MATHS102/122

Multiple Choice Questions. Final Exam Revision | Second Semester 2024/2025
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3. The series Aisnz I8 represented as a power series as
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4. The coefficient of x* in the Maclaurin series of (€* — 1) sin x is
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5. Consider the convergent alternating series )., (_nls) . What is the least number of terms of the series we need

to add in order to ensure that the error in approximating the sum satisfies |error| < 0.00002?
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6. The sum of the series ),;,_;(—1)" is
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7. Consider the integral fol xlp dx. For what values of p > 0 is the integral convergent?

0 <p<1only
0<p<0.5only
0<p<1only
1<p<2only
p > 1 only

p > 2 only
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8. Applying the root test by evaluating L = lim %/ |a,|, the series Y, (m
n—oo

A. Diverges with L = %

Converges with L =

W=

Converges with L = 3
Diverges with L = o
Converges with L = e~
Diverges with L = 3

3
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9. Applying the ratio test by evaluating L = lim | , the series ),
n—oo
Y3

Converges with L = s

EREY

Diverges with L =
Converges with L =
Diverges with L = —
Converges with L =
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Converges with L =
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10. The sum of the series 2 — g + g —5, T is equal to
6
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one of the above
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11. The area of the region enclosed between the curves
y=3_1x' y:O,x:%,andx=2is

in4
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12. lim

Does not exist

13. If the radius of convergence of the power series Y, a,(x — 3)™ is 2, then the series Y, a,
converges conditionally

converges absolutely

cannot be determined

diverges

all of the above

none of the above
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14. If the power series )., _, @,X" converges only in the interval (—4,4), then the series },;_, %x" converges only

(_4'! 4')
(_1’ 1)
(_8’ 8)
(_6! 6)
(—OO, OO)

(_2: 2)
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15. Find the Taylor series of f(x) = cos x centered at a = g
Zn=o(=D" (Zni-l)! (x B §)2n+1
Z;O:O(_l)m-l (21:'-1)! (x _ §)2n+1

ff:o(_l)nﬂ % (x _ g)Zn

G Vi (2n1+1)! (x - E)

o (_4yn+1__ 1 2n+1
n=0(—1) (2n+1)!x

o (_4yn+1__ 1 _Ezn
Zn=o(—1) (2n+1)!(x 2)

=829 0 F P

2t _
16. Compute the following limit by using L’Hospital Rule: ltiq)t :in (‘;.

A. 2
B. 1

1
C. 2
D. 0
E. -1
F. —oo
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12 sec?(3x)
tan2(3x)+4 tan(3x)+4

17. The substitution u = tan(3x) transforms the integral [ dx to:

A [ 12

uZ+4u+4
[ 12(u?+1)
uZ+4u+4

f uZ+4u+4

36
f (u+2)?

f 36
u2+12u+4
None of the above

/HF QR

18. Find the volume obtained from the following specifications.
y=x+1, y=0, x=0, x=3; rotation about the x-axis.

6m

5w

3m

o
26w

3
None of the above

mEEOFE

19. Find the indefinite integral [ sin3(x) dx. Hint: [ sin™(x) dx = — % sin™ 1(x) cos(x) + nT_l [ sin™%(x) dx.
A — %sin2 (x) cos(x) — ; cos(x) +C
B. - % cos?(x) sin(x) + %sin(x) +C
C. %sin2 (x) cos(x) + %sin(x) +C

D. — % cos?(x) sin(x) — gsin(x) +C

E 1

F

. —%cosz(x) — Esinz(x) +C

. None of the above
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20. The sequence {L} . is:
n=

n+1
Divergent
Decreasing
Increasing
Constant
Unbounded
None of the above is correct

mETORP

21. The geometric series 2 + % + % + -+ 33_1 + --- converges to
A. 0
B. 1
C. 2
D. 3
F. None of the above

n+3)n

22. Use the root test to study the convergence of the series Y, ( P

The series is absolutely convergent.
The series is conditionally convergent.

. 3
The series converges to 7

The series is divergent.
The series diverges to —oo.
None of the above statements is correct.

mEEAQRP

23. Determine the value of the improper integral fooo xe ™ dx.
A, o
B. —
C. 1
D. 0
1
E. 3
F. N

one of the above
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=" 'yn

7 Use the appropriate test to study the convergence of the series.

24. Consider the alternating series )., ;
A. The series is absolutely convergent.
The series is conditionally convergent.

. 1
The series converges to e

The series diverges to —oo.
The series diverges to +oo.
None of the above statements is correct.

mETOw
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25. The interval of convergence of the power series Y4 % is given by:

The empty interval
None of the above

mEEOR
~
S
%2}
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26. The value of the telescopic series Y.;_; ﬁ is:

A. o©
B

R =OoOn

C.
D.
E 2
F

Z

one of the above
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27. Set up an integral that represents the volume of the solid
generated by revolving the region bounded by x = y* and
x =y + 2 about the line y = 3.

