The first (regular) test MTO02: Specimen 1 / 6

4x

tion 1 (8 p. - dzr =
Question 1 (8 p.) /x2+2x+1 x

a) 2In(z? + 2z + 1) — arctg(z + 1) + C

4
b) 4lnjz + 1|+ ——+C
r+1

4
C) 21n]$—|—1]—?+0
X

2
d) 1 1)2 — ——
) In(z+1) x+1+c
e) 4ln|x + 1| —4arctg(z+ 1)+ C

Question 2 (8p.) If a primitive function F of f(z) = sin3

) x on the interval (—oo, +00)
satisfies F(%n) =0, then F(2r) =

a) %
)
)

)
e) 0

o
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o
PN

Question 3 (4 p.) A primitive function of f(z) = xcosz is given by the formula
F(z) =acosz + frsinz

with constants «, 5 that satisfy:

a) a=-—1
b) a=1
c) a:%
d) f=-1
o A}



Question 4

dx
(4p) /\/8+2x—x2:

+C
b) 2v8+2x — 22+ C
—1
T tcC

d) V8+2z—a22+C
) arcsin:()):c - 1)

a) arcsin

c) arccos

+C

Question 5 (8 p.) The length of the graph of the function f(z)= %(6336 + 737,
x € <—%, %), is equal to

a) 3(e—e 1)
b) (2 —e?)
c) %(e — e_l)
d) 4(e? —e7?)
e) %e

Question 6 (4 p.) The volume of the solid of revolution which is obtained by rotating
the plane figure given by the inequalities 0 <z < cosy, 0 <y < %n around the z-axis is
expressed by

1

a) n / cos? zdz

0
2 2

arccos” x dx

2
arccos” x dx
cos? zdx

2
cos? ydy

[Correct answers: b—-a—-b-a—-c—c¢
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1

Question 1 (8 p.) If a primitive function F' of f(x) = —5
I +sin“x

on the interval

(—o0, +00) satisfies F'(0) = 0, then F(;lln) =

2
a) arctg >

2
b) ln§ — arctg £
2 2

V2 3

Y2 2
) 5 —Ing

2
d) \/7— arctg v/2

V3
e) En

203 — 1

tion 2 (8 p.) If a primitive function F of =0
Question 2 (8 p.) a primitive function F of f(x) o ——

(—o00, +00) satisfies F((1) =0, then F(2) =

on the interval

Question 3 (4 p.) If a primitive function F' of f(z) = (2o — 3)e” on the interval
(—o0, +00) satisfies F(1) = —2e, then F(2) =



cotg2 T

Question 4 (4 p.) Using the substitution ¢ = cotgx the integral / ——dz =
sin® x
tod
a) 87T, o
3
tod
b) core ¢ +C
3
¢) —cotg® g +C
cotg(x3)
d) ——————=+C
3
cotg(x3)

—= 4
e) 3 +

Question 5 (8 p.) The length of the graph of the function f(z)= %ln(sin

x € <%n, %n>, is equal to

2x),

a) %ln?)

b) 3In3
V3+1
V3—1
d) 3Inv/3
e) %ln\/g

c) In

Question 6 (4 p.) The volume of the solid of revolution which is obtained by rotating
the plane figure bounded by curves z = 4 — y2, © = 8 — 2y? around the y-axis is expres-
sed by

2
2) 2n/0 (4—y?)2dy

2
b) 6 /O (4- )2 dy

Correct answers: d—-e—-d—-a—-a—-b
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Question 1 (8 p.) Using the substitution t =1 — 23 we get /6x5 cos(1 — 23) dz =

2(cost — tcost)dt

2(tcost — cost)dt

6t° cos t dt

6t3 cos t dt

/
/
c) /%(tcost — cost)dt
/
/

2arcsinx + x

Question 2 (8 p.) dz =

V1— 22
a) arcsin®z — V1 —a22+C
b) arcsin?z ++v1— 22+ C

c) arcsinz - (arcsinz + z) + C

d) 2arcsin?z 4 warcsinz + C

2
.. 9 x .
e) (arcsm T+ 7) -arcsinz + C

Question 3 (4 p.) Integrating by parts we get /(Zx — 1) logxdx =

$—$2

2
a) (22 —x)logx +

2In10 +C
logz 2z — 22
b) (22 —
) @ =) 0t om0 TC

2

c) (x2—x)1ogx+x—%+0

2

d) (22 - 2)logx + (x—%) In10+ C

log x

2
In 10 *

e) (22 —x)logz — (22 — x)



T — 3z

Question 4 (4 p.) If a primitive function F' of f(x)=sin (
(—o0, +00) satisfies F'(0) =1, then F(—=x) =

) on the interval

a) 2
b) 3
c)g
d 3
e)%

Question 5 (8 p.) The length of the graph of the function f(z) = %mQ - %lnx,
z € (1,€?), is equal to

a) j(e*+1)
b) Let—3)
c) 3(e2+1)
d) %(e4—|—3)
e) 4e?

