Term 172, Math 101, Final Exam

1. limcos( 1 >
z—1

rz—1

(a) does not exist
(b) is equal to 0
(c) isequal to 2
(d) is equal to 1

(e) isequalto —1

TRUE?

(a) lim f(z)=1L

z—at

(b) fis continuous ata

(¢) f(a)does not exist

(d) fla)=1L

(e) lim f(z)is not equal to L
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If lim f(z) = L, which one of the following statements is necessarily

‘L@ (WY\ —C(ﬂ: L ) H\w w-

NeCceSsoru havt

‘u\er {a)= L
A2 a
aud
lim {(x) = L

x99 a




Term 172, Math 101, Final Exam

Page 2 of 14

3.  An equation of the slant (oblique) asymptote for the graph of

2
)= 2 x—+:c1+1 N
(a) y=2z—3

(b) y=2z+3

(c) y=2z—1

(d) y=2z+1

(e) y=2

4. If 2z < g(x) < ot

(a) is equal to 2
(b) is equal to 0
(c) isequal tol
(d) does not exist

(e) isequal to —2
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— 22 + 2, then lim g(z)
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5. Ify=In (%) , then y" =

3:*\\'\1
1 (- _ ¢ ad “‘_i-:
@) 2 3= 7% J= xr
®) =
© -
@ —
© 5

6. Using Newton’s method with initial approximation z; = 2, the second
approximation zo to the root of the equation 3 — 2x — 5 =0 is

L& fN= X -2x =5

(a) 2.1
Then L64)
(b) 2.01 R G e
£ (xa)
(c) 2.05 £60= 3-2. l |
(d) 2.15 We hav= Hl)l*‘ /{:[2’)3'0

(e) 22 %W{ §L:z+.}5 - 2.1
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If a snowball melts so that its surface area decreases at a rate of 1 cm?/min,
then the rate at which the diameter decreases when the diameter is 10 cm

is

(Note: the surface area of a sphere of radius r is S = 4w r?)

If sinh z = —V/3, then sechz =

L o /min
20 cm/mi

. /min
207 ™
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9.

10.

wh_)rgo tanh z — mg[nm tanh z =

L
l\v{q +amhr _,lnm Q'_UL =1
(a) 2 R ) P Ly \+ e
(b) 0 \\VY\ Huhi _\ = -
(c) -1 YRS 1y-w ekl
(d) 1 > ‘ "WL\X" 'm WA)( 2
© 3 L) P X -

Using the linear approximation of the function f(xz) = cos (:c + %) at

z = 0, we find that cos (% + 0.1) R~

1 45(;) ~ Jlo) + X (},(0)

V3
&) 5 =% [ et
J3 = —sin (x*Z
(b) 1———3 , I \
2 20 @(o):g y ,F{O):-E
1 V3 >
© 3% % = L)~ ,\[;’é.-‘ z
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11.

12.

Jim (Vo 2273~ VAP 1 1) =

| . .
(2) 1 i (\’fﬂua-\) X+ ):\{r’n .(X‘”ZHB)-(H:)

32 X2\ e+ |
(b) 2 | 1
:[lm 2.+ =
o AL Vit 2432 (4L
X 1L+ xt
(d) 0 =
“— 2’ _
(@) oo

If f/(z) = 3z + 2¢%, f'(0) = 3 and f(0) = 4, then f(z) =

> 8
(a) 26x+%x3+m+2 Q(r): 3%+Z€ + G
l q=3 C :'.I
(b) 2€$+1£B3+LE @[o)-:% _——;> L"'(—( / {
? [
§0d= %);1+’Le}+ 1

1 1

(c) e+ -a°+z+2 . |

= )= X 124X+ G
52

2 2

T _3_3:2
(d) 26"+ 5o +1 (o= ko 2+Gzh, G2

. 3
@ 2 agm bt @(1): 2C_.3+2ei+1+2
Z
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87 + sin 2z £ 0
13.  If the function f(z) = 5z it =7
k it z2=0

is continuous everywhere, then k =

(3) 2 lin  EX ST _ |, SR
K> o Sx X0 s
(b) 1 _ _%0_: 2
(c) 3 k
— —2
(d) 4 7
(e) 5

14.  The function f(z) = 3z* — 42® — 1222 + 1 is increasing on the interval(s)

' 2 2
() (~1,0) and (2,00) L= 12012 -24X
= (1x (X=%2)

R —"- Z s (24 00-2)

(d) (-1,2) _(;‘(:5_*—“-’/0 Yo — 0 +
(e) (0,00)

%.Cb NCreasmg On (_l,o) omd

6\1(2,:9
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2 __
15, If f(z) = §$+§, then f'(z) =
2
(_(l) 2% 21+9) -2( L*"')
2% + 102 + 8 V= T e s\
(a) a:(;; !« ;j (2x+9S)
X o A€
2+ 32— 4 - +5) %
) T (24
47+ 51 — 2
(c) (22 + 5)2
z+3
(d) 2x + 5
5z + 4
(¢) (2z + 5)?

