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The University of Calgary
Department of Mathematics and Statistics
MATH 249
Worksheet #5

. How much money one has to invest today at the interest of 3% compounded quaterly

to get $10,000 in 10 years?

Find the domain and derivative of f(z) = (3z)™ + 73 + (7z)3®.

. Find ¢/ if y = 2’”4+m—24 -+ (%)x,for x> 0.

How long does it take to double your investment if the interest of 7 % is compounded
(a) (a) yearly? (b) monthly?

In the first few weeks after birth,a baby gains weight at a rate proportional
to its weight.A baby weighing 4kg at birth weighs 4.4kg after 2 weeks.
How much did it weigh 4 days after birth ?

. For f(z) =3"In2 find f'(3).

Find ¢/ if y = 2% +In—— for 0 < z < 1.

1—x?

. After 3 days a sample of radon-222 decayed to 58% of its original amount.What is

half-life of radon-2227

Evaluate (a) IEIEOO me_ 1 (0) EEI,HOO Qxx_ 1 (c) lzlg(l) 2$£E_ 1
Evaluate

22 2 (Inz)? (Inz)*
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SOLUTION

Forl)

the formula to use is At) = Ay (1 + ﬁ)m where t = 10,n =4,p =3
A =10,000 Ay =7 is the initial amount to invest SO

10000 = AO(i g(—) %)40 = Ao(i—gi)‘m multiply by reciprocal to isolate Ay

Ag = 10000(5)"" = $7416.48

For 2) x>0

f(il?) — (333)7r + 7T3w + (7.‘_3;)336 = 37" + (7.‘.3)33 + eSwlnﬂ':c
power + exp.f + chain rule for e* so
/

(@) =37 (@) + ()] + e [3zIn(rz)] (Pr.R.)

e 1
=3+ (73  In73 + 3™ 3Ingr + 32 — 7| =

T

=321+ 3(73)  In7 + 3™ [3In 7z + 3]
ALSO change all terms into e* and then Chain rule
f(il?) — (333)7r + 7T3w + (7.‘_3;)336 — e7rln3:1: + e3:c1n7r + e3:1:ln7rac

S0
f'(z) = ™% (rIn3x) + 227 3zInw) + 3™ (3zIn 1) =

3 1
— e7rln3a: <7T—> + e3xln7r (31n7r) + €3xln7rz {3IH7T£U +3r-— 7| =
3z T

3

=—B82)" + 3lnnm) 7 + 3ln7x + 3] (7x)>*

For 3)

y = (€x4ln2)l + (2x—4)/ + (emln%)/ — eo'in2 ({IZ4 In 2)/ — 85 4 g—xlnz . (—xlnx)' _

— 42°In2-¢* "2 Qg5 ¥ Ine (1 ‘Inz+2z- %) — 42%1In2 e "2 8B —e 0 (Ing 4 1)

Or by log.dift. BUT only for the last term u = (%)w = etlng 5o
1

8

mu=zlnl=zlhs'=-zhz
and +-u = — (1-1nx+x~%) =—(lnz+1)sou =— (l)m(lnqul).

T

for the first term we can use (2*)' =2%-1In2 -« so (2””4)/ =27 .In2 443

and the second term is just a power so (2z~%) = —8z~5.Together
y =423In2- 27" — 8x5 — (%)w (Inz+1)  asabove.

For 4a)

we have to solve for ¢ 240 = Ay (1 + 1—(7)0)t cancel A

thus 2 = (1.07)" take In of both sides:

In2=tIn1.07, so t = 22 = 10.24

We need 10 years and almost 3 months.
12
For 4b) we have to solve for ¢ 240 = Ao (1 + T700)

1207 12
as above thus 2 = (W) and

1207 -
ln2 =12t h’l Too,and t= m = 9.929.

So this time we need less than 10 years.




For 5)
for the weight after t weeks W (t) = 4ekt given :W(2) = 4.4 = 4e%*

solve for k : I = ¢?*, apply In to both sides: In1.1 = 2k, so k = 2}

Now after 4 days means 3 of a week ,s0 W = 4kt = 4e7n11 = 411 kg.

OR  W(t) = 4ef*where we measure time ¢ in days then 2 weeks is 14 days
W (14) = 4.4 = 4e"* then k = 211

and for t =4 W = 4eM = 4™ = (as above)= 4.11 kg

For 6)

first simplify f(z) = 3% (In3 — Inx), then use Product Rule

f'(r) =(3*) (In3 —Inz) +3*(In3 —Inz) =3"In3(In3 — Inx) + 3° (_71)
since In3)' =0  then x =3

and f/(3) =3*In3(In3 — In3) + 33 (%1) = —9.

For 7)
' 1
y=12" +Int =" —In(1 — ) y = e (22 lng) — T (1—a)
-
=e’T (2 lng +z) + %
OR you can use log.diff. but only for the first part
u =z Inu=2%Inz v =2zlnz + 2%- u =2 (2zlnz + z)

. u z
and y =u + T—o

For 8)

the correct formula A(t) = Age* where k < 0,t in days, Ag = 100%
first info ift=3 58 = 100e%* solve for k In 58 3k

1n0.58 100
k=20 1815757

so  A(t) = 100e* for k calculated above ;now half-life 7" means we got 50%
In 0.
50 = 1006 where k= 020 D0 _

3 100
3In0.5
solve for T’ In0.5 = kT 7=2" = 3.8174 days
In 0.58
For 9)
for a) 1ir+n 5 1 the type is ” +°°” so we can use L’Hop.rule
. (x)l . 1 1
lim ————— = lim ="="=0
z—too (22 — 1) z—+002%]n2 o0
for b) lim ] since 7 277 =0 No L’H.R.
I ad o0 _ 4
im = = =
T——00 9T _— 1 -1 o0
for c) lin% 5 the type is’ ” so L’Hop.Rule again
x ) 1 1
lim =lim —— = —
z—02¢ —1 2-027In2 In2
For 10)

7”7 00N

for a) the type is so use L’Hop.Rule

3



1'2

iy =5 = Jim = (again) = Jim o= =727 =0
for b) the type is "5%” since 7 e7*” = (
2
soNo H.R. but lim -~ = lim %% = +oo
T——00 e9T T——00
Or 7 &7 = +o00.
1 2 2 (111 513) — 21
for c) lim (In-2) —”E”(L’H R)=lim T _ i 207
T—00 T 00 T—00 1 z—o0
2 2
again =lim £="—"=0
! , X
(Inx) 1 9
for d 1 — 72 fim (Ing)?- = = (- -
or d) lim = lim, (Inz) - (—00)” (+00) = 400
(No L’H.R.)



