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> This exam contains 18 pages (including this cover
page) and 13 problems. Check to see if any pages 1 12
are missing. 9 o
> Answer the questions in the spaces provided on 3 6
the question sheets. If you run out of room for
an answer, continue on the back of the page, and 4 2
please indicate that you have done so. 5 16
> Give the work in full; — unless otherwise stated, 6 6
reduce each answer to its simplest, exact form; — 7 4
and write and arrange your exercise in a legible
and orderly manner. 8 8
> You are only permitted to use the Sharp EL- 9 7
531XT, Sharp EL-531XG or Sharp EL-531X 10 4
calculator.
11 6
o> This examination booklet must be returned intact.
12 14
> Good luck!
13 6
Total: 100
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[12 marks] 1. Find each of the following limits
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Tz —2

[7 marks] 2. Consider the piecewise defined function  f(z) = { 24 7 b
%\/53: —i6 @= 2
(a) Find lirg_ f(z)
0 =i o B 2 'xfl?_
244'4) Yy & QVM z2- = oy g
%éz—.}% «."’2- Z—q -_o—-n 'x“’z Q -'Z)(’N,*L)
°
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exl Z
(b) Show that f continuous at z = 2. (Show all your work)
QMN\ 2,(4.5 =
x>
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(¢) Where is f discontinuous? Justify briefly.

xE-y =0 (= 2=t

Xz -2%2 2 Jiomd Mlimed aFn = -2
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(6 marks] 3.

The graph of a function f is given above, state the following:
Use 0o or —oo if necessary and write DNE if it does not exist.

(8) i lim_ flx)==4 v. f(0) . DNE
i. f(—3) = 4 vie lim f(z) < 4
iii. lim f(z) = O vil. lim f(z) = - =
iv. lim_f(z) = A viid. lim f(2)= /,2':

(b) i. The equation of horizontal asymptote(s) (if any)

4= -3

ii. The equation of vertical asymptote(s) (if any)

A <= -2

(c) The value(s) of z where the function is discontinuous.

X = "?71"&,0



201-103-DW - Final Examination Page 6 of 18 May 17th, 2019

[4 marks] 4. Consider the function  f(z) = 322 — 2z + 1.

Find the f'(z) using ONLY the limit definition (4-step process) of the derivative.
No marks are given for using the differentiation rules.

- Jn=2at-2a+)
M dlcebrs 3ot 20l v |
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[16 marks] 5. Find the derivative of the following functions (do not simplfy)

(2) f(z)=(z - 1)*(=” +5)°

L0 = 2008 (223 $)0 & (- % 6 (a2 6) 2

4 () < GQ«D(%%( ) -(2-32%)(327)
(2>% 4Z)L
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(¢) T(z) = tan?(z) — arctan(z?) = Q'OW\ () ) Cs Ga dow, (7(,"‘)

T 22 bt Sedae) — -4 22
44 > )>

(d) y=v2+z°+e +1In(vz —2)

Yeotea® re*y 7 A
Nz -2 2N=Z
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[6 marks] 6. Consider the function f(z) =In (W

(a) Fully simplify f(x) using the properties of logarithms.

j(’”\* 4{ Qw(’xm)*“of“(%‘r&)*?, @m( cowo)

(b) Compute the value of f/(z) when z = 0.

};)(oo\; 4.4 A _2 (%)
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[4 marks] 7. Find the second derivative f”(z) of the function f(z) = (z* + 2% - 5) w2 and simplify.
? 4’2—
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[8 marks] 8. William is selling cakes at a fixed price of p=15.00$
He estimates the cost of producing z cakes a day to be C(z) = 300 — 0.4z + 0.0122.

(a) Find the revenue and the profit function.

Ry = 6 | Aererme)

Plxy = Ruad- Cod = 6 x - (200 - 0.4 +0.044%)
—~ -200+S.4x-0.042?

(b) Find the marginal profit function.
Use it to estimate the profit from selling the 105t cake.

