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Multiple choice questions (4 points each). EIFBBHEAZEFTIMEE » FRIAFiH 5 -
1. Let f(x) = 23 — 3z + 2. Which of the following statemcnts is true?

(a) £/(0) < 1and f"(0) < 1

(b) f/(0) <1and f"(0) > 1.

(c) f(0)>1and f"(0) <

(d) f'(0) > 1 and f"(0) >

(e) f(0

2. Let f(z) = e cos(x). Which of the following statements is true?

) does not exist.

(a) f(0)<1land f(0) <1
(b) f(0) <1land f"(0) > 1.
(c) f/(0)>1and f7(0) <1
(d) f/(0) > 1 and f’(0)> L
(e) f'(0) does not exists
3. Suppose that f is & differentiable funetion on (~ocjoo) such that f(1) = 1 and f/(1) = 2. Let hiz) =
x/ f(z?) for z € (oa,00). Which ofithe following statementsyis trae”
(a) R'(1) < 1.
(b) 1< h/(1) <2
(c) 2< h (1) <3.
(d) R'(1) > 3.
(e) A'(1) may or may not exist.
4. Suppose that f is a differentiable funetionson (—oc,co0) suel that f(1) =1 and f'(1) = 2. Let h(z) =
f(f{z)) + In(z) for = > 0. Which of the following statements'is true?
(a) M(1) <1
) 1<h(1)<2
(c) 2<h/(1) <3
(d) (1) >3

(e) A'(1) may or may not exist.

(w4}

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

(a) —oo < limgz g(z)/f(z) < 1.
(b) 1 < limyosoe 9(2)/f(2) < 2

(c) 2 <limroo g(z)/F(2) <3

(d) 3 <limy_oo g(z)/f(z) < 0.

(e) limz e g{z)/ f(z) does not exist.
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10.

Let f(z) = sin(z — 3) and g(z) = In(x — 3). Which of the following statements is true?

(a) limg_,3+ f(z)g(z) does not exist.
(b) —00 < lim, 5+ f(x)g(z) < 3.
(c) —3 < limgy3+ f(z)g(z) < 1.
(d) ~1 < limg_,3+ f(z)g(z) <

(e) 1 < lim, 3+ f(z)g(x) < o0

Let f(z) = zIn(1 + z) and g(z) = zIn(z) for z > 0. Which of the following statements is true?

(a) limz—oo(f(z) — g(x)) does not exist”
(b) 3 < limz— o0 {f(z) — g(z)) <80.

(c) 0 < lim;oo(f(z) — g(z) )< 3

(d) —3 < limg— oo (f (zde=g(z) )< 0.

(e) —oo < lim, y& (f(&) — g(2)) = =3

. Suppose that f’(z) = ze® for z € (=060, c0). Which of the following statements is true?

(a) f is strictly increasing on the interval (—1,00).
(b) f is strictly decreasing on the interval (0, cc).
(c) f has aiminimum on the interval (-1, co0).

(d) f has a maximum on the interyal (0, co)

(e) None of the.above statements holds true.
Let f(z) = 2% — / tlcos(t)dt for © € (—o0, 00). Which of the following statements is true?
0

(@) f/(7/2) < -2

(b) —2< f'(n/2) € =1
(c) -1< fi(n/2) <6
(d) f'(m/2) >0.

{e) None of the above statements*holds true.
I
Let f(z) = 2% — / tcos(t)dt for 7 € (—o0,00). Which of the following statements is true?
0

(a) limz—op f(z)/x does not exist.
(b) —oo < limy—o f(z)/z < 1.
(c) 1 <limgo flz)/z < 2.

(d) 2 < limgzo f(z)/z < 3.

(e) 3 < limz—o f(z)/z < 00.
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11.

12.

13.

14.

15.

Which of the following statements is true?
(a) fol z7%dz < 0.5 and fooo e *dr < 1.
(b) fol z72dz < 0.5 and [~ e "dz > 1.
(c) 0.5 < fol z72dz < 2 and f0°° e Tdx < 1.
(d) 05 < f) z7%dz <2 and f;°e %dz > 1.
(e) None of the above statements holds true.

Suppose that {a,}5 is a sequence such that a; = 1 and ap41 = 0.5a, + n? for n > 1. Which of the
following statements is true?
(a) —oo < lim,, 00 an <0.
(b) 0 <limp o an < 1.
(c) 1 <limpoyoo0n < 2.
(d) 2 <lim, o0 @y < 00.
(e) None of the above statements holdstrue.
Which of the following statements is true?
(@) 0<¥ 0,3 71<1.
b) 1< X, 3=
(c) 2<Y2,3%
(d) 3< X2 ,3 "k oo,
(e) None of the above statements holds true.
Which of the following statements is true?
(a) 322 (n+1)/(2n® +a+1) < 00 and >~ oig(=1)" - n.diverges.
(b) 32 . (n+1)/(2n*+n+1) <ooand > >, (—1)" - n converges conditionally.
(€) X . (n+1)/(2n® Pp +1) =00 and > = (=1)" . n diverges.
(d) =2 . (n+1)/(2n® + n i) =00 and >527 (=1)" -7 converges conditionally.
(e) Yoo2 (—1)™ - n converges absolutely.
Let an, = (n!)? and b, = n?. Which of the following statements is true?
(a) 32 ba/a, < oo and Y07, (—1)"/n diverges.
(b) Y0  bn/an < oo and Y .- (—1)"/n converges conditionally.
(c) 352 bn/an =00 and 357 (—1)"/n diverges.
(d) 352 bn/a, = o0 and ) ;2 {(—1)"/n converges conditionally.
(e) 302 ,(—1)"/n converges absolutely.
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16.

