MATH 230 §4 TEST II NAME SOLUTIONS

Prof. J. Beachy 3/23/2007 No calculators. Show all necessary work.
1. (12 pts) Find the derivative ¢’ of each function.

(@) y=(@"+tan"tz ¢ =4a2%)(tan" 2) + (a* + 1) (x21+ 1)

1
(b) y = sec™!(4a3) y = <m> (122%)  You can use the integration formula in reverse.
x x3)% —

2. (18 pts) (a) /sec(4<9) tan(460) df = i sec(46) + C

3 -6
(x —5)2222+1)(z+7)

(b) Determine the form of the partial fractions decomposition of

A L B +C’x+D+ E
(x—=5)2 x-5 222+1 z+47

4
C  da
V2 4+ 2z 4+ 65

(c¢) Find a triangle you could use to make a trig substitution to evaluate
or find the substitution directly. Hint: first complete the square.

Va2 +22 +65 =22 + 20+ 1+64=/(z +1)2 + 82

You need x + 1 as one side of the triangle and 8 as the other, with \/m as the hypotenuse.

1
This gives tanf = %, which leads to the substitution z = —1 + 8tan#.

3. (15 pts) Find each of these limits. Explain your answer.

T T
(a) lim tan™'z = 5 Since this is the inverse of the tangent, whose graph has a vertical asymptote at x = 5

Tr—00

. . 0
there is a horizontal asymptote at y = 5

3z _ 1 3 3z 3
(b) lim & = lim 2> =2 =3
z—0 sinx z—0 COS T 1

0
L’Hospital’s rule can be applied because the limit has the indeterminate form o
(c) lim+(1 + sin 4x)°°t* = ¢
x—0
In(1 in 4
Let y = (1 + sin4x)°*® so that Iny = In ((1 + sin 42)°°*®) = cot z In(1 + sin4z) = w
anx

0
Now when we take the limit we get the indeterminate form 0’ and so we can apply L’Hospital’s rule.

4cosx
In(1 in4 i 4
lim w = lim ltsindg 2 _ 4. Since lim Iny =4, we have lim y = e?,
o—0+ tanz r—0+ secx 1 z—0+ 20+
3 2 3 2 2
- - 1
4. (5 pts) To find lim L 7T 4 Math 229 student writes lim — = lim —— = —
rz—1 11,‘3—1 rz—1 1‘3—1 w—>1.’1}2—‘r$—|—1 3
3 2 2
— 3x° —2 6x—2 2
while a Math 230 student writes lim ac T lim ;v v lim v = —.
r—1 aj3 —1 r—1 3,)32 r—1 6x 3

1
Which answer is correct? Or are they both wrong? Explain.  The correct answer is 3"

The first answer comes from factoring and canceling (z—1), since 23 —2? = (r—1)z% and 23 —1 = (z—1)(2®+2+1).

. .. . o 3x2—22 .
The second answer comes from an incorrect application of L’Hospital’s rule. The limit hrn1 TR is not an
r— X

indeterminate form: substituting = 1 gives the correct answer at this stage. Since it is not an indeterminate
form, you cannot differentiate again.



. (10 pts) (a) Use integration by parts to find /tauf1 xdx.

d
Let u = tan~! 2 and dv = dz, so that du:%andvzm.
=+
/tan_lxdx:xtan_lx—/idazzxtan_lx—1/2—xdx=xtan_1x—lln(x2+1)+6'
2 +1 2/ 2241 2 '

. (10 pts) /C053 0 sin? 0 df = /(1 — sin” §) sin® 6 cos 0 df

Let u = sin 6, so that du = cos 6 df.

3 5 -3 5
/COS3HSin29d9:/(1—u2)u2du:/(u2—u4)du:%—%—FC:Sm o _sin 0+C’

3 5
. (10 pts) /x4 Inzdx = Use integration by parts.
Let v = Inz and dv = 2* dz, so that du = d?x and v = %5
/a:4ln:vda:: L /xS . 1dx: 2 e - }/x‘ld:c: lnz - £5+C
) 5 5 5 5 25
. (10 pts) / #ﬁcﬁ—l? dx = Use partial fractions.
We have @ _2;6)—(;1_ D = $il 3 + w?ll’ so2x+1=A(xz—4)+ B(z — 3).

If we let x = 3 we get A = —7, and if we let z = 4, we get B = 9.

2z +1 dx dx
———dx = —7 9 =-T71 —3)+91 -4+ C
/x2—7x+12 * /CE—3+ /;v—4 n(z —3)+ 9l —4) +

42 422

Use a trig substitution. The triangle to use has 1 as the hypotenuse, and = and /1 — 22 as the sides.
Then the substitution is x = sin 6, so dxz = cosdf, and v/1 — 22 = cos 6.

2 2 .2
/de:/w0089d9:4/Md0:4/tan29d9:4/(se629—1)d9
(V1—a2)3 cos3 cos?

4x
=4tanf — 40+ C = ——— —4sin" 'z + C
V1—22



