MATH 1241 FINAL EXAM FALL 2011
Part I, No Calculators Allowed

1. Find an equation for the line that is tangent to the graph of f(x) = x* = 5x+ 8 at x = 2. X, =2

w y=r-s g9, = mlcx) 26) = 3x=5
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2. Which of the following is the derivative of g(x) = V5x+3? . = é )
N 5 d 4 o ok
-~ - Z
\/—5“3 Jo ([5 *t3) ] = £ (Sx43) 5,(’( Lg,”,&
1

(b)

(c)

' ol
> = Llewia) 8 = A
Sx+

V/
} 2 (S'xf}) 2
kD S (T - TR
® 3 o

~
w

2
(e)
5V5x+3
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5. Which of the following is the derivative of f(x) = cos(x? + 3)?

Zs{f(sfm?i 3) ‘% LCbb(xZJ’ ))J = ~Smn ()(ﬂ 3) j{ LY?} 3[

(©) 2xsin(x? +3)

(d) —sin(2x) — -—8'\’1(} 2_‘_ 5) . L)(
(e) sin(2x) - 1 Oe P
C
6. For what values of x, if any, does the function f(x) = 3x* - 16x> + 24x% + 10 have a local minimum? g‘i"—'—l;——
(a) There is no local minimum ¢ 3 2
(b) Onlyatx=-2 Af(r) > [2x — ¢BxT4eET X
CDonlyatx=0 ! {x +¢) = K2 U x-2) =
(d) Onlyatx=2 - ‘
(¢) Atx=0Oandatx=2 = _f(&)'zé-x LU x el «.x(uvfd/z)l}‘?'
7. The derivative of the function f(x) is given by f'(x) = 6x2 + 3. Find a formula for the function f(x) glve‘n’tha?
f(1)=25. A £ =¢§
1.3 An“:do.nv ve @ X
(a) f(x)=18x"+3x+4 2 3 Ll De
(®) f(x)=62>+19 6 = 2% +3% be

(i +C

3
(c) f(x)=6x>+3x+16 _ _
@) fx)=223+23 25=F 0) = 200 3
(e) f(x)=2x+3x+20 ¢ = 20

8. A particle is traveling around the circle x2 + y* = 25 where x and y are measured n inches. At the instant the
particle is at the point (3,4), dx/dt =7 in/sec. Find dy/dt at this time. M

(a) —42in/sec Z 2.\ 28 . va) v (et
(b) —2lin/sec X (!\ ‘.1 u / " ["P) = “‘“72277

’ (¢c) —14in/sec RXXLE) x'ﬁ 42 I(\ [‘\ =0
(d) ~7in/sec / _) 7,((;{\ Xt ‘, /‘" i « _
—5.25in/sec ‘aéf) =" = .!(f\ /.‘\ = S ,9 ==5.28

9. Which of the following is the derivative of g(x) = x’e***! ?
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10. Let f(x) = x> + 8x + 2. Use Newton’s method to approx1mate where f(x) has a zero. Start with x; = 1 as the
first approximation and calculate .x; and x: -—
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2 3 Xk ‘ Xy\
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11. Evaluate the limit: lim 5x+2' - 5’(,3) *+& LE *H
x-33x—4 % —_ e
3A)=Y -
o

(a) -0.5 4

@nene
(b) L5 dx=2

c) 5/3
s

(e) Does not exist

12. Which of the following is the derivative of f(x) = sec(x) ?

(a) —csc(x)
(b) csc(x)
(c) tan(x)
(d) tan?(x)
sec(x) tan(x) $ x é_‘ﬂ) w
13. Evaluate the limit:  lim 385;&. &J : Q. 3 e+ § F—:‘\ﬂ\‘ 3 e
X—+00 E——. x —— —.:——
X->31® Se Y -4 @ g:x

a) 0

c) 2 — ' - =

@ 8 v T 5~
(e) Does not exist

14. Which of the following is the derivative of g(x) = xsin~'(5x)? r\/\ verse Sire |

(@) sin~'(5x) + xcos~'(5)

