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Instructions:

1. Do not open this exam until instructed to do so.
2. No calculators, notes or books are allowed.

3. When presenting a final answer for your solution, calculator-ready expressions

will be given full credit.

4. Show all your work. No credit will be given for an answer without the correct

accompanying work.

5. Answer the questions in the space provided. Continue on the back of the pre-

vious page if necessary.

Question | Mark | Maximum
1 8
2 8
3 9
4 11
5 5
6 5
Total 46




1. The annual yield per walnut tree is fairly constant at 60 pounds per tree when
the number of trees per acre is 20 or fewer. For each additional tree over 20,

the annual yield per tree for all trees on the acre decreases by 2 pounds due to
overcrowding.

(3 pts] (a) If = is the number of trees planted in the acre, find an equation for the

function f(x) that gives the total yield for the acre when z > 20.

£xy= X[ 66~ & (x-20) ]

b ox - 2x7'+ Yo x

= - ,lxz +100X%

[4 pts] (b) How many walnut trees should be planted per acre to maximize the annual
yield for the acre?

- Ax"+wox = -,2(7(7'*50"‘)
= -2_(%7'—50?(‘*2»52“2»520
- g (-5 aas)®
= -2 (x-25) ¢ 1290
Max ‘éie,lé when  x =25

(Vertex at (25, (250) ) .

[1 pts] (c) What is the maximum number of pounds of walnuts per acre?

Max # of pounds 1S F625> = 1350 .



2. Let f(z) = —z° + 62* + 162°.

[1 pts] (a) Determine the end behaviour of the graph of f(z).

Rises on Yhe \e,{:'}
Falls on *he ﬁ%wc.

(b) Find the z-intercepts and determine if the graph crosses the z-axis or
[5 pts] touches and turns around.

Solwe: ,'x5+@xq+lbx3=0

=X x- X =16) =0
- (x-8)(xt2)=0

’_CnJ-e,r(,eP’}s ot: %x=0, g ,"T....X SO
AN voots hoave 0dd ’mupﬁP v TY

-‘-‘-O' 7<'_"81 7‘-3',&.
+le 2rQP\A CrosSeS at X

(2 pts] (c) Determine if the graph has any symmetries. Explain.

£(-x)

b

—L—x)s*cé(*@q f16 (-x)
= x5 soxt - X

fC-x0¢ £00 E

£-x) # - FO0)

No sgmme}ries.
(£(x) i3 neithor even mor oéd)



4. Let f(z) =223 —42%> +6

(3 pts] (a) Find f(7) using the remainder theorem.

7] L -4 © ¢
Y20 410
A 10 0 49

£ =490 .

[5 pts] (b) Solve the inequality f(z) < 2z° — 22° + 2.

M Yx‘y( & /3/,2_)(2'+,Z,

-2Axt+y 2
"Z(xl-,z,)so s Solwe: =2 (x-V2') (xHn2h)=0

-2 _ Ny o V7! '
Test: _ 2 e 2 v
e

Value !

iy gy LD o 2 (2=) (21 <o
3 pts] (c) Is there a solutlon to f(z) = 0 in the interval (=2, 0)? Yes, no, explain.
£ 2 26D 4246 = 161646 <O
flo)= 06-0+6 >0
B

5’ in'l‘e,rme,éiq:\‘e, \)a\u, ‘\"L\m Hes

/f/Lwre_ s o Sol.



(5 pts] 5. Solve the equation In(2z — 2) + Inz = In(2z + 30).

ln (2%-2) % = ln (2%x+30)

(2x-2) x = A% 130
AnT- g % - 2%-30=0
A(xE -2 %150
2 (x-9) (x+3) =0

Possi ble sol. x=9, %x="3
a) x=-3 15 not a sol. since In (-3) rs not

d;g‘;\cd.&w)_z >o ' H70 ) 2(8) 13070

b)
So x=5H is the onlj 50\«4.1(—;on.

[5 pts] 6. Find a model for the decay of a radioactive substance that has a half-life of 1.3
billion years. Give a “calculator ready” expression for the value of any constants

involved.

Cze,vxe,m.,\ mer,\ (,’of‘ e,xP. d@,co./a:

£ (&)= L\OQ_KE t = time

Cin billion gcar's,
for +his case) .

-1.3K

’»z = p7h?
In ()= - 13K
}(1,15’\(,1/2'.}



