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1
[3] 1. Find the derivative directly from the definition for the function f(x) = T You must use
x
the definition, not some other method.

flx) = m -F(x+%)%-'F(><) —R

=% Gehe b
|

|

l
I g
3{% Pk 7 e T -0 (x+hi2)(X+2)
o X¥Z . (Xtht2) -_ =1
=250 Othi)xr2)  Berhi2)(l) (x+0+2)(x+2)
7 — .
— Lina X+Z"x~#\—& (X'\"Z)z'

0 (rhi2)(x2)(A)

(6] 2. Find the derivative of each function.

a) f(z) = sin(In(2?))

F(x) = cosn()) ( ;Ji) )

b) g(t) =t""

In(gle) =In(t"*)
= In(4(8)) = In(t)In(t)
= L gl = L) + Aol L
=gl = g [Liny + g4 ]
==} 14
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[3] 3. Estimate the value of f(0.1) using a linearization of f(x) = tan(z) + 1. Choose the point a of
the linearization appropriately.

L(x) =$@) +F(a) (x-0)

Let a=0.
£(x)=4an(x) + | £0)=1an(0) +1 = 0+1=I
F(x) =sectx) £ () =sec(0) = (co\swf‘ ==

L(x)=1+ 1(x-0) = |+x
s.fYxL0Y=1+01

3] 4. Show that d /m2 1/2 dt + /2 tan(t) dt | is zero
. W dr \ 1—|—t S 11 1S zero.

By FTC1,
a4 X I/ + Q-Ean(t)ol’c
ax (Sg,_ﬁ-?:t—dt tan™ (»

, tan~'(¥)
= b+ -4 ™ ot

=529 — (tan(s1'®)- (tar'00)')

G

=X —(tanlinr'®) (i ) )

\+x“
=R
=X - X
14+x2 [+x?

=0
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(6] 5. Consider the curve defined by y + ze¥ = x°.

d
a) Give d—y in terms of z and y.
T

y+xe! =¥
d e Lyetdd =
= %%Jr le?d +xe E(%( K

_, d dde  =9x—eY
>0—b%2—+xea‘§z AX —e

= 3¢ (1+xet) = ax—et

d — Rx—e‘d
= &7 Ttved

b) Find all values of = such that the point (x,0) is on the curve defined by the above equation.
For each of these give the slope of the tangent line to the curve at that point.

% +X€‘4 =x2 at (x,0 \A':—O

= O0+xe’=x*
= =¥t
= 0=¥X—X
= 0= XX
J N
=0
a‘l'(OO) slope = d—ﬂ’-: g@"_eo_:_j_
s T AT e
at O;O)j Slope=du = 201)—e®
X ke

1
)
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[6] 6. Find each of the limits. 3
—_—— = |- = |-e"=0
a) Jim i ndaterminate form 2
(z —3) N (3__3)7_ 0 Q '(j')
QW"‘“‘ (I-¢* 3)/

X %* (x37)

3 —er 3 —-e%> 51 -1
X%S“' a (X—S) - 2 (34-_3) - O+

I

b) lir%(x2+1)1/x =lim @V\@ Z*’) )
T— )(-%O
Lin -&@n(\ﬂ(’)
— e e

(HO Ln(14%)

v Hhis is indeterminate %
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[4] 7. A ladder of length 2m is leaning against wall. The top of the ladder slides vertically down the
wall while the bottom slides horizontally directly away from the wall.

When the bottom of the ladder is 1m from the wall and moving at 0.1m/s, how fast is the top

of the ladder falling?
db
d

b _ .
2= 0.1 m(s what is %%_ ?

when b=1m and

o BP+hH? =2 = h={RP

db dh — when b=1, H= VR-P =
. dh
= 2(1)(0.1) + 23 4
=dNn = —Q(i)Ol — -0\
e = m/s

o tha topof Hhe ladder is falliag ata rode of Q\% m /5.
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(6] 8. Evaluate each integral.
) [ e pats u=y V'=e* Juw? =y = Juw
w=1 v=et
= Xe* — [ 1-¢*dx
=xe* - Je* dx
=xe* —e* +C
b [ a(@)?as parts U= (me)* vi=1
W= (x)  vex
= (k) () — [l (1))t
=X (%(X))Z — QS%(K) 19 pa(f% g V=
M) - _>|_( V=X
= X(nJ* [ b x — [ (3) b |

X () =3 (1) — [ )

|

(W -2(kn(x)—%) + C
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(6] 9. Evaluate each integral.
4
N e
. o4 = A4 B L C
pasHiod dractions: () ¥ (xx)* X~

o = Ax+H)X1) +BX1) + (x4
(x+ )5 (x-) (X-H)z' (x.—\)

= 4= AGZ-1) + B XD + C(xT+2x+)

plugin Y=1=4 =0A+0B+ HC = c=|
plugin X=-1=> {=0A -28 +0C =>B = -2
alsd

= (A+C) o+ (6'1‘2(:))( + G—A -B +CJ
o pC=0  Brc=0 —A-BiC=b

%o A=-C=-]
(x+l x—\ SQ‘” &i\ : xl- > obx.
= - (e =[x % + [l
= x| ‘3(?\0‘*‘5-') t ,(7v\]><+ll +C

= <A1 +20F)" + fnfxe] .
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b) / T rig sub: 42 = Secd

= %X=5ecd -3
L/
KLSCCG "’2) <5€Ce{ﬁne de) = %Z(é :sece’mne -0
\| Secd -|

—dx = sechHtanbde

_ g(sece -2)(secoane) "
ton6

= 5(5«6 -2)(secoant) Ao
Jowd

- L{(sew«z)(sec@d@ Since XL = 5ech

=§5€07'9 —2sechH de

= gsecfz@ ——Qgseoe / XtZ \l(xkz)"-«l
A8 ;[
. 1

=4und —An lsece ++and ] +C

= @)-m\
1

(x+2)-1
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(8] 10. Evaluate each integral. Sub:
1 e l&"’ e)(
) [ Erserst du_ox o dx= 94
dx.
x=| = y=e'
Y=0=> u=¢e=1
ju'e =l du
| U 2r5ut6 £