(b) sin'(5x) + Sxcos™!(5x) d %’( L,/f’
in—l(5x)+ Vi fxzsxz 2:( S (S’x )] "
@ Sin—I(SJ\’)*‘sinz(S/\f) = Y j( [S]W [§Y)] 3 S‘W (6”) i 6‘{
5x =~
cos(5x) = ‘X d ({X\/ A \Siﬂ '[Sx) - /
- ~—‘/‘ " ke
| ~EX
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FALL 2011

Part II, Calculators Allowed

1. Determine the values of A and B (if they exist) using the graph of f{;)
hm f(x) limzf(x) =B
x—

x——4

A —
A=-3, B=3

(c) A=5, B=3

,Ou;fim? -3 =A
5
) 2 B

@ A=5 B=1
(e) A =35, Bdoes not exist

G4, -3) "
2. Find the x and y coordinates of each point on the graph of y = x> + 7 where the slope of the tangent line is 12.
-]
(a) (2,0 Y= ¢
(b) (2,0)and (-2,0) :' (X) .
(c) (2, 15) - -
il e o > 3 jFesa]
(e) There is no such point BXL: e ,f( ) - () ‘7 - [,s’
2 e
. ' > we
(2,1;) *(sz'.-l) '/{__2) (2)+7 (|
3. The function f(x) has a derivative for each value of x and g(x) = In(f(x)). Find g’(2) given that f(2) =5 and
f2)y=- / lq
@ g@=-15 ()‘) - i ()| = k {
8 ﬁ() dv
g'2)=-0.6 i
) g(2)=0.12
(Z) Z'(2)=02 3[)‘ Jer *6‘/ ‘ &
(e) 8'(2)=05 3[2) ™ ,_L_—-- !{z) = -____L_-—.[...s)g - <
q -\ B¢
4. Find an equation for the line that is tangent to the curve 12x + y? = 60y — 52 at the point (5, 2). .
(@) y=-4x+22 In‘,/’tcf{ O: f{«/iﬂj(_(}{;kavL ::,fé)
(b) y=-04x+4
y =0.25x +0.75 [ 2 - LO ;:] .
@ y = 0.4x 0\ } B ‘7 J ?}( 5 "
(e) y=4x-18 / - )
)2 +37 7 = 60 a-vj,smlwxa)
%7/ P e b 3,347 éag‘ = —l2 |y-2= $(x~3)
(6,2) 3G % & L
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5. The graph at right is the graph of the derivative of the function f(x) [so it is the graph of y -~ f'(x)]. Which czf

the following statements is true about the function f(x)? p { I ﬁ} ) f &/

(x) is increasing when —c0 < x < Aand C < x < F and ; & . ?j , ‘l L= =
concave down when —co < x < Band E < x < +00 (€3] <_’%L' deev

by f(x) is increasing when —co < x <A and C < x < F and | oecy

' concave down when D < x < F [

) f(x) is increasing when B < x < E and g | /: ¢
concave down when D < x < +o0 : ;

id')’ f(x) is increasing when B < x < E and A\VC ,D L E
concave down when —co < x < Band E < x < 400 ¢ ] ¢ (

(&)~ f(x) is increasing when B < x < E and J Deer y f’(x)ﬁl. ef e G Deacs
concave down when —o0 < x < D V) "(" - S: ¥ &y @\ ‘((“) & )

py decu §f c&kp

Cec y
6. A cube is measured to have edges of length 10 cm with a possible error of +0.03 cm. Use differentials to

estimate the maximum error in calculating the volume. d
— ;
(a) +0.3cm? V'\")(Z X =0.08%
(b) +0.9 cm?

L — D
(c) +3.0cm’ Au - L Ax X=¢
‘@) 9.0 cm? y 1 , 1T 0w
— K -_— = 00 e
qe) +30.0 cm? dv = 2(w0) (t 0.03) = 3 .
-+
7. Which of the following limits represents the derivative of f(x) = sin(2x + 1) ?