16. The absolute maximum M and absolute minimum m values of
f(z) = e"@=22) on the interval [0, 3] are
(A
l - ()
£60= -(ZX—L> e
\ N
LH)=o & xX=|

(a) M=eandm=c¢>

(b) M=eand m=1

6(0'—'- e
¢ =landm=¢3

(¢) M =1and €(0\: 4
(d) M=2eandm=1 6(3)1 e‘%

-3
=) Mz=€ owd M3

() M=3eandm=ce
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17.  The edge of a cube was found to be 10 cm with possible error in measure-
ment of 0.1 cm. By using differentials, the maximum possible percentage
error in computing the volume of the cube is

Vox | V=3

(a) 3% ”

(b) 0.1% v & e d
(c) 1% = $% =3. i;
d) 4% -3 0/0
(e) 10%

18.  The position function of a particle moving in a straight line is given by
s(t) = t?e7t, where t is measured in seconds and s in meters. Then, the
total distance traveled during the time interval 0 <t < 3 is

Ro

2
() 2 m - (at-£)¢<
] tlo 2 =
(b) 9¢’°m s®lo + o —
de — 9 +=3
() e ._____@:-)
t=c ’t-':?—
(d) 6e — 9 m
3 “Totad digtane = ‘S'Cu‘ S(u)l
@ m | 5(3)- S&)|

S© =9 2)= ugs ;(;()zalé3
‘::>'/(\6;€6~Q 6(;5{"%& = 1‘1_ + _(’L¢ ul

em—

cz Cz e 3

—_ ¢ -
= i =1 g,
<
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19.

20.

State why Rolle’s theorem does not apply to f(z) = 1—2z%* on the interval
['— 1’ 1]

in D40 _ [, € xs)

(a) fis not differentiable atx =0 3o X X%o

— ‘lm - \"""’p

(c) fis not defined on the whole interval = 6 W not JL‘”QM‘{QL{Q
ol L=

(b) f1is not continuous on[—1,1]

(d) f(1)is not equal to f(—1)

(e) fis constant on [—1,1]

The number ¢ that satisfies the conclusion of the Mcan Value Theorem for
f(x) = x + sin 2z on the interval [0, g} is
s € (C - (C )
(&) 3 )= 1%
T
®) 5 Co)=0, [(7) =T

@(x)- A +2 CosLX

© 3
= N+2w52C= 1
(d) 0 ) ~ T
. Coszl=0c, =73
(e) 6
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21.  The slope of the tangent line to the curve tan(z + y) = tan™!(zy) + 1
s

at the point (4 0) is

(a) 88 i+[)ty)2‘
— ol
. ’7(t Y v)) $ef(t‘ VY (Fa)
(¢) m—8 \ N A ___-—-g
V(%)= —— = 7=
8 1T |
@ o :
© =

22.  If h(z) = f(g(x)), g(0) =1, K'(0) =4 and f'(1) = 2, then ¢'(0) =

|
(a) 2 h‘(’ﬂ: ﬁl(’l)ﬂjg (j(’”)
(b) 4 2 W)= 3‘(6)%‘(3(0»)
© 1 b= 9'(a~ $'(1)
(d) 8 V2

(e) 6 - 9'(0):2
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23.

24.

Let f(x) = 2*/3 + 421/3,
Which one of the following statements is TRUE?

N ih -7
é,(ﬂ: .IZ"_.()L 3+1
(a) fhas an inflection point at (2, 6v/2) | 2 __9/3
§)= k(X3 2x
(b) fhas an inflection point at (-1, —3) 5/3
— L4+ —
(c) fis concave upward on (0, 2) =g X% (i l)
Lj-= O 2 P
(d) fis concave downward on (4, c0) -El—' ‘ 3 I — o 4+
® 1 —
(e) fis concave downward on (—oo, —1) g hay o 1n F‘ﬂéﬁ% Pou\t
ak (2/ 63\)3_)
If y = e % then (1+22)%y" + (1+2%)y + 22y = A\
taun A
3\— _‘_._-2 € N
- ~\
(a) 2y A tam \ e+au X
W e tltoa
(b) —3y Y ()2 _‘Qu)
tan %
(c) zy 22 N\~ | ,
= (W) y = (e
2 X
) ="y () y'= e o
(e) —3zy gkaj - X e -
=
tau ©
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2. lim (1—2)°(%) = CO\L(W%S) CDH“%){“('(~X)
O'l) = |
cos () _n (-9
(a) e~ - {m(%
(b) 1 o s (%—E\) _
(c) oo -0 X ___(__
and  lun lV\(H‘) — \“‘m 1 =X -
o *-So S (;r%) 1—72 T ws(T)
o nk = ;’I—-"
= ln (\-)C)QHZ) _ o
X0

26.  The shortest distance from the point (2,0) to the curve y? = 2% + 7 is

(a) 3 A=\ -0+ v
(b) 4 = Voot U
€ bt dg) = Vom w1
(e) 5 LV )T x4l
1| -+ 1 >
Jd'(%)

— o +
dW \@/V
The shorkest diskants frum the pord

‘o Yo covwl 2
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27.  If f(z) = z° + az?® + bx has two critical numbers at z = —1 and = = 2,
then a-b=
%,\(’q:o = 3—2a+[3'=0
(a) 9 @‘(2‘):0 => |2 +lUq —l-L): D
_3 .
Pz 1+6a=0 a=-2
(c) 6 b= 2a-3 5 b=—¢
(@) -8 Thw b=
@ 5
28 If f(z) = g ii}

is dlfferentlable at x = 1, then f'(1) =

(a) 1
(b) e
(¢) O

(d) 2

i€ @\S (,OV\XLMM ot x=I |
i £ = hon § ) =L then ¢

xvﬁ LY

lo difleraduble ot >t_-\ an d
~F|(l)::L -

hvn(bx W) = e+a :>@

1*’)\

X
e+a [ x <l
F&\% bx ‘ i %!

b ()= ‘m(b“' >-

1—91-— X—)\

= Q= 1-©
Thw, mel. %/
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