You may find the following the trig identitics helplul:

9py 14 cos(2t) oo 1—cos(2t)
cos”(t) = — and sin‘(t) = 2
y AN
V: ffZ#’,J){#"/"O'A' 72
;5 5|, r=25m6
O in Polv: SOEr< 25m0 >
=

D<o T
lome : 2=2+[y%p oy 22211

T )25
V"’ﬁf ) @ +r )rdvde
:fTT( 2 ?‘3 r=25m0

‘ H?’)/rm e
=0 2
‘ft $5mo + S 535 do

m
=fo &L(/-cm(w))Jr %(I—c«:‘e)fma de

= $ 7
= P 2.,7L/5m(29)+ ‘g[—cma-r 537;-0]/0

_ g
= 27-(0-0)+ 3(-(4-D+3(--1))

-~ [ z
22—
32
ELl ey
7

Volume:



Jonah Ostroff
13
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7. For this problem, let f(z) =In(2z —1).

(a) (5 points) Find the third Taylor polynomial, T3(x), for the function f based at b = 1.

.[.'(x)a l.,(Qx-l) £M=0
=g £()=2

£'6x) = (;"J-T)* £0)=-Y
.Qm (x) (1*03 £™( ))= 16

3 3
Q(x-\) - 1<x-l)l+ ‘;(x—i)
(b) (4 points) Use Ts(x) to approximate the value of In(1.04).

l“élav'l )I ,n(l.O'f) ‘ 0 0‘1) .‘}(l 0?)«:-[' (] o;\)

x-1= .04 =2(o o) — ~2(o. 01) +—-—<o oJ,)
x=1.02

T3<ZE> =

In(1.04) ~ 0.03%431

(¢) (5 points) Use Taylor’s inequality to find an upper bound (as sharp as possible) for the

error in your approximation in part (b).
E | ) Oﬂ hen x s smallest

[0k | 226
(k towe [0.931.04 mm«O

(Tx*l)q < lqrﬂm "
Can use M= 16

-] < -@g[Lov] ' = 6 x10”

Upper bound: 0.0000006Y
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8. For this problem, you may use the following basic Taylor series:

B x . x JZ_ ‘ B e (_1>kx2k+1 - o0 (_1)kx2k

For parts (a)—(c), let f(z) = z arctan(2z?)

(a) (6 pomts ) Give the Taylor series for f based at b = 0 using one sigma sign.

A po kZ aket] the
= é)xk ol ara««(l’()‘ ZQ) Q X .
k=0 Ak+)
o3 IREUIL X
lx-a X (-D%2
2( )k ak xarc-f«-.(lx) 2 ]
=0
\LS w ks
(-
accvaalx)= ZT 00 L ake ke3

i

Taylor series] _k=0

(b) (3 points) Find the largest open interval on which this Taylor series converges.
VR T ) -
O sl =14 x¢) :‘_<xq<'\1— __—Ji <><<.-~‘l-i
Sub x2x -) < -x%<)

Sk xs i - < -(ax) <) C;E E)
‘\<"fo‘1<, Interval 9‘/ l,

(c) (5 points) Finleg(z'), the 8% Taylor polynomial for f based at b = 0, and use it to

approx1mate / f(x)dx.

J 3z ) ]
Z(D IXM cad— x4 ’35_)( e
3
(. )
T3 () oy
8 — g
S(Dx{ lx?)Jx ==<—:;—)(‘i-~‘3l :l = & 3
)
0 3
3 3%
- =X
I = Ax ~ 3




