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Math202-EC Review for The First Exam-Fall 2012

Enter Name:l |

LD Number:[ | [ [ [[[[]]]
Start | Answer each of the following.

1. In (coshz + sinh ) 4 In (coshz — sinh x) =

[Jo
DZJC
[Je
[]1
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2. sech0 =
[Jo
(e
[
[ ] undefined
3. If y = sech® (22 + €), then
[y = 322 + e7) sech® (22 + €¥) tanh (22 + €*)
[y = —3(22 + e7) sech® (22 + €7) tanh (22 + ¢7)
[y = 22 + e%) sech® (22 + ¢*) tanh (22 + ¢*)

|:| y' = 3(2z + ") sech? (2% 4 €¥) tanh (22 + €”)
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4.1 —tanh®z =
[]1
[]-1
[[]-sech?x
[sech®z
5.1f0 <z <1 and y = sech ™' (v/1 — 22), then y =
-
(=%
[+

0=
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6. If F' is an antiderivative of f on an interval I, then

7.

G(z) = F(z) + €2 is also an antiderivative of f.

[]TRUE
[ ]FALSE

lim sinh~ 'z =

Tr—r0o0

©Dr. Hamed Al-Sulami
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8. If f'(z) = 5e* +7/(1 + 2?) and f(0) = 3, then f(z) =
[5e® + 7tanta —2

DS@“’ +Ttan™ 'z +2
D5ex +7cot™ta—2
D5ex +T7cot ™t +2

9. If f'(z) = 5e* + 7/(1 + 2?) and f(0) = 3, then f(z) =
D 5e® + Ttan~tz — 2

[5e® + Ttanta + 2
[15e® + 7cot™tz —2

D5ex +T7cot ™t +2
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10. The sigma notation of 23 + 3% +43 + ... +n3 is

'S G+ ay

1=—2

O i+ 4y

i=—1

(©Dr. Hamed Al-Sulami Page 7
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11. i(wz) is
|E|88
[]s6
[ 77
[76
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12. A lower estimate of the area under the 10 A
curve of f(z) = 2% — 4z + 4 and the 97
z-axis from & = 2 to x = 5 using three 8
rectangles is 7
s 5

5 —

[[]14 4 -
3 —

HE 2
1 —

[ !—
11
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n
13. The integral expression of lim > (223 + x;cosz;)A\,

over the interval [0, 7] is

D Of(Zm + zcosx)dx
D Of(mB + xcosx)dx
|:| O}T(x + xcosx)dx

[] [ (223 + zcosx) dx
0
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14. Iffzf(x)dx =5, then f24f(u)du=
1 1

[]20
[]s
mE
[Jo
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15. If lfof(x)dx =12 and ff(ac)dx = 10, then f75f(x)dx =
1 7 1

[]2
[]4
[]10
[ls
16. % (gfcosht dt) =
|:| cosh (z%)
D sinh (z%)
D 423 cosh (z4)
|:| 423 sinh (z4)
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17.5%@
[]10
[]14
O
O
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18. If —2 < f(x) <5 for all x € [1,4] then

4

d-6< [ f@yde <15
1

D—ngf(x)dx§5
1

[-5<J fz)de <8
1

(-8 < [ fa)de<2
1

(©Dr. Hamed Al-Sulami Page 14
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3 —
19. [snh e gy —

[Je2
[]-¢2
o
(12

20. j" sinh z dr =
)

23422
(<42
[Jo

D 62352

e2

32
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21. f sin (In z) do —

Dsin(lnx) +C
D—sin(lnx) +C
Dcos(lnx) +C

D—cos(ln:c) +C

4
22. [ 2—dr=
ul
HE
[le
De4—e
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23. [zesc? (2?) dx =
D cot (22) +C

w/3
24. [ secOtanfdd =
w/6

[12
1o
mERE
M
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25. If [ f(z)dz = F(z) + C then £ (F(z) + cschz) =
Df(x)+cothx
Df(x) + cschx coth x
[ 7/(x) - cothz
[ /(x) — cscha coth

26. If [ 52— do =
[ /GE T2 7T +C
(]G o iiF+C
[13¢/Ga> 20 +1)2+C
[3y/GaZ+2z+1)2+C
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27. If [ 57+ (62 + 3) dw =

D53L1n+5i +C

D5OE Jr;lnii +C
2

28. If [ |3 — 3z|dzx =

0

[]3

[]-3

[Jo

[]1
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3 3
29. If g is an even function and [ g(z) dz = 14, then [ Lf) dx =
3 0

[]14
[12
17
[

30. [ 15 do =
(@ +er)+C
[0 4 ¢
[Jtan—1 (e*) + C
[Jvite+cC
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31. f%dl‘
Dln(l—l—ex)—i—C

