MATH 1920 REVIEW FOR FINAL

The diagram below shows the region R enclosed between the curves f(z) = 1 sin®(rz) and g(z) = sin(rz)
on the interval 0 < x < 1. Problems 1 - 3 refer to this diagram.
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1. The area of the region R is given by the formula

(a) A= ; (3 sin?(7x) — sin (rz)] da (b) A= %A sin(mzx) [sin(rx) — 3] dx

(c) A= %/0 [3zsin(rz) — 2 sin®(rz)] do (d) A= %/0 [arcsin(y/3y) — arcsin(y)] dy
(e) A= /0 [sin (rz) — %sinQ(wx)] dx

2. If we revolve the region R about the z-axis, which of the following formulas gives the
volume of the resulting solid?

(a) V = %/0 [9sin’(wz) — sin®(rz)] dz (b) V = 27T/0 z [sin(rz) — & sin®(rz)] da
1 1
() V= 7T/0 E sin®(rz) — 1] sin®(rz)dz d) V= 2/0 y [arcsin(y) — arcsin(y/3y)] dy

(e) V= / [arcsin2 (y) — arcsinz(\/@)] dy

0

3. If we revolve the region R about the y-axis, which of the following formulas gives the
volume of the resulting solid?

1 1
(a) V = %/0 [9sin®(7z) — sin® (rz)] do (b) V= 277/0 z [sin(mz) — %SinQ(ﬂ'I)] dx
() V= 7r/ (5 sin?(rz) — 1] sin?(rx)dx (d) V= 2/ y arcsin(y) — arcsin(y/3y)] dy
0 0

(e) V= /0 [arcsin® (y) — arcsin®(v/3y)] dy



The diagram below shows the region R enclosed between the curves f(z) = arcsin(z) and g(x) =
In(z 4+ 1) on the interval 0 < z < 1. Problems 4 and 5 refer to this diagram.
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Which of the following formulas correctly gives the area of the region R?

(a) A= /0 [In*(z + 1) — arcsin® (z)] da (b) A= /0 [In(z + 1) — arcsin(z)] dz

1 In(2) w/2
(c) A= / [arcsin®(z) — In?(z + 1)] da (d) A= / [e¥ — 1 —sin(y)] dy + / [1 —sin(y)] dy
0 0 In(2)
m/2
(e) A= / [sin(y) —e¥ + 1] dx
0
5. If we revlove R about the line y = 2, which of the following formulas gives the volume
of the resulting solid?
1 1
(a) V = 77/ [2 —(In(z+1) — arcsin(x))ﬂ dx (b)) V = 271'/ y[2—(e¥ =1 —sin(y)] dy
0 0

=7 1 n(zx —2)? — (arcsin(z) — 2)?| dz =27 1 — (sin(y) — &Y
©V = [ [ine+1)~2° - (arosinG@) 27| de (@ V = 2n [ yl2= Gints) — e + ] dy

1
(e) V= 7r/0 [an(az +1) — arcsin®(z)] dz

6. What is the particular solution to the initial value problem y"” = % + 1, if we assume
x>0, y(l)=2and y'(1) =07
() y=*vo—z+3 (b) y = wln(z) + § (22 — 1)
() y=wl(@) —2w+42> () y=l(x) +z-3

() u=a—In(z)+2? +



10.

11.

+oo
1
What can be said about the improper integral / 71/3dx?
o (x+1)
3
(a) The integral diverges. (b) The integral converges to 7
1
(¢) The integral converges to 7 (d) The integral converges to /2.

3

(e) The integral converges to /4.

In order to use Integration by Parts to evaluate / In(z)dx we would let
(a) u = In(z) and dv = 1dx (b) u = z and dv = In(z)dz
(¢) u=e” and dv = ldx (d) u =1In(z) and dv = zdx

(e) u=1and dv = e®*dx

: N gy 2
What is the exact value of the series Z(—l)J EYES] ?
j=3

1

= b) 1
Ok (b)

1 1
(c) 97 (d) 18

1

(e) 51

After making an appropriate substitution, what would the new limits be on the definite
integral below?

