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

Multiple choice questions (One mark for each question)

Q.1 The average value of f(z) = \/9% over [—1,1] is equal to :
(a) V3 -1 (b) 2v3 —2 (c)V3+1  (d)2v3+1

Answer :
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The right answer is (a)
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Q.2 The approximate value of / — dz using trapezoidal rule with n = 2 is
1 T
(a) 0.708 (b) 2.833 (c) 1.416 (d) 0.697
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The right answer is (a)

Q.3 The derivative of sin™" (y/z) — 2 sin™!(2z — 1) is equal to

1 1 1
(@) 2y/xz(x —1) (b)0 © 2/z(1 — ) B V1 —4x

(d)1

d (. _ . _
Answer : 7z (sm '(Vz) - 5 sin Y2z — 1))
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1 - (yz)* 2V 2 \/1—(2x—1)2
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The right answer is (b)

Q.4

d 0
— (/ V4t +9 dt) is equal to
dx 6x—1

(a) =624z +5 (b) 6242 +5 (c) —v/24r +5 (d) 24z +5

The answer : Using Fundamental theorem of calculus

di(/(:l\/mdt)O\/m(ﬁ)

=—6v24xr —4+9=—-6v24x+5

The right answer is (a)

Q.5

If log (le) =1 then zx is equal to
10 9 9 11
(a) 9 (b) 0 (c) 11 (d) 9

T — T —

The answer : log <xl) =1 = log (xl

x
=

$_1:10 = =10z —1)

= z=102—-10 = 9z=10 = g;:%

The right answer is (a)

) = log(10)




Full questions

Q.6 Evaluate the integral /3‘75 (3% + 3*"”)2 dxr  [4 marks]

The answer :

/3“’ (3° +37%)% do = /390 (3% +23° 37 +372%) dz

:/3w(32w+2+3—2$) d:c:/(331+23””+3_
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Q7 If f(z) = (2 + 2 +1)""" | then find f/(z). [4
The answer :
fa)= (@2 +z+1)"™" = In|f(z) = ln’(x2 +
= In|f(z)| =sinz In(z® 4+ +1)

Differentiate both sides
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J;((;E)) =cosz In(z? +x +1) +sinz #;r—i—l

f'(z) = f(x) [COS;E In(z® + 2 +1)+ 24r+1

fl@)=(®+z+ 1)Sinz [cosx In(z? +z+1) +

(2z+ 1)sinz
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) tan (e=27)
Q.8 Evaluate the integral / ——= dx . [4 marks]

eQm

tan (6_2“”)

The answer : /f dr = /tan (6721) e dg
e xT

1

=3 /tan (3*2””) e 2 (=2) dx = —% In |sec (672

) +e
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\/1+9t3mh2 3x)

Q.9 Evaluate the integral /

The answer :

[4 marks]

dx

/ sech?(3z) / 3 sech2 (3z) (3)
\/1+ 9tanh?(3z) V/(1)? + (3tanh(3z

))?



= é sinh™* (3tanh(3z)) + ¢

Q.10 Let f(z) = 22

a) Approximate the area under the graph of f from 0 to 2 by subdi-
viding the interval [0,2] into n equal parts, using a circumscribed
rectanglular polygon (the right-hand endpoint).

b) Deduce the area under the graph of f corresponding to the interval
[0,2] .

The answer :
2-0 2

a) Ax =

n n

2 21
x¢x0+iAx0+i<> -2 ,foreveryi=1,2,---,n
n n

The Riemann sum R,, = Z fa) Ax
i=1
. . . . 24
Where ¢; is the right-hand endpoint , ¢i = z; = —
n
T2 2 = (20\72 4?2
R, = — == -) == -

n

8 5 8 x=~, 8 nn+l2n+1)
Rn:Z (3 :EL:ZlZ = —

L3 n3 6
i=1
8 n(n+1)(2n+1)
R, =— -
6 n3

b) The area under the graph of f is equal to lim R,

) 8 n(n+1)(2n+1) 8 8
Area= lim (6 ) =3 (2) = 3

n—oo n3