& e

[Jtan=1(e*) +C

Clviter+cC
32. f%ﬂdx:

[ J2sin(vz

[ Jsin(v2)2 +C

[Jtan (vz) + C

[]vsinz+c
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D £ sin (52

D%xZeSI_’_%xeSz_%eEm_’_C
D%xeSx_%65x+lg;5x265x+C
D%x265x_%xe5x+%e5x+c
D%xZeSI_%xeSI_%GEm_’_C
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35. [e*cosxdr =
[]esine 4
Dew(cosag—sinx) +C
Dem(sinz2+cosa:) L C
Dew(sinz;cosz) L C

36. [In(2z —1)dz =
DQ“’ 'm@2z-1)+2+C
DQ“’H In(2z—1)—z+C

DQ“’ 'm@2z-1)-2+C

|:|2“3+11n(2x—1)+x+c

End

Score: [ Correct |

Answers: | |
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Points: | |Percent: |

Letter Grade: |:|
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Solutions to Quizzes
Solution to 1.
In (coshx 4 sinh ) 4+ In (coshz — sinhz) = In (¢*) + In (e™7)
— o+ (-a)
=0.
Another solution:
In (coshz + sinh ) + In (coshz — sinh x) =
In ((cosh x 4 sinh x)(cosh z — sinh z))
= In (cosh® z — sinh® z)
=Inl=0.
|

(©Dr. Hamed Al-Sulami Page 25
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Solution to 2.

Since sechy = ——

then sech0 = m

(©Dr. Hamed Al-Sulami Page 26
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Solution to 3.
y= (sech (:c2 + e””))3
y =3 (sech (z® + e““’))2 (—sech (2% + €®) tanh (2® + €¥))(2z + €”)
= 3sech? (z® + e”)(—sech (2 + €) tanh (2% + €”))(2z + €”)
= —3(2z + €®) sech® (z® + €”) tanh (2* + €”).
|

(©Dr. Hamed Al-Sulami Page 27
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Solution to 4. Remember that
COSh2 xr — Sinh2 Tr = ]. divide by cosh? z all sides
cosh?x  sinh®x 1

= simplify

cosh?z  cosh’z  cosh®x
2 2
1 — tanh” x = sech” z.

Page 28
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Solution to 5.

=sech ™ (v/1 — 22 Use the fact (sech ™! (f(2)))’ = @
Y

=2z
y'= 2v/1—x2
V1—224/1— (V1 —22)2

_ 2x
NI =22V —22/1— (1 —22)

(1—-22)vV1—-1+422
= # use the fact |z| = Vz2 and |z| =z if > 0
— X X

T 1
(1—a22)z 1—22
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Solution to 6. Remember that a function F' is antideriva-
tive of f if F'(x) = f(x) for all z € I. Now G(z) = F(z)+¢€?,
then G'(z) = F'(z) + (¢?) = f(z) + 0 = f(x). Thus G is
antiderivative of f. |

(©Dr. Hamed Al-Sulami Page 30
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Solution to 7. Using the graph we see as x getting bigger
and bigger, sinh ™' z is getting bigger.

. C1 -1
Hence lim sinh™ " 2z = oo [ |
Tr—r 00
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Solution to 8.
1

1+x2
f(z) =5e"+Ttan 'z 4+ C

= f(0) =5e" + Ttan ' 0+ C

f(z) =5e" +7

3—5+C
C=
(x)—5e +Ttan la —2

(©Dr. Hamed Al-Sulami Page 32
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Solution to 9.
1

1—|—x2
f(x) =5e" + Ttan ‘o +C

= f(0) =5e" + Ttan ' 0+ C

f(z) =5e" +7

3—5+C
C=
(x)—5e +7tan "t — 2
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Solution to 10.

n
23+33+43+...+n3—2k3 we want to start with —2. we have k = 2 = k — 4 = —2
k=2
let i = k — 4 then k =i+ 4 when k =2 = i = —2
when k =n = i=n —4
n
P43+ 45+ 0= K
k=2
n—4
= > (i+4)>
i=—2

(©Dr. Hamed Al-Sulami Page 34
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Solution to 11.

11
ZZ+2 Zz+22
=1
:;Hz;l gz%dglz

11(11+1
= % + 2(11).
= 66 + 22 = 88.
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Solution to 12. Since f(z) = 2? — 4z + 4 is increasing
on [2, 5], then we will have a lower estimate of the area if we
use the left endpoints. Now, Az = % = % = 1. Hence the
intervals are [2, 3], [3,4], [4,5]. The lower estimate is
L3 = f(2)Ax + f(3)Ax + f(4)Ax
= (22— 4(2) +4)(1) + (32 = 4(3) + 4)(1) + (4> — 4(4) + 4)(1)
=(0)+(1)+4) =5.

