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SCARSDALE HIGH SCHOOL

Mathematics Department
Math 424 Final Exam Name: k’ E')’
lune 14, 2012 | Teacher:

12:45 - 2:45 P.M.

SCIENTIFIC CALCULATORS ARE PERMITTED

Instructions: Read the directions at the beginning of each part. Show all work for pessible
partial credit in parts IL, I and IV.

PARTI

Directions: Answer 12 out of 15 questions. Omit 3 questions. Write the letter of the best

choice in the space provided. Partial credit is not allowed. (3 points each)

1. Which of the following operational systems is a group ?
(a)(Z,:) (€)(Z5:+)
(b) () (4)(¢"+)

2. A student wants to prove the following statement indirectly. "If the diagonals of a parallelogram
are not congruent, then the parallelogram is not a rectangle” Which of the following statements
should be assumed ?

(@) The diagonals are congruent.

(b) The quadrilateral is not a parallelogran.
(¢) The paralielogram is not a rectangle.

(d) The parallelogram is a rectangle.

3. Which of the following is logically equivalent to [ pv ~ r] A[r v 5]?
(@)~p—or ()~r—>s
(B)~p—s (d)~r—>~s

4. Which of the following is the solution set to x> < x?
(a)x <1 (c)0<x<1
(B)x<0Ax<l ()x<Ovx>1
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~——— 5. The locus of points equidistant from the circles whose equations are » & ¢

x*+y" =4 and x* + y* = 64 is which of the following ? =2 xtyizg
(a) X +y* =39 (c) ¥’ +3* =30 ' r=¢  XTryrzéy
(6) x>+ =36 (d) #+)y" =25 =4

b

6. Which of the following is equivalent to —% mZz,?

(a)2 (c)4
(8)6 (d)12

C 7. In the accompanying diagram, a ABC is an equilateral triangle J, K, and L are midpoints as
shown. If the perimeter of the aJKZ is 12 cm, which of the following could be the length

of the altitude LM ? C

(a)x/g (¢) 243

(6)2 (d)4 M \K
A L B

“ Cl; 8. The accompanying diagram is not drawn to scale, which of the following segments is the longest ?

(a) 4K (c) PK A
() RK (d) AR 5060
s YR
P 62
sg167

——O:—- 9. Which of the following is the solution set to the equation %xm 2’ =77 K

(a){27,-15} (c){15,-27}

(6){-19,19} (d){~8,20}
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="' 10. Which of the following is the logically equivalent to the statement "If all students pass their

finals, then there will be no summer school and the camps will be full™?

(a)1f all students don't pass their finals, then there will be summer school or the camps are not full.
(5)If the camp aren't full and there is summer school, then some students did not pass their finals.
(¢)If the camp aren't full or there is summer school, then some students did not pass their finals.

(d)If some students don't pass their finals, then there will be summer school and the camps are not full.

11. In the accompanying figure, lines j, k and / are parallel and AB = AC, if m/ABC = x and
mLACD =y, then mZADE is equal to which of the following?

(a)2x+y (¢)3x

(b)2y+x (d)180-2x

b

3

12. Which of the following is the inverse of [2 ] under the operation a« b "a followed by b"?

3
@53 RGN
(b)(; ’ gJ () Does not cxist.
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13. A line passes through the points (~1,5) and (7,]k

). Which of the following must be true

if the slope of the line is positive? Tils
(a)k>0 (e)k>5 ..—;-;-l-;-o “4' o
(B)k <~5vEk>5 (d)k>-5Ak<5
‘El:.ls.- o ke<sViers™
4
| ki -5 >0

14, In the figure below R is the midpoint of secant TQ, TS is tangent to the circie at S. The ratio
of the tangent to the external segment of the secant is which of the following?

(a)1:42 (c)¥2:1
(5)1 .3 (d )\/3T :1
2 % ( *) = Y Z
2xt=yL
X% X<
15. The intersection of the perpendicular bisectors of the sides of a triangle is called ....7
(@) Circumcenter (¢)Incenter
() Orthocenter (d)centroid
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PART 11

Directions: Answer 8 out of 12 questions. Omit 4 questions. Show all work in the space
provided for possible partial credit. Unless otherwise specified, answers should be given in

simplest radical form. (4 points each)
Write the question number to be omitted in the space below.

2x% +4x x+3y+2

1. Simplify the expression assume no denominator — > 5
X +4x+4-9y° 3x°+6x

or variable can equal zero:

' i\
ZXM X +3v +2

., _ 2 (A3t . 2 Hl

: X +3y 2 = =

-9y 3y X5 3 (xve-3y)(xr2 439 3(’(“-”)
i\ ¥

2. Find the equation for the locus of points equidistant from (3,2) and (-9,-2).

Leave your answer in point-slope form.

