CalculusllI
Practice Exam 2, Answers

Find theindefiniteintegrals of thefollowing functions.

1L /arcccsx
VvV1—x2

Answer. Letu = arccox, du= —dx/v/1—x2. Then

2 2
arcco u (arccox)
27 _—_/ du=—-——+C=——""4C.
Ve =T 2
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Answer. Letu=Inx+1, du=dx/x. We get

2 3
/7(Inx)—(}— Y dx=/u2du= 70”)(; D +C.

3. /cos°’xsin2xdx
Answer. Herewe usethefamots trig identity: cox = 1 —sin’x:

/Co§xsin2xdx: /(1—sin2x)sin2xcosxdx.

Now, let u = sinx, du = cosxdx:

dx
4 / X2(x—1)

Answer. We needthe partialfractionexparsion

1 _A, B C
X(x—=1) x x2 x=1"

Puttingtheright handsideover acomma denaninatot we getthis equalityof the numerators:1 = Ax(x —
1) +B(x—1)+Cx?.
x=0: 1=-B sothat B=-1

x=1:1=C
coeficiert of xX*: 0=A+C, sothat A=—1.

dx dx 1 2
/xzx 0 / / /Xfl_—lnx+;+ln(x—l)+c.

Thus




5. /\/>_<(x+ 1)dx:/(x3/2+x1/2)dx: §x5/2+§x3/2+0.

Thisis hereto remindyouto try the easythingsfirst; don't justassumehatif anintegral appeas in this
section,it will needsomecomplicded substitutionor integrationby parts.

6 / dx _
" X(R+4x+5)
Answer. Again, we seekthe partialfractionsdecanposition

1 _A, BxC
X(X2+4x+5)  x  (X@+4x+5)°

Thisleadsto theequatiorof numerators:1 = A(x? + 4x + 5) + Bx? 4+ Cx.

x=0: 1=5A sothat A:}

5
- 4
coeficientofx: 0=4A+C, sothat C=-— 5
coeficient of x> : 0=A+B, sothat Bz—%
Thisgetsusto
/ dx /dx / X+4
(x2+4x+5 x2+4x+5
To integratethe lasttermwe usealittle algebra:
/ X+4 dx—/ (x+2)dx 2dx
X+4x+5" ) (x+2)2+1 (x+2)2+1

1
=5 In((x+ 2)2+1) + 2arctan(x+2) +C.

So,finally

/m 5(|nX 5 Lin((x+ 22+ 1) + 2arctarx+ 2)) +C .

7. / X2 sinxdx
Answer. Letu = x?, dv = sinxdx, du= 2xdx,v = — COSX:
/x2 sinxdx = —x% cosx+ 2/xcosxdx .
Anothe integrationby partshandesthelastintegral: u= x, dv = cosxdx,du = dx, v = sinx:
/xcosxdx = Xsinx— /sinxdx = XSiNX+ CcoX,

finally giving
/x2 sinxdx = —x? cosx+ 2(xsinx+ casx) +C .

Calculatethe definiteintegral.




2
8. / (X% + 3x— 1)%(2x+ 3)dx
0

Answer . Herethe substitutionu = x2 + 3x— 1, du = 2x+ 3works:

2 2 2 ° 5 us9 5
/ (x*+3x—1) (2x+3)dx:/ wdu= —|7, =3+
0 -1

e
9./ x2In(2x)dx
1

Answer . Integrateby partswith u= In(2x), dv = x2dx, du = dx/x, v=x3/3:

/len(ZX)dx: x In(2x) —% x2dx = X—33In(2x) _X_93 .
Then . o , 5 5 . .
/1 XIn(29dx = (% In(29) - %) t=Sin@e - -Zin@ -3

10 / P_dx / i = arctarfx+ 2)|2—arctan4 arctarg = .2187
“Jo X¥+4x+5  Jo 1+ (x+2)2 0~ — :



