ﬁ{gebta fitst Stage (27 sec )

Answer all the fal[owing questions:

1)a) All terms of an arithmetic
sequence are +ve. integers
, T3+T;, = 40 and T, +Ts> = 521
Find the sequence and the order
of the term whose value equals 83

b) A.S in which (T,)=(93, 89,85,
Find: i) The sum of terms starting with T,
and ending with T, .
i) Order and value of the first -ve.
term and the greatest sum of
this sequence.

2)a) ABCD is a quadrilateral in which
m(ZA), m(«£B), m(«£C)& m(«D)
form an arithmetic sequence and
sin A+ sin D =1
Find the measures of the angles of
this quadrilateral.

b) Find the number of terms which
should be taken from the sequence
(T.) where:

T = 2n+5 :nisan odd
n_{7—2n :nis an even
such that their sum equals 147

3)a) Insert n arithmetic means between
75 and 19 given that the ratio between
the sum of third and fourth means to the
sum of the two means of order n-3, n-4
is 61 : 37. Find the value of n.

yk, m,512)isa
Geometric sequence, if m is 252 more
than b. Find the sequence and the
number of its terms .

4) a) In a G.S in which its fourth term is
4 and its last term is 64, if the ratio
between the sum of its terms to the sum
of their reciprocals is 32 : 1.

Find the sequence & the number of its

terms; is this sequence can be sum up to
0?




b) Prove that:
X+2X%+3x3+4x*+.... n terms

_nX™ X(X"-1)
X-1  (X-1)?

5) a) The Geometric mean of two
numbers and their arithmetic mean and
the difference between the two numbers
are three consecutive terms of an A.S
whose difference is 4 . Find the two
numbers and the A.S then find the sum
of the first 10 terms of it.

b) If 2X, 3Y, 4Z, 6L are +ve. and form

G.S prove that
i) 8YZ<(X+2Z)(Y+2L)

.y X+2Z Y
if) >
6Z-X 2L

6) The sum of the first three terms in a
G.S is 70. If the first term multiply by 4,
the second multiply by 5 and the third
multiply by 4 the product form A.S
Prove that there are two G.S one of
theme can be sum up «. Also find this
sum.

b) An A.S is composed of 33 terms the
sum of its first eleven terms equals 264;
the sum of its last eleven terms equals
330. Find the sum of this sequence, and
then find its five middle terms

c) Find the value of the number i0.237
in the from of rational number.




dhe answers”

1) a) T;+T,=40 = a+2d+a+6d=40

-2 a +8d=40 = a+4d=20 i
T?+T2=521= (a+d)* +(a+4d)* =521
- (a+d)*+(20)*=521 = (a+d)*=521-400
s (a+d)’=121= (a+d)* =(+11)?
La+d=+11
= |Z| (All terms are +ve.)
1] - 2] = 3d =9 = [d=3]inf1]
a=20-4d = a=20-4x3=8
The sequence in (8, 11, 14,
T,=83 = a+(n-1)d=83
- 8+(n-1)x3=83 = 8+3n-3=83
-.3n=78 > n=26> T,,=83

b)(T,)=(93,89,85,..)isanA .S
a=93, d=89-93 =85-89=-4
i) To=a+8d=93+8x -4=61
Ti7= a+16d =93+16x-4=29
Number of terms start with T, end with
TiyequalslZ -9 +1 =9

n n 9
Sn=5(a+L)=E(T9+T17)=E(61+29)=405

nother method

I1=g(2a+(n-1) d) &

=S _¥(2x93+16x-4)-§(2x93+7x-4)

=1037-632=405

ii) The -ve.terms —> T, <0
La+(n-1)d<0=>93+(n-1)x-4<0

93-4n+4<0 = 97<4n> 24%<n

- T, is the first -ve term

The greatest sum = the sum of the first
24 terms




Sn=g|:2a+(n-1)d:|=%[2x93+23x-/&}

=24(93-46)=1128
2)a) let the measure of the angles of the
quadrilateral are
A B C D
x-3y X-y x+y x+3y
The sum of measures of A,B,C and D
equal 360°

o X=3Y +X-Y +X+ ¥ +x+ 37 =360°

.. 4x=360° = x=90°

- M(ZLA)=90°-3y &m(«£ZD) =90°+3y
- sinA+sinD=1

- sin(90°-3y)+sin(90°+3y)=1

.. cos 3y+cos 3y=1 = 2cos 3y=1

1
.. COS 3y=§ = |cos 3y=c0560°| or |cos 3y=cos300°

Either Or
3y=60° 3y=300°
. m(LA)=30° . m(LA)=-210°
m(«£B)=70° -ve. Measure
m(«£C)=110° Refused
m(«£D)=150°

{2n+5 :n is an odd number

7-2n :nis an even number

T,=2+5=7 T,=7-4=3
T,=6+5=11 T,=7-8=-1
T,=10+5=15 T,=7-12=-5
The sequence (7, 3, 11,-1, 15,-5,....)
+S,=147, n is either even number or

odd number
At n even : then the number of of terms
of odd order = the number of terms of

even order =g
The odd order terms ( 7,11,15,

A.S a =7, d=4, number of terms g




- S,=n[2a+(n-1)d]
n
S';— % |:2x7+(—'1)><4:|
=Z(14+ 2n-4)=%[%+ %]=§(5+ n)

