Pre-Calculus Midterm (1122)

e Any device with a computer algebra system is prohibited during the exam.

e There are two sections in this exam. Please read the respective instruction very carefully.

Section A. (60%)

‘ Instruction : For each question in this section, there is only ONE correct answer. Each correct answer is worth 3%.

1. Let f(x) =V -2z —22. Choose the correct statement about f(z).

(A) The function f(z) does not have any real numbers in its domain.
(B) f(z) is an even function.

(C) f(z) = f(-z—2) for all x in the domain of f.

(D) f(x)=f(x+1) for all z in the domain of f.

(E) None of the above.

2. Suppose f(z) is a function whose domain is [-4,4]. You are given half of the graph of f(z) below.

3

2

-3

If f(x) is an odd function, what is the value of f(f(2)) ?

(A) -3

(B) 3

(C) £(3)

(D) -f(3)

(E) None of the above.

(A) m=2,b=-5

(B) m=2,b=3

(C) m=-2,b=5

(D) m=-2,b=-3

(E) None of the above.

4. Let f(z)=22"+1, g(x)=C" and h(x) = f(g(x)), where 0 < C' <1 is a constant. Choose the correct statement.
(A) The domain of h(z) is R.

(B) The range of h(z) is [3, c0).

(C) h(z) is increasing.
(D)

D) h(z) is an even function.
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(E) None of the above.
5. Let f(z)=3%.

(A) The domain of f(x) is [0, c0).

(B) The range of f(x) is (1, 00).

(C) f(z)=g(h(x)) where g(x) =2" and h(z) =3".
(D) f(z)=(3%)"=9".

(E) None of the above.

6. The graph of f(x) is shifted to the left by 1 unit and reflected with respect to the line y = 2. The resulting graph
has equation:

(A) y=4-f(z-1)
(B) y=4-f(z+1)
(©€) y=2-f(z+1)
D) y=2-f(z-1)
(E) None of the above.

7. The function f(x) = -3z + 6z + k has maximum value 5. Find the value of k.

(E) None of the above.

8. Find the values of a such that the equation 2> — 3z — 3 = az + a has no real solution.
(A)
B) -
(C) a>-3
(D)
(E) None of the above.

a<-7Tora>-3

9. Solve the inequality
23— 622 +10x-5>1-z.
(A) 1<z<2o0rx>3.
(B) 2<u.
(©)
D)
(E) None of the above.

r<1lorxz>2.

r<2orzxz>3.

10. Which one of the following equations could possibly have the graph given below ?

(A) y=(B-2)*B+2)*(1-2)
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(B) y=-2%(z-9)(z-3)
(C) y=(z-6)(x-2)*(z+2)*
(D) y=(a-1)*(3-2)
E) y=(@+1)(z-1)(z-2)
11. Which of the following statements is true about the polynomial f(z)=2®+z*+1 ?

(A) Because f(x) #0 for all z e R, f(z) is irreducible.
(B) Because f(x) #0 for all x € R, f(z) has no complex root.

(D) f (x) has no quadratic factors.
(E

12. For what values of k does the following equation have real root(s)?

)
)
(C) Because f(z) 0 for all z € R, f(z) has no linear factor with real coefficients.
)
)

22 + 1 is a factor of f(z).

1 1
4713 - 2:v+1 =
(A) k>-16
(B) k<16.
1
C) kx-—.
(©) T
1
D) k<-—.
D) 16
(E) None of the above.
13. Solve the inequality
—22 + 3z -2
— > 0.
(z-5)
(A) 2<x<b.
(B) 1<x<2o0rz>5.
(C) —co<ax<lorz>2.
(D) 1<z<2.
(E) None of the above.
1
14. Which of the graphs below is possibly a sketch of y = ?
dx —22 -5
y y
/m\ // \\
\ /A
/
— X ———x
(A) B)
y y
_ \ X P———
\ // \\ //
\ / \ /
\/ \
/ \

© (D)

(E) None of the above is possible.
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15. Find real solution(s) of the equation Vr+l-xz=-5.
(A) There is no real solution.
(B
(C
(D
(E

16. Let f(x) = 23 — 825 +15. Choose the correct statement.

(A

) The smallest real solution is x = 3.
) The smallest real solution is = = 8.
) There are two real solutions.

