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SOLUTIONS:
1. . : odd function — @

2
2. [c]: /(x3+3x2+5x+2)dx: (%+8+5% +4)—0=4+8+10+4=26]
0
1 1 ; I1
3. [D]: / (20252025x2025+1)\/1—xzdx:20252025/x2025\/1—x2dx+ /\/1—x2dx =0+ 2 =| 5|
- “1 5
odd =0 area of unit semicircle
/2 /2 /2
4. I = /lntanx)dx—> /lncotx)d /ln(ta;x)dx:—lﬁlz—l —>@
0 0 0
1 . _x e
5. : /0 exte dx£>/1 etdu = [e“]i:
V2 2
: X t=x2 1 . 1 t 2_ I1
6 @ /7x4+4d E/ —E{arctan <2>}0_ 16
0 0
T 17 1 n
7. [D] : /sinx sin2xdx = 5/(cosx—cos3x) dx = E[sinx—%}o =[0]
0 0
/2 " 0 p 1 p )
" sin x u=cos(x —au u
8. : d / :/72 1 1] =[in2
@ 0/cosx+l * / u—+1 / u+1 [n(u—f— )}0
/2
9. . /arctanx x—tant 7tdt B IX
x2+1 | 8
j /3 | I1y/3
10. n : The value inside the rootis 3 — /\/gdx = \@[x}o = Tf
0
1 i .
i u
11. = |In|1 =|In2
. /ex+1 / 14+u [n| +u\}0
T T 1 i I
12. d x=tant /1_ 240 —| 2
[B]: /x2+1 /<x2+1 (x2+1)2) * €08 4
0 0 0
x+1)sinx | y=p-x [T (T—x+1) smx [(x+1)+ (m—x+1)]sinx
13. d / / dx =
@ / 1+sinx X 0 1+sinx 2 1+smx :
7T
T+2 sin x _n+2 5 sin x 42 T m+2 I — 4
>/, 1+sinxdx_20/1_(sec x—C052x> dx = 2 [x—tanx+secx}o —T(n—z) et
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2 78
2% + x6 4 x* 2x3 —i-1+x*2 200 +x2+1 u=x54x343x 1 73
(A ] 2 ] ] . )

(x8 + x5 4 3x3)2 (x5 +x243)2 / (x6 4 x3 + 3x)2 / 3u? 1170
1170 mod 73 = 1673 +2 mod 73 = 2]
3 (2025 3 (2025
E|: — | Di t
0/—18—3x+13x2+7x3+x4 0/ x—1)(x+2)(x+3)2

D] : /lnf )dx = / (W) dx = %/Ol[lnn—lnsin(nx)w I(Inm+1In2) = fln(21'[)

' B 1 o I'(x)+TI'(1-x) B 1 B
[A]: Iff(x) = r(x)[r(x)+r(1_x)],thenf(x)+f(1 x) = FOTA -9 T Ta—v)] ~ @I —x ~
. 1 :
Sm(nx),thereforeklz/smz(;[x) Iy — %[_COSS’UC)};: %

0

(c]: /(\/x\/iJr\/er\/i) dy =YL ] 5 94\[(t3+t_3> <1t> dt =

o 4\[ 9—4f 165
5/ (s =i o )ae = [F 436 - 38 -] 1658 =1
1

1
Alternatively, consider m +n = y,m3 +n3 = 2x,mn = 1,(m + n)(m* — mn +n?) = (m+n)((m +n)?> —3mn) =
y(y* — 3) = 2x, solve the integral from here by using the inverse.

[&~
[es][e8)

In(x 4 2) x=10-x 1 [7 ln(x +2)+1In(12 — x) g
@ / x = / ldx =
In[(12 — x)( x—|—2)] 2 In[(12 — x)(x 4+ 2)]
2  arctan(1 + at P tan(1 +2 tan(1
: /arctan(1+ex)dx = 1 (a) :/arc an(1 + at) it — I'(a) :/ _ arctan(1 + 2a) — arctan(1 + a)
t 1+ (1+at)? a
0 1 1
In2 1 IIIn2
and 1(0) = "2 = 1(1) = 1(0) + [ I'(a)da = 3 =
0
Alternatively, substitute u = In(2) — x and add. Recall the identity arctan(a) + arctan(b) = arctan( “H’ 5). If we do
arctan(1 + e*) 4 arctan(1 + e"27%), 1”fﬂbb = —1. Since 1 +¢* > 0,1+ e@=* > 0, the sum is —Z 4+ =3 The
desired value is 3% - In(2) - 3 = 3H81n2
©0 1 o N1 d o 1 d s 1 +22n 00
X u n
L gy /Hiz / Y il [ 14272
D] 0/22UJ+{X} n;(,n 22"+ x—n ”Zao 22" +u E ( 22 ) <£[0< )
k+1
0o ok+1 1—(1 2
on 2 4 2k 1 — X . 2
1‘[(1+x ):(l+x)(1+x)(l+x)...(1+x )= 5 lim —— =2 =[In2]
n=0 1—x koo 1—1%
1
arctan x x=sinf /2 arctan(asin ) , /2 dao T
E / dx Fa) = [0 do > Fa) = [ = and F(0) =
1 — 22 (a) 0 sin6 @) 0 1+a?sin0  2v1+ a2 ©)