Question 6 (4 p.) The area of the plane figure bounded by curves z =1, y=1 a
y = Inx is equal to

a) e—2
b) 2+4e
c) e
d) 3—e
e) 1

Correct answers: b—a—-a—-c—d—a
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Question 1 (8 p.) If a primitive function F' of f(x)=
(—1In2, +00) satisfies F'(0) = 0, then F(In2) =

on the interval

2—e 7

1
Question 2 (8 p.) If a primitive function F' of f(zr) = —————= on the interval

2+Vr+5
(=5, 400) satisfies F/(—1) =0, then F(4) =

Question 3 (4 p.) Integrating by parts we get

/Mdm = i — e — ),

x2 x
where ((z) =
) [
b) /1m_3xdx
) /1fxdx
) [
) [



—4

Question 4 (4 p.) If a primitive function F of f(x) = a:\?/_ on the interval (0, 400)
T

satisfies F'(1) =0, then F(8) =

Question 5 (8 p.) The length of the graph of the function f(z)= %\/9&3 -V,
x € (0,9), is equal to

12
11
13
14
15

a

@ <
=5 =)

Question 6 (4p.) The area of the plane figure bounded by curves y = az? and y = 222
is equal to %, for the real positive parameter a which is equal to

a

ceoze
S o oW N

Correct answers: b—-e—-d—-a-a-—-d
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Question 1 (8 p.) /xarctgmdx =

Question 2 (8 p.)

22 -1

arctg r + g +C

72

1 T
tgx — -+ C
5 arctg x 2+

z2 1
————— + — arctgx + C
222 +1) 2
xrarctgx — arctgx + C'
2
%arctg:v— % +C

by the formula

F(z) = az® + B2 + vz + 0 In(2? + 1)

with constants «, 3, 7, 0 that satisfy

a)
)

=

o

)
)
e)

o,

|| || I
O

I
D[ =

o
)
)
B
~

z* + 323

— 322+ 40 —4

A primitive function of f(z) =

x2 41

S xr

is given



1

= ———— on the interval
z(1+Inx)

Question 4 (4 p.) If a primitive function F' of f(z)
(e_l, +00) satisfies F'(1) =2, then F(e) =

Question 5 (8 p.) The x-coordinate of the centre of gravity of the homogeneous plane
figure which is bounded by the straight lines = 0, y = 6 and a part of the curve y = 222
within the first quadrant, is equal to

a) %\/5
) 53
3V2

o

o

)
)
)

(oW
IR jot 0

Question 6 (4p.) The length of the graph of the function f(x) = arcsin 2z is expressed

by
12 9 — a2
2 d
a) 0 1—4%2 o
1/2 )
b) 2/ DT g
0 1—4x
2 |5 — 422
c) / x2 dz
0 1—4x
12 9 — 42
d) / - de
0 1—4x

Correct answers: b—a—-c—a—-b-b
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Question 1 (8p.) A primitive function of f(x) = (2% + 5) cosz is given by the formula
F(x) = 2?sinx + Sz cosx + ysin,

with constants (3, v that satisfy

Question 2 (8 p.) Using the substitution ¢ = tgg or manipulating the integrand the

following integral / T gy =
1+ coszx

a) x—2tgg+0

1 T T
1— Zte2Z2 ) . tg =
b) < 3tg 2) tg2 ¢

c) x—tgg—l—C

d) tgg+x+0

e) In (1+tg2g) +C

Question 3 (4 p.) /x(15—|——\/%/_x)dx =
gln(ﬁ+ H+C

10In(y/z +1)+C
—10In(z+1)+C
\/5

Sz &

=

5ln

o
\/_
T+

e) 10ln +C




2
Question 4 (4 p.) If a primitive function F of f(z) = Lx, on the interval
cosx —sinx

(— in, 4Tc) satisfies F'(0) =0, then F(%n) =

a) §(vV3-1)
)

b) —3(V3+1)
¢) —5(v3-1)
d) 3(3-v3)

©) —5(V3+7)

Question 5 (8 p.) The x-coordinate of the centre of gravity of the homogeneous plane
figure which is bounded by the straight lines = = %, y =5 and the curve y = %\/5 + 5,
is equal to

2oz e
@ e S s

D
~—

Question 6 (4 p.) The length of the curve /z + ,/y =1 is expressed by

[
w [ NEEENEE
0 2/01<x—¢5+1>d:c
o [ Vira-veia

Correct answers: a—-c—-b-d—-a-d