©Dr. Hamed Al-Sulami Page 36
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Solution to 13.

n

T

nlirr;o 2(21:? +xicosx) Ny = /(2:53 + xzcosx)dr

i=1

0

(©Dr. Hamed Al-Sulami Page 37
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Solution to 14.

(©Dr. Hamed Al-Sulami
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Solution to 15.
7

/5f(x)dx—5/7f(x)dx

1 10 10
=5 /f(x)d:c—/f(x)dx

1 7
= 5[12 — 10] = 10.

(©Dr. Hamed Al-Sulami Page 39
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Solution to 16.

(©Dr. Hamed Al-Sulami
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Solution to 17.

9
= \/x_3—2\/5}
— |30 - 218 - [30v1 - 2V
=8 6]~ 2 -2
:[12—§+2]:4§0.

(©Dr. Hamed Al-Sulami Page 41


http://www.halsulami.info

Math202-EC Review for The First Exam-Fall 2012

Solution to 18.

4 4 4
since — 2 < f(x / §/f(x)dx§/5dfc
1 1 1

b
m < f(z) <M = m@b—a) < /f(a;) de < M(b — a)

L
= (-2 /f Ydr <5(4—-1)
1

4
/ )dx < 15.
1

(©Dr. Hamed Al-Sulami Page 42
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Solution to 19. Remember that [ f(z)dz = 0.

3
S o1
Hence [ Smg—x‘” dz = 0. [ ]
3

(©Dr. Hamed Al-Sulami Page 43
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Solution to 20. Let f(z) = sinhz

rdz2”
Since f(—x) = (f;)lﬂ(_fa):)z = ;fﬁ;f = —f(x),
3
then [ %—hﬁ dz = 0. [ ]
3

(©Dr. Hamed Al-Sulami Page 44
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Solution to 21. Remember that (Inz)’ = L.

in (1 1
/ M dr = /Sin (Inz) —dzx use the tact /m (F(2)) f' (z)de = — cos (f(2)) + C.
xr X

=—cos(Inz)+ C.
|

(©Dr. Hamed Al-Sulami Page 45
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Solution to 22. Remember that (Inz)’ = L.

64 4

2 - 1 s+l
/ ———dr =2 (ln J)) 1/2 —dx use the fact /[f(w)]" f(z)de = JEAG2) M 1.
zvVinx x :

n+1
e e

(©Dr. Hamed Al-Sulami Page 46
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Solution to 23. Remember that (Inz)’ = L.

1
/x csc? (2?) de = = 5 esc? (22) 20dx wee e tact [ ese? (4@ 1’ @)z = — cot (1)) + €,

) CO; @) o

(©Dr. Hamed Al-Sulami Page 47
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Solution to 24.

use the fact /sec (f(2)) tan (f(2)) f'(z)dz = sec (f(z)) + C.

/3 /3
/ secftanf df = / sec f tan 6 df
/6 /6
= [sec 9]:;2
= [sec (7/6) — sec (7/3)]
2

2[2—%]

(©Dr. Hamed Al-Sulami
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Solution to 25.

d d d
T (F(z) +cschz) == . (F(x))+ T (cschz)
= f(x) + (= cscha coth )
= f(x) — cschz cothz

(©Dr. Hamed Al-Sulami Page 49
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Solution to 26.

20z + 4
3x—+ do = = /(5x2 +22+ 1)1/ 2(22 + 2)d
ba? +2z +1
- 2/(5962 +22+ 1)V (22 + 2)da
wse [15()]" ' (@) = % e

= 2[%(5332 +2x+ 1) 4 C

=3/ (522 4+ 2z +1)2+C.

(©Dr. Hamed Al-Sulami Page 50
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Solution to 27.
/5””2+””(6x +3)dx == /59”2“’ 32z + 1)dz

af (@)

+C

= 3/5z2+z (22 + 1)dx use /af(“) # (2)de = 1
2
59: +x
Inb
5:c2+:c

Inb5

|+C

=3

+C.

(©Dr. Hamed Al-Sulami Page 51


http://www.halsulami.info

Review for The First Exam-Fall 2012

Math202-EC
Solution to 28. Note that |3 —3x| = |3(1 — )| = 3|1 —z|.
11— 2| = 11—z, ifl—x>0;
| —(1-2), ifl—-2x<0.
| 1=, if —z>—1;
Tl -1 —2), f-z<-1

11—z, fz<l
Tl z—1, ifx>1.

