Calculus 1: Practice Final

May 6, 2015

Name: 9 O\ U‘\J OY)S

» Write your solutions in the space provided. Continue on the back for more space.
e Show your work unless asked otherwise.

e Partial credit will be given for incomplete work.

e The exam contains 10 problems.

Good luck!
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1. Let
f(x)=xe™.

(a) Find f'(x).

) =L
f (= 1.e &+ ze. @ )
= -0
= € - e
(b) Find f”(x).
" = -2\ !
') = €. = (2e€™)
_ - =3¢ -
= - - €& X+ 2e
= xe-2e"

(¢) Is f(x) concave up or concave down at x = 1?

f@) concar up [don & £ fmiﬁvc/ngnjivg.

-\ ol

" -\
£10) = e“ie=‘€=‘_‘€.<o

= £y . conave dowm ot 2-).
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2. Let
flx)=xv4-x2
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(a) Find the domain of f.

For £(x) to be ell-defined, e must hove

L-2" >0
&= 4% ot
< L3 ¥-2

So the doman & [F2, 7]

(b) Find the global minima and maxima of f.
We et find the onHeal points. For thase, coe (it
$' @ =0 N
ey = W + z:1(4- M) v 2x)

= \)‘*-xt -t 3’_9:.
Va-x*

’ |
So f =0 Meang Vi-x* _ o
st

& Loz a*
i Q=22 © a-2 & x=z2/T
“To  check  global ’m"‘x/min) e compaTe the m% £(x)
ot e cend points  aned ot the enkical  prins.

£(-2) =0 L) = VBT =2 |
D —0 ) E R =2

So VZ i glbd max, -VZ i slobad omin.
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3. Let

x2+1
x2-1

flx)=

Find the horizontal and vertical asymptotes of the graph of f(x).

\/\o*njon\ml
e \ine Y=o. & a hunJon\uJ- mdm‘oh)h e
i F@) =
A +o0
We have \ 2 \ 1+ Yar |
\m z, = \im - Y i
e d\V\ALA N.UM XA +00 =\ 2. 400 ) L
I '\ . | + Yo \
minant 47 [ QS Yo e T
'

50 k-5 6 a \'\wrbcmbd W?h‘\’e

\/@m@: T=0 & & vertic O-Smr}o\—e =

- at
. ; . \ve. denom.
“Tha on(\_] fosS\b\e s i\;ﬂqt () = ( :‘m: ?:"_D
2 )
SO o-\ =0 2 a=-\ or -+,

or both  a=-\, and a=4. the mMumeretor 9, f

s Y© o Mogero number (2) , 8°

i ) = \im“'Hﬁ.) = +o0 =) X =\ Verticah
L)L Ma=-\= L= Mjmf}d@

-
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4. Evaluate the following
(@ f'(x) where f(x) = xsinx,
Sin L
Sex 'j = @€
VQ)AE} = sna dna Dift wrt 2

! .
3 _ GCos X ,,QJn‘)L 4 A
T -

!

% Y=Y (cosxinl+sjj_’£)

8 ;
= g (Q:sxlnx + SWL)
p, &%

. sin(3x) cos(4x)
®) )1(1_1'.% sin(5x)

As x40, MNumemhr — sin(0). es(o) = O
Denomnahy =5 Gin (0) — ©.

So we @n aﬁ‘t«) L'Hﬁfiwlb e -

Gwven  imit \ 3 Gos (B3) tes(Lz) — & sin(3n) em(42)
=  |im
b 5 e (52)
B Be)a | iy 5 O
. 5

\I
R
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5. The “bow curve” shown here is defined by
the equation x* = 3x2y —2y°. Find the
equation of the tangent line to the curve at

the point (1, 1).

e med Yo find %_‘ﬁ__ & ().
We we '\m\o\id\' Aifterenhakion.

xl = 398'3 _235 Aift ant
Boo = 6%+ ol by 53201,,
daC dx
St a=Y=\
_ M 6P
o 6 + da a2
=L = -5 o o M _ 2
da I '-2—3'
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6. The following is the graph of a function f(x).
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f