)

None of the above.

) f(z) has four real roots.
(B) The domain of f(z) is [0, c0).
(C) The range of f(z) is [1, c0).
(D)
(E)

2£=3"% and 2 =53 are real roots of f-

None of the above.

17.

The graph of f(x) is shown in the figure on the right. Find f(x).
(A) f(z) = 3cos(x)
(B) f(x)=3sin(z)+3 AR ————
(C) f(z)=2cos(z) + 1 / \/ \/ \/ \/ \
(D) f(x) = 2cos(22) + 1

)

(E) None of the above.

=8|

6
18. Suppose tan(f) = o and sinf > 0. What are the values of sec(f) and csc(6)?

(A) sec(f) = -@, cse(9) = @
(B) sec(f) = @ cse(9) = —@
(C) sec(d) = -@, cse(9) = V:_l
(D) sec(f) = m , cse(f) = -@

(E) None of the above.

47 37
19. Let a = cos — and b =sin = Find (a,b).

(E) None of the above.

20. The graph of y = sinx is reflected first in the line = = 7 and then in the line y = 1. The resulting graph has equation :
(A) y=cos(x)

(B) y=2+sin(x)

(C) y=4+cos(x)

(D) y=2-cos(z)

(E) None of the above.
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21.

22.

Section B. (40%)

Instruction : For each question in this section, choose all correct answers

. For each question,

e if you make no mistakes in your choices, you get 5%;
e if you make one mistake in your choices, you get 4%;

e if you make two mistakes in your choices, you get 3%;

e if you make more than two mistakes in your choices, you get 0%;

Let f(z)=(z-1)°-8(x-1)2

(A) The graph of f(z) is obtained by shifting the graph of g(z) = 2° — 8% + 2 one unit to the right and two units
down.

(B) The graph of f(z) is obtained by shifting the graph of g(x) = 2° — 8% + 2 one unit to the left and two units
down.

(C) 2%+ 3 is a factor of f(x).
(D) The interval on which f(x) >0 is (3, 00).
(E) The interval on which f(z) <0 is (1,3).

Choose correct statement(s).

(A) If f(z) is an even function defined on R, then f(z) has no inverse function.
(B) If f(z) is an odd function defined on R, then f(z) has an inverse function.

(C) If f(x) is an odd function defined on R and the inverse function f™*(z) exists, then f™!(z) is also an odd
function

-1
D) f(z)=—— has an inverse function.

(E) The function f(z)=vVa?+x -1 defined for = > 0 has an inverse function.

23. Choose factors of 2% + 1.

24. Choose intervals on which the following inequality holds.

xQ;Ej:B2—6 S 9
(A) (2,00)
(B) (-2,2)
(©) (-2,3)
D) (=3, 2)
(E) (-5

25. Choose correct statement(s) about the function f(z) =

(
(
(
(
(

22° - 42? - 62
o3+ 522 +8x+4
A) The domain of f(x) is R~ {-2}.

B) The roots of f(z) are x = -1,z =0,z = 3.
C) The graph of f(x) has a hole at (-1,8).

)

)

D) The horizontal asymptote of y = f(x) is y = 1.

E) f(z)<0for 0<z<3.
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26. Let f(x)=3-V-22+2x+3.

(A) The graph of f is the upper half circle centered at (-1,3) with radius 4.
(B) The graph of f is the lower half circle centered at (1,2) with radius 3.
(C) The domain of f(x) is [-1,3].

(D) The range of f(x) is [1,3].

(E) f(z+1)=3-V4-22.

27. Which of the following is/are true for all 6 in the domain of the functions?
A

B) 1+cot?6 =csc?6

)
)
C) 0<|cosf|<1
)
)

E

tan? 6 +sec? 6 =1

1
1+sinf —
(E) sec?d>1

=)

1+

(
(
(
(

28. The picture below shows the unit circle, where each point has coordinates (cosz,sinz) for some angle z. Determine
among which of the following ranges do we have

tanz < cosx < sinx.

A
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