— |
j | U2+Sut6 aAu

partiod fractions

!
(U+2) (U3

= Aur3) + Bu+2)
plugin U=-3= |=0A-B = B=-|

e
= l“@—zl)(wfs)d“

= A + B
t u+3

plginu=-2=>|= A +0B => A=|

:f (ul+2 u+3>d”
= E(% u+2 VH—3Q

= (m le+2] - le+3]) -—@n [l+2| —An lH—BD

= In(e+2)-Im(e+3)—m(3) +4n(y).
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/4 6tan z
b d
) /0 costz ﬁ

— j u=1 q
=0 cos"[x) Seci(x)

:5' ] 6“ du
© o) )

= SLC“ du

U= tan(x)

du — = qx= du
5 sectx = d o

X=Tfy = U=J(QV\(I,_{) =1

%=0 = u=1an(0) =0



MAT1320B Calculus I Final Exam 8 December 2017 page 12 of 15

3
[4] 11. We wish to evaluate / In(x) dx numerically.
2

3

a) Give an expression for the Riemann sum for In(x) do using n = 3 rectangles and the
2
right-hand rule. You do not need to evaluate your expression numerically.
Fxl=l intervad (23] n=3 MX= 3Z- ) 2 gl? °
= N g =
xl=% 2 3 1 l
Yo X1 X2 %3

Ry = a%:f (X = (£(%) + £ (36)+53)(3)

Ry=n(E)+4n(%) +n(2)) (%)

b) The difference between / f(z)dz and the approximation using Simpson’s method with
a

K(b—a)°
n subintervals (or “rectangles”) is at most ETZ), where | f"(z)| < K on [a,b].
n

Give an expression for the value of n required so that Simpsons’s method applied to

3
/ In(x) dz is accurate to within 0.00001. You do not need to compute Simpson’s method,
2

nor evaluate your expression numerically. An expression for n suffices.
£&)=Lnlx) = £'(x)= L=x" = F= -x ——>1C“'(x A= J}“”(x)
-6
on [‘Zl?’_] ljc(q)( | = —% < 5 6 Since 15 dlec(easing on fﬁ’{[
cor (euhon
—we canuse K=Fin the eror bound

We want N such that M £ 0.0000]
130Nt

corfections) . .
= 232 £ 6.0000)
10Nt
s Y T s 4% (and nshould be even)
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[5] 12. Consider the following function, and its derivatives.
6—:(:
fe) =5
/ o _e_z(x + 2)
f (l’) - T
e (x* +4x +6
fl/(x) — ( :LA )

a) Identify all horizontal and vertical asymptotes. (O{’ —F‘)

VA When ¥=0 in. €5 = _ Lim €5 21
\ eGSR eew o

HA? Ji €% 20— [k yoo as woos

YR YT oo

. =X Hosf: ). X . [ -
i e X i et fm e
X -0y NGB SRS TR T
oo
x =2 =Y
(O )
b) Determine where it is increasing and where it is decreasing. Identify all extrema (local
maximum and minimum). ~e_x (X"‘Z) —X
crib s 0=P) = 0= =5 = O=- (x+2)

d
Nevef 22fo >L- 2

ipfervals o922 (-2,0) O (0,00)
of domain < , } >

spobe < £ 1 X
behaviou dﬂ“m‘\j ”‘““S"U ! ob.c(eo\savn
(°°;'Q>) L"’Z 0) 1 (Ol OO)
tloco\l Minimun at (‘7-|H‘Z)) =2 J %‘l)

c) Determine where it is concave up and where it is concave down. Identify all inflection
points.

TP candidates: O=F'(Y) = 0= T Hixto) = 0 =€ X (X2 4+Ux +6)
X never \rﬂ@(‘/‘@

U0 \ 20
2no solutions
: = YEHUX 16 15an
8?+§g:3\l;ﬂ <( > % I (OWO) i(redudbly qkadlaﬁc
' | -+ i nfechion points.
Sigh of £'(x) t | No inflechion p

CONC | CoNC.
behaviowf up * UP
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d) Sketch the function, labelling the extrema, inflection points, asymptotes and the inter-
cepts.
VA x=0
|
[
etl
local g
i
' ——-HA y=0
s Y
ini - magp:
-2
\\\ | //7 / ?!\ N,
L (») \\ — - = -
(24 A

¥(X)=% has no y-intercepts and \s always positive
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[+4] 13

(bonus) Consider a rectangle of dimensions 2x x = and a square of dimensions y X y

If the sum of the perimeters of the rectangle and the square is ¢, find the value of z and y (i
terms of ¢) that minimize the sum of the areas of the rectangle and the square

X \——/— yl[]
2 9
perimeter of fectangle + perimeter of square = £

AXEXADItX +yty+yt+y =4

1

— ox+4y =4

Afea of ectangl + aten of square = Q) x(x) + (y)x(y)

Sunof Areas = dx*+y? <o minimize

Sine bxxlty =0 = LK = e =A=00+ (6
Chto — N2 2
To maximze: AX) = A + @%@x)

=218)-3t (1) =119 -32
Signok A A ':Z@J-i Al)=Ze-3¢ >o

Y& P 7
\ /‘l“r
behaviow decreasiog Increasing

since. A(X) dacreases for 04 X4 2L | +hon Wncreases for all x>

oHains an absolute Minimum when™* X= g’;@ .y -6
oo - Y

) AX)




