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You have three (3) hours to write this exam.

You may use your pen, pencil, eraser, ruler, protractor, and calculator. Use
the last page of this examination for rough work. This page may be
detached; however it must be included with your examination when you
turn it in. You may not use your own scrap paper.

Your method of solution must be clearly shown and valid to obtain full
marks for any problem.

GOOD LUCK!
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1. Which of the following are vectors or scalars? Write “V” for vector, “S” for scalar,

and “neither” if the quantity isn’t a vector or a scalar. (3 points)
a) —3at25° | Y

b) 15° west of nbrth N Yhar

c) 2.5kg ‘ )

2. State the magnitude and direction of the following vector. Round your answers to one

decimal place. Show your work. ‘ | (3 points)
F,=-53N,F,=-125N |
Fr -
. N ?
Y PR
;é(S"S'} <+ (V‘éb}l } /L;\f\ 6,‘} % : ’iasx
< 135972 N 3
. 1358 N 6- 20", 357.0°
’ , g
BN wong Quad cant

Do 13560 Moi

3. -Calculate the magnitude of the vector A = 5i — 4j — 2K using the dot product. Start
with the definition of dot product, and give an exact answer. (2 points)

A ?} = A A A by Az by
A?\ 'Y . C"“i:)'g ’-1- (“&31
= 95 | |

i

A\l

of Colerminal
(- 113.06°)

4
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4. Calculate the cross product AxXB for the following vectors. Show your work.(2 points)

CA=-2i+3k,B=j+k -

6. Evaluate the following limit. Show your work.

A A
= -2k — (3L =ap
*E : s < J>
-3 g ., " A
G/ - ,5/()\ +9\J -t
gl
e
— ~
[AT ~3T tap-dk
5. State the values of x for which the function below is continuous. (2 points)
— i X :{O and. w £
f(x) 252 x CX’SB

(-0, 6) u(o,syu(s )

(2 points)
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7. Find the derivative Zx for the following expressions. Tidy up your final answer, but

you’ll find that these won’t simplify much. Show your work.

(16 points)
" ) a - 5A M
a) y=Inv4cosx-3 = %M (‘1'@55( ’3} ng: “ (oS%—3
dy 1 ( L 4 (-5 %)
M 2\ “Gsx-3
- - Q5w
G Cos x -3
) v L
b) y=e** sin(2x2—1) spo  hele

| e )
A Y N G
e

I 2\ /»3"’“ e (2% )
= VXQ_ CoS Lolx /)-— o .. -

e AT

: - &y s danx ~ e 0 GPD
c) y=secx—1n2(x2—1) X‘ZL: S,
A . sex dax - 3 ]n’@z’l(——-j Y Ay
e g ”‘4/}
_ Secxdenx - 4x ta Gon)
— C)c&'l>
o
dy Py T
d) 3In(xy)+siny =’ Ko 3xt ty {.eg,jj
3 4 , Ay -
= &ij> + @5j a,:{y - X ;
xj Gx+xj(e.>j dy = x:,%/
dy . &
3 /xg(j . 3) + @sy 3& .ol B )
e ! dy  AxMy -3
g 4 By }
g e X

oo dy a,@é{){ | , ‘;ngx:f Gy |
"j(i;@}_‘z\«i ¢ By R e 7 J |
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8. Calculate the following derivative with respect to x. To receive full marks, write as a
single fraction and simplify fully, showing your work. (4 points)

-3/’3 3
oy . (5D 8x T o7
O | ; '(;55){‘})J

(5‘«)( P 3’3 !

) S @X) M——;jj« a o —~§CK;+J
Cs Y

!

H

9. Using the definition of derivative, find the derivative of the function below with
respect to x. Show your work.

(6 points)
2 y=x+2
. (e R -y lx
é«j -~ a:/VI i’ B i’ )
Ax h-74 8
\ A .

