King Saud University

College of Sciences

Department of Mathematics

Second MidTerm, First Term 1435/1436
M-106

Exercice 1 [5 Marks]:

a. Find the integral / tan?(z)dw.
We have
/ tan?(z)dz = / (sec?(z) — 1)dz [0.5]
= tanz —x + ¢ [0.5]

sinh(x)

b. Find the integral / 1+co—shQ(:1:)

We have

/de = / du (u = coshz, du = sinh zdx) [0.5]
1 + cosh®(x) 1+ u?

= tan '(u) + ¢ = tan '(coshz) + ¢ [0.5]

. . x—49
c. Find xh—n>}19 ﬁ
we have
—49 1
im ’ = lin}19 — [0.5]
r—> €T — r—> m
= 14 [0.5]
6x — 11 A B
d. If = find then A.
(x —1)2 $—1+(aj—1)2’ He phen
We have

6r—11=A(x—1)+B  [0.5]
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Then
A=6  [0.5]

e. Evaluate the intergral / ln(%)dm
We have
/ln(z)d:v - 4/ In(u)du [0.5]

= xln%—x—i—c 0.5]

Exercice 2 [3 Marks]: Evaluate the integral / tan®(z) sec(z)dz.
We have

/ tan’ (z) sec(z)dz = / tan’ () tan(x) sec(z)dz — / (sec?(z) — 1)? tan(z) sec(z)dz [1]
= /(u2 —1)%du  [u=secx] [1]

uw o ud (secx)?

(sec)?
= Lot — —9
5 3+u+c 5 5

+secr +c¢ [1]

Exercice 3 [4 Marks|: Evaluate the integral / sec?(z) In(sin(z))dz.
We have
1
/secQ(:C) In(sin(z))der = tan(z)ln(sinz) —/tan:v —— cos xdx [2]
sin x

= tan(z)In(sinx) — /dm = tan(z) In(sinz) — = + ¢ [2]

Exercice 4 [4 Marks|: Evaluate the integral

/\/:U2 — 25
Tdm.

Let
x = bsec then dr = 5secf tan 0df [1]

£/ 2_2 1
/ ZC:LA 5d$ = /M%ecﬁtanﬁdﬁz%/sinwcosed& [1]

(5sec)?
1 sin®4
= — 1
% g oW
1 Va2 =2 Va? =2
— 7_5<x—5)3+c, where SinQ::B—5 [1]
" T
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Exercice 5 [4 Marks]: Evaluate the integral / ——dx
2 + cos(z)
Let
1— 2
u = tan(g) then cosx = TZQ’ dx = T
We have

du [140.5+0.5]

1 1 2 2
T adr = du = du [1
/2+cos(a;)x /2+1—Zzl+u2u /u2—|—3u g

1+u?
x
tan(=)
2 U 2 2
= —tan }(—=)4+c= ——=tan! +c |1
gl G te= g g e
. . r+1
Exercice 6 [5 Marks]: Evaluate the integral s dx
>+
We have 1 . 41
x —x
der = — 1.5
Btz :13+1'2+1 [1-5]
and then
z+1 x+1
dr = —dx
/x3—|—x . / +/:c2+1
= —dzr — d dr |1
/x$ /x2+1x+/x2+lx”

1
= In|z| - 5 In(2? + 1) + tan~*

(2) + ¢ [0.541+1]



