MATH 2300-016 QUIZ 2 Name:

x—1
Lo = g
/a;2—6a:+9 v

The denominator factors as 22 — 6z +9 = (z — 3)
decomposition has the form

2 so we want the partial fraction

r—1 A n B
2 —6x+9 -3 (v—3)2

Clearing denominators gives
r—1=A(x—3)+ B = Az + (B — 3A).
Equating the coefficients of powers of x give a system of linear equations

1=A
—1=DB-3A,

which has solution A = 1, B = 2. Hence
rz—1 1 2 2
——————dx = d ——dr=1 -3 -—+C.
/%’2—6%4—93j /x—3 :E—I_/(.QC—B)QQj nlz—3| 9L'—3+

3r+1
2. d
/:U2+4 v

We have

3r+1 3 1
dx = dz.
/:L‘2—|—4x /x2+4+/m2+4$

Making the substitution v = 2% + 4, du = 2zdz in the first integral and recalling

i defGQ = Larctan(z/a) for the second gives

3 1 3 [d 1 3 1
/;1:214 +/:132+4d$: 3 ?u+§arctan(x/2) = §1n|az2+4| +§arctan($/2)+0,

2
x
3. /<1_x2)3/2dx

With the substitution x = sin 8, dx = cos 8 df, we get

a2 sin2 0 cos 0 db sin2 6 cos @ df sin2 6
/ = / _ / _ / d
(1—22)3/277 | (1—sin?0)3/2 (cos26)3/2 | cos?6

:/tan29 d0:/(36020—1)d9:tan9—0+0.

gur substituion is § = arcsinz so that tan # = tan(arcsinz) = \/lfi? (draw a triangle).
ence

2
T T
dr = —arcsinx + C.
/ (1 —22)3/2 1— 22



4. [ In(sinz)sinz cosz dr (Make a substitution then integrate by parts.)

With y = sinz, dy = cosx dx we have

/ln(sinx) sinx cosx dr = /ylny dy.

Now integrate by parts with

u=Iny, du=dyly,

to get
2 2 2
Y 1 Y Y
Iny dy==~Iny — = dy=“-Iny — =.
/?J nyay =~y 2/9 y=5my—7
Hence
sin? x sin? x sin? x
/1n(sin:v)sinxcosx dr = In(sinz) — +C = 5 (In(sinz) — 1/2) + C.
322 + 2z +1
5. (a) Divide: roer =Axr+ B+ ——
T+2 +2
322 + 22+ 1
e+ 2x + A4 9
T+ 2 +2

(b) Complete the square: 2% +x + 1= (v + A)? + B.

P 4r+1=(x+1/2)%+3/4

(c¢) Find the exact value of sin(7/8) using the half-angle formula.

We have (x/) /\[ Y
. 1 — cos(m/4 1-1/v2 2 —/2
sin?(7/8) = 5 = 5 =7
Hence
sin(mw/8) = M
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