. lt’l"\ X’f;'\'{l w2

h-206 iy

R &}

[0 L v 2
- h:a n (x,{,h_fa.[\x*;“) _ 7(‘?9\ ()‘»‘5 k )
- im0/ x+R “A_MCK"‘“’T*&)\

W20 . U (xthsa)x=2ay _J
= lm A x+1-x—h—ﬂ _ hm ,L(bf Q

o N (chh-—fi)(x—?’;' n7 O % Gt Ve +3

[ [ —‘
. - n-> & CK.(—{;XW" a}(,ﬁﬁf;%
b) For what values of x is the function f{x) in part (a) differentiable? ,
dy - .
AN

(x+3)*

X £ -k | "

|
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10. Consider the curve given by the function f(x)=tan"'(x). For what values of x

(if any) does the curve have a slope of ¥%? (4 points)

Llxdy. L Y
[+ %> L
S
)% " i

2 = | —+ Xl

L= x?

i;T

11. Consider the function f(x)=e*+x. Use Newton’s mcthod to calculate the root of
the function to three decimal places. (Hint: calculate f{x) for x = -1, 0, and 1 to

determine a reasonable starting point.) . (4 points)
G
£(a)= 240 - s
1
L) = o'+ 3TN %0

g | N |
(- £ -1r =363 hetraeon and. O

/o ¥
Lledy = 2]

: LG
X ‘CC¥X \,@((j'wj * ‘Q;ij
0.5 0. 106 T3 |, (0G5S D _ g, $o63h
o 0. 001205 1,966 - 0.567143 gﬁQ”%
TOse6! 2 -7 | 50714 _0.$07143
_o.senuz | «sSe @ ' |

%‘
%
51
J
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12. The function y = iz —x is shown in the curve below. (12 points)
X ,
N 1@' 1
NGPLE lﬁa
23 \
08 6 4 207 % 4.5 & 1
21 N ,
KN
™~
5 \\\\.
Rk \'\\
-10- ™~
a) Find the y-intercept and zeros of this function, if any.
j Al . A x =0 77 hox y-intercept: __ "\INne
= undhagl  zeros: X = %/“1’
x -k 5@4’7:& O: 4 _x - xS =4
ES ]
: / x = YYq m 1587
x- 4 '
. x
b) Find the asymptotes of this function, if any.
\I‘Q/‘H‘C.ﬁx\ ‘ X\:' ) i
dbf?'qve,= as x =7 oo %‘3- = O —GFS”}” Herm de,scyﬁgﬁﬂ/
; S50
0
-X 2 Qsﬁyﬁ’;&%ﬁ«é@_ at - X
¢) Find the critical points of this function, if any. If there are critical points, use
one of the derivative tests to verify whether these points are relative maxima
or minima, and show your work.
) LRI - By
y = L( K "X & ‘ju
: 3 P y o® 24 x
g - abx YO .29 L 4 wha
Cr ; ot W - 2 x?* Tv —~
O - "i - ‘ rg o X=7d
X% ;‘; j—,‘ 4 - (_—v}} : 3
! N _ Q, 7 ! . ! QQ‘D’\CQV‘Q* UP
s/ Gy P
‘ A mum /
s o cribieal poay >
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d) Find the inflection points of this function, if any.

j ”/%‘; &  naver  eguals zvo
- ' oo inflachen [Jo?fzf?