» —t ‘
@) ,l,’_’,'(‘] sin(2x + h + L) sin(2x+1) j (X‘ = A W
' [E >0 Y

) lim sin(2x + 2h + 2) — sin(2x+1)

0 ! ( =G laxer)
i cos(2x+h+1) — St 2.("”')'“) =
(©) lim ——— = i ”

h—0 h

@ tm 2sin(x+h+ 1 /i) — 2sin(x+1/2) B v [2x42htt) =S (2x4)
., sin(2x + 2k + 1) — sin(2x+1) Tl

8. Find the maximum area of a rectangle with the base on the x-axis, one side on the y-axis, and one vertex on the
line y = —=5x + 90 as in the illustration.

@ 81 A "X‘{)

(b) 180

(©) 225 (a = - 5x+%0 (X. ‘l\

(d) 365

O Ap = x(-5x t30)
A = - 5x54 0>

w X

A ONS) A = e x $T6 =€

- ¢ " stayfe = %S
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L
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9. The second derivative of the function f(x) is f”(x) = x> = 9x. Find the x-coordinate of each inflection point of
he functi ) 4 !
the function f(x) (] “ x( l—-‘l) o
— () 5 x&
(a) Only inflection point is at x = 0

(b) There are two inflection points: at x = 3 and at x = =3 x =¥ K — 4 3

: : o / ”
(c) Only inflection point is at x = 3 i i . ) &
There are three inflection points: at x = —=3,atx=0andat x = 3 'f & ‘( :! & \ f (el (;) /
(e) There are no inflection poi \ &) y Gy o S I
points ,‘ —t i {—
aégtﬁ e S, & E S
@auvcty D) eeu Cn ey

=, k= 34Kk~ -3 . ) Q
10. The graph of the function f(x) is given below. Fim{ the x-coordinate of each local maximum and each local
minimum.

(a) Only local maximum is at x = C,

only local minimum is at x = B loe
@Local maxima atx = A and x = C,

local minima at x = Band x = D :

(¢) Local maximaatx=Aand x=C,
only local minimum is at x = B

(d) Only local maximum is at x = C, "
local minima at x = Band x = D A B

(e) There is no local maximum, (”'!"[ y=f(x)
only local minimum is at x = B s

11. Find the absolute maximum and absolute minimum values of the function f(x) = 2x° = 150x2 + 50,000 on
the interval [-20, 20].

(a) Absolute maximum is —26,000 and absolute minimum is —75,000
(b) Absolute maximum is 6,000 and absolute minimum is —75,000
(c) Absolute maximum is 6,000 and absolute minimum is —26,000
Absolute maximum is 50,000 and absolute minimum is —26,000
(e) Absolute maximum is 50,000 and absolute minimum is —75,000

iks <6y L3oox e X f&)?ZXEI@:?Jsvo:C

6 x (x-56) =20 . 20| Ple) = 26000  Abs b

(=] =5 o Sl
v 20 (pas) = 6

bet nclide
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12. The first graph on the left below is the graph oL = f(x). Which of the graphs labeled (a), (b), (c), (d) and (e)
best represents the graph of y = —f(x - 1)? Ik f-(— n'u Ly { p £/ pooses ¥ -aX S

4 4 4
o ¥=10) () b (b) "
-4 2 4 -4 =2 \_/2 4 -4 =2 2 4
-2 -2
-4 -4
4 4 4
& : : / . vl
/
4 2 2 4 -4 2 2 4 -4 -2\_// 2 4
-2 -2 -2
-4 -4 -4

13. The derivative of a function A(x) is given by A’(x) = =7(x - 2)%(x + 3)(x — 5). Find the x-coordinates [only the
x since you don’t know what A(x) is] for each local maximum and each local minimum of h(x), if any.
(a) Local maxima at x = 2 and x = 5, local minimum at x = =3
Local maximum at x = 5, local minimum at x = =3
(c) Local maximum at x = 2, local minima at x = -3 and x = 5
(d) Local maxima at x = =3 and x = 5, local minimum at x = 2
(e) Local maximum at x = —3, local minimum at x = 5

‘ —
== = 2 - = 2
hé) =o Y32, Xx2-3 X e e s
#H6)&) nG) &) ( i
, ) C/; h Iacevr h 7 1 Deev
‘ = t s
—Y PR)EE) =C) - 5 <

