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Multiple choice questions (5 points each). ERHAEALEFTLEES ) FUARTIHS -
1. Let f(z) = z* — 22® + 1 for £ > —1. Which of the following statements is true?

(8) £/(0) < 1and f/(0) €1
“(b) £0) < 1and £7(0) > 1.
() £(0)>1and f'(0) 1.
(d) f'(0) >1 and f7(0) > 1.
{e) f'(0) does not exist.
9. Let f(z) = (1 +z)In(l + ) for z > —1. Which of the following statements is true?

(a) f'(0) < 1land f”(0) <1
(b) f(0) <1 and f7(0) > 1.
(¢) f(0)>1and f“(0) < 1.
(d) f/(0) > 1 and f40) > 1.
(e) f'(0) does not _exist.

3. Suppose that [ i§ a differentiable function on (—oc,00) suchithat f(1) =1 and /(1) = 2. Let
h(z) g { (f(@) =Di@=1) Bz#EL
2

if'z =1
Which of the following statements can be concluded based on the given information?
C(a) M) =1
(b) 1<h () <2
(c) (1) > 2.
(d) h'(1) does not exist.
{e) Nome of the above statements can be.concluded:
4. Suppose that f is a differentiable function on (—00,00) such that f(1) =1 and f(1) = 2. Let h(z) =
f(e2#=2)/z for = > 0., Which of the following statements can be concluded based on the given information?
(&) K1) <1
(b) 1< k(1) <2
(c) A(1) > 2.
{(d) R'(1) does not exist.
(e) None of the above statements can be concluded.

5. Let f(z) = 22 + sin(z) and g(z) = 2 + cos(z). Which of the following statements is true?

(a) 3 < limg—o0 9(z)/ f(2) < 00.

(b) 2 < limzo0 9(z)/f(z) £ 3.

(c) 1 < limzo0 9(2)/f(2) < 2.

(d) —oo < limz 00 9(z)/f(z) < 1.
() limgnoo g(z)/ f(z) does not exist.
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. Let f(z) = (z — 3)? and g(z) = In(z — 3) for z > 3. Which of the following statements is true?

(a) 0 < limg_,3+ f(z)g(z) < oo
() —1 < limg_,3+ f(x)g(z) <O0.
(c) =2 < limg,3+ f(z)g(z) < —1.
(d) —o0 < limg 3+ f(2)g(z) < ~2.
(e) None of the above statements holds true.
. Let f(z) = v/z(2 + z) and g(z) =4 for@> 0 Which ofthe following statements is true?

(B‘) -0 < hmx—)oo(f(x) i g(x)) <0.
(b} 0 < limz o0 (f () — g(2)) £ 1.
(€) 1 < limy ool flz) —g(a)) < 2.
(d) 2 < limzse0(f(2) — g(2)) < co.
(e) Nonpe of the above statements holds true.
. Suppose that f(z) = z2(2 + 2)e® for z € (—o0,00). Which ofjthe following statements is true?
(a) f is strictly inereasing on the interval (—1;00):
(b) f is strictly decreasing on the interval (0, 0o).
(c) f has at least one local minimum on the interval (-1, co).

(d) f has at least'one local maximum on the interval (=3,00),

(e) None of the above statements holds true.
T
. Let f(z) =z — / e’ dt for T € (=00, 00). Which of the following statements is true?
: 0

(a) f'(1) > 0.

(b) f has a local maximum at 1.
(¢) f has a local minimum at 1.
(d) f(0) < -2

(e) None of the above statements holds true.

. Let f(z) =22 — / e’ dt for z € (—o00,00). Which of the following statements is true?
: 0

(a) 0 < limgo f(z)/z < 00.
(b) 1 < limgyo f(z)/z < 0.
(c) =2 < limguo f(z)/z < —1.
(d) oo < limgyo f(z)/z < —2.

(e) None of the above statements holds true.
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Suppose that f is a twice differentiable function on (0o, 00) such that f(1)=1, f(2)=2and f(3) = -2.
Which of the following statements can be concluded based on the given information?

