Math 202(01) Solution
Hour Exam I 21 — 22 February 2002

1. If tanhz = ;L, find cosh x and sinh x.

Solution: We use the identity 1 — tanh? 2 = sech %z to get

1
sech 2z = 1——6
25

_ 9

25

3 5
so that sech z = 5 Thus coshz = 3" Then, since sinh z = tanh x cosh x, we get

sinhz =

W = O
X
Wl Ut

2. Find hII(l)(l + sin 293)%.
r—
Solution: The limit has the indeterminate form 1°°. We set

1
y = lim(1+sin2z)=

Tr—
and take logarithms to get

In(1 in 2
my = lim 2LFsin22)
x—0 x

The limit on the right has the form 0/0, so we may apply I'Hospital’s rule to get
2cos2x

x% 1+ sin2x
= 2

Iny =

Thus y = €.
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Solution: Let u =9 — 2x so that du = —2 dx. We have

/1d33 = 1/u_§du
Vb —2x 2

= —Vu+C

= —vV9-22+C

So that
4
/ VI —2zdr = [—\/9 - 2x]
0

= —V1+V9
= 2

4
0

x5
4. Find / g
14 a3

Solution: Set u = 1+ 22 so that du = 322 dz. We'll also need to use the fact that z° = u — 1.
We transform the integral to

3
T 9 1/u—1
der = = d
/1+:L’3x v 3 uw ¢

1
= f/l—ldu
3 U
1
= g(u—ln|u\)+0

1
= g((1%—x3)—ln|1—|—9v3|>—i—C’.

5. Find /m2 sin 2z dx

Solution: We integrate by parts. Set

9 cos 2z
u = vo= -
2

du = 2xdx dv = sin2xdzx.

We get

2
2
/x2cos2xdw = —%—I—/wcos%cdx.



We need to evaluate / x cos 2x dx. We do this by parts as well. Set

sin 2z
u = v o=
2
du = dzx dv = cos2xdx.
Thus
in 2 in 2
/xcostdx _ e x_/sm xdm
2 2
B a:sin2x+cos2:c+c
N 2 4

Substituting this into our original integral, we get

22 cos 2z
2

/;1:2 cos 2x dx +/x0082xdx

x2cos2x xsin2z  cos2z

:_2+2+4+C.

. Find /cos5xdx.
Solution: Write

cos* z cos x dx

/cos5xdaj = /
= /(l—sian)Qcosmd:E

(1 — 2sin’ z + sin? z) cos z dz.
Set u = sinx so that du = cosxz dz. We get

/cos5xdm = /(1—2u2+u4)du

2l wd
= -+ =+
U 3 + 5 +
. 2sin®z  sin®x
= sinx — + +C.
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7. Use a trig substitution to eliminate the square root from the integral / V9 + 4a? dx.

Do not try to evaluate the integral; just rewrite it as an integral df with no square
root.

Solution: We want 422 = 9tan? 6. We can write this as 2z = 3tan6, so we’ll set

r = gtane

3
der = 3 sec?0db.
The subsitution yields

/\/9+4x2d:c = /\/9+9tan29;se026d9

= 9/sec39d6’.
2

8. Compute [ (e
. Compute | ————.
P Va2 =9
Solution: We use the trig substitution x = 3sec so that dr = 3secftanfdf. Making the
substitution, we get

/ dx _ / 3sectan b 20
o2 —9 3secHv/9sec?h —9
_ 1/d<9
3
0
= -+
3+