The even order terms (3,-1,-5,

A.S a=3,d=-4 & number of terms g

S!=2|2x3+| 2-1|x-4|=2(6-2n+4)
nT2 2 a

2
=2(1o-2n)=9(5-n)
S,=S' +S"=147

n

.-.g(5+n)+g(5—n)=147 x2

= 5n+n7 +5n-n7 =294
10n=294 = n=29.4 ¢ Z'. Refused
At n odd = The number of terms of odd
order exceed one to the number of terms

of even order

. Number of odd order terms = n; 1 +1

. Number of even order terms = nT—l

n-1

S.,=—2 [Zx7+( Lya- 1)qu
)(7+n-1)= (11)(6+n)
n- 1

~Z V""‘*(nzl"]" 4

1(3 n+1+2)——(6 n)
S =S +S’ ,=147

’
n “ni, Tnit
2 2

+n)+ n;1(6—n)= 147  x2
(n+1)(6+n)+(n-1)(6-n)=294
6n+n>+6+n+6n-n”-6+n=294
14n=294 = n=21Z"

. S,,of this sequence = 147




Mz Mn-l

75+2d, | ... 19-2d

n A. means

A.S

M,+M, =E: T,+T; =E
M,;+M,, 37 "T,+T,, 37
. (75+3d)+(75+4d) _61 _, 150+7d_61
" (19-4d)+(19-5d) 37 = 38-9d 37
38x61-9x61d=150x37+7x37d
2318-549d=5550+259d
-808d=3232 =
T..=19=>a+(n+2-1)d=19
5. 75+(n+1)%x-4=19 = 75-4n-4=19

~4n=52=[n=13|

b) m=b+252
2=>"2_ mb-1024 2
from (1) in (2) b (b+252) = 1024

-.b?+252b-1024 = 0 = (b - 4) (b + 256) = 0

b-4=0=b=4 Or b+256=0 = b=-256
in (1) m= 256 in (1) m=-4

Lr=2 - r =-128. Refused
The sequence:( 2,4,8, 512)

T,=ar"' = 2(2)"'=512

2"1=256 = 2"1=2% = n-1=8 = n=9




4)a) T,=4=ar’=4
T, -64=ar =64

a,ar,ar?

axar"'=36 = ax64=32 >

in(1)> %r3=4 >r*=8=r=2
in (2) %(2)"'1 =64=(2)"'=128
(2)"*=2" > n-1=7=>

b) S=X+2X? + 3X® + 4X* +

Multiply by X

5 S X=X2+2X3+3X*+4X°+ (2)
(2)-(1)

S X-S=(-X-X*-X3-X* -X")+nX"*!

S (X-1)=-(X+X>+X3+X*..... +X")+nX"*?
=(Sum of G.S in which a=x,r=x,L=x")+nx""
X" x X-X

X-1

s(x-1)=Lr2 +nX“+1=-[
r-1

]+nxn+1

X(X"-1 X(X"-1)X nX"**
_ ( )+nxn+1 = S=_ ( )

X-1 (X-1)? X-1




5) a) Let the two numbers are a&b
~.vJab, 12'),a-b isan A.S

" Z (%b)=@+(a-b)
A+b=Jab+4-b = 2b=\ab

By squaring both sides
4b*=ab = 4b*-ab=0 = b(4b-a)=0

Either 4b-a=0 = |a=4b (1), or b=0 refused.
The difference =4 = a-b-%b=4 x2
~2a-2b-a-b=8=a-3b=8 (2)

From (1) in (2)

4b-3b=8=b=8 in(1)

a=4x8=32 = The two number are 8,32

The sequence (V8x32, 8+232 ,32-8,...)

The sequence is (16, 20, 24...)
sm=?[z x16 +9x4]|=5[32+36|=340

b)i) 2X,3Y ,4Zis G .S
3Y is a G.mean between 2X,4Z

. Aimean of 2X , 4Z is 2x-;4Z =X+2Z

-~ G mean < A.mean = 3Y <x+2Z (1)
3Y,4Z,6L is G.S

. 4Z is the G.meanbetween 3Y,6L
3Y+6L 3(Y+2L)

A mean of 3Y ,6L is >

- G.mean < A.mean
az<30F20)

(1) x(2)
BYx4Z < (x+2z)><’3{(T
8yz < (x+2z)(y+2L)
il) 8YZ< XY +2XL+2YZ +4ZL
6YZ-XY < 2 XL+4ZL
Y (6Z-X) < 2L ( X+ 22)

L< xX+2Z
2L 62z-x




6) a) ( Tn)=(a,ar,ar2,
a+ar+ar’=70 = a(1+r+r?*)=70 (1)
(4a,5ar,4ar2, ) form A.S

.. 2x5ar =4a+4ar’> > sz\ar=z\a(1+r2)
5r=2+2r? = 2r’-5r+2=0> (2r-1)(r-2)=0

2r-1=0=|r=

1
2

in(1)
1.1,
a(1++7)=70

ax(#J=7o

ax%=70:>a=40

The sequence
(40, 20, 10,
“|r| <1 = The sequence
can be sum up to «©
—a _40 40 _
1,1

1-—
2 2

80

b) TIITZITBI

\ )
Y

S11 First

S,, =264

l(2a+10d) =264

a+5d=24...(1)

orr-2 =0 = [r=2]
in(1)
a(1+2+4)=70

ax7=70

a=10

The sequence

(10, 20, 40,

r > 1 = The sequence
can’t be sum up to ©

S, =330
T,; =a+22d

5
s;1=E[ZT23+,16d]=330

z

-.a+22d+5d=30
- a+27d=30 (2)

(2)- (1) = 22d=6=>

=3
11

In (1) a=24-5x >

11
33 249 !
S33 =—[1XF+ 2

Zz

297

3_

249
11

1)l
X— |[=33
11J

=33x—_——=33x27=891
11




\

Since number of terms is an odd, then
there is only one middle term which is:-

To5a =Ty =a"‘16d=£+16><1=_297
11 11 11

2
The five middle terms are:
291 294 297 300 303

11 " 11 " 11 " 117 11