F)(/Ia> = ‘5"4 -0.0la:
P’(MoU) = & Y- .02 104 =S, 4y -2,08<3 .32 §

Thhe 9405)/‘ }\&m oe/&'/% Hae 405 M(.éJu ) mﬁmo'm'/mwbg 2,324

(¢) Knowing that William won’t produce more than 300 cakes a day, find the number of cakes he
should bake to maximize his profit.

DB’VMWM :Y/O, %00]

PP () = 5.U~ 0.02 9 =0 e S.Y =0.02

&S 2o 3 Y_270
0.02

P 0 dhimed 0, 0,%00]

P (0)= -200
(270) =k 28 < Aboolure Muinmwm,.

¢(300) = 420
W illiwn 28aald babe 270 (ol oo,
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[7 marks] 9. Consider the relation 2wy? — 9y =22 +5.

d
(a) Find the derivative ﬁ

L (Lay g7) o letD)
2 My 21.2%9’-39’4’: 2%
bay->40)8 < 22- 24

(b) Find the equation of the tangent line to the graph of this relation at the point (2, 3)
When « = 2 ﬂm’vg xR
2
ifle B =l:3 W-B_ . <1 . 44

=

UWo2)-33F 24-22 -3 3
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[4 marks] 10. Use logarithmic differentiation to find the derivative to the function y = (cosz)*n®
Sim %,
= S a(wn)
” a{ ( (7'/.4\(], d QV\ ( (V) ’)L))
dne ~

o Il n) psinm . S

f
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(o bnl o) = St ( ey )™"™
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[6 marks] 11. A telescopic ladder is resting against. a wall,
its feet resting 3m away from the foot of the wall.

Being not properly secured, the ladder starts to
collapse, so that its foot remains 3m away from
the wall, the top of the ladder sliding down the
wall.

If the ladder collapses (i.e. decreases in length)
at a rate of 1.5m/s, how fast is the top of the
ladder approaching the ground when the ladder

is 5m long?
Wond : 44 Kngwimg: dd o S mnfs) sl £
dF —— dt o

How.: QQ:’}L“&Z = =24y ‘}staﬁ‘é}'

L2y dy
2bdl - 2448

(-4.5) =4dH
5 |-5) pie

d4 =15 -M1.8FSam/s |
[ u

The bop of Yo laddar i Appads dhimg He g emmd
W A.83S /g
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2 _ -
[14 marks] 12. Given the function fla) = &;4
i

and its derivatives  f'(z) = i _3|_ 8 and  f"(z) = —6Z A
T

(a) Find the intercepts (if any)

A -lmbagph 1 30 0 (= x*- 3a- U =0 (4, 0)
= (& =-Ulxntl) =0 =
" 4 e Xl o W= -1 ('140

ﬁ-(‘ml’%w}o,": j(()) DNG = )-/\73— g,;my&ﬂ

(b) Find the horizontal and vertical asymptote(s) (if any)

Hod L s b, (4‘%41& 4 = [4= 1
2
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f(x)zl'?_a?;j—ll f/(l'):3x+8

23 xt

(¢) Find the intervals where the function is increasing/decreasing and the relative extrema (if any).
7 -
17(2) PAG e =0
' - 2 S s
;&'m:o = Ja¥8:0 & £

B
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Relpfive =047
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2 10 84070 T VY v

(d) Find the intervals where the function is concave upward/downward and the inflection points
(if any).

”(jq ODNG =40

gu('x\-:O‘?-’) A¥U=0 &= = = U
3'\omco\~¢ Mmp O

'y — " ,
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(e) Sketch the function’s graph, showing the information found in the previous parts.
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[6 marks] 13. A pencil cup with a capacity of 36 in® is to be constructed in the shape of a rectangular box with
a square base and an open top. If the material for the sides costs 15¢/in? and the material for the
base costs 40¢/in?, what should the dimensions of the cup be to minimize the construction cost?

A5 ¢fi2 Mivionige s Grnabrmbion conk
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