2.
) @) =G)
W) ) =) \/ 2
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Part III, Calculators Allowed

1. Answer the questions below based on the following information about the function f. You must justify your

ansSwers. ; i ( _}:
(i) The function f is continuous and differentiable for all valu is of { 4 | wa— /l Tuev
(ii) f(x) > 0 forx <0; f(x) <0for0 < x. < W € —
(iii) f'(x)>0for—6<x<-2and5 < x. A 2z 5

(iv) f'(x) <Oforx < —6and -2 < x < 5.
) f"(x)>0forx<—-4and3 <x<7, _Sa £ S I\ (7J (’_7 ~ Qi v ),; 2
'

(vi) f"(x)<0for—4 < x<3and7 ¢x. & [ 2) R (\; Ob)
(a) On which intervals is the function jacreasing? - !
F rein (u,l‘) <+ (l\lq

1’ /’3 : 4 &) TR o
A ..I; v ét/
(b) What are the x-coordinates of the local maximums (if any)? X _ -2
:l ( f { :{ (\ / ) -
el ../’—/
beov | Thasy  0ter  Fo

(c) On which intervals is the function concave down?

. , u ccu ’
f‘»/'ew‘l v f(\'l) ( ;14/ ,14& — W

161, TR B ot -

) £ e 5 < ¥ s cep eon

. (e G=T]
(d) What are the x-coordinates of the inflection points (if any)?
i ‘/ K ] ﬁ [ -\(

CCM ( CC") ! < « CClD
1
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2. Use the following table of values for (a), (b) and (c) below

x | f) | g | ') | £
1 ) 3 11 5
2 3 4 < 9
3 4 2 6 8
4 2 1 2 3 ( ¢
¢ y — f(v\ ,é‘
(a)Findb’(B)forb(x):f—(x—). h &N = wﬁ_"@ 7T 3
2() Q& o
( / - - 20
) - e =feigh) | fe) L) o 2P TS

Y = @) A3

(b) Find #(1) for h(x) = f(g(x)).

W6 = 1 (4) 96 S L = (1) 76) 7 { 61

2
(c) Find K'(4) for k(x) = (f(x))*. ( Lo 5 g = (z) ( /7>
J ’ g 242 g
= g_fz(\,). &) Se le (47) 55 (¢
ki f _unery =E8Y]

3. The height of a projectile at time ¢ is given by A(f) = 200t — *.

S
(a) Calculate the average velocity on the time interval [5, 10]. » 3] [ m0ef) (5 )]
b (o) — b5} _ Q 0 10) —U0) Licﬂf

.
Av&qvg \/(,[.Q- 4 o

— &WS%: oo — 325 = Zé”;[og\g’l
Fa <

L

(b) Use some calculus to find the instantaneous velocity at r = 5.

Vi = b 4) = 200 —3%7

—

2 _
V(5) = @oc — YE)T = e —45

V(5y = 25

'
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4. A rectangular area of 60, 000 square feet is to be fenced off as in the diagram below (a large rectangle divided
into two smaller rectangles). What are the dimensions of the area that uses the least amount of fencing? Give the

exact answer and then approximate to the nearest foot.

L:B?(%?v‘) X

X = 60,0‘50
VJ o pF0 S l[y /\‘—7{
f= =5

N
4o 00 1206002
Loy = 3x +2(5F) = 3x+ x

/ 128 B% =,
[ (xI = 3 Y 2

3x’-ppere =
X

| o NP e R e e i i

A
ﬁ = LO_QQQ

(]
S
N
G
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5. A boat is pulled into a dock by a rope attached to the bow of the boat. The rope passes through a pulley on the
dock that is 4 feet above the bow of the boat. If the rope is pulled in at the rate of 3 feet per second, how fast is
the boat approaching the dock when it is 10 feet away? Find the exact answer and then approximate to the nearest
0.01 feet per second.

S - it () = ?
‘X“’ ] =
2 i P
S (+) = kot ? ’ v/  K)S, ste)
O ley = ¥ ld e

= 3)
2.50€) 3/({\ - 2%l ) x () W

e g_%ﬂs,)/i)




