Maths 1

Exercises

Mathematical Analysis

7 Anti-derivatives and integrals

7.1. Compute the anti-derivatives of the following functions

1) f(x) =2?

2) f(z) =2x+2

3) f(x) = 32°

4) f(z) =222 + 42 + 4

5) f(x) =c

6) f(r) =222 +4

7) f(x) = 225 + 822 + x — 78
8) f(x) = % + 323

9
2
1) f(@) = 5= +Va
12) f(z) = (z* + 42 + 2)(2z + 3)
13) f(z) = (20 — 1)(322 + 2)
14) f(x) = (2® — 122) (322 + 2z2)
15) f(z) = (a + ba?)?
16) f(z) = v2ax
1) f(2) =
18) f(z) = cosbx sin bz
19) f(z) = sin® 4z cos 4z
20) f(z) = 4e°*
21) f(z) = e’
22) f(z) = (z 4 5)2e@+5)’



1 1 T x

2) f@) = i f @) = g f@) = s fl) = AF222

24) f(x) = 1561; flz) = 1;221; f@) =5 f;)z

= = P = - )t
zmf@»:Tfaﬂmzhiﬂf@%=ﬂ1fm@?ﬂ@:xu+lew

7.2. Compute the anti-derivatives of the rational functions

D @) = e
2) f(#) = —5

3 f@) = 7

010 =
5) @) =

) fl) =
NI =g

) fla) =

7.3. Determine by parts the anti-derivatives of the following functions

1) f(a) = we®s f(2) = 2% f(z) = 26>

2) f(z) =Ilnz; f(x) = arctan x;
3) f(x) =zsinz

4) f(x) = zcos3x

5) J() =

) f(a) = L

7) f(x) =2?Inx

8) f(x) = varctanz

9) f(x) = sin 2z cos 3z

10) f(z) = xsinxz cosx
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7.4. Use the substitution method to find the anti-derivatives

D flo) = 250

2) fla) =

9 S = Vo

N f@) =

5) (&)= —3—
6) f(a) =2+ /1 —a?
) fle) =

7.5. Find the anti-derivatives
1) f(@) = (~22+5)e

2) fa) = =
3) f(x) =eV*
1) f(z) = ze=
5) f(z) = x(2? 4+ 1)
6) f(x) =z cosx
1

7) f(:p) - o2t _ 3
§) fl) = VIV

NG
9) Ja) = =
0 st 220

7.6. Compute the integrals

2
1) J;

2) f08 V2zx + {zdz
1
—l-Q\/de
x
4) fgr/4 cos? xdx
2 1
5) Je

zlnx

x? — 2x + 3dx

4
3) [

dx
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7.7. Compute the area of the region bounded by the parabola y = %- and the linesx =1,z =3 and y = 0.

7.8. Find the area between the curves
(@) y=a2>4+2c+1,y=22-2,2=0,y=0cx =2
(b) y l,y:em“,xzo,leex:z
)y=a3+ley=222+o—1.
(d)y=2—2%ey’ =22

7.9. Compute the improper integrals

1
—+oc0
(a) 0 1322 dx

o 1
(b) fi ?dx

(c) 1 d

x?

d) fol s

00 arctan T

fo ——dx

z2+1
f) fol In zdx

7.10. Compute the derivatives of the following functions

(a) [y t*dt
(b) [* t*dt

(c) fox

(d) fcosx etdt

s x

7.11. Compute the limits

 costdt
(a) limy_o Jo costdt

Jy sin®t dt

23

(b) limy,_0
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