17.

18.

19.

20.

Let fo(z) =Y p_, kz*~! for ¢ € (—oo,00). Which of the following statements is true?

(a) lim,_ye0 fn(z) exists for every z € (—o0,00).

(b) limg,_,c0 fn(z) does not exist if x| > 0.5.

(¢) lim, 0 fn(z) does not exist if |z| > 1.

(d) limp-sc0 fo(z) does not exist if x # 0.

(e) None of the above statements holds true.
Let fo(z) = 1+ 3 p_,2%/k for n > 1. Let S = {z : limp_,c0 fn(z) exists} and f(z) = lim,_,o fr(x) for
z € S. Which of the following statements is true?

(a) 0.5 & S.

(b) 0.5 € S and f/(0.5) does not exist.

(c) 0.5€ S and f/(0.5) < 2.

(d) 0.5 € S and f(0.5) 2.

(e) 0.5€ S and f'(0.5) =2.

Let f(z,y) = sin(zy) + 2z + y for z, y € (—oc,00). Which of the following statements is true?

(a) f(0,2) >1 and|fz2(0,2) > 5.
(b) £-(0,2) > 1 and| fz(0,2) < 5.
(c) f2(0,2) <1 and fzz(0,2) > 5.
(d) f2(0,2) <1 andf;(0,2) < 5.

(e) None of the above statements holds true.

T
Let f{z,y) = / 2;:_ tdt for 0 < y'< 7 Which of the following statements is true?
y

(a) fz(2,1) > 0.5 and f(z,y) > 0for 0 < g,z
(b) fz(2,1)>0.5and f(z,y)<0for0<y<z.

" () fz(2,1) < 0and f(z,y) 30 fer0<y <z

(@) f:(2,1) < 0and f(z,y) <0 oMb, yuson”
(e) 0 < f,(2,1) < 0.5.

Let f(z,y) =2y +2z+yforz,y € (—o0,00), D; = {(z,y):0 <z <1land 0 <y <1} and Dy = {(z,y) :
z >0,y >0 and z2 + y? < 1}. Which of the following statements is true?

(8) [p, fz,y)d(z,y) <1 and [, f(z,y)d(z,y) > [p, flz,y)d(z,y).
() Jp, f(z, y)d(m, y) > 1land [, f(z,y)d(z,y) > fp, flz,y)d(z,y).
(c) [p, flzy)d(z,y) <1and [, flz,y)dz,y) < [p, flz,y)dlz,y).

) fDl f($7 y)d(z, y) > 1 and fD2 f(l‘, y)d(x, y) < fD1 f(‘T’ y)d(za y)
(e) None of the above statements holds true.
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21. The cquation
2y + cos(ry) =1

defines y as a differentiable function of = when (x.y) is near the point (1.0). Which of the following

statements is true?

dy
(a) I < -2
T (4 y=(1.0)
(h) -2 < dl <-1
Az, yy=(1.0)
1.
() ~1< Z <o.
dx (£.y)=(1.0)
d
(d) 0 < d—y <1
Zl(zan=(1.0)

(e} None of the above statements holds trug!

22, Let f(z.y) = for we—tdu for r € (~oc, oo) Y OINWHich ol thefollowin gy statements is true?

(a) fu (1 1) > 1

(b) f(-1.1) <L

() hml——wcf-r 1)>1
(d) lim, 5 f(']:1 2) =

(e) Nomne of the above statements holds true.

23. Let D = {(z,y) 1 x> 0,7 >0,0 < 2+ 2 < 1} Which of the following statgments is true”’

(a) [z +yH)d(z.y) > L

(b) [p2d(z,y) <1

(¢) fplz+y)d(a,y) > 1

(d) [payd(r.y) <1

(e) None of the above statements holds true.

" k‘
24. Let S, = Z sin (n) Which ofithie following statements is true?
b=1 '

(&) linly—yoc Sy exists and lim,, - S5 1.

(b) limy e /Sn exists and limy, o VS, < 1.

(¢) Hmyooe Sn/n exists and limy, 00 Sp/n > 1

(d) Timp_yoe Sn/(n?) exists and lim, o Sn/(n?) < 1.

(e) None of the above statements holds true.

25. Let a, = f(;' z" cos(z)dx for m > 1. Which of the following statements is true?

(a) a; >0
(b) ap >0
(¢) az >0
(d) ag >0
(e) None of the above statements holds true.
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