d—
1.8 = 51:3 +6$2 , then the sum of all possible solutions for x is:

N

ol folis=fe=
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Take the given expression to the 4th power: I;‘i = 1—;3 +6$2,

z2(z2-2-6)=0

Re-arrange and factor out x"2:

z2(z-3)(z+2) =0

Factorize:

So, the roots are L= — D, xr= 3 and I = —2 . But I cannot be negative as it equals to the even (4th) root of some expression (
VIJESEPTESSQGH E I::I), thus only two solution are valid 1= = D and K = 3

The sum of all possible solutions for x is 0+3=3.

Answer: D.

N

. The equation x"2 + ax - b = 0 has equal roots, and one of the roots of the equation x*2 + ax + 15 = 0 is 3. What is the value of b?

-64
-16
-15
-1/16
-1/64

ISl 1o P

Since one of the roots of the equation 172 +a~f+15 = D is 3, then substituting we'll get: 33 +3ﬂ+15 = [:I . Solving for &
gives I — —8.

Substitute & — —8 in the first equation: 1:2—81:—5 = [:]

_ 2 _
Now, we know that it has equal roots thus its discriminant must equal to zero: d - (_8} +4b - l:l . Solving for IE' gives IE' == —16 N
Answer: B.

3. If a and b are positive numbers, such that a*2 + b*2 = m and a*2 - b*2 = n, then ab in terms of m and n equals to:

n

1

na

Wmd—ami
D. 2
Vvmi4n?

E. 2

m

(a]
iy

Sum the two equations: 2'552 = m—I—n;

Subtract the two equations: Ebg = m—7;

Multiply: 4&252 — mg_ng;

o _ Vmi—n?
b A=""73

Solve for

Answer: C.



N

. What is the maximum value of -3x"2 + 12x -2y"2 - 12y - 39 ?
-39

0

9

39

—3x24122-2y2—12y—39 = —352+12x-12—-2y2—12y—18-9 = —3(x2—4x+4)-2(y2+6y+9)—

=l I P

= —3(-2)*-2(y+3)-¢
So, we need to maximize the value of _3 (‘-ﬁ_g}g _2 (y—l_S:IE _9

2 2
Since, the maximum value of _3 (I“-E:l and _2 {y+3:‘ is zero, then the maximum value of the whole expression

is 0+0-3=-3

Answer: B.

5. If x*2 + 2x -15 = -m, where x is an integer from -10 and 10, inclusive, what is the probability that m is greater than zero?

A. 277
B. 1/3
C.7/20
D.2/5
E. 3/7

Re-arrange the given equation: _1:2 _2$+15 =

Given that - is an integer from -10 and 10, inclusive (21 values) we need to find the probability that _1:2 _2$+15 is greater than zero, so

the probability that — 2 —2x+415>=0,

Factorize: {£+5} {3 _$}}D . This equation holds true for —5 ‘::1:{3 .

Since x is an integer then it can take the following 7 values: -4, -3, -2, -1, 0, 1, and 2.
So, the probability is 7/21=1/3.

Answer: B.

6. If mn does not equal to zero, and m*2n*2 + mn = 12, then m could be:

I. -4/n
Il. 2/n
Ill. 3/n

A. lonly

B. Il only

C. Il only

D. I and Il only
E. I and Ill only

(mn)*+mn—12=0

Re-arrange:

Factorize for mn: {mn—l—%} {mn—S:l = D Thus 7L = —4 or 171 = 3.

o 3

mor M=m,

So, we have that m =

Answer: E.



7. 1f x*4 = 29x"2 - 100, then which of the following is NOT a product of three possible values of x?
I. -50

1. 25

ll. 50

A. | only

B. Il only

C. lll only

D. I and Il only
E. I and Ill only

(£2-25)(z2-4)=0

Re-arrange and factor for x"2:
So, we have that = = 5, r= —5, r = 2,or :1:2—2

—50=5%(-5)*2

50=5%(-5)*(-2)

Only 25 is NOT a product of three possible values of x

Answer: B.

8. If m is a negative integer and m”3 + 380 = 381m , then what is the value of m?
A -21

B. -20

C.-19

D. -1
E. None of the above

Given T3 +380 = 380m—+m.

Re-arrange: mE—m = SSDm—SSD

m(m+]‘:l (m_]':l = 38[:] (m_]':l . Since m is a negative integer, then m_l?él:l and we can safely reduce by m—l to
o M{m+1) =380

380 = _ZD*(_]'Q}, hence 11l = —20.

So, we have that 380 is the product of two consecutive negative integers:

Answer: B.

JF L= {‘G_ﬁ}g

o

, then the best approximation of x is:

I = =
A wnN = 0O

c=(VB—V7)2=5-2V3E4+7=12-2V35
Since m =] 6, then lﬁ—ﬁm ~ 12—2*6 - [:l .

Answer: A.



10. If f(x) = 2x - 1 and g(x) = x"2, then what is the product of all values of n for which f(n"2)=g(n+12) ?

A. -145

B. -24

C.24

D. 145

E. None of the above

fle)=2z-1 .. f(n?)=2n2-1
gl:ﬂ?:l = ‘1:2, hence g(ﬂ+12} = {ﬂ+12}2 - ﬂ2+24ﬂ+144

Since given that fl:ﬂg) = g(ﬂ—l_lz), then Zﬂg_l = ﬂ2+24ﬂ+144 Re-arranging gives ﬂg—g‘iﬂ—l‘iﬁi — D

Next, Viete's theorem states that for the roots 1:1 and I;E of a quadratic equation a'I:E +b$+C - I:I 8
—b * [
TITE="a 5o T1 T37a,
Fon —
Thus according to the above ﬂl ﬂg - 14 5

Answer: A.



