College of Sciences MATH 111 - Second Exam R
Mathematics First Semester - 1446H Sgoui ol 9
Department Duration : 90 minutes. bR

| Calculator is not allowed |

Question (1) : Find y’ of the following

— 2 . -1 ( 5z
1. y =csch (;) + tanh (e ) [2 marks]

9. y =sinh ™! (Vz )+ coth(4z?)  [2 marks]

Question (2) : Evaluate the following integrals

2( =2
1. / -S—e-c—h—-gﬁ—-——-)- dz [2 marks]
T

dr  [3 marks|*

) / 5
. V12 + 6z — 16

3. / e cosh2x dx [2 marks]
4. / (3z — 2) sinhz dz  [2 marks]
9. /xﬂz Inz dx [2 marks]

6. / sin? z cos® z dz 2 marks]

AL o
-4 /__;U__Q_ dzx [3 marks]|*
i

2
w dx [3 marks]*
3 + 4z

[2 marks]
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MATH 111 - Integral Calculus
First Semester - 1446 H
Solution of the Second Exam
Dr Tariqg A. Alfadhel

Question (1): [4 marks]
., d
Find Eii, of the following :

2
1. y=csch (;) + tanh~! (65’”) « [2]

Solution :

dy _ 2 2\ (-2 |

dz i (m) ik (;) (?) T (657' z (¢ (5)
_ 2 2 2 5edz

= 5% Eeh (:c) i (1) i

2. y =sinh™! (VZ ) + coth(4z?) . [2]

Solution :

. - . —csch?(4z?) (8=
dz 1+(\/£?)2 (2@)‘"( h*(4?) (8z))
e 8z csch?(4a?) .

2vzV1+z

Question (2): [21 marks]
Evaluate the following integrals :

2(,.—2
1. / 2R BT 4, 7]
Solution :

(2
/M__) de = /sechz(w"2) 3 dzx

x3

1 = 8 1 ~2
=i /S&C’LZ(IIJ %) (—227%) d:v=—§tanh(:1, )+c

3
st i, |3
2'/\/.7:2+6:z:—16 3]

Solution : By completing the square.

22 + 6z — 16 = (z2 + 63 +9) — 16 —9 = (z+3)> - (5)% .
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3 1
[ =t e

= 3cosh™! (£;—3) +c

3. /e“c cosh2z dz . (2]

Solution :

2z -2z 3z -z
/em cosh2md:c=/e“” - Tl d,’z;:/ it vt
2 2
63: P 11 4 11 .

4. /(3x —2) sinhz dz . [2]

Solution : Using integration by parts.

u=23x—2 dv =sinhz dz
du =3 dx v =coshz

/(31—2) sinhz dz = (3z — 2) coshx—/Scoshx dz

=3z -2) coshz—3/coshz dr = (3z — 2) coshz — 3sinhz +c.

5. /z’z Inz dz . [2]

Solution : Using integration by parts.

u=Inz dv=z"2dzx
=T _
du:ldm v:z—=-—l
z -1 €
/'2 Inzdz————lru—/——dm
o -1 z71 —Inz 1
= lnx—l—/w‘zd:c— nz+__1_+ L —he 1. .
T ) z z
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6. /sin4m cos® z dz . (2]

Solution :
Using the substitution u = sinx .

Hence du = cosz dz .

¥ . . 2
/sm“x C()S5 zdx = ‘/Slﬂ4 T COS"l z cost dr = ~/’Sll'14 T (0082 QZ) cosz dz

=/sin4x (1——sin2:c)2cosz dm=/u4 (1—u2)2 du = /u4 (1—2u2+u4) du

5 7 9
=/(u4—2u6+u8) du=u—5-—2u—7—+%+c
_sinsx_zsin7z+sin9x+

=75 7 9 ¢

S 2 =
7./ zm S dz. 3]

Solution : Using trigonometric substitutions.

Put z = 3secd = secl = g => cosf = % ¢

dx = 3sec tanf df .

Va7 9= /950020 —9 = \/0(sec? 0 — 1) = V9 tan’ 0 = 3tand

_/\/932—9 d _/(Btano) (3secd tanf)
- T = 3sect

d0=3/tan29d9

=3/(sec29—1) df =3(tanf —0) + c=3tand — 30+ ¢

cosf =—.
T
+
From the triangle : x? -9
V9 —z2?
tanf =
st 3
6 = sec (3)
N7 - Vo~ 22
/ Gl dz =3 (—9—3—T—) —3sec! (g)—*-c
T

= /9 — 22 — 3sec™’ (£)+c.
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522 + 1 +8
8./ e dz . [3]

Solution : Using the method of partial fractions.

522 +z+8 bSz°4z+8 A Bz+C

B +4z  z(@?+4) oz z2+4

5224+ z+8 _ A(2®+4)  z(Bz+C)
z(z2+4)  z(z2+4) z(z?+4)

522 + z + 8 = A(z? +4) + z(Bz + C)
522 + o +8=Az? +4A+ Bz’ +Cz = (A+ B)2’ + Cx + 44
By comparing the coefficients of the two polynomials in each side :

A+B=5 — (1)
c=1 — (2)
4A =38 — (3

From equation (3) : 44=8 = A= 2 =2,

From equation (1) : 2+ B=0 = B=3.
522+ + 8 2 3z+1
X2 TPV dr = z d
/ z8 + 4z 4 /<w+x2+4) &
2 & / Jdot [ de
+ v e
([lasd [ 2w [t
= 2+ 2+ (22"

_ 9 1n(p2 1. —1(Z ;
—2ln|ml+2ln(z +4)+2tan (2)+c.

e

Solution :

dz 1
= = T — dz
Ve+vz ) x4zt
Using the substitution = = u*, then u = Tt .

dz = 4ud du .

dz 443 4u®
I I = 1 r du= 2 du
T4 + 12 (ut)T + (ud)? U+ U

43 2
=/—u—-du=4/—u—du
u(1l + ) J u+1
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Using long division of polynomials :
u? 1
—1 4 —_— p——--
4/u+1du /(u 1+u+1> du

2
=4<%——u+1n|u+1|> +e=2u—4du+4lnju—1|+c

/——dﬁ—l- =2 (:1:%>2 — 4 +4In

1
T4 +x2

m%+1|+c

— 22% — 4723 +4ln

m"lf+1‘+c.
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