MATH 111 - Integral Calculus
First Semester - 1446 H
Solution of the First Exam
Dr Tariq A. Alfadhel

Question (1): [9 marks]

2
1. Use Riemann Sum to evaluate the definite integral / (2 +3) dx .
0

Solution : [a,b] = [0,2] , f(z) = 2% +3 .
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. Find F'(z), if F(x) :/
tan(“
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Solution :

d 5
F(z) = 7/ V21 dt
dx tan(%)

=1/(3%)% + 1 (3°%%(5) In3) — (tan (g)f +1 (sec2 (g) (;
—53% 1n3 (/3100 11— % sec? (f) fan? (5) 1.
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Find 2 of the following :
dx

3. y= [cos_1(3x)] log [cscx — cot z| . [2]

Solution :

—1
dy = ———— (3) | log|cscz — cot x|
dx 1—(3xz)?

—cscxcotr — (—esc?)x) 1 )

cscx — cotx In10

+ [cos™! (32)] <

=3 loglescx —cotx|  csca cos!(3x)

o V1 — 922 + In10

4. y = (cot )™ + 37 [2]
Solution :
Let y = f(z) + g(x), where f(z) = (cotz)*°" and g(z) = 3%

dy _

Then 52 = y/ = /() + ¢'(2)

First - ¢/(z) = 3° (22)In3 = 22 3° In3
Second - Finding f'(z)
f(x) = (cot2)™" = In|f(x)| = In|(cot x)™"| = cscz In|cot z|

Differentiate both sides.

! —csc?
(=) = (—cscx cotx) In|cot x|+ cscx z
f(x) cot
3
cse’ x
"(z) = - t2 In|cotz| —
() = f(x) [ cscz cotx In|cot x| cotx}
3
= (cot )" [ cscr cotz In|cot x| — e x]
cotx
dy cscx 0803 x 2
Therefore, — = (cot z) —cscx cotz In|cotz| — +22 3% In3
dx cotx

Question (2): [16 marks]
Evaluate the following integrals :

1. /(x% Y sin(x3))5 dx . [2]

Solution :

/(x% y sin(x3))5 dx = / (x%)E) (5 sin(:zc3)>5 d:v:/xQ sin(z?) da



(—cos(z®)) +c= —% cos(z®) + ¢ .
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Solution : .
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Solution :
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Solution :

/s,e(:(lrl(st2)) dx:/sec(21n|x|) %dx

x

1 2 1
- 5/sec (2Mnal) 2 dr= 3 nfsec 2In faf) + tan (21nz])| + c

3
. /tan(z\fx) dz . [2]
xrs3

Solution :

/M dx:/tan (x%) 23 da

s

:3/tan (a;%) (; x_§> d:r:31n|sec(\3/5)| +c

./de.p]

r 2
Solution :
5 5
1+ sec™! 1+ sec™!
/ ( sec ac) dor — / ( sec x) e
x4 — 2 x? (2?2 =1)

/% dx:/(1+sec*1x)5 <37\/3%> dx

(1+sec’1x)6
:f+c,wherex>0.

. / cosz (sin’z)”" dx . [2]

First solution :

Loyl
/cosx (sin? x)_l dx = /(sinav)_2 cosx dr = (bmixl)—i-c = —cscx+tc

Second solution :
. -1 COS & 1 coszx
cosz (sin’z)  do= [ —— dz = , —~ dx
sin” x sin x sinx

:/CSC.’E cotx dr = —cscx+c.




