Math 202(01) Practice Hour Exam #1 — Solution 18 February 2002

1. If sinhx = 152, find cosh x and tanh z.

Solution: Using the identity cosh? z — sinh? 2 = 1, we find that

25
hz — — =
cosh”z — -
169 13
so that cosh?z = i so that coshx = T Then we get
inh
tanhz = S
cosh x
_ 2
13

2. Find lim (e” + )7

Solution: The limit has the indeterminate form oo”. We set

y = lim (e* —}—m)%
Tr—0Q
and take logarithms to get
l x
my = lim &)
T—00 €T

The limit on the right has the form oco/oc0, so we apply I’'Hospital’s rule to get

et 41
Iny = lim .
r—00 et +

The limit still has the form co/o00, so we again apply 'Hospital’s rule to get
X

) e
Iny = lim .
x—o0 T + 1

Finally, we can multiply top and bottom by e™* to get

) 1
Iny = lim
z—oo ] 4 =%
=1

Thus y = e.
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3. Compute/ V3x + 1ldx.
1

Solution: Let ©w = 3x + 1 so that du = 3 dx. We have

1
/\/31:+1da: = g/\/ﬂdu
3

2u?2
= C
9 +

= —Bz+1)24+C

So that

/fmdﬂc = [;(3x+1)§r

7
T
4. Find / —dx.
Vat+6
Solution: Let u = z* + 6 so that du = 42° dx. We will also need to know that z* = u — 6.
We get

/x3 4 dr — l/i( —6)d

pr R VTR !
1

= Z/u%—Gu*%du

3
2uz 1
— 12u2

4
_ @462 g@ 3Va 164 C.

=

N

5. Find /I2€2x dz.



Solution: We use integration by parts. Set

2z
u = z° vo= e

2
du = 2zdzx dv = €e*dx.

We get

2 2x
Tee
/xQeQI de = 5~ /xe% dx.

So we need to evaluate /xe% dx. We do this by parts as well. Set

6235
U = vo= -
du = dx dv = e*dx.
We get
2x 2x
2 ze e
der = — | —d
/ ze“rdx 5 5 T
2x 2x
ze e
= - —+C.
2 4 +

Substiuting this into the original integral, we get

/.’13262rd1‘ _ z2e® _ <x622x B ix> Lo

2
2 2z 2x 2x
x‘e xe
= — —4+C
2 2 + 4 +
. Find /sin_lxd:v.
Solution: We use integration by parts. Set
uw = sin 'z v o= x
d d d d
U= —— v = dx.
V1 — 22

We get

.1 -1 €
sin""xdr = xsin" z-— / —dx.
/ V1—z2



To evaluate the integral on the right, set w = 1 — z? so that dw = —2z dz. We get

T d _ 1 _;d
/\/1—:132 T —5/11) s aw
= —Vw+C
= —V1-22+4C.

We substitute this back into the original integral to get

/sin_lxdm = zsintz+V1-22+C.

7. Compute / cos® x sin® z dz.

Solution: We write
2, 3 _ © 2N a3
/cos rsin®rcosrdr = /(l—sm x)sin” z cos x dx.
Set v = sinx so that du = cosx dx. We get

/cos3xsin3xdx = /(1 —u?)u? du

= /uS—u5du

4 6
u u
- ———4C
1 6"
i 4 ;6
SIn - T Sin- xr
= - C.
1 6

8. Compute /tangzdw.

Solution: We write

/tan?’xdx = /tang:rtanmd:r
= /(sech — 1) tanx dx

= /tan:pseczxdx—/tanxdx

tan2
= ar; x—ln|secm|—|—C’.




2
x
9. Use a trig substitution to eliminate the square root from the integral / T dz.
r—x
Do not try to evaluate the integral; just rewrite it as an integral df with no square
root.

Solution: To begin, we complete the square, writing

dr—a? = —(2®—4dx+4-4)
= —~(@-2?-49)
4 — (z—2)>

We want (z — 2)% = 4sin? 0, so we'll set x — 2 = 2sinf. That is,
x = 2+ 2sind
dr = 2cosfdb
The subsitution yields
/ z? dr — / (2 + 2sin #)?2 cos 0 d
Viz 22 Vi w6
/ (24 2sin6)?2cos 6

db
2cos 6

= /(2 + 2sin 0)* dé.

3

x
—dx.
V16 — 22
Solution: We’ll use the trig substitution x = 4sinf, so that dr = 4cosfdf. Using the
substitution, we get

10. Compute / (Use a trig substitution.)

3 64 sin> 0
——dx = 4 cosOdbf
/ V16 — 22 V16 — 16sin2 @
= 64 / sin® 0 df

= 64/(1 — cos? 0) sin 0 df

3
= —64 (cos@— COZ 9) +C

4 3
= 0 (;)OS — 64 cosf + C.

To write cos# in terms of x, we draw a triangle containing an angle 6 with x = 4sin 6.



V16 — 22

V16 — 22

We have cosf = — so that

Nl

64 cos® 16 — 22
ZOS —6dcosf+C = (3:8)—16\/16—952+C.