“3oy (+1)
M= 2 i [
e i dpos ( 3 0)
. €D
g -1 ‘1.“9:'3[Y+3)
= oF. (+!
T @ |
Y = =3 CX*..?)
2a+4
3. Simplify the expression: 3 _1“2 =
)
20‘*"'1 al G Q—\)
o T - o(2et) 20 (6s5) 20 Q"J
— ¥ T e A e S e —— - et J
P12 el S -q2 3 (o) |} 3 (oY)
O
(o
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4. Find the standard form equation for the locus of points equidistant from (5,~2) and the line

=4, :
’ PF = pp I
A pbo) s ¥
- X\ . e Y -5
L }J 78 [ x-ricqenr =V ot rlg )

. (x-sH* -{-——CI?L) C_«f.. ,1,)2.

. > X Yo
K10 %t 187 Y by v = g2 K lo
2] ,—(;_L) | AKE-oX $y o =~V b
| %‘ WA bR=ARL e s -2
YR

. --J- (xz—wm-u) b oe- =
5. Find the area of the isosceles trapezoid TRAP (not shown), if AP =10, m£A4 =120, and & l
PT =16. (leave your answer in simplest radical form)

(w
A= 22 (6 +16) [(H)
A= .5:(\(5 (‘i"‘)
b ,4? A= g_g (z6¢10) = 19u4v3
T ccfi 3 ; ~
6. Intge accompanymg dlagram chord ST bisects chord EF at R. Ifl . EF =24,

find SR, given SR: RT = 4:1.

(Hx)x = 12012 ()
Hx*= 14y
Xt =36
K= & (3D

se=24 (W
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7. Prove or disprove the following: Multiplication distributes over *, where a*b = a” —b,
Va,b € R?(Substitution of numbers for variables will not be accepted.)

C(&é&b) ; (Ca. ‘;\@cb) e

?
CCOJ‘"’E) = (C&-«)Z.-C,L)
are-be S 0*ar—ct ¥

| .Z maw J, Jm ok d,'(sjhlw& oW x\

8.In aAFGH, J and K are the midpoints of FG and FH respectively. If FG =20, FH =12,
GH =3x+35, and JK = x +7, find the perimeter of JKHG.

xr72d Burs) v

2y -}—-lq:._?)(""r

-x=-9
¥=9 ¥\

T =16 PEM'“‘*’“"W‘()F JK H6-= é""’,*‘

GH=32

9. Find the length of the median CM in s 4BC, where 4(-5,-5), B{77, |.), and C(-2,2).

i\/liépvnvi-ap Z_E:m(l - 2_) x|

—

CM= J(2-n2+ (2v2)?

cn= 9+ g :-15‘[ >\

XL
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10. Construct using a cc’_{_
2aPOR below. )

P

1pass-and straightedge only, the altitnde from vertex O to PR in
‘x%b
3

Q

11a. Find the number of permutations that can be formed
from the letters in the word "CONTESTANT"

{o! -

— = |302, 400

213

115. A book collection contains 6 different music books, 4 different art books, and 3
different literature books. A sample is selected from the collection, how many 5-book
samples are there that have 3 music books and 2 literature books?

§C3 “3Ca = 20 3=[é0]
(+1) (+1)

12. In the figure below, find the area of the shaded region bounded by the chord 4B and E,
if AB =10 and area of the circle is 507. Leave your answer in terms of .

A =500
Tz S0
?=50

r=8VZ 6y G
Aszté?é’i}.-lf\( o 12_5;3——2.5’
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PART III

Directions: Answer twe (2) questions from this part. Omit 1 problem. Show all work.

Write the question number to be omitted in the space below.

1. Given: Fo~j
~(~rnk)
~(=p~H)

Prove: ~jvi

Statement

(8 pts. each)

Reason

l. N(vp - ~k)

3. ~(vk)
4. ~6r A K)
5. rvvk
6

7 =~
¥~y
9~jv &

{. Given
2. Dok of ragotiun of & cond/ ek (1)

3. Db ol e conjunchon (2)

Yo (riven~

5, DeMorgeen's had (=)

(. hom 0F By yumthve Frfermce (3,57)

7. G~
¢ fow of defsthmut (€, 7)

. |ow of Digunefene Addctn (__S’) Pg‘}

o W

A
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2. Given: KE = 7197, LLTK = /MTJ,
T is the midpoint of KJ

Prove: KM = JL _
Statement Reason
KE =T ¢ ). G v
I, ke =TE
. —~ “ﬁﬂ.a‘(
2. ng‘k‘.T-_—‘Z AEST 2. Th 2 sidas ~_:>f—-c»-T &“m-..—_ e <<
opp. Huaw sides 0w =
3% T—l‘s ““Q—”’H@;‘ ﬂF E 3 ‘Gl YEAAL
i, Deft oft mi dpoints

KT =TT
5 B LTr= XMTT
6 - ANLULT<AMTT

£ G

6 A SA Axiony (¥3)
ToLT = MT <, Cove portof T Asort =
¥ po7m S AT ¢ P Posirty

G Def of = H's.