So on the interval [0, 1] we have 3|1 — | = 3(1 — z) and
on the interval [1,2] we have 3|1 —z| = 3(z — 1)

©Dr. Hamed Al-Sulami
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£C2
=3~ Tl +3[5 -
(1~ 5) — )] +3[(5 ~2) — (5~ 1)]
:3[§—O+0+%]:3

©Dr. Hamed Al-Sulami Page 5:
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3 3
Solution to 29. Since 14 = [ g(z)dx = 2 [ g(x) dz, then
3 0

3
Jg(z)dz=17.
0

3| =
o\w
Q
—~
)
SN~—
ISH
)

3(33
Jre-

3|

(©Dr. Hamed Al-Sulami Page 54
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Solution to 30. Note that (14 ¢”) = e”.

e’ e’
dr = dx use/f( ) e = ()] + ©.
1+e 1+e” 7 (=)

:ln(1+€w)+0.1+e“’>0, [1+4e®| =1+e"

(©Dr. Hamed Al-Sulami Page 55
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Solution to 31.
eQac — (e:c)Q.

e e*
7d = - ./ N9 use
/1+62x . /1+(6x)2 Az e

=tan"* (e¥) + C.

£ ()
14 [f(2)])?

(©Dr. Hamed Al-Sulami

Note that (1 + e?%)" =

2e%* £ e and

da = tan "1 (f(2)) + C.

Page 56
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Solution to 32. Note that (v/z) = 51-.

cos (V) sin (v L €
de_/ (\/_)\/Ed

1
=2 / sin (\/E) m AT use / cos (f(2)) ' (x)dz = sin (f(2)) + C.

= sin (vx) + C.

(©Dr. Hamed Al-Sulami Page 57
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Solution to 33. Let

u=zx dv = cos (bz) dx
du = zdx v= lSin(E)x)
Therefore,
1. 1.
/xcos (5x) dx = (x)(g sin (5z)) — /3 sin (5z) dx
uv [vdu
= Z cos (5z) — / ! sin (bz) dx
-5 5
= %cos (5z) — % /Sin (52) dz
= % cos (bx) — %(—% sin (bz)) + C
1

= % sin (5z) + o5 €8 (5z) + C.

©Dr. Hamed Al-Sulami Page 58
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Solution to 34.

Alternate signs v and its derivatives dv and its antiderivatives

2 5z _ 3,2, 5x_ 6 ,.,5z, 6 _bx
Hence [ 32e’ dx = 22%e e + 1o=e7" +C. [ |

+ 312\ 6
1
o 6 — 5z
v \E]i)e
.~ o
+ 6 N@
— 0 65:10

T 125

Differentiate until you get 0.

(©Dr. Hamed Al-Sulami Page 59
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Solution to 35. Let
U = COS T dv =¢e"dx

du = —sinxz dx v=-e"

(©Dr. Hamed Al-Sulami Page 60
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Therefore,

/e“’ coszdx = e” cosx — /e””(— sinz) dx vse [wdv = v~ [vau

=e"cosx + /ez sin z dx Int. by part again u = sine  dv = @
du =coszdz v = e"
=e“cosz + {e“’ sinz — /e“’ cosx da:} Use [wdv=uv— [vau

/e’” cosrdr = e”cosz + e’ sinz — /e’” COSTAT  We are trying to find [ ¢® coss de.

e®coszdr + /ez cosxdr =e®cosx + €T SiNT  Add the two intesral.

2 / e cosxdr =e”cosx + e*sinx Divide by 2 and add C to the right sid
e*sinx + e* cosx
e® cosxdr = +C.
2
[ |

(©Dr. Hamed Al-Sulami Page 61
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Solution to 36. Let

u=1In(2z — 1) dv =dz
2
20 -1

du = dx v=2x

(©Dr. Hamed Al-Sulami Page 62
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Therefore,
2 :
/ln 2z —-1)de=2a2ln(2z—-1) — /xzx — dr  vse [uav
2 20—
=zln(2z—-1)— / T da oo ZETAHE
20 — 1 2z — 1

20 —1 1
:xln(Zm—l)—/[ x + :| dx U,\(.”_‘»bzub

20 —1  2x—1
1
=xzln(2x —1) — 1
xln(2x — 1) /[+2 _Jdm
=zl —1) 1 —
=zln(2z /dm /2:0—1

— 1) — = @

=rln(2r—1)—=z 2/2x—1d [ 7o
1

:xln(Zm—l)—x—§ln(2x—l)+C

:(x—%)ln(Q:c—l)—:c—l—C

2z -1
= x2 In(2zx—1)—z+C.
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