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CALCULUS FOR ENGINEERS

MATH 1110

Tutorial No. 1 Solution

Integral Basics

1- Evaluate the following integrals:
1-A-
2, (3x* = 2x + 1) dx.

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

1-B-
j:{f — 4x+ 2)dx
1-C-

| @x— ) dx

1-D-

4
o cosxdx.

: LT
[cosxdx=sinx. Hence, [7"cosxdx=sinx]f"=sin7 —sin0=

S
S

1-E-

7% sec” x dx.

fsec’ xdx=tanx. Hence, [J” secixdx=tanx]§”=tan;—r—tan0=x/§—0=\/3.



1-F-

16 _3/2
x0T dx.

I [°7dr=3x"" Hence, [\°x¥*dr=3%x""1°=3[(16)""7~(1)""]= §[(VI6)" —(V1)’]=#(1024 -
1) = §(1023) = ==,

1-G-
J (G-x)as
2

1 J(% —x)dx=f(2x'”2—x)dx=4x“2 —1x*  Hence, J’: (-{/—_; —“I) dx:(4x”2 _ %x2)]i = [4\/__
15 -[4VE-3(@))1=(4V5-F)-(8-8)=4V3-F.

1-H-

JoVx* —6x + 9 dx.

I ViX'-6x+9=\(x=3)=|x—3/=3—x when Os=x=1. So, the integral is [ (3—x)dx=(3x -
W) =G-H-0-0=i

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

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

A=["3sinxdx=(—cosx)]"? = (—cos ’3—’) - (“cos %’) = (_ 1) _ (_ _@) _Vi-1

2-2

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

A=[ (x> +4x)dy=(3x"+2x)]0=[3(3) +2(3)’| =9+ 18 = 27.



de =327 1 =387 - 1"") = 34— =%,

I
L
=

2-4

f)=Vax+1, a=0, b=2.

I A=I:V4x+1dx. To find [Vdx+1dx, let u=dx+1, du=ddx. [Vix+lde=34[u'""du=
PR S LVETFD)Y So, A= L(VAETT) T = HVEY - (V)] = @7 - 1)= §.

fu

2-5

f(x)y=x"-3x, a=3, b=5.

26
3.

I A=[](7=-3x)de=(5x" = 3 T =[1(5)" = 3(5)°] - [3(3)" - $(3)*] = ¥ + 3
2-6
fix)=sin"xcosx, a=0, b=mi2.

I A={[77sinxcosxdr=13sin’x]]?= [sin’ (#/2) ~sin* 0] = }.

3- Find the following definite integral

3-1

[1, V3" =2x+3 (3x— 1) dx.

I To find J'V3x2—2x+3(31——1)dx, let w=3x"-2x+3, du=(6x—2)dx=2(3x—-1)dx. So,
JV3x"=2x+3 Gx—1)de=4% [Vidu=1 3u""=10Cx"~2x+3)"" Hence, [', V3x"-2xr+3(3x-
Dide =403x"=2x+377]", = 4(3-2+3Y"~(3+2+3)"*]= 4(8 - 16V2) = (1 - 2V2).

3-2

3, Vx+2x° dx.

u=x+2, x=u—2, du=dx. When x=-1, u=1, and, when x=2, wu=4. Then, by
fiva —4u+8)du = [} (@ -4+
DN =2BF -+ D+ ] =

I Let
change of variables, [, Vx+2x"dx = [} va(u-2) du

4 ydu = [3u - M A D] = 204 -
204 -1+ B = 58

IF3



3-3

[FVx'—4x" dx.

I Llet u=x'-4, *’=u+4, du=3x"dx. When x=2, u=4, and, when x=5, u=121. Then
I:mxs dr =4 Ll:l Vi(u +4) du = % Lu: (usu +4u”’) du = %(%usaz + gu:lFZ)]lzl = éu”2(3u+20) ]::1

- &1(1383) - 862)) = 122

3-4
1
;5 Va® =9 x dx.

I let u=x"-9 x*=u+9, du=2xdx. Then [V —0x'dr=14[2u"*(u+9)du=1[2° "+
9u' ) du= 3377+ 9 1ut”?) |30 = &u'(du +63) )" = §{(6)'[4(216) + 63] - 0} = 349';522 '

3-5

1
x
J:i 2 +1)° dx.

I Let wu=2x*+1, du=4xdx. Then

! x

N W—+1)3O'X=%.ri‘u-3d“:';t“_2ﬁ=—ﬁl($—1)=$‘

3-6

=
X
L (x + 1}'”2 dx.

8 e
I Let u=x+1, x=u-1, du=dx. Then L%a%l “T,}dwj‘;’{u"”—u"”)dﬁ
@2 ) =23+ ) -+ 1)) =4, (41 “

3-7

xT-2x+1
3 dx.
1 dx
1 lx 4?;‘*'1dx=Hf(x‘~2X"+x“)d«f=i(§x5+2x"-%x"z)]§=%[(?+l—é)—(%+2—§)]
=¥ -1+ D=



