Dr. Mohamed El-Shazly
CALCULUS FOR ENGINEERS
MATH 1110

B
=
g
B3
<
2
%
v,
5

Tutorial No. 9

Integral Basics

1- Evaluate the following integrals:

1-A-

2, (3x* —2x + 1) dx.

I [(3x*-2x+1)dx=x"—x*+x. (We omit the arbitrary constant in all such cases.) So [ (3x"—2x+
Ddx =(x* -2+ 0P, =3 -3 +3)—-[(-1) = (-1 + (-] =21 - (-3) =24,

1-B-

_[14{;8 — 4x+ 2)dx

1-D-

4
o cosxdx.

'
. i4 . ra . . _
[cosxdx=sinx. Hence, [; cosxdx=sinx]g =smz—sm0—~2—~*0—

v2
5
1-E-

7% sec” x dx.

T
[sec’ xdx=tanx. Hence, [J"’sec’ xdx=tanx]]"” =tan 3 ~tan0=V3-0=V3.



1-F-

16 _3/2
Lxdx.

' j‘x312 dx = §x!)’2‘ HC]']CC, Illé xSJI dx — %xsz ]:6 — %[(16)51‘2 _ (1)51‘2] = %[(m}s _ (\/T)i ]= %(1024 _
1) = 3(1023) = 2.

1-G-

J (G- x)ar

I J(%—x)dx:f(2x'lfz_x)dr=4x112_%xzv Hence, f(—v—_f—x)dx=(4xm_%x2)]i=[4\/_—
L(5)] - [4VE — 2(4)’) = (4V5 - 5) - (8- 8) =4V5 - %,

1-H-

JoVx? —6x + 9 dx.

2- In the following problems calculate the area under the graph of the function f(x),
above x-axix, and between the two indicated values a and b.

2-1

fix)=sinx, a=w/6, b=x/3.

A=I:jr:Sinxdx=(—cos.t)];‘,'2=(—cosE)—(——cosg)=(—l)~(_ﬁ)=\ﬁ_l_
2-2

fix)y=x*+4x, a=0, b=3,

A=y (P +4x)de=(3x"+22°) |5 =[1(3)" +2(3)’] =9 + 18 =27.
2-3

fx)=1~%, a=1, b=8.
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A=’; %‘ix=gx2f1] (821"3
2-4
f)=VaxF1, a=0, b=2.

I A=[ax+1de. To find [Vidx+1adr,

-3’ = J(Vax+1). So, A= i(VexF+I1)Y )2

2-5
fix)=x*-3x, a=3, b=5.

I A=[]("-30dc=(3x" - 3x) ;= [4(5) -
2-6

fix)=sin"xcosx, a=0, b=m/2.

I A=

3- Find the following definite integral

3-1

f1 V3 = 2x+3 (3x — 1) dx.

let

JV3x®=2x +3(3x — 1) dx,

I To find

FV3x*—2x+3 (3x—1)dx=

Dde =13x"—2x+3)% )", = 4[(3-2+3)"7 -

3-2

Iz

I Let wu=x+2, x=u—2, du=dx
change of variables, [ Vx+2x>dx =
4u1f2)du = [2 2 _4(5)u512 +4(§)u-‘(2] ]?
24 -1+ )= 3§,

Vx+2x dx.

When x=-1,
I va(u —2) du

- Zusrz( %Hz _

let wu=4x+1,

HOVOY - (VI =¢7-1)= 5

f7%sin® xcos x dx = 5 sin’ x|’

u=3x"-2x+3,

fﬁdu= é . %u”2= %(33?2— 2x+3)3;:'
(3+2+3)"7]= 4(8-16V2) = 4(1-2V2).

)= 3(4-1)=3

fVaIx+1de=13[u'"du=

13

du =4 dx.

'-4'5'

[0

P1-(33) - 33Y]=F +

V[sin® (7/2) —sin® 0] =

du=(6x—2)dx=2(3x = 1)dx. So,

Hence, f!, V3x®—2x+3(3x—

u=1, and, when x=2, u=4. Then, by
= [}va@d —4u+4)du = @7 -4+
fut D =2 -F+ -G -5+3)] =



3-3

JVETaC d,

I Let u=x~4, P=u+4, du=3r"dx. When x=2, u=4, and, when x=5, u=121. Then
BV —ax’de =4 [ Va(u+4)du = § [ @ + 4wy du = (36 + §6¥) 112 = 262G +20) e

= &1(11)383) - 832)] = 1220

3-4
o
;5 i 9 3 r )

I Let u=x"-9 x’=u+9, du=2xdx. Then [PV —0x dx=1} 20" (u+9)du =} [2 @+

9u'"Y) du =3 (37 +9- 1) 0 = Fut(4u+ 63) 5 = 5 ((6)'[4(216) + 63] - 0) = 2222

3-5

1
X
L a1y &

— 2 = - X =1
I Let w=2x+1, du=4xdx. Then J; e +1y dx =

1
Buldu=-4u?)=-4(s-1)=4.

3-6

=
X
L (x + 1)*"? .

8 9
I let u=x+1, x=u-1, du=dx. Then La—fﬁmdx=Jl%,}du=]‘f(u"”—u"”)du=
Qu'”7+2u") =203+ -1+1]=4.

3-7

2 T
J’lx 2x+ld,r.

3
4x
I TxT—2x+1

1 45

-3 -1 D - B

ax =3[l -2+ Dar= i - ) =R L) - (L v2- 1)