0 — F(a) = gsinhfla = F(1) = %m (1+v2)|
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arctan ax 1 1 2 1
Alternatively, I(« :/701 I —/ dx; x = sin(0) = / .
1) ; xvV1—x2 (®) Jo (14 (ax)?)V1 — x2 (©) Jo 1+ (asing)?
Factor sin?(6) from both the numerator and the denominator and apply the Pythagorean identity.
. / _7 u:x+l /oo udu II
(v4 1+ 21 1)3 1 - 3
(xt+ 22+ / H ) _1] ) " 148V3
/2 s 2 /2
_ » B cos(2(2n +1)x) = 1 ’ & 1 B
[B]: /ln (tanx)dx—/[ ZHZT dx—4nZ;0(2n+1)2/cos (2(2n+1)x)dx—nn§)m_
0 0 - 0 -
8 | 8
ooln(x)z y—plt ) ) M e U 2 +1
Ortan(x):u—>0/1+x2dx—>/ool+82u _/001+€ 2u 2/ 1+e~ 2udu—2/ Ze " =
£ o [
= (2n+1)7 | 8
/2 /2 /2 .
@ [ — 7 sinx 4+ 2cos x gx x—F—x o] — 7 3(sinx + cos x) Jr — 7 3v2sin(x + ) dx = 3]. Letx = T +0
J 1+ +/sin2x 1+ V/sin2x 1+ V/sin2x ' S
/2
sin(x + 7 -
thenI:/ s+ 5) g 2[/ cos 6 d@—z/ 050 o _p sy=|30=2)
) 1+ /sin2x 1+ 1+ cos@ 2
LxIna+x) / 1 flax+1
xIn(a + x ax o o
I(a) = | —————Fdx. dx = / - dx = —~ In2
() /o 14 x2 0/ 14—x2 ) (e + x) * 1—|—Dc20 [1+x2 a+x] * 2(14 a?) nest
T « 1
+ad) l_szln(l—f—oc) — I(a) = 3 (ln(l—i—zx ) ln2—|—7rarctana> +C

1

1

= /xlnx Yo (—1)"x¥dx = Y (-1)" /x2”+1 Inxdx =) (-1)" [ 1} Z
, = J (2n+2)2 =
w2

1
xlnx
1(0) :/1
0

n=0 n=0
> (—1)m-1 1 1/ 5 2 2 In?2 2
Yy T s T ) =P+ ) - =t 104241496 =111
L i gy o UM =g 2 §) - g =S go 1242414
t
/4 =i nr/4 1- t\" o /4 oll/4
: lim { n / etan” xdx ) —— lim / et/ 4t/n — dt%e”“/e_mdt:—:
n—00 n—co 1+ L 2 2
0 0 n 0
1 o 1 l
: lim n/ : dy 5 =X / noee / du—
n—co / x> +1 1_|_u,, 2 2
4 1 i 1 4
@' /x\fln( )dx x=u? / 4u* In(u 4/14 u? +1) In(u / ()  u*In(u) i
' / x2—x+1 ut — u2+1 ) u6+1 ) +1  ub+1
1u41r1 T 1 °°t’61n( T T In(#)t*
=t
Not LI L O P 1Y / _ /— dt
Oe.o/ 6+1 l/vé+1 36 Jo t+1 J () IS -
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—7? cos(mt) t=2 2\@71 2,/311%
-2 4 —4
(sin(7tt)2 VAT = A1 ) = |

1/ (2) 5 1 (a) = T(OT(1— 1) = mesent — I'(a) =

30. : Recall the identity of ¢ — 1 = % Write the integral to

[eS) 1 [eS)
/ x? arctan(x / N / x? arctan(x dx
x(x? +1)2 1 T x(x? +1)2

0

Note
o T

0 1
/ x?arctan(x) , / %5 (% — arctan(x) / x? (5 — arctan(x)
xx4’+1 _1 (x=9+1)2 x‘i’+12 X

1

So the desired value is

1 1
s x9 Wy 7T 1 II
L S SN S W
2 ) x(1+ x%)2 2¢ ) (1+ x)2 4P