(a) f'(z) > —3 for some z in the interval (2,3).
(b) f"(x) < —2 for some z in the interval (1,3).
(c) f'(z) = -3 for some z in the interval (1, 3).
(d) f'(z) < —3 for some z in the interval (1,2).
(e) None of the above statements can be coneluded:
Which of the following statements is true?

(a) f01 z2dx < 0.5 and f0°° e~*/2dz £ 1.

(b) fol z2dz < 0.5 and fom e~ /g > 1.

(c) 0.5 < fy 2?dz'< 2and f;~ e */?dr < 1.
(d) 0.5 < fol z2dz/< 2 and [ e */%dz > 1.

(e) None of the above statements holds true.

Which of the following statements is true?

(a) fy zsin(z)dz < 0.5 and ¥ =~ Helalile

(b) fy zsin(z)de < 0.5 and D .

(c) 0.5 < f; zsin(g)ds <2and [ <1

(d) 0.5 < [ zsin(z)dz £ 2 and % & &> 1.

(e) None of the above statements holds true.
Suppose that {a,}3%, is a sequence such that ay=-1 and augq = /0-5a, + 0.06 for n > 1. Which of the
following statements is true? '

(8) —oo < limy, 00 an € 0

(b) 0 < limp_y00 an < 0.5.

(c) 0.5 < limpo0 0n < 1.

(d) 1< limp.s00 @n < .

(e) None of the above statements holds true.
Which of the following statements is true?

(8) Yoz (n? +1)/(2n° +n+1) <ooand T2, (-

(b) T2, (n2 +1)/(2n® +n+1) < oo and 70, (-

@) T2, (n? +1)/(2n® + n+1) = co and 32 (=1)"/n diverges.

(@) T, (n? +1)/(2n8 +n+1) = 00 and o2, (-

(e) -2 ,(~1)"/n converges absolutely.

1)™/n diverges.

1)"/n converges conditionally.

1)"/n converges conditionally.
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16. Let f(z,y) = 4zy — 2z + 2y for z, y € (—00,00), and let Dy = {{z,y):0<z <1land 0 <y <1}. Which
of the following statements is true?
(a) 3< Jp, f(=z,9)d(z,y) < .
(b) 2 < [fp, fl=,y)dlz,y) < 3.
(c) 1< fD1 Flz,y)d(z,y) < 2.
@) 0< fD1 flz,y)d(z,y) < 1.

(e) None of the above statements holds true,

17. Let f(z,y) = 4zy — 2z + 2y for z, ¥ € (Foo,08), and 168Dy, =(z,y) : 0 < z < 1 and 0 < y < z}. Which
of the following statements is true?
(a) 3 < [p, flz,y)d(z,y) < o0,
(b) 2 < Jp, flz,y)d(zy) <8
(c) 1< fp, fz,y)d(z,y) < 2.
(@) 0< [p, flzy)d(z,y) < 1.

(e) None of the above statements holds true.

18. Let D = {(z,y): © > 0,5 > 0,0 < 2 + y? <1}. Which of the following statements is true?

(a) 4 < fp e~ =v'd(z,y) < 0.
b) 3< [,e~® ¥d(zy) <4
D
c) 2< e~ V' d(3y) < 3.
D
(@ 1< [, e Vd(z,y) < 2.
(e) None of the above statements holds true.

n
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19. Let S, = Z o sin (;;) Which of the following statements is true?
k=1 :

(a) limp—yoo Sn/n exists andulimy, yee Sn/n> 1.
(b) limpoo Sn exists and limp, 00 Sa'< S
(¢) limpo0 Sy exists and imy, 400 7S, < 1.
(d) limin ;00 %Sy, exists and liMaeo n2S, < 1/2.
(e) None of the above statements holds true.
20. Let f(z,y) = 2%y + sin(2z + y) for z, y € (—00, 00). Which of the following statements is true?
(8) fz(m,0) <1and fzz(m,0) <5.
(b) fz(m,0<1and fzz(7,0) > 5.
(c) fo(m,0) > 1 and fzz(m,0) < 5.
(d) fz(m,0) >1 and fzz(m,0) > 5.
(e) None of the above statements holds true.
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