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Open Ended Question
{a) Are there any real solutions to the miven equation? If ves, find all possible solutions. If not, justify why
nat.

{a ~ 248 + By -

(CI i b}i’:;

Wy = 0 where a > b > 0 are two real mmmbers.
2+

The distance between a point Pz, y) and point Q{0.3) is %} of the distance between the point Ple, y)
and the line y = —2. Find the equation of the curve on which the point P lies.

(a) 4x® = 5y° — 60y =0  (b)da®+ 5y =60y +0=0 (c)da?=5y+0
(d) 2 —y* =12y~ 9=0 (e)d2? —5y° - 60y —27=10

The vertex of the parabola ¥y = ~22% + 4x + 6 is

{a) (—1.3) {h) {1, —8) (e} (1,8) {d) (—1.09 fe) (3,0)

Consider the graph of the equation 92° + 43> = 36. Find the equation of the graph obtained by
rotating the given graph by an angle 30° in the counter clockwise direction.

fnj%%—yij (b) 2+ £ =1 (€) & +2 =1
(d) &= — % =1 (e) None of the above

The domain of a rational function is all real numbers not equal to —2.2 and 5 and the function
eventually grows to positive infinityv. Which of the following is a possible expression for this rational
function?

1 , 4+ 2x -1 e 2+ 1
(a) flz) = P iy (b} flx) = Tl dife 8] 9 flz) = e g
w1 r+1
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Which equation represents the praph?
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(4) Which of the following complex numbers is represented by a point on the real axis of the complex
plane? :
(a) €7 (b} cos 2 +isin2 {c) 5 (d) I+ 2i (e) ex®

(5) A square S has sides of length rem. A new rectangle R is formed from S by increasing the lengths
of § by 5 cm and keeping the width at z em. How much more area does R have than 57
(a) 5x%cm? (b) 622cm? (e) 42?em? (d) 5zem?
(e} none of the above

(10) If f(z) =tanz and g(z) = 22 + = — 1, then which of the following is f(g(x))7?
(a) tan(z?) +tanz — 1 (b) tan(z? + 2 —1) (¢) tan*(z) +tanz — 1
(d) tanz? + (e) None of the above

f11) f y = 22 — 32 + 7 then to complete the square you add and subtract which one of the following

9

values?

(a) 3 (b) % (e) 3 (d) /372 {e) none

(16) ‘The solutions of the equation sinx — /3 cosz = 0 that lie in the interval [0, 2] are

T kis it 4x 7 57
(a} — and (b} % and () 3 and ?T (d) g and —T
{e) none of the above

ks

?
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a

a

1+ 265
32 - V3t
(0 v =75 (b)y=2% (c) y=2t° (d)w=

(17) The long-run behavior of r(t) =

{e) 2

=)

ol

(28} For positive real numbers m, n, and r, which of the following are true?
L logim —n) =logm —logn

IL log (ﬂ) -~ lomm
7 “logn

UL logm™! = 10; =
IV. log(m™n) =rlogm +logn

V. log,,1 =0

Sm

(a) LTand I (b) LIL V () IV and V (d) 1T and 111 (e) only TV

(37) Which of the following is ordered least to greatest?
{a)adest antt dner e 00D
{bi I—SGU: 2{}-—2‘ 3{)#3‘_ 2-*202 3-—30
{C‘] 1—500S ‘_-?ng, 3-—35‘ 20—2‘ 3—3

o ) . :

{38) An angle of —7[ radians is the same as an angle of
(a) 180° (b) 420° (c) 240° (d) 30°
(e) none of the above

(45) The solution(s) of the equation Inz + In{z — 3) = 0 is (ave)
—Sj:gm (d) = Eigfﬁ

(8)z=13 (b) e=1and 2 =2 (che= > (e} No selution
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z? — 3z
i ing i  Vert] g ‘the functiony = ———————7
(2) Which of the following is NOT a ve ical asymptote of the function y Sa(dr® — )
(a) =3 (b) z=—3 (c) =0 @y=1

(e) none bf the above

{4) Which one of the following equations has the graph shown in the figure below?

//‘". ‘\-\‘
i ¥ hS
” \
!1‘ 1‘\,
5:' “\a
(8)y=—22"+3 (b) y=—2c2—z-3 (¢) y=—22%~5+3
(@) y=(z—3)@=z -2 (&) y=(z-V+t3)

(7) If flz) = % and g(x) = f(—3), then which of the following is true?

(8 )g(x) = 27f(x) (b) glz) = —272° {e) glz) = —27f(2)
(d) g(z) = —= f(=z) (e) none of the above

(11} The cquation 22 +y® + 2z + 10y + 25 = 0 describes a. circle with
(a) center (—1,—5) and radins 1 {b) center {1,—3) and radins 25
{c} center (1,5) and radius 25 {d) center (1,53) and radiug I
{e} none of the above

f4x® —
(34) Using properties of logarithm function expand In {/ ?1;2—_};]1—"
() 5In(42? —1) ~ 5ln(4a? +1)
(b)51n(2z — 1) + 5In(2z + 1) — 5 In(42? + 1)
(c) Lin(2x — 1) + L In(2z + 1) — $ In(42® + 1)
(d) %In(%r -1} — %lﬂ(?z‘-{— D+ %}11{411:2 + 1}

{36} For a given function f(z), which of the following are always true?
L If f(e) = f(b) then o = b for any a,bin the domain.
II. A vertical line can intersect the graph of y = f{z) at most onee.
HL If f(z) = f(—=) for all = in the domain of [, then the graph of y = f{z) is symmetric with
respect to y axis.
IV. For any real number a, f{ar) = af(z).
V. If @ =b then f(a) = f(b) for any e, b in the domain.

{a) L, Il and III (b I MTand V. (c) [Vand V (d) IT and I {e} only ¥
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2. The Domain of function f(x) = 4 — logs (1-x°)

(A) x>0 B)x<4 () x1 D) -1<x<1
4. LetP = (;87:, = %) be the point on the unit circle corresponding to an angle 6.

The value of csc

&) = (B ©) = ®) —=

8.1f 2sin®x = 2 — cos x. The value of x cannot be
T 51 3n T
(A)= B) 7 (€} = D)=
10. Which of the following is an exponential function?
(A) ™ (B) 3m (C) mx! (D) m-

17. For a real number x between 0 and g , the product of fan (x) and tan ( g— X) is

(A) 0 @) el - (© ¢ (D) 1
20. % is equivalent to
(A) tan(x) (B) sec(x) (C) sin(x) (D) 1+ cos (x)

23.log (x +y) = log (x) + log (y) is true

(A) never (B if =t =1 (O)if xy=0 (D) if y = x(y-1)

Open Ended Problem:
41. Find all positive values of x that satisfy 10g 12014 < 10g 14,x1007.




