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Answer the following questions:

Question1.
a) Find the Maclaurine series for f (X)=In(1+ X). Use this series to
o (_ 1\"+1
find sum of the series Z& [10 marks]
n=1 n
b) Determine which of the following converge or diverge:
NN n e 1 .. &tann
[ In| — i
() nz—ll (n'i‘lj ( ) nZ=2: ninn (I“) ;1+n2 [15 mark]

¢) Which of the following series converges absolutely, which converges
conditionally and which diverge?

& (=DM & (=D R n+1

() ;Jﬁ Inn (i) nZ:; " (III) nZZl:COS(I’VZ') ", [15 mark]
Question2.
Find the solution of each of the following differential equations:

i)y =cot(x+y)-1. i) y=—1"X_

y—X+2
sy X . 2, .2 _ [35 mark]
) y'+y=—. Iv) (X“+y9)dx+ 2xydy=0.
y
2,2 2,2

v) xe* 7 dx+y(e* ™ +1)dy=0, y(0)=0.
Question3.
a) Find the following integral j 2 +lx_2 dx [10 marks]

b) Determine whether each integral is convergent or divergent. Evaluate those
that are convergent

1—jwi2dx, 2— OLdx, 3- [~ 1 > dx
1 X = X+1 1 94X
[30 mark]
2 1 % 11
4—| —— dx, S—I tan x dx, 6—j —dx
11-X 0 -1X
GOOD LUCK,

Dr. Mohamed Nasr — Dr. Essam Awwad
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The answer
Answer Question 1:
a)
f (x)=In(L+ X) f(0)=In1=0
1 1
f'(x)=—— f'(0)==-=1
(x) 1+ X © 1
-1 -1
f"(x)= f"(0)=—=-1
() 1+ x)? ©) 1
2 2
f"(x)= f"0)===2=2I
9 1+ x)* ©) 1

f(x)=In(L+x) = f(0) + f'l(!o)x+ f"z(!o) 2+ f';(!o) X3

put x =1, we get

1 1 0 _1n+1
In(2):1—§+§_..._z( )"
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b)

L n -
(i) Z‘In(mj:;(lnn —In(n+1))

S,=(InN1-In2)+(In2-In3)+(In3—=In4)+---+(Inn —In(n+1))
S,=In1-In(n+1)=—In(n+1)
limS, ﬂiﬂ(_ln(n +1)) =—o0

N—o0

il n i
St & In —— | diverge.
= {S,} Z;, (n+1j g

iy St

2/nInn
by using limitcomparison test and using L'Hopital rule, we have
_1 . .
im0 i s
N—o0 i n—» |nn N—o0 2\/ﬁ N—>o0
n
= 1

. 1 .. .
since ZH diverge = N diverge.
~ninn

... tantn
iii
(i) nz_;‘lqtn2
0 -1 b -1 b
| = [ 20X gy =i [ 21 ;(dx:ilim[(tan‘lx)z}
1+ X —oe 1+ X 2 now 1
2 2 2 2
~Liim (tan‘lb)z—”— N A A
2 N> 16 2| 4 16 32

= tan™"n
| converge = Z — converge [Integral test].
~1+n
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c)

] 0 (_1)n+l
M ;x/ﬁ Inn

(3) lima, =Ilim

N—o0 nN—o0

from (1),(2)and (3): Y

from b) (ii) :5° N

1

a . =
" dn+1In(n+1)

Yn>1
Yn>1

=0
ninn

(_1) n+l
= ~/nnn
(_1) n+l 0 1

= ~n Inn
(_1) n+1l

Converge,

Diverge,
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(*)

()

from (*) and (*x*): Z— ConvergesConditionally.
n=2

25

ninn

> (_1|) =) = Converges [Ratio test] (***)
n=1 n n=1 1=

Ratio test:

lim 2t —|im ~0<1

oo g o now (n+1)!