o . feld 2 prop: of ?ﬁvdz/jz\
Vo A Add Y Axivm

4 maLTE=ma MTY
mALTM= ma LT

16+ MALTRYrm&LTM = w3 M7 w3 dm
th WA KTm= MELTREMS LT
M B LTT=m3MTTemds T

jr. MmAETM= mSLTS 12, Subgklokon Prop . (10,11)

3. A LTm= AETJ 12, Dept of = 415

H AMTRE ALTT 14 . SAS M (+41) ]
_‘ ™ ..._:-" R R ‘Q . O HAIS ; \
/5 Em =71 15 orv pcls = Ci‘“"*(ﬂ)
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3. Prove using coordinate geometry: The midpoint of the hypotenuse of a right triangle is

equidistant from the vertices.
¢ (o, LL) :
)
i \QL
\’Zlf -

9'(05,“) 1 (ZS‘M Q )

Gl ok A ABC, 5 rbe 3 8.
Mis He midet ARG

Proct, M:‘S@?""J‘d:dw Ko ﬁj'@mc{C,

ot

- CM= J?&-ow F (b—2b)*
C™M = \rad‘z.. .}.bl’-

B = m)n(o*wz‘
Rms= {ax+p>

“43)

(1) Qo™

R S
AM= (0> rb>

Fpmcs Bm= Ci

PR 14 is Q}U;‘IJ;SM @'Um fg‘; 8 C‘fm({ C‘
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PART IV

Directions: Answer any two (2) questions. Omit 2 problems. Show all work. Final
answers must be in simplest radical form. (8 points each)

Write the question number to be omitted in the space below.

1. Given: Circle O, C is the midpoint of Zﬁ, chords BC,CD, and DB are drawn,
Secants PB4 and PFD are drawn from external point P. PBA intersects
chord CD at E. mAB =70, mBF = 64, and m£P =28,

¥ (a) FindmAD

2% = -zjf-(mﬁ?-—(q)
] b = /90

v1 (b) Find m£BED
msBen=L (m- 80+ mic) L (170 *’Sf')=l/a,;2,sj'

¥l () Find m£DBP
| i20° ‘

y1  (d) Inthe figure name the triangle similar but not congruent to 4 BEC.

hp sl
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2a. Show that the equation expressing the condition that the point (x, ) is twice as far from the

point (3,-1) as itis from (4,6)is 3x* +3y” —16x+20y—12=0.
~ a\-f"rfs ‘pfaé{e“’
]2 - : s | . .;_5 wron
Y‘Q.\]Tx—sy?- r(y +1)*% " J A PR AVET D G’ D 7
4LG-=+ e | = (=D r(v=6) >
b (X"lémfl FY Ty o+ ')' = R-YxFLe+ Y 2o 2y k36
Lly(.-z'..-l‘;l)d%-,}’é'i' N8y +H = %2 —¥x ty2 12y + 472 (:")—)

Y- 20 FHY 2 Sy HHO = XE 29y by -2y +52

l Sx* F3Y%=16x -20y —j2 = @7

2b. A cyclist travels 200 km, part at 30 km/h and the rest at 20 km/h. How far does the cyclist
travel at each speed if the trip takes 7.5 hours?

\ o ( ' D
d
PAET (3 30 i d ¥
poeT B 20 lwf_’f—{ 200-d k
2.0
Y |
y
é?‘ —4-* + 200 -4 = _J_S: _{__‘.’
{ SO 20 2. /

2d + 3(zoo-d)= 450
Id H{00-3d= 450
~d = =150

= | 0
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3a.In aKLM,LP is drawn to MK such that ZKLP = ZMLP. MP is two less than KP,

LM =9 and KL =12. Find the perimeter of the triangle. K &M, L

I q
-"2(':' = 1z Ci'l) s X P x-2 "
X=2 g — .
bax—24=9x
~24 T =3x (“)
¥ =X

Fuim= 35 (1)

3b. In the figure below, PWES is a rectangle and WS L XV, If WX =18 and XY = 36, find WS.
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44. Find the length of the shorter diagonal of a rhombus whose perimeter is 100, and whose
longer diagonal is 48 cm.

” 8
X )(.2-}' 2-‘-}2‘:__2,_5"2 *“
25~
X+ 4576 = 628~
D T xz_;,_tq
X =7 y
] QCLIL{i 1/\
4h. Solve: 2x + 2 =1+ 1
x'—-1 x+1 Ix—2

l(){-\—l)(Y'i) x ( 2 (%9 {x-1) ! ’
] (x+D{x~1) 7(+J Q(,{_,:) ——-———-——)——«-

Dx + Mlx—=1) = 2(xvdbe=1) + T{xri) tl

I Ax-t= (xz-p) +x+)
Ex—te 2x2-2 + x+|

5 0= (2% -2k - ) ¥l
{Y'—"f"'-'- 2)""":')(""1 / I X—=3 =0 V x—|=0
0= 2K -56x +3
,Y
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