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Dr. Ibrahim Al-Rasasi

Math 102-Review Problems
(55 Problems)

Write the sum ﬂ+g+%+%+§+%9+% in sigma notation.

50
Find the value of the sum Zi3 . Answer: 1621269.
i=12
122n% +27n+1
24n '

N N
Find the sum Z(ZJFZLJ . Answer:
n

i=1

Find the limit lim_, ZE_{%—%} . Answer: _1—29

Find the sum ZG—LJ Answer: ——.
=\ 1+l n+1

Use the midpoint rule with n =3 to estimate the definite integral fizdx :
X

cos(2x)

Find J'(cosx+sin x)JPdx . Answer: x— +C.

3x -3x
. e’ +e 1 1 _
Find |————dx. Answer: Ze” —=e® —x+C.
e’ +e 2 2

Find dex. Answer: Injsecx|+C .
1+cosx
Find jcos(f(t))f'(t)dt. Answer: sin(f(t))+C
[a—e")dt
Find lim _,2— . Answer: 0.
cosx—1

Find j dx . Answer: 2\/e*+7+C.

1

Find J‘x\/x+1 dx. Hint: let u = x+1.

1
Evaluate j[tan(x3)+2\/1— x*]dx. Answer: r.
-1

Find the area of the region lying between the curve y=x*-x and the

X — axis over the interval [0, 2]. Answer: 1.

Find the area of the region enclosed by the curves y=Inx,y=1x=1.

Answer: e—2.

Let Rbe the region enclosed by the curves y=x?y=0,x=2. Find the

volume of the solid generated by rotating R about

2
a. the x—axis. Answer: Disk Method, n_[(xz)zdx =(32/5)x .
0
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b. the line y=-2. Answer: Washer Method,

7[[(x? - (-2))? - (0~ (-2)) Jix
c. theline y=5. Answer: Washer Method, ﬂj [(5 -0 -(5- xz)z}jx :

4
d. the y-—axis. Answer: Washer Method, 7rJ. [22 -~ (\/V)Z}jy =8r.
0

e. the line Xx=-1. Answer: Washer Method,

712 - (D) - (Jy - (-1)*1dy
f. the line x = 2. Answer: Disk Method, 72} 2-4Jy)dy .

4
g. theline x =3. Answer: Washer Method, 7z.[[(3—\/y)2 —(3-2)?]dy.
0

Find the volume of the solid whose base is the region enclosed by the curves
y=xand y=x’, and whose cross sections perpendicular to the x—axis are
equilateral triangles. Answer: +/3/120 .

Find the volume of the solid whose base is enclosed by the curves
y =x?,y =0,x =2, and whose cross sections perpendicular to the y —axis are
squares. Answer: 8/3.

Let Rbe the region lying between the curve y=3xsin(x®) and the
X —axis over the interval [0,3\/;]. Find the volume of the solid generated by
rotating R about the y—axis. Answer: 4r .

7l2 . \/_ \/_

Evaluate _[cosxln(smx)dx.Answer: —1——[In(—) 1].
zl4

Find j(eS‘“tsintcost)dt . Answer: e*"'(sint—1)+C .

Find J'(etsintcost)dt.

Find J'\/;sin(\/;)dx . Answer: —2xcos(\/§) +4\/§sin(\/§) +4cos(\/§)+C .
Find Icscg(ZX)dx.

Fi dJ-]. sin t
1- smt

Find J\/ﬂdx,(a>0). Answer: %[Xm+a25in_1(§j]+0
Find IEXW dx. Answer: %[emef%in_l[f@J]Jrc.

Find the area of the part of the circle x*+ y? = 2that lies in the first quadrant
over the interval [0, 1]. Answer: (2+ )/ 4.
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Decompose into partial fractions. Answer: —+—+——,

x® —3x? x x° x-3
A:‘—7,B=§,c _!
9 3 9
Flndj dt Answer: ;eZ‘+In‘e2‘—2‘+C.
Find J.—dx. Answer: 1[In(x2+2x+5)—tan (X—Jrl)]+C
X + 2X+5 2
Find J' 1)2 dx.
Find '[ ! dx . Answer: l[2In|2x+1|—|n(x2+1)+ tan~' x]+C.
2x° + X% +2x+1 5
Find J._;dx. Answer: 1[2Intan(§) —tanz(i)]+C :
sin X + tan x 4 2 2

+00

Determine whether the integral I izdx converges or diverges. Answer:
X

Diverges.
Consider the curve y = x° +% defined over the interval [1, 7].
X

a. Find the arc length function of the given curve. Answer:
1 11

s(X)=x"——-—
b. Find s(1) and s(3) . Interpret your answers.
Find the limit of the following sequences {a,}.”; , where:
a. a, =£I. Answer: 0.
n!
_ (-D)"sin(3n)
n
_(n+1)"
n nn
Determine whether the sequence {n+(-1)"},7; is increasing, decreasing, or
neither.

. Answer: 0.

. Answer: e.

Show that the sequence {Z—nl}:j is bounded.
n+
TRUE or FALSE:

+00
a. If the series Zan converges, then lim_ . a =0.
n=1

b. If Y a, convergesand > b, diverges, then ) (a,+b,) diverges.
n=1 n=1 n=1

c. If > a, diverges, then > 5a, diverges.
n=1 n=1
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( )3n+l

242n

Determine whether the series Z
n=0

converges, find its sum. Answer: The series converges and its sum is -2/33.
Express the number 0.2131313... as a ratio of two integers. Answer: 211/990.
Determine the convergence or divergence of each of the following series.

a. Znsm(—) Answer: D.

n=1

b. Z— Answer: D.

converges or diverges. If it

C. 1 . Answer: D.

=3/ +3n2+6n+6

+00 3
Determine whether the series z[ln_nj converges or diverges. Answer: C.
n=1

Classify each of the following series as absolutely convergent (AC),
conditionally convergent (CC), or divergent (D).

+00 3/
a. Y (-1 N+l Answer: CC.

) dn+5
b Z( l)”l(n+)) . Answer: D.
C. Z( 1)" 2 4 2:4-6--(2n) . Answer: AC.

n-°
Determine whether the series Z(—l)”’l(Q/E —1) converges or diverges.
n=1
+o0 (_1)[61

Determine whether the series z =— converges or diverges. Here [\/ﬁ]

n=1
denotes the greatest integer less than or equal to Jn.
Determine whether each of the following series converges or diverges.

n

+00 e
a. . Answer: C.
Z (2n+1)!

n=1

b. >’ : ~. Answer: C.
=z n(Inn)

C. Z(n—_lj . Answer: C.

n=1 n
Find the interval of convergence and the radius of convergence of the power

series Z 2x—1)°

3" nn
Find a power series representation for f(x)=In(x+1). Find the interval of
convergence.
Starting from the origin, a particle moves 1 m to the right, and then 1/2 m to
the left, and then 1/3 m to the right, and then 1/4 m to the left, and so on
indefinitely. How far from the origin will the particle be.
Find the first three terms of the Taylor series of f(x) =xsinx at x =7z /2.
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54. Find the sum of the series z . Answer:

n=1 n!

(n+1)!

55. Simplify the expression ———————.
plify P 3-6-9---(3n)

56.




