Math 1102 Calculus II
Quiz 2: Thursday Feb 1, 2007 Barry’s Solution

Instructions: You have 15 minutes, you may not use Mathematica, and you must work alone, but you
can use your notes and text.

1. (20 marks) Evaluate the integral I =

dt
/\/t2+2t—8'

Solution This looks like a trig substitution, since there is a square root in the integrand. However, it
needs some modification before we can integrate.

First, complete the square:
t+2=(t+1)7°-1
42t —8=(t+1)>-9

The integrand becomes

dt
/ Vit 42t —8
dt =
/ ————Substitution: r=i+l
/(t+1)2—9 de = dt
/ dz
V7 =9

This is now ready for a trig substitution. The integral contains a V22 — a?, with a = 3, so we should
use the trig substitution:

T =asecl = 3secl

dx = 3secOtan b do

Now, we find expressions for all the components of the integrand:

22 -9 = +9sec20 -9
= V9Vsec2f —1
3Vtan? 60

= 3|tanf| = 3tand
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And now we do the integral:

B /SSeCGtane df
- 3tand

= /sech@

= In|secd + tand| + C

|

Now we need to back substitute to get the integral in terms of ¢. First, construct the diagram that will
help us back substitute the 6:

x
0=—
sec 3
1 o
3
2 _

Secezg, tanHZx—g,

3 3

And now we can finish the back substitution:

dt
/\/t2+2t—8

= In|secf +tanf| + C

2 _
Y L ') O
3 3
t+1 t+1)2-9
= In _?t + (+3) +C

This wasn’t asked, but for what values of ¢t > 0 is this formula valid?

This formula will be valid for any region of ¢ which is in the domain of the function. Therefore,
(t+1)2 =9 > 0, or we get a square root of a negative number, which has no solution for the real
numbers. This means that our formula is valid for ¢ > 2 (since we are told that ¢t > 0 for this problem).



