MATH 111 - Integral Calculus
First Semester - 1448 H
Solution of the First Exam
Dr Tariq A. Alfadhel

Question (1): [2 + 1 = 3 marks]
1
1. Use Riemann Sum to evaluate the definite integral / (622 + 2z) dx
0

Solution : [a,b] = [0,1] , f(x) = 62% + 22 .

Az:b_a:ﬂ:

1
n n n

ka+kATO+k(
k
n

- "6k 2k (1 "6k 2k
mo=3 s 0230 (S 2) (3) =2 (5 + )
=1

k=1

6
(n+1 2n+1) n+1

n n n

1
/ (62% + 22) dx = lim R,
0

n—oo

12 1 1
— lim K’H n >+”+ }(1)(2)“3.
n— 00 n n n
sec(z?2+1)
2. Find F'(x), if F(2) :/ (1+1) dt .
cosh \/x
Solution :
d sec(z?+1)
Fl(z)=— 1+1¢) dt
@ =g, ¥

= (1 +sec(z® +1)) [sec(z® + 1)tan(z* + 1) (2z)]—(1 + cosh v/z) [Slnh N ( f)]

smhf(l—}—coshf)
2

=2z sec(z® + 1) tan(z® +1) (1 + sec(z® +1)) —
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Question (2): Find cTy of the following :[1 + 1 = 2 marks]
x

1 y(@) = [In(e"+ 1)+ COS_l(l‘Q)]S

Solution :

Y (z) =3[In(e” + 1)+ Cos_l(a:z)]2 (6;: Tt : :1(302)2 (2x)>

o 2z
= 3[ln(e” +1 R I ga—— .
3 [In(e” +1) + cos™ ' (z?)] (e’”—l—l N
2. y(x) = (cscx)”
Solution :
y(x) = (cscx)® = In|y(z)| =In|(cscx)®| =« In|cscz]

Differentiate both sides.

! — t
y'(z) (1)In|cse| + 2 < cscx co x)
y(z) cscx
y'(x) =y(x) [In|escx| —zcota] = (cscx)® [In|cscx| — zcotx] .

Question (3): [1+14+14+1+1+1+2+2=10 marks]
Evaluate the following integrals :

1. /x% tanh (x%) dx .

Solution :

/x% tanh (:ﬁ) dx = Z/tanh (x%> (;l xé> dx

3
= 1 ln’cosh (m%)‘ +c.
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Solution :

/\/ﬁ dxz/[(m—l)Q—i—l]f%(x—l) dx
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Solution :
log(z? 1 1
/M dm:/M dw:g,/log(x) 1
x X X
B DL LN L (log(@)?
_3ln10/(log(:1:)) (ng 1n10> dx =31In10 5 +c

1
4. d
/ sechz(1 + sinh z) *

Solution :

1 cosh x
de = [ 22T gr =1n|1 + sinh .
/sechx(1+sinhx) * /1+sinho: @ =l +sinhz|+c

5. /396 7 dw .

Solution :

/3” 7 dx:i/%”w (3% 1n 3) do = —— i+c
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Solution :

1 1 1
x 1 2z 1 (2z4+1)—1
der = = de = = vty g
/0 2r+1 " 2/0 2z +1 " 2/0 2w +1
1 (/22 +1 1 1 [t 1
:7/ T+ — dl‘:*/ 1-— dx
2Jo \2z+1 2z+1 2 Jo 2z +1
1 1 1 1
:1 /1dac7/ 1 dx :1 /1dx71/ 2 dz | .
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| ——— dx .
22 + 62 + 18
Solution : By completing the square.

2?+6x+18= (2> +62+9)+9=(z+3)>+(3)°

I e
= _— — -  _dx
22 4 6r+18 (4 3)% + (3)2
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