13. A cone-shaped tank has a helght that is equal to its radius. If the tank is being filled
with water at a rate of 3 m’ per minute, calculate how(fast the water level 13y ising
when the tank contains 120 m® of water. (The volume of a cone equals one-t}urm
the volume of the cylinder with the same height and radius.) (6 points) Q{{_

ndle: T shalld have sard i was an Cinverfed Cene. - Soffff"i

’ 3 - ; 1, ,1,3
. Y AV-2 JV
\,\ | Veong - B h ' e e
' et e b b 1 a2
1 W wmn Q;The‘ o §u§ss oy > ve KT %
Ve = Yzmh’ 130 = BT 5
= |
C}\\/ . 4 | £4
— w{(3h h ]
h= de- 3 ¢ ) E h= ¢§57 m
dv . T hdh f
Al e /
dh 1y L (3), 0.04 m

a7 T A T T (w§s7)
14. Use differentials or a linear approximation to estimate the value of +16.04. Show all

of your stens. (4 nn1nfe\

Vel Svwps LS

b= BT where  x= 6 ez 0.0%

4 = o ‘
% 'Q\'Z & so e 0q = \FF f({y
= UL“ A .
&y \ = 4 6.00%
o (. G4 ' ) ' S
= é Ny ) “. 009
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15.I am standing 40 m from a straight road watching a cyclist on the road through my
binoculars. At the instant the cyclist is 50 m away from me, my binoculars are

rotating at 0.3 radians per second. How fast is the cyclist moving? (5 points)
& . -
don © = X

“4

G0 m sec*& 48§ Ax
dE 40 At

Uk .8 - 40 sec™6 do

e 4:sOm | - dE de
¥ = BDM . LtO &Q
0s &= 20 Gs™8  df
$O
Ue: SO (g3) = 5754
( Yy ®
\_ 750

16. The strength S of a beam with a rectangular cross section is given by S = kwh® , where
w is the width of the beam, /4 is the height of the beam, and £ is a constant. Find the
dimensions of the strongest beam that can be cut from a cylindrical log which is
16.0 cm in diameter. : : (8 points)

P

T
Asea fd nly GnsiaR,

h-:. ;a&{éw@&s& = 13,! Catn

@\/' 16.0 cm "’ 3 B (A)C}\ __i {,‘1
III ";
/ ;,\)7&349"%’“)
& = '
w
\/‘?
S kW ]
< = bw (O'ISCP L&);ﬁ = Q-&Ckbd— kf’*)
chack Hhat 5 achually Cose ( ;
2 z . &3 | 2sGk -Skw
ot | A e A
' A o S, g. vt and
Lor 4w, alwags ZLwts 256k S
p < YAz "\.‘2/553'11"’” tS
. 256 3.0 cam,
S Con cave dond B i 1 |
2 ; w‘a\ - M |
AV T S
e ‘ S— W= * 92.237¢ - 7 dcm
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17. Find, if possible; A+B, AB, and BA. If the result is undefined, say so.

|3 e
a) 4=[8 0 -2],B=[-1]

A+ - ok Paf,g:i@(,

Al =

AL (){3 ssilols

ot B o ok pégsi‘% (o

v (] < [n]

Ba= [ 3 -
4§

Page 10

(6 points)

A [to-a]. [-8 ¢ +a]

18. Calculate the determinant of the following matrices. Then find the inverse matrix, if

it exists. You don’t need to show any work for this one.

20 -2 Aok A= — 200
2 { } . A dok- A 30
-5 -1 |
A,( —i _J '{ ;Z
" 36 (S Q0
1 -2 0 CLQA &= O
b) |2 4 8|=54 :
3 -6 6 & gots ok xSt

(4 points)
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19. Solve the following systems of equations using the specified method. Show your

work! (6 points)
2x+3y=6 ‘
¥ry using Cramer’s rule CS’ 47‘) '
3x-5y=-11
D‘ - *3 3 = ; O
K= v 3
3 -5 =
- 0
Dx = <ﬂ 3 = 3 ﬁ
v = 29 .9
) - J @
D b3 -2 (f’ f L‘
J |
R
4x-12y+7z=4
b) —2x +7y —4z=0 by using an inverse matrix (9/ ~§/~8)
x -3y +2z=-1

A% - e A=[y RT3 =[x

- /7 -4 g
) 5 2
X-~0'8 Jhaee A7 2 [& 3 -]
}o | ;)/
-1 G 9 U
7
-3

-8




