Practice First Midterm Exam

Conics

For #1-8, match the numbered quadratic equations in two variables with
their lettered sets of solutions.

1) #?=-1 G
2) 22=0 A A) 1 B)
3)22=1 D
4)zy=1(
5)y=2 [3 v
6.) 2 +9*=-1(5 C.) D) 4 4
)zt +y? =00
8)z?—y?=0F
v v
E) F)
e
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Linear algebra

For #9-15, give the vector, written as a ROW vector.
9) A28 = (3-2,-5+4) = (1,-1)

—

10.) (é (1)) <—81) = ("8|> - (—|,8> <é?> is the '\c\en-l"dy matriy,

I+ Aoesn'f ckanje vectols,

11.) (Bl (1)> (i) = (-$> :(_3/._,,) (o‘ OA scales +he x-coordinate

b)/ -1,
12.) ((1) _(_)1> (:g) - ("25> - <_5/ 2> (i:b— ,..Sca\es the z,—cooro\ivm

—————

2 (09 @) ()= (2) switdes the - and

Lo 1&— coordinates.

e

. / 3 (.:\ scales 4he x-coordinate

14.) (g g) (%1>=(;E2§>=<;2>=(_3/|2> b /\7 3 and scales the

%—COO'('&‘W\M'Q l07 2,
@) (3). [ ©EN [évs) w):
15.) <@— (G‘Q(S)‘*(é)(-z) = “9-12 “\-21 (H',"Z'>
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16.) Find the product ( @@ -2)€ 5)+(L‘L) (-2) 20) + H(3)
WESY+BIE) )+ (B)E)
:(l -2.+12
5-¢ 149

2 10
-/l 10
17.) Give the determinant of <2>(8>

2)(3) - (8)(7)=6-56 =-5

]

-9 =20
deterwminant s (3)(—20)— (8}(-—‘]) =-€0+72 =2
T\'\uS,

-\ ~-20 =
-9 -20 219 3 e 3 |7
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18.) Give the inverse of ( 58 )

Lines

19.) Give an equation for a line in the plane that has slope —6 and passes
through the point (0, 0).
Y=-€x

20.) Give an equation for a line in the plane that has slope 3 and passes

through the point (4, 8).
(3 8) = 3(x -4)
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21.) Give the slope of the line that passes through the points (2, —4) and
(—3v 2)'

2 -(%) _ 2+ ¢

- e

Sl 2 -3 S

22.) Give an equation for the line that passes through the points (2, —4)
and (—3,2). There ave two different goocl answers here, You'd

:)usf want 1o SNQ one 6f these TwWE answers.
0, Usins +he Fo§n+ (2,—11‘-) ’ (3 - (.q-)) = - % <1 _2\>
which is ('a +4) = -5/5 (x —2)
@) US'ms the Po’wﬂ‘ (—3,23 3 (a, _2_> B 6/5 (1_ (_3)>
which is (3,—2) = - %(14- 3)
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Equations in One Variable

23.) Give the implied domain of the equation 4812 + 3z + /7 = € + 7.

We con onl)/ take the square foot of a number
£ S not ne3a+3ve. Tl\us, the imF\‘\eA dowain

is [Oloo) .



For #24-26, find the solutions of the given equations, and explain your

answers. #24-26 are worth 2 points each.

24.) (e°)* +2e® -3 =0

@ The imrliea domain is R

because any nuwmber can be
az expongnt of .

e P"“J n

@ If e®=-3, then

there are no solutions

® This is a 2uaclrah'c equation in ex,
an eguation of the &vm a(e")z+ b(e")+c=0.
Heve, a=1, b=2,av\A c=-3. The discrimivant
is b'-Hac= 4 +12=16. Since I§ is positiv,
there afe —+wo solutions for €*. Lither

oz 2-N€ _ -2-% ¢ o
2 2 2

e = '51E=—2+%:_z£=1.

2

N

because e* can on\)/

be Posi‘l‘ive.
T e*=1, then
= 103e(l)=0.

Therefore, [ £=0
's the only solution 4
(e*)*+2(e*)-3=0

@ 2
(e*) +2(e*)-3=0

25.) zlog,(3z — 2) = = where z > 2

Since x>2{3 , Wwe know X#0.
Thus, we can divide )o/ X -
'°3e (3x-2)=%=1
=
31—2 = e’:e
=)
31—"'6"'2 e.‘.z
— x_: —
26.) vV3z+2= -1

/ ex:- 3 —3 no scluﬁon
x
TS e*1 — x=0

. e+2 2
NO‘hC& "H'\Otf 3 b 3 )
x= &*2
l 3
s o solution 4o +his

eiuaﬁon. T+s +he onl/

solution.

since €>Q, so

A squase Yoot canwot be nejo:tNe.

TheceSore, there s

no solution|.

On the actual exam You wouldnf
have +o weite quite g0 much for
#ou and #25’ but you would neec{

some exp\ana-i"non. The answecs ave boxed in re&.
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Equations in two variables and their solutions

27.) Suppose p(z,y) = 2zy — 5y* — = + 11. Find p o A _3)(z,y). (You

don’t have to simplify your answer

)

P °A(,_,_3) (1.3) =p (x+2, y-3>
= 2+ 2)y-3)-5(3-3) - (x+2)+ ]

#28-30 are worth 2 points each.

The “Folium of Descartes” is the set of solutions, S, of the polynomial

equation z3 + y* = zy.

S

28.) Give an equation for Az _1)(S), the Folium of Descartes shifted right
3 and down 1. (You don’t have to simplify your answer.)

N A(s,-a)(s)

B+ 1<‘F:x}f

A(s -1)

A = As, ),

A D xL-3

31-—4'5,“

\< S > AL

(x-3)+ (3.&.)3:(1-3\(%“)



1

29.) Let D = ((5) 2) Give an equation for D(S), the Folium of Descartes

scaled by % in the z-coordinate and 4 in the y-coordinate. (You don’t have

to simplify your answer.)
(5 9

ON U6
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30.) Give an equation whose set of solutions is the union of the parabola
y = z? and the line z = y. (You don’t have to simplify your answer.)

13:)(2 Is ezu‘walen‘l' +o '3,’12‘—'-0

7—=‘ar 1S ezui\mlewl' +o x—y-:o

T\ﬂeregore, (‘\&'1_2)<x—g\)=0 1$ an CZMG‘HOH
Tor +he union of +the Parabo\a and +he line,

Note: (x2-33(1-50=0, (4232120, and (-)(4-2)=0
are also 5003\ answexs Sfof #30. Yould :)usi- wnite one oQ—

‘i‘\xese on oan o,(,'('ua\ exam
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First Name:

M 0O o >

10.)

11.)

12.)

13.)

(1,-1)

(-1,8)

(-3,4)

(-5,2)

(4.3)

Last Name:

14.) (—-3, 12)

15.) /M‘,—-Zl)
(z lo>

16.) :ll [0

17y =50

-5 _2
< % €>
a3 ]
18.) 7. %

19.) ’ap=—'éz
20) (4~ 8)=3(x-4)
€
- %

21.)

(y+4) =- %5 (x-2) ,

22) (y-2)= ~%% (x+3)

or

23.) [O , 00)

There are two o\iw“en‘f'
SOOC\ answers ¥OV #22

Both are wmﬂ'ev\ above .

OV\ ')"ne ac*t'ua exam,
jusf wYite one o

o
[ them