[ee]

= Zi Converges

n=1 n!

from (***): Z% Converges absolutely.
=1 :
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(i) icos(nﬂ) nntl - i(_l)n nntl

_n+1

n n2

@ a,>0 vn>1

n+1

@ lima, =lim===0
X+1
) f(x)= 2

2
f’(x)={x +42X} = f'(x)<0 Vx>0
X

f (x) decreasing V x>0
a, = f(n) decreasing ¥V n>0
= a,<a Vvnxl

from (1),(2)and (3): iCOS(I’W ) tl

n=1 n
2

n=2

from () and (xx): icos(n;r)

Converges, (*)

n+1
2

cos(nz)

=> n tl Diverges[Comparison with Z%] (%)

n=2 n n=1

Converges Conditional

n+1
n2
Limitcomparison test:

n+1
. 2 . n®+n
lim—1— = lim—— =1,
now 1 I 1
n

since Zi Diverges = Zntl Diverges.
n ~ n
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Answer Question 2:
1) y'=cot(x+y)-1

! ! ’ COSU
U=x+y = uU=1+y = U =cotu=—"-
sinu
sinu x
——du=dx = —Incosu=x—-InC = cos(x+y)=Ce".
cosu
o, y —X
ny =——-
)Y y—X+2
’ ' ' u _2
Uu=y-x= u=y-1 = U= -1=
u+2 u+2

2
(U+2)du=-2dx = u7+2u=—2x+% = (y—-x)?’+4y=C.

i) y+y=2=, x2y, put u=y? =
y

2yy'+2y° =2x = U’ +2u = 2X
P=2, Ide=2x, p=e?*,

1
= 2X, dx = | e?* 2xdx = xe?* — =Ze**
Q IPQ I >

ezxu=(x—%)e2X+C = u=x—%+Ce‘2X =y,

iv) (+y?)dx+2xydy=0, y=xv = ﬂ:v+xﬂ
dx dx

1+ v+ 2 v(v+xﬂ)=0 1432+ 2vx Vo0 =
dx dx

dx 2vdv
—+ 5 —
X 1+ 3v

X*(1+3vH)=C = x(x*+3y%)=C.

0 = In x+%|n 1+ 3v2)=%lnc
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v) xe“ Y dx+y(e Y +1)dy =0, y(0)=0.
M = xe* Y’ , N= y(eX2+y2 +1)
M, = 2xyeX2+y2 , N, = 2xyeX2+y
M, =N,
[ M= Lo

1 2.2 1
Ndy==e*"" +Zy?
Iy y 2 +2y

2,.,,2
¥ +y’=C

since y(0)=0 = C=1 = Particularsolution e+’ +y?=1.

Answer Question 3:

1 1 A B
a) [——dx= dx=[| 242 Jax
) -[x2+x—2 I(x—l)(x+2) J(x—l x+2j
= Aln|x-1|+BlIn|x+2|+cC

:l In|x—1|—%|n|x+2|+c

where c is the integration constant.

b)
» 1 : 1
—I —de—llm —dX:|Im(1——)=1. (Convergent)
1 x t—o0 t—o t
2-[° L g =j‘2idx+ T~ dx
-~ X+1 - X+1 2x+1
J'f —dx_ Ilmj —dx_ I|m(In1—In|t+1|)_—oo (Divergent)
9] X+ t—>—o0dt
1 0 .
—dx T dx+ —dx (Divergent)

ey +1 o X411 2x+1
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.t t 1
- dx=lim dx=lim(=(tan " =—tan™
L 9+ x2 tow J1 Q4+ ¥ t_m( ( 3 ))
1 (z—tan a1 (Convergent)
4— —dx lim —dx—llm(lnll t|—Inl) = —o. (Divergent)

t—1" —

5 —joﬂtan xdx = J'ftan xdx + J';tan x dx
2

: .[ftanxdx :Iim.[;tanxdx:lim(lni—l) =oo (Divergent)

T 7 cost
2 2
IO” tan xdx = jftan xdx + J'Z tan xdx =oo . (Divergent)
2

j —dx = j—dx+ —dx

dx_Ilm dx_llm(l In|t])=o  (Divergent)
t X t—

0 x t—0*

: _[ —dx= _[—dx+ —dx = (Divergent)