1/2

4
——dx
0 V11—t
(a) u=0and u=1 (b) u=0and u=1/16

(¢c)u=1and u=15/16 (d)u=1and u=3/4

(e)u=0and u=1/4

In order to evaluate / tan® () sec? (#) df it would be best to

(a) let u = sec?(6) (b) observe that tan® () sec? (0) = sec*() — sec?()
(c) let u = sec(0) (d) observe that tan® (6) sec? (6) = tan®(#) + tan®(9)

(e) let u = tan(f)



12. In order to evaluate /sinQ(x) cos?(x)dx it would be best to

(a) let u =sin(x) (b) first apply the double angle formulas
(c) let u = cos?(x) (d) first apply the Pythagorean Identity

(e) let u = sin*(z)

13. Which of the following formulas gives the arc-length for the function f(x) = e?* on the
interval 1 < x <27

(a)ﬁ/jmdw (b)ﬁ/j,/uxlgdx
(c) Ez/j\/mdx (d) L’:%/f\/l—l—lnz(x)dx

2 2 1
() £ :%/ vee+l
1 X

14. In order to evaluate /sin5 (y) cos®(y)dy it would be best to

(a) let u = sin(y) (b) first apply the double angle formulas
(c) let u = cos?(y) (d) observe that sin®(y) cos?(y) = [cos?(y) — cos*(y)] sin(y)
(e) let u = sin®(y)

15. After performing a partial fraction decomposition, it can be shown that

24 32* — a°
/ + " dx =2In|z| — 3ln|z + 1| + arctan(x) + C
a3+t

Which of the following is the partial fraction decomposition?

2 3xz+1 2 3 4
LT by 2 - 2 4 %
(a)x 1+ 2?2 ()x z2 1 —a?
2 3 1 2 1-32
L2 4 - d) 24—
(C)x 1+x+1+$2 ()x 1+ 22
1 3 4
(€) r 14z + 1—a?
00 1 Jj+1 pitl
16. What is the interval of convergence for the series Z () - ?
o 2 j+1
(a) The series converges for all real numbers (b) 2<x<?2
(¢) The series converges only for z = 0. do<z<4

() —3<z<i
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17. The partial fraction decomposition for f(x)

1 2
1+ (1+2)?2

fx) =

Based on this decomposition, we know

a) /f(x)dac:ln|1+a?|+ H%—FC b) /f(x)da?:1n|1—|—x|—21n(1+x)2+C

= n x3 X )axr = arctan i L
() /f(x)dx_Ql 142 +C d)/f( )d tan(1+2) 4 g €

/f )3 — arctan(z) + C

2

T
18. The trigonometric substitution required to evaluate / —————dx would be
— 8 4 V64— 922

(a) tanf = 3% (b) tanf = 8333

8x

(c) sinf — %l' (@) sin0 ="
(e) tanf = x

After making the appropriate trigonometric substitution, it can be shown that

19.
/ T =32 32 (6) cos() + C
————dr = —60 — ——sin() cos
V64 — 9x2 27 27
Which of the following formulas correctly gives the antiderivative family as functions of x?
8
(a) /f(:c)d:r 22 arctan <38 > — EaV64+ 922 + C b) /f(x)d:c 32 arcsin ( ;) L8264 — 922+ C
8z
c) /f(x)dx 32 arctan < 3 ) — 20264 + 922 + C (d) /f(m)dx 22 [arctan(z) — #v/64 + 922] 4+ C
(e) /m2dx = 32 arcsin 3z L2v64 — 922+ C
V64 — 922 7 8) B
20. After making an appropriate substitution, what would the new limits be on the definite
integral below?
4
/ Ve dx
9 1423

(a) u=2v2 and u =8 (b) u =8 and u = 64
(¢)u=+2and u=2 (d) u=9 and u = 65

(e)u=2and u=4



1

21. What is the series representation for the function f(z) = m?
T
e’} 1 Jj+1 [e'e)
@ J@=C0 (7)) @ ®) )= 1y
§=0 j=0
1 1y . 1,
(c) f(x)_zz B ! (d) f(x):*Zij
j=0 j=0
o 1 J .
© @)=Y (19 (7)o
j=0
. x o1 . . .
22. Since arctan (5) =2 / mdt, we know that a possible series representation for
0
arctan (g) 18
o i3 1.3, g2+l
23" (—1)f b) =
(@) 2 ( )j+3 ()222j+1
7=0 7=0
s 1\ It i+l s Cp2itl
- d) 2 —1)
(C);(2> - @2 W

$2]+1

Consider the graph of the function f shown below. Problems 23 and 24 refer to this graph.
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23. What is the average value of the function f on the interval 0 < z < 37
(a) -3 OF
(© 3 (@ -3



-2
24. What is the value of the definite integral / f(z)dz?
2

(a) —4 (b) 4
(c) 2 (d) -2
(e) —1
! 1
25. What can be said about the improper integral / 71/?)(13;?
—1(x+1)
. . . 3

(a) The integral diverges. (b) The integral converges to 7

1
(¢) The integral converges to Kok (d) The integral converges to /2.

3

(e) The integral converges to /4.

ANSWERS



