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1. True/false questions: circle ONE answer. No justification is needed.

(a) [2] The graph of f(z) = —z% 4 8z — 17 is obtained by reflecting the graph of y = z? in
the z-axis, then shifting it right 4 units and down 1 unit.

= —pd = (-u)* - @ PALSE
2
- {x-4)"~| -"{O('?-S/xub) -]
= —x?+89<-/7

b) [2! The semilog graph of d(t) = 80e~%7! is linear.
(b) [2] g

MO( ’/(/V) 808-0}[.[: FALSE

= In80 + Me—-o.?/é
= In80 -0,7/ 4

(c) [2] The average rate of change of f(z) = arctanz from z = =1 toz = 1 is w/4.
£y - £(-1) FALSE
{ = (1)

- ucham] -aactam(-1)
o

- T-(-F)
oL

=£'

4
* R
= IC
LI
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2. Multiple choice questions: circle ONE answer. No justification is needed.

(a) [2] Suppose that f(z) = 1 — z? and g(z) = Inz. Then the domain of (g o f)(z) is
(g 0F)X) = n (1-42)
demaun l-/xa>0 - &% I: = - L XL
X

AN

(Ayz < -1 B)z>-1 (C)xz>0 D)z <0
-l<z<l Fo<z<1 (G)z>1 Hz<1

(b) [2] Turbidity T is a measure of cloudiness or haziness in water and is used to assess the
quality of drinking water. It is known that turbidity is proportional to the natural logarithm
of the number of phytoplankton N, proportional to the amount of sediment S, and inversely
proportional to the square of the depth d. Which formula represents the turbidity? (k is a

constant)
T o fuN
Top

Sd® SIlnN InN In N
(A) T = k= _k--a-i— (O T=kgz (D) T = k=

Sd Sd? Sd SlnN
(B) T = k2 (F) T = b (C) T = k= H)T=k
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(c) [2] Determine which of the following is/are true for the function f(z) = e
(I) The graph of f(z) has a vertical asymptote at z =0 ‘/
(II) The graph of f(z) has a vertical asymptote at z = 3 X
(III) y = 2 is the horizontal asymptote for the graph of f(x) \/
£/ = (BxeDx=3) é’.x_t_ i
)= H3T »43) Tt
(X) Jumftn) = 2++ =200
X0 0
: Z
) fom Fx) = 24 é’ =3
ﬁ( =3
() Jum F) = 2 4 ?Z
X220
(A) none (B) T only (C) II only (D) III only
(E) I and II @ I and III (G) II and 111 (H) all three

1yl if 0<z<l

, where [ > 0.
0 otherwise

(d) [2] Consider the function rect;(z) = {

Determine which of the following is/are true.

(D) lim rect; =1/1 \/(II) lim rectj=0X (III) lim rect; =0 \/
T~ z—0t r——1

d
Ad
1) aock, = ' =
( }f_)v‘?_ p l (ﬂf)mﬂdi 0
_ o> un pochy =
—f 0O 9 =20t
(A) none (B) I only (C) II only (D) III only

(E) T and II @l and 111 (G) 11 and IiI (H) all three

4
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3. The length of a certain species of fish can be modelled by L(t) = 72(1 — e~t), where L is
the length, in centimetres, and ¢ > 0 is the time, in years.

(a) [3] Sketch the graph of L(t), for t > 0. Make sure to clea.rly label any intercepts and/or

asymptotes. -
-e — -e

2L

(b) [1] State (in one sentence) what question is answered by finding the inverse function.

The tvneae widd Al Zhe age of « feoh
éamﬁww@v@t/?(u Mo a0 a fumction

of Levgth).

(c) [3] Find the inverse function of L(t).

L=722(|- &*)
L.i_gt
?i’ eL
e =l*5z
~L=fuf1- £
t-»-,an(l-
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4. Recall that body mass index is defined as BMI = m/h?, where mass m is in kilograms
and height h is in metres. In the following exercises, let m = 70 kg.

(a) [2] If the height of an individual increases by 5%, how will their body mass index change?
Round your answer to two decimal places.

Popss = 105 h 5l

8 HIM - }/f%—

Al

- 70

(1.05h e
. _20

i.057%, l’oidz

. /4 /Wmmmé# P/t);wﬂ/”ﬂmww
Lha save, M| wf olecuaae by alyut 9 Y,

(b) [3] Using “In”, sketch the double-log (or log-log) plot of BMI = 70/h? for 1.4 < h < 2.1.
Label the axes and any intercepts.

I M| = L 20/h 2
= 70 - fnh?
= AnF0 - 24nh

!
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5. [4] Certain aquatic plant varieties are know:& tq l@&]‘;}lblt periodic growth cycles between
25 and 35 days. Suppose-that-a—eertam-species—hasagrowth cycle of 30 days. Initially
(t = 0), the species reaches 1ts minimum of 500 g and 15 days later (t = 15}, it reaches its
maximum of 2000 g. Find a formula that describes how this species changes over time.

oo 4 = AT _ 20 = 8 =
I PMiOd-—3O’;‘—6——30-—?3*-IEs;

2000 1

CArlue = 500 +R000_ _ fa5D
net4 2

#50

é
T
g

S00

(8] 5 3;)
Lt P = pmaso o speces ad Lms 4 an olago

PlL) = —meﬂg_ + /350

6. (a) [2] Determine the exact value of arcsin(—-0.5).

ucsn(-0.5) =@ &= M@=—é, 407 Qé[a)e

i S T A
il = & il |
3 5—{/14(0 2 ~ 5-{#3/ _g_') N
' %
T e
o

Soancsn(-05) =~
(b) {2] Find the range of f(z) = 7 + 4 arctan(7 — ).

“%LM}QM’(L —
=-I< acctan(F -4) <E.E
= -2 < Yacclbem (7-%) £ T
= T L T+ Hacwtan(7F-x) < 31T
’. The aamge 4o (=TT, 3T7),
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7. Evaluate each limit, if it exists.

@@ im T = fum L= (=a)

ez tl oy K
N 40 g
-.',LUW? (l)
¢ & R
=
NeVe‘HNisz'

(0) 2] Jim NN,
= /LWVI ng_e_ + VL

N. =00 Ni.
L

1) o L
S,
I

=VL

(c) [2] lim (In(2z +3) — In(0.1z — 5))
g S o O0.in -5
= /LWW 2t -3-
g Y
-:)gn _ A+ ég

0.1 - 57
= InQ0

THE END



