MA 113 - Calculus I Fall 2003

SECOND MIDTERM 10/21/2003  Name: Sec..
SEC. | INSTRUCTORS | T.A”’S LECTURES RECITATIONS

001 | A. Corso D. Watson | MWE 8:00-8:50, CB 110 | TR 8:00-9:15, CB 205
002 | A. Corso D. Watson | MWE 8:00-8:50, CB 110 | TR 9:30-10:45, CP 103
003 | A. Corso K. Messina | MWE 8:00-8:50, CB 110 | TR 2:00-3:15, CP 287
004 | U. Nagel E. Stokes | MWF 10:00-10:50, CP 220 | TR 8:00-9:15, BE 206
005 | U. Nagel E. Stokes | MWE 10:00-10:50, CP 220 | TR 12:30-1:45, SRB 303
006 | U. Nagel K. Messina | MWE 10:00-10:50, CP 220 | TR 3:30-4:45, CP 222

Answer all of the following questions. Use the backs of the question papers for scratch paper. No books
or notes may be used. You may use a calculator. You may not use a calculator which has symbolic
manipulation capabilities. When answering these questions, please be sure to:

e check answers when possible,

e clearly indicate your answer and the reasoning used to arrive at that answer
(unsupported answers may receive NO credit).

QUESTION | SCORE | TOTAL




1. A particle is moving on a line such that its position after £ hours is
s(t) = 30t — 13 + 50.

(a) (3 pts) Determine the velocity of the particle.

vi# =§'(t) = 30— 1t

(b) (3 pts) When does the particle change its direction?

v(#=3(40-¢4 = 30 (Vio~t)(Vio +&) >0 if aut iy if

o >¢>-~Vpo .

The poik il chomges b Lrchm affed 104

(¢) (3 pts) Find the acceleration of the particle after 5 min.

The actelerabion i alt)= vk = ~6¢
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TX accelerahon a/lu S saming 43 -z"‘“ A

pts:

/9




2. Compute the following limits. Each limit is worth 5 points.
Note: Remember to simplify your answers!
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pts: /15




3. Compute the derivatives of the following functions. Each derivative is worth 5 points.
Do not simplify your answers.

(@) If f(x) =5+x3cos(4x) then f(x)= 3x™ coo(om) + X (=siu(ox) - &

]
(b) If f(x) =sin(y/x) then f'(x)= ("’(3;1)' ':’:‘34';‘-

(c) If f(x)=sin*(x)—sin(x}) then f(x)= ysnls)- colx) ~ calx?)- 4 x°

@ If flx)=

sin(x—1)
x+2

then

fx)=

Cor(x~i) - (x+2) — dim(x=1)

(x+2)*

pts:

/20




»f

4. A Ford and a Chrysler car are leaving an intersection at the same time. The Ford is travelling east
at 605" and the Chrysler is travelling north at 80T!. At what rate is the distance between the cars

increasing 30 min later?

dd x(H b K L banee of Ha Pl A K iwbnedhon ak €

et Ld () G e islonncs O Hoc CANPAY fo lha mpepechida @K L.

vl

,  Tha, K(4= 60 ant y( =80E,
p 3

The ALrhom ¢ Goaden e can 7y 3(‘/ 2 y:c"(s/ - 7&(‘7
= V601’6‘1 80"6'“ = [300 +4400-t = 100 ¢ .

o
Newg %‘(#}2100 . The oihamer c‘_ucmol‘Mg ak A0D ‘3"‘"

pts: /8

5. Find the second derivative of the following functions. Each problem is worth 5 points

(@) flx) =v2-3x

~& ~&
3 3

I((x} = é. (2—-]5) -C—:{) = ~(2-3x)
-5
£6)= E(273x) 2 3) = =

(?‘Jl-—}x );

(b) f(x) =sin(1 —2x2).
£9x) = con (A=X) - (-2x)
29(x) » ~5in (A~x%) (> + colt~x) (2)

= ~Z[ 2x% s (1-xY € cw(Aax")]

ts- 710




6. Calculate the derivatives of the following functions. Each derivative is worth 5 points.
Do not simplify your answers.

6

99
@I fO)=(—-21% then f(x)=_100-(x*2) - 7x

L

oy 5
(B) X f(x)=vV2x+3* then [f(x)= £0x+3xY " - 2+03)

(©) I f(x) =cos(sin(x$)) then f(x)=_"Son(din () calx®. 6x°

l-tx) A=x + (A¢x)

@1 s9=cos(122) en s = st Crmx)” Tmal®

pts:

/20




7. Each problem is worth 5 points.
(a) Find the equation of the tangent line to the curve y? = x3 4 3x? at the point P(1,-2).
(N
Unk = f00) sear PUY). T 2-40x) £18) 36T 46X, Kuw £/~ 3-2"—2(11-‘7"-— p
“ALX

ES
{((4}: %ﬁ-’- = --?;- v R e eguohvn of Mu ﬁmfwﬁ ak Pl1,-y «

p )
yt2 = “'3'()(—// oL y-‘="2(“)(+7:~

(b) Show that the curves x2 —? = 5 and 4x? + 9y = 72 are orthogonal.

(Recall that two curves are called orthogonal if at each point of intersection their tangent
lines are perpendicular.)

For e fonb corX we geb 2x-2yy' =0 , Huw y'= —’;‘;
Y‘z -‘-'-'!"'.

e Ko secousl carre we obfain  Fx+ APy y! 2O, thas

”NI Wt compach Mo potmeh dz mhmeckivn., Uph fe eguakon o Ka An& carnx ao
X= ysz" ool sarRhbe in f CGuahvs G Ha scomel( eV
72 = ‘1(y7'f§)* 9)'2' =2.0-6/3y7', Kws Sh=13p*  heuce _fi‘(_

Thaw Ka Lond ¢7uak¢~ ;“067 y ,ln'n‘ Jf ruRpeclioy K‘: ),"5" ;.‘7.

-- e - -

T,Zo'.lort‘ ol ek pold [ jupenCchon He arv slncd .)f on (lopsr O M

/maa./:.‘,x
X [Lex)_ & x*_ _&. 9 __
7(57)‘3"'39""

[ewce Ha Carvin ark ar“oémd-

pts: /10




8. Each part is worth 4 points. Let f(x) = J/x.
(@) Find the linearization L(x) of f(x) at 1.

-2
3

£9=71 % 2t -5 K=t

L) = £0) = £0-6e) = (< £ () = £+ F

(b) Compute the quadratic approximation Q(x) of f(x) at 1.
s

e

2
f=-33x7, 40="73

Q= Lix)+ ££99- =" = §x+ § ~5(x"~2x+V

TN SR N

pts:

/8

Bonus. Let f be an even function that is twice differentiable. Prove that f'(0) = 0.

Limu ,ﬁ i atn | bt paoe fx) = £(~x). Thus, He Rain

prondn LX) =~ = L(~X). Dt futlas
gto) = ~£0),

Hw, 2-£0)=0, Al e 12’(0) =0, @ Laimeof.

pts:

/3