A [2B-n+2-y*)dy
/2 2r@3 - y)(y+2-y?)dy
[L2nG3 -y -y-2)dy
f:(B — \/E)Z —(5—-x)%dx
f_zl 2r(3+y)(y+2-y*)dy
nf:(S—\/E)z —(5-x)%dx

/R E O

28. Set up an integral that represents the volume of the solid
generated by revolving the region bounded by x = y* and
x =y + 2 about the line x = 5.

A [A(5-y2)' -G -y?dy
7 (5-y2)" - 3B -y?2dy
anf(S—x)(\/E—x—Z)dx
wf(5-y2)" - (G -y?dy
ff(S—x)(\/E—x—Z)dx

n 2 (5-y2)" - B -y?dy

"R Y OF

29. Find the sum of the series ), # - Sin

25

mEE 0 RP
!
|
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30. The area of the shaded region between y = 3 sinx

and y - 3 CcoSs X iS vy o3 sm(\‘)
6VZ + 12 7

12\/2 15

3V3+6

6\/2 Tiid Tild n\ 3mi/4 ™ 5mid

i\z/i s y 3 co<(,\')

mEEORP

31. The radius and interval of convergence of the power series )., \/% are
5]

mTEOOW >
MR RIAI AR
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32. Evaluate the integral [ xzz_ L dx

Inlx—1|—-In|lx+1|+C
-2 4c

x—1
Inlx+1|—-In|lx—-1|+C
2in|lx—1|+2In|x+ 1|+ C
2tan x4+ C

2tan~! (g) +C

2 EO0 R p
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2

33. The integral [ dx is represented as a power series as

5n+1

x
1+x5

A CH+IR (D"

5n+1

© "1 xon+3
C+ Ynto(-D" e
x5n+3

C+ Enz05s

© nx5n+3
C+2Yno(-D" 5
¢+ Z:J:o 5n+2

5n
C+ Zfzo(—l)nz—n

x5n+2

/=288 0FR

34. Evaluate the integral [ %dx.

1.

5 sin 139+ ¢
—-2In3vV1-9*4+C
(In3)sin”1(3") + C
sin"1(3") + ¢
—V1-9%*+C
-2J1-9%+C
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n.2n+1

36. The sum of the series ),,_o(—1)" yrTEE Yo is

SRRl

SENEAEEEN]

37. The series )1 n—13 is convergent by the integral test. What is the least number of terms of the series we need to

add in order to ensure that the sum is accurate within 0.0003?
40
21
58
41
42
10

mETOR >

38. Evaluate the integral [ 3x% In x dx.
A. x3lnx +§x3 +C

B. x3 lnx—§x3+C

C. X*Inx—x3+¢C
D. x2Ilnx —%x“” +C
E. x3lnx+x3+¢C
F. x2Ilnx —%x“” +C
. . 2n+1
39. Find the sum of the series ), ; —n
A. 5
2
B. 5
C. 15
2
D. E
F. -
7
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Written Questions.

1. Evaluate the integral.

f Vsin x cos® x dx

2. Find the interval of convergence of the power series.

i (-1)"3" .
2w
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3. Determine whether the series is convergent or divergent.

REEE

7n?

4. Determine whether the improper integral is convergent or divergent.
J‘ “arctanx
1

2+ e* dx

5. Write an integral that gives the volume of the solid generated by revolving the region bounded by y = In x and
the x-axis around the y-axis for 1 < x < e3. Evaluate the integral.
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6. Find the sum of the following series:

-

n=0

1
7. Let f(x) = 1223

(a) Express f(x) as a power series.

(b) For which x does the above series converges?

(¢) Use the power series to compute £ (0).
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8. Find the area of the region bounded by the parabola y = x2, and the line y = 2.

9. Evaluate by partial fractions the indefinite integral [ % dx

10. Use the Ratio Test to decide if the series is convergent or divergent.
5—1[
n+1

n=0
What are the other tests you can use to decide about the convergence or the divergence of the above series?
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. . . . 1 . . . 1
11. Write the power series representation for the function f(x) = Tor Differentiate the power series for — term

1+x
by term to find the sum Yoo, (—1)"nx™! for |x| < 1.

_q\n
12. Determine if the series )., (gv+)_ is absolutely convergent, conditionally convergent or divergent.
nvinn

13. Determine if the series converges or diverges.

w 3n3+2n+6
(a) 2"21 7n*+5n+1
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5"n2

() Xn=1 G

w© cosn
(c) Zn=1m

2
14. Determine if the improper integral floo 1+::"; ad

dx is convergent or divergent.
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15. Evaluate the integral [ V16 — x? dx.
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