MATH 111 - Integral Calculus
Second Semester - 1447 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 / z3 dx .
0

Solution : [a,b] = [0,1] , f(z) = 2° .
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2. Find F'(z), if F(x) / VA -+ t2dt .
V3x2+4
Solution :
d sec(z?)
F'(x) = V4 +t2dt
dz | s
= \/4 + [sec(a?)]? (sec(z®) tan(z \/4 + (V322 + )
/322
= 327 sec(x?) tan(2?)\/4 + sec?(x3) — SuvseT +8 .
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Question (2): Find cTy of the following :[1 + 1 = 2 marks]
x

1. y(z) = [secfl(lnx) + egﬂs

Solution :

Inzy/(Inz)2 -1

y'(x)=5 {sec_l(ln x) + em4r ( ! 1 +ev (4x3)>

—1 x4 4 1 3 at
=5 [sec (Inz) +e } +4x° e .
zlnzy/(lnx)? -1

2. y(z) = (tanz)”
Solution :
y(z) = (tanz)®* = Inly(z)| =In|(tanx)®| =2 In|tanz|

Differentiate both sides.

z;’((;)) = (D) In|tanz| +z (iﬁﬁ
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y'(z) = y(x) [lntanx + ] = (tanz)” [1n|tanx| +

anx tanx

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

1. /(gz:3 + 1) sec(z® + 42) dx .
Solution :

/(a:3 + 1) sec(z* + 42) dr = i /sec(a:4 +4x) [4(2® + 1)] da

1 1
=7 /sec(:c4 + 4x) (423 + 4) dx = 1 In |sec(:r4 + 4x) + tan(z* + 4z)| + c.

5
9. _rtxr dr .
Vb + 322 + 8

Solution :
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Solution :

1 sinh z
dr= | —— dr=In|l h .
/cscha:(l + cosh ) o / 1+ coshz " Bl +coshal+c

5tanhx
4./ 5— dr .
cosh” x

Solution :
tanh x tanh x
/ > 5— dx = /5ta“hxsech2:z: dr = > +c.
cosh” z Inb
5. —d
/ V9 — 4%

Solution :

2% In2

sin~! 2z +
ln2 /7 2 1n2 3)7"°

6. /(e‘”— 1)cos(z+e™ ") i

el‘
Solution :
/ (e" = 1)cos (@ + ™) dr = /COS (z+e77) Cal>) dx
er er
= /cos (m + e_z) (Zx — elff> dx = /cos (ac + e_z) (1 — e_x) dx

- /cos (z+e ™) (1+e"(-1)) de=sin(z+e ") +c.
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7./ T dr
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Solution :
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1 1 1
:/o <l_x—|—1> dr = [z —In|z + 1],

=1-In2)—(0—In(1))=1—-1n2.

1
8. —d
/ 22 +81+25
Solution : By completing the square.

22+ 81+ 25 = (2% + 82+ 16) + 9 = (z + 4) + (3)?
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