EXAM 3

BLAKE FARMAN

Lafayette College

Answer the questions in the spaces provided on the question sheets and turn
them in at the end of the exam period.

It is advised, although not required, that you check your answers. All
supporting work is required. Unsupported or otherwise mysterious answers
will not receive credit.

You may not use a calculator or any other electronic device, including cell
phones, smart watches, etc.

Name: Solutions

Date: November 13, 2019.



1. Use the limit definition

to compute the derivative of
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PropuCcT AND QUOTIENT RULES

2. Compute
d

dx[

— o d
;Ctix él[AGé)CoS(X))’ i@ﬂ&))@s&) + Sm(xig)CCos(x/
= CoS(x)coslx) + 51?1(&/[»3,’/1[)())
= | %) — sm)

sin(z) cos(x)] .

3. Compute

i 3x+2
dx

cos(x) |

o4t ] fzxfz osx) — (32 j";(oaséd
Cos )4 CDSZC)()

= 3ceslx) '[5%*%2)(’5)'/1()())
Cs%y)

2eoslx) + (3x42 ) sia (x)
CosZ(x)
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CHAIN RULE

4. Compute
d

i foe]
4 Sec(xa) = Sec(x?)4an(:@) o‘% (x?)

AX
= 2t 5ec C@{aﬁ(
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IMPLICIT DIFFERENTIATION AND RELATED RATES

5. The top of a ladder slides down a vertical wall at a rate of 3 meters/second. At the
moment when the top of the ladder is 4 meters from the ground, it slides away from the wall

at a rate of 4 meters/second. How long is the ladder?
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DERIVATIVES AND SHAPE

Use the function
f(z) = 2% + 927
to answer the following questions.

6. Find the intervals where the function is increasing and decreasing. Write NONE if not
applicable.

Increasing: /_ 00/,~é’) Y CU} 90)
Decreasing: (/ 6,0 )

%"(K 36X = Bx(x+6)
Ay=4(x)

+4 €50 (o)r)) -"

7. State the local maximum and local minimum value(s). Write NONE if not applicable.

Local maximum value(s): (/é) 0% )

Local minimum value(s): (0 )(3 )

((é) CL)3+9(46)°

= 9(¢)? - 67
L(9-4)
20(3) = P +6 = 0%

()
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8. Find the intervals on which the function is concave up and concave down. State the
inflection points. Write NONE if not applicable.

Concave Up: ( N %/, X )

Concave Down: /’ %0,~3 )

7
Inflection Points: / /3} 5 L/ )

%("( | = Gx +& = Clx+3)
(g;‘f H(K)
/]

}

(-32) /

> X

p—

((/3) = (3)*+103)°
= —93)+ 9(4)
= 9(4-3)
= 49(¢)
- 54,/
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ASYMPTOTES
9. Find the asymptotes of
fla) = 222 + 2x — 12
= 22 -9
Write NONE if there are none.
Horizontal: :’g =2
Vertical: X: 3
. 2/, — (2
/Q% 244 -1 %12 &"4?
N X -9 X0 Vi

)(A)O 7/)( ‘ —

,/Z;“ ﬁl/’(ﬁ Z+o 6 _

Drpzxdz _ f 2leded) o A 20c2)

(55 xma s lwles) o

— Z(/3~Z) — Z(’S)—; —

3-3 -6
221z _ L 20c2) - oo
>3t X*9 >3t x-3

S 2aszcn | fu 2l -
X-23" X*=9 ,(/73-




10. You are given the following information about a function, f:
a-intercept(s): (0,0),

y-intercept: (0,0),

asymptotes: © = -3,z =3,y =0,
critical point(s): None,

decreasing: (—o00,00)

concave up: (—3,0) U (3,00), and
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CURVE SKETCHING

e concave down: (—oos3) U (0, 3)

Use the information above to sketch the curve below. The point

you.
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CLOSED INTERVAL METHOD AND OPTIMIZATION

11. Find the absolute maximum and minimum values of f(z) = 2* — 62% + 9z on [—1,4].

{'(X) =27 Zx4T = Ax*4et3) = 3x-1)(x-3)

ﬁ(x) = x(x=6x49) = x(x-3)*
)= m3)? =)t = Tle

f((;)‘)— !‘((lfS)i) - (-z)[? =4 Ma: (14) and (49

{6)- 3(3-97 =© Min: (-,6)

IU/) = ‘/(‘#3)2 = y(n® =Y

12. A box with a square base and no top must have a volume of 4 cm?. Find the dimensions

of the box that minimize the amount of material used.

4
= L% =4 = A=Yy

/4
A S= dl+d?
:Lw(i)w
/ez
-k = |6 (2
4 N 74’[
[>o
+€> 57: 6 71/7,6: _lé+2/€3:0
cw [T >4 2 77
= —le+2l3=
/ => Z/ggr,lé
S et s = 02, fe e
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INTEGRATION

13. Use right endpoints and the identity

/%ﬁ% L' 2 nCnH)(zm

/ 322 dx
0
by the definition.

_ - [ _ JAR T
AX=EL =5 Xm0t )=

to compute the definite integral

f Sx2dy = A 5 3(4)G)

¢~l

_ . 2, (nt1)(2t)
“/“ %SZ[” ~;,Z§"°0 ns(wb )
n->0 el

:/Z;« % [Vv+l)(2m+l) _ %_‘;;O Z(Zn f'gn*H)

=Y n®

= b %(Z"L%‘fn—/a) = 3(24042) :E

X

n->0

11



12 EXAM 3

FUNDAMENTAL THEOREM OF CALCULUS
Evaluate the following integrals.

14. / (2* — z + cos(z) — sec’(z)) da.

j(XZ’X tas(x) —sec®(d) )dx = f xde ™ f e + f sl = Jsecld

—

— 2 x7 + Sial) —tanlc)+C

W=

/—Jsm()(ou = vcos&)/ (605(7'/ @S(d],
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SUBSTITUTION

16. Evaluate the indefinite integral / 2sin(x) cos(z) dx

= s
du= Costx)dy
JZsm(x) eosly) dx= 2 {udu zz(g’)a%c = Eh%%d
or
= o) stm(x)@s(x)AL = -2 [uda = 2B )u?+C

d&)»: —S\Ifl(%)d)c
—o—do= Sl)dy = {Teslx)+C

OC
/JZsm(;é)coslx) = f&'n(zx)cu = ZL/S[/) (u )du;zu’z/ cs(2¢) 4 C|

u:;Z)(/ %duf/ 0!)4

2 20z
17. Evaluate the definite integral / ———dx
o (z2+1)
= X4 wWz)=2"+1 =411 =5
Aoz 2xdK w(o) =0% = |
$du= xdY

A 50 10da §)
-&C—Zd)é — f ®) o lo [UCZCLL
o (2+) )