4

-

I

Y s

(a) Write (but do not evaluate) the Riemann sum for the inte

parts and left end-points. Draw on the graph the area that t
AX = 6-2

il Xo =2
&

gral f 26 f(x)dx using 4
he sum represents.

xl=.g A= &

13 :5 7(‘1 = 6
Rie A Sum -(»('xo} A F)an v Fa) A + ng) Da
man — l

= 4+ fr)+ H)+ £(5)

(b) Consider the new function F(t) defined by the formula

F(t)= f f(x)dx.
2

Determine the sign (positive /negative) of the following quantities:
1. F(1)

—

1 R
(<) dx = — _(F(x) dx < Negahve
2. F'(2) =

L4.4W) 'Pos\'Hva

36 £'() + 2 £(1) Newhve
By ¥he FTC B  Chain ule
/) = f(+*) - 2¢t.
F (%)

3. F'(3) =

Thew
= $'()-2k-2t 4+ £(&') L
= 4 £ () + 2 £
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7. Evaluate the integrals

2
@ J‘ln(x) +1 s

X

-

o M
Jn (@) +\
A

= Jww) aw

(b)lxd
01+x2x
U=2.
_ X 5
X
\
=\
2.
=1 (o
2 w
\

Sei U.=VOJ1%
éu'—-—-/'- ,dl: Q(AU”
axr ~
2 dud
= _Sf——-\'(i“’c
3

\)
s
g,
+
$
=
4
o

(_)se_ L= \+x
M _ 2
dx
dn = M
2%
i -
2. (J"‘“)‘
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8. Two cars start side by side on parallel roads that
at 30 mph and the second at 40 m
distance between the two cars?

Pickure

Page 9 of 13
are 0.5 miles apart. The first car travels
ph. After one hour, what is the rate of change of the

‘E'-'-'-O ; —— z
: Gr 8
A
A,
+: A
:wé_
b
Ak t=\ a= 30 i_":_ - 30
A
h=
e it
dt
A , 2
T2 (b)) Ly ditt. wrt Fime £
Q (b-a) (é}’__&m _ de
wo o) = Ac T
At t=\ C = \/ lvo +‘/q
So <- (10) (10) = 2V wo.26 dec_
P E oy
Go c_l_LN B |00
abr ™ "

Voo 5% ok =1,
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9. Find the shaded (unsigned) area.

b w Bt Pind the oo end points. .

X = - milfl
gty x -2 =0 (=) (x+2)

So m;'Z @ A = |

I

\l

(
|

4
o

2

|

\1
/‘?
o3| ~
.+-

’O
\
)
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Plashc
(P\'c‘mm ,.

V-::_,(),Zh = 25(’)

Cost = A« 'Ef avea + Pre of oOter Sides % borom,
= 3.1,7—-\- ,,Q,z + Lhd
1}
borrom L sidea
= 4L+ 4ho e
= Luax oo e
L e m‘"“mbe—' Domain (O) +o0 ),
Dift. & sk =0
O = BL - 10O g 81=“f,_° 2 L o125
7 5> A=5
Sion s the denvahve - -Ve +ve
on s 9 o : )
o A=5 o
Direcim | Ot ﬁum&xm , N = S0

Min cost b R=H ¢ )= 259 0.



FORMULA SHEET

1. DERIVATIVES

dtanx
(D = sec? x. (5)
dx
d cot x 5
(2) = — cosec” x.
dx
dsecx
(3) ——— =secxtanx.
dx
d cosec x
(4) — — cosec x cotX.
dx

(7)

darcsinx 1

dx - i1— x2‘
d arccosx -1

dx 1—x
darctanx 1

dx  1+x%

2. SURFACE AREAS AND VOLUMES

(1) Sphere of radius r:
4 3
e Volume = gnr ;

e Surface area = 4nr.

(2) Cylinder of radius r and height h:
e Volume = mr?h,
e Curved surface area = 2nrh,

e Total surface area = 2nrh + 2mre.

(3) Cone of radius r and height h:

1 2
e Volume = gnr h,

e Curved surface area = mry/ r2 4 h?,

e Total surface area = mry/ r? + h? + mtr2.









