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QUESTIONS

Q1.
Q2.
Q3.
Q4.
Q5.
Q6.
Q7.
Q8.
Q9.
Q10. Evaluate /

In3
Q11. Evaluate /
0

Evaluate /Sy\/ 7 — 3y%dy.

Evaluate / tan7§ sec? g dzx.

Evaluate / \/1 + sin?(z — 1) sin(z — 1) cos(z — 1) du.

(21 + 3)eve Hie
Evaluate dz.
/ Va2 + 3x

_o2\1/2
Evaluate / udw.

e

V1=
Evaluate / (Inz)?

rlnzx

Evaluate / (arcsin x)* d.

Evaluate /xQ(lnac)2 dx.

Find f'(1) if /:D f(t)dt =z +In(f(z)) for all .

(14 e")?
1+ e22
1

dz.
er + 2 v




ANSWERS
Q1. Let u =7 — 3y?, so du = —6y dy and 3y dy = —%du.

1 1
/Sy\/7—3y2dy:—E/ul/Qdu:—gui)’/QqLC’:

1
—3(7 =32+ C

Q2. Let u = tan%, so du = § sec? £ dz and sec® £ dz = 2 du.

8 1
/tan7gsecQde:Q/zﬁdu:uZ—i—C: Ztan ——|—C’

2

Q3. Let u =1 +sin*(z — 1), so du = 2sin(z — 1) cos(z — 1) du.

/\/1+sm (z — 1)sin(z — 1) cos(z — 1) d /\/_du— W4

3

= 1(1 + sin*(z — 1))

2 L o

Q4. Let u= V2?2 + 3z, so u? = 2% + 3z and 2udu = (2x + 3) dx.

2 3 Va2+3z ) u
/< z+3)e dx:/ ue du:/Qe“du:26“+C’: 2eV¥ 3T L ¢

Va2 + 3x

u

Q5. First let x = siny. Then

dr = cosy dy, V1 —2x2 =cosy, zt = sinty.

So the integral becomes

V1 = 22
/ 41’ /COS cosydy:/cos ydy—/cotgy csc? y dy.
x

sin® y sin® y
Now set
u = cot y, du = —csc® y dy.
Then
/cotzy csclydy = — /u2 du.
Integrate:

3
—/quu:—%+C’.

2



Back-substitute u = cot y. Since z = siny, we have

Thus the final answer is

Q6. Let

u=lnr = du=—

Then the integral becomes
/ V1—u?
———du
u
Let

u=siny = du=-cosydy, V1—u?=cosy.

Then the integral becomes

2 1 —qi 2 1
/C(.)S ydy:/ﬂdy:/( , —Siny> dy:/(cscy—siny)dy.
sin y siny siny

/cscydy:1n|cscy—coty|, /sinydy:—cosy.

So the integral becomes

/de_

In |escy — coty| + cosy + C.
xlnx

Since u = siny = Inx, we have
cosy = 1/1 —sin’y = /1 — (Inx)?,
and

1 cosy 1—/1—(Inz)?
siny  siny Inx '

cscy — coty =



Thus, the final answer is

V1= (Inx)? 1—+/1—(Inx)?
dr =1 +v1-(1 C|
/ rinx re Inz (Inz)*+
Q7. Use integration by parts:
u = (arcsinz)?, dv = dzx.
Then
) 1
du = 2arcsinx - ——— dx, v = .
)
Thus
. \9 . 9 x arcsin
arcsinx)” dxr = x(arcsinx)” — 2 [ ——— dx.

/ ( ) (arcsinz) / N

Let

7 /ajarcsinxd
= | ——— dx.
V1—a?

Apply the second integration by parts.
u = arcsin x, dv = ——dx.

Differentiate and integrate:

1
du:ﬁda:, U:—Vl—[lfz

1
I—uv—/vdu——arcsmxvl—x2 / \/1—x>—dx

Then

Simplify the integrand.
[ = —arcsinzv1 — 22 + / ldr = —arcsinzV'1 — 22 +x

Substitute back into the main integral.

/(arcsin x)? dx = x(arcsin r)? — 2 [— arcsinzv1 — a2 + x] +C

Simplify.

z(arcsinz)? + 2arcsinav1 — 22 — 22 + C




Q8. Use integration by parts.

3

1
2 2nxdx, dvszdx=>v:%

= du =

u= (Inz)

Then

3 3 21 3 2
/x2(ln:1:)2dx: x—(lnx)2—/$—- - x—(lnmf——/ﬁlnxdw.
3 3 T 3 3

Apply integration by parts again on [ 2?Inz dz with

1 9 23
u=Inr = du=—dx, dv=u dx:>'u:§.

8

Substitute directly.

/x2(lnx)2dx——3(1nx)2—§ <%3lnx— %Bidx)
— x_g(ln&l:)2 —g <%3lnx— g/xzdx)
:%S(lnxf—%glnx—l—g-%g—{—C

/.1'2(1111’)2 dx = ?(lnx)Q — 2%jglnac—l— 22—:673 +C

Q9. Find f/(1) if /jf(t) dt =z + In(f(z)).

Differentiate both sides. By the Fundamental Theorem of Calculus (Part I):

f'(=)
f(x)

flz) =1+

So
f(x) = f(@)(f(z) = 1)

Evaluate original equation at x = 1:

0=1+1In(f(1)) = f(1) ="
Thus

PO = FOEQ) - =e et —1)=| = 1]

ez e




Q10. Expand numerator.

1+ 2e* + % 1+ e 2¢” 2e”
/ 1+€21 r /(1+622+1+62x> x / x+/1+621 -

Let u = €%, du = €* dz for the right-hand integral.

2
/ du = 2arctanu + C = 2arctan(e®) + C
14 u?

Thus

1 z\2
/(11—62)dx =|x + 2arctan(e”) + C'|.
el‘

Q11. Add and subtract %ez in the numerator.

1z _ 1z 1 x 1z
1 ;e +1—3e L —|—1_ €

ex+2: et + 2 er + 2 et + 2

So the integral becomes

In3 In3 1 _x In3 1_=z
1 e’ +1 =e
/ d:E:/ 2 das—/ 2 dzx.
0 er + 2 0 er + 2 0 et + 2

Simplify each term. First integral:

%ez+1_1 et + 2

1
" +2 2 er4+2 2

/1113 %ez‘i‘ld /ln31d T
T = —dr = =
0o €e*+2 0 2 2

In3 In3

Second integral:

In3 1_x In3
=€ 1 x
/ 2 dxr = —/ ¢ dx
o et 2 2 )y er+2

Let u=€e"+2 = du=e*dzx. Then

1 3 e 1 du 1.5
— dr == [ — = Z1n—-.
2 ), er+2 2/); v 2 3

Combine results.

In3
/ 1 dlen—g—lln§: l1119:1113—11115
0 €er+2 2 2 3 2 5 2




