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Let 5 be o function defined by f(x) = * A

s

{a1 Show that 7 is contingous at v = 0.

thY For x s 0. express {3} as a plecewise~delined funciion, Find the value of x for which f'{x) = -3,

(€Y Find the uverage value of 7 on the interval {-1, 1].

(2 lim {1—2sinx) =1
g

lint &% =1

vl
S0) =1
So. lim 7(x) = f(4).

Therclore /15 continuous at x = 0.

() 4:"?2 cosx fory <
by fF{x) = .
' ' ede™ forx » 0

=3cosx 2 =3 forall valuesof x < O,

4=~|L.u

4% = -3 when x = —%In( ) = 0.
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Mherefore f'(x} = -3 for x = u-i—ln(ﬁ}].
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Question 3

Mightv Cable Company manutaclures cable that selis for $120 per meer. For a cable of fixed length, the
cost of praduciig 4 portion of the cabsie varies with its distance from the begirming of the cable. Miylty
reports that the cost ro produce & portion of o cable that is ¥ moters from the beginning of the cable i

received by the company Tov selling the cable and the company s cosl of producing the cable.)

(w} Tind Mighty's profit on the sate of a 25-mefer cable
_ . . . . oL ]
(by Using correct units, explain the meaning of | 64 x dx in the context of this problem.

{¢y Write an expression, invalving an integral, that represents Mighty s profit on the sale ola cable that
is & meters long.

() Find the maximuem profit that Miphty could 2arn om the sale of one cable. ustify your answer.

i

(2} Profit = 120 . 25 — juf,\& dx = 2500 doltars 2. { I integral

1 answer

b
T

ST !
(b) L' &vx dx is the difference in cost, in doflars, of producing a | 1 answer with units
£

cable of length 30 meters and a cable of length 23 meters.

i
P 1 integral
(¢} Profil =120f - I &Vx dx dollars 2 [ & .
0 1 1 expression
!
{(dy Let P{x} be the profit for a cable of length & .E- CT P k=0
Py =120 - 67k = 0 when & = 400, g | ko= 400

This is the only critica] paint for P, and P changes {rom |t answer
positive to negarive ar & = 400,
Therefore, the manimum profit is P40 = 16.000 doliars,

I justification
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Cuestion 6

Consider the elosed curve in the wr-plang ghven by
TR P BRI 5 S s
1
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{a} Show that - -
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(b Write an equation for the line tangent to the curve af the poiat {-2, 1)
(¢} Find the coordinates of the rwo peints on the curve where the line tangent to the curve s vertical.

{dy 1t possible Yor this curve to have a horizontal tangent at points where it inferscets the x-axis?
Explain vour reasaning.

fa] 2x4+2+4p’ Zet - =0 I - implicit differentiation
T odx ofx 2 o
: 1 s verification
(41)1-%4.]5[?_"\——"’ :
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. A —{-2+1} 1
by = P N =4 1 :slope
S A T 2 { e _
(2. % 1 : tangent line equation
Tangent line: y =1+ i {(x+2)
{¢) Vertical tangent lines oceur at points on the curve where (1:y=-]
_\,,--*- #1=0for v=~Yyand x # 1. | 1 rsubstiltes y = ~1 inlo the

} equation of the curve
On the curve, p = —1 implies that x7 «~ 2x + 1 —4 = §, ]

L1 answer

s0x = ~4 or x =2

Vertical tangent lines occur at the points {4, 1] and

{2, -1

{3 Herizonts! tangents oceur at points on the cirve where
xo= =1 and ¥ # L,

toworks withy = —bor y = U
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L I+ answer with reason
The curve crosses the v-axis where ¥ = 0,
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N, the curve cannor have 3 horizomal tangent whers it

crosaes the pemxis,




