M 106 - INTEGRAL CALCULUS
Dr. Tarig A. AlFadhel®
Solution of the second mid-term exam
Second semester 1433-1434 H

Multiple choice questions (One mark for each question)

Q.1

3r + 6 A B
If = then A i 1to:
z2 +5x+4 x+1+x—i—4 i 418 equal to
(a) -1 (b) 1 () 5 (d) 3
s A B
Answer : 3z +6

x2+5x+4:x+1+x+4
3r+6=A(x+4)+ B(x+1)
Put x = —1then 3(-1)+6=A(-14+4) = 3=34 = A=1

The right answer is (b)

Q.2

To solve the integral / V1 —4x2 dz , we use the trigonometric substitu-
tion :

1 1
(a) x =4sind (b) x = 4sech (c)xzisinﬁ (d) 3m:§se09

Answer : /@dmz/\/mdx

1
We use the trigonometric substitution 2z =sinf = z = 3 sin 0

The right answer is (c)

Q.3

o0
The improper integral / ze™® dz
0

(a) diverges (b) converges to 1
(c) converges to (d) converges to —1

N[ =

o . t -1 t .
Answer : / ze™® dz = lim | ze™® dx= lim —/ e (—2z) dx
0 0

t— 00 0 t—o0 2

=i (T 1) =t (Tl - ¢]) = 5 0-u=3

The right answer is (c)
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1
Q.4 The substitution u = tan (%) transforms the integral / —— dx
14 sinx 4 cosz
into : 1 1
d b d
(a)/lTQ“ u <>/1+u1 u
d d ——d
(c) 1—u (@) w2rut1 !
2 1—u? 2
The answer : In this case sinz = L ,COST = v and dz =
1+ u? 14+ u? 14 u?
1 1 2
Y S U )
+ sinx + cosx 1+ 1+u2 + e +u

/ 1 2 d /1—|—u 2 d

W= | —— —— du

(1+u2+2u42-1—u2) 1+ u? 2u+2 1+ u?
14w

:/21+u / du

The right answer is (b)

Q.5 To evaluate / sin® x dx , we can use the following substitution :

(a) u = cosz (b) u = sinx (¢) u=sin®z (d) u = cos®x

The answer : /sin5 T dxr = /sin4 T sinx der = / (sin2 :v)2 sinz dx
9 \2 .
= (1 + cos 33) sinz dx

We can use the substitution © = cosz , so —du = sinx dx

The right answer is (a)




Full questions

r __ 1 _
Evaluate the lim # [4 marks]
x—0 €T

The answer :

i e —1—=x 9
1’21)7%) $2 0

Apply L’Hépital’s rule

e —1—x et —1 0
l@m72:lzm ()

z—0 T z—0 2

Apply L’Hé6pital’s rule again

i e‘”—l_ e” 1
STy T2 T 2 T g

Evaluate the integral / 3 Inz do [4 marks]

The answer : Using integration by parts
u=Inx dv = 23 dx

1 x?
du=—d = —
U . T V=
4 4 4
/x?’lnxdx:% lnm—/%gdx—z lnx—i/x?’dx
4 1 22 4 4
:—lnx—z Z—l—c:zlnx—l—(s—l—c
2
Evaluate the integral / w dx [4 marks]
3 + 4z

The answer : Using Partial fractions

6m2+x+8_6x2+x—|—8_é Bz +C
w3 4+4r w244 x 0 2244

622+ +8=A(x?+4) +2(Bx+C) = Az? + 4A + B2? + Cx
622 +x+8 = (A+ B)z? + Cz + 44

By comparing the coefficients :

4A=8 = A=2

Cc=1

A+B=6 = B=6-2=4

6a:2+ac—|—8_2 dr +1

3+ 4x _x+x2+4




/6x2+x+8d _/ 2 Azt
3 + 4z T r x24+4 *
1 % 1
—2[ -4 Ty 4
/x x+/$2+4 m+/x2+4x
1 2x 1
=2 -d 2 ——d ——d
/x T /a:2—|—4 x+/a:2+22 v

1
=2In|z| 4+ 2In(z? +4) + Etarf1 (g) +c

Q.9

Sketch the region bounded by y = 2?2 +1 , y = 2z , z = 0 and find its
area. [4 marks]

The answer :

y = 22 + 1 is a parabola opens upward and its vertex is (0,1) , y = 2z is
a straight line passing through the origin and x = 0 is the y-axis.

Points of intersection of y = 22 + 1 and y = 2z :

?+1=2r = 22-22+1=0= (z-1)?=0 = z=1

Areaz/;/[(ﬁﬂ)—zx} dxz/()l(x2—2m+1)dx

Area:/o (x — 1) do = [(:”3)1)3];

(1-1)* (0-1)3 1 1
A e — e —_ = —
rea 3 3 0+ 33

Q.10

1
Evaluate / —— dx
(x2 4+ 16)2

1 1
The answer : /73 dr = /7 dx
(22 +16)3 2 4 2]

Nlw



x
Using the trigonometric substitution x = 4tanf = tanf = 1

dx = 4sec? 6 db

2
/%dw:/ 4sec? b
(z? +16)> (16 tan2 6 + 16) 2
2 2 2
:/ 4sec” 0 Sdaz/&eadaz/%dg
[16 (tanzﬂ—i—lﬂ5 (16sec? 0)? 43 sec3 6

1 1 1 1 .
_@/@da_ﬁ/cosedﬁ—ﬁsmﬁ+c
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