taleemzone.com 1st Year Math - Exercise 6.5

EXERCISE 6.5 - GEOMETRIC PROGRESSIONS

Complete Solutions

Question 1: Find the 6th term of the G.P.: —6,—3,%3,

Step 1: Identify the first term and common ratio
L4 al = _6
-3 _ 1

— 43 __ s
.T_al_—6_2

e Check: 22 =1

Step 2: Use formula for nth term: a,, = a;r"!

6—-1 5
o =08 =6} =6 x = =3

.3
Answer: 56

Question 2: Find the 8th term of 3,32,33, ...

Step 1: Identify the first term and common ratio
e a; =3= 31
o« 7= % =3
Step 2: Use formula: a,, = a;r" !
e ag=23-3%51=3.3"=3% = 6561
Answer: 6561
Question 3: nth terms of 1,2,4,8,... and 256,128, 64, ... are equal

Step 1: For first sequence:

e a;=1,r=2

e a,=1-2n1=2n"1
Step 2: For second sequence:

o b1:256,7‘:%:%
. b, =256(1)" =28 27 () — g8 ni1 —gon

Step 3: Set equal:

vl =29 1 =9-—n2n=10n=>5

Answer: n =25

Question 4: Find the first five terms

(i) a;=243,r =3

Step 1: Find terms using a,, = a 7" *
e a; =243
. a2:243~%:81
e a3 =8l-1=27

taleemzone.com



taleemzone.com 1st Year Math - Exercise 6.5

¢ a,=27-2=9
« a;=9-1=3
Answer: 243, 81, 27,9, 3
(ii) a,=579,r = —1

Step 1: Find terms:
e ay =579
e ay =579 (—1)=-219 = 2895
. a5 = _5779 . (_%) = 5%9 = 144.75
. a,= % . <_%) = —% = —-72.375

_ __ 579 1 579 _
o a5 =—21.(—1)=3% =36.1875

Answer: 579, —%, %, —%7 %

3

! T 16

2 6561

3 n=>5

4(1) 243, 81, 27, 9, 3

A(ii) 579, —519, 579 g9 NBTH

EXERCISE 6.5 - GEOMETRIC PROGRESSIONS (Continued)
Question 5: Find the 12th term of 1 +1i,2i,—2 4+ 2i, ...

Step 1: Identify a; and common ratio r

e a;=1+1

o ay =2t
_ay _ 2

* =4 T 1

Step 2: Rationalize r

2 1—i 2i(1—i) 20—2% 2i+2

= . prmm— e 1 )
"TIYi 1= 141 2 2 T

Step 3: Check with aq
e a3 =ay T=2i(1+i)=2i+2?=2—2=—-2+2
Step 4: Find 12th term
o agy =yt = (1401 +0)1 = (140)12
Step 5: Convert to polar form
o 144¢= \@(cos45° +isin4bh°) = V2eim/4
o (144)12 = (v/2)12e/127/40) = 266337 — 64(cos 3w + isin37) = 64(—1 + 0i) = —64
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Answer: a9 = —64
Question 6: 4th term = 54, 9th term = 13122

Step 1: Use a,, = a7}

o ay=a;r> =54 .. (1)

o ag=a;r® =13122 ... (2)
Step 2: Divide (2) by (1)

8 13122
a;r® s

= ——r°=243r =3
a3 54 "

Step 3: Find a,

o From (1): a;(3)® =54 — 27a; =54 — a; =2
Step 4: G.P. is: 2, 6, 18, 54, ...

o General term: a,, = 2-3"!
Answer: G.P.: 2,6, 18, 54, ...;a,, =2-3"1

Question 7: If a,b,c,d are in G.P.
(i) a—b,b—c,c—d are in G.P.

Step 1: Since a, b, c,d are in G.P., let common ratio = r

e b=ar,c=ar? d=ar3

Step 2: Find the terms

e a—b=a—ar=a(l—r)

e b—c=ar—ar*=ar(l—r)

e c—d=ar’*—ar®=ar*(1—r)
Step 3: Check common ratio

b—c ar(l—r) c—d ar*(1—r)

a—b a(l—r) B ar(l—r)

Therefore, a — b,b —c,c — d are in G.P.
(ii) a2—b?% b2—c2,c2—d? are in G.P.
Step 1: Using b = ar,c = ar?,d = ar:
e a2 -V =a®>—a*r?=a*(1—-1r?
o b2 —c?=a*?—a%? =a%r?(1—1r?)
o 2 —d?=a%**—a?*C% =a%r(1—1r?)

Step 2: Check common ratio

b2 —c?  a?r?(1 —1r?) 262 —d?>  a?r*(1—1?) 9
= =17 = =T
a? — b2 a?(l—r2) b2 —c?  a?r?(1—r?)
3
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Therefore, a?> — b%,b?> — 2, ¢? — d? are in G.P.
(iii) a24+b?% b%+c?,c?+d? are in G.P.
Step 1: Using b = ar,c = ar?,d = ar:
e a2+ 02 =0a®>+a*r?=a*(1+1r?
o B2+ c?=a’?+a%?t =a®r?(1+1r?)
o 2+d?=a%*+a%% = a%rt(1 +1?)

Step 2: Check common ratio

b2+ a?r?(1+1?) 262+d2 a’r*(1+1r?) 9

a2 +b2  a?(1+1r2) e T a?r2(1+1r2)

Therefore, a? + b2,b% + ¢2,¢? + d? are in G.P.

Question 8: If (p + q)th term is m and (p — q)th term is n

Step 1: Let first term = a, common ratio = r

o a,,=arPtl =m . (1)

o a, ,=arP "l =n .. (2)

Step 2: Divide (1) by (2)

Step 3: We need a,, = ar??™!
Step 4: From (1): a = =

— _m__ . .pg—1l _ . pP4—P—q — . (ra\p—1 . p—p
¢ Upy = rpteT T =m-r =m- (r9) T

This doesn't simplify nicely. Let's try a different approach.

Step 5: a,, = ar??!
We know r? = /7%, but we need rpa-l

(pg—1)

Answer: a,, = m( %) E

Question 9: Three consecutive numbers in G.P., sum = 26, product = 216

Step 1: Let numbers be %, a, ar
Step 2: Product: ¢ -a-ar = a’® =216
e =20
Step 3: Sum: 2 46+ 6r =26
« S46r=20
e 6+ 6r% =20r
e« 6r2—20r+6=0
« Divide by 2: 3r2 —10r +3 =0
Step 4: Factor
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e Br—1)(r—3=0

o r:%orr:3

Step 5: If r = 3: numbers are 2, 6, 18
Ifr = %: numbers are 18, 6, 2

Answer: 2, 6, 18 (or 18, 6, 2)

Question 10: 3rd term = square of 1st term, 2nd term = 9

Step 1: Let a; = a, common ratio = r

e ag=ar=9..(1)
o ag=ar’=a* .. (2)
Step 2: From (1): a = 2

Substitute in (2): 2 .72 = (Q>2

T

. 97’:%
o 9r3 =81
e 13=9

) ’]”:\3/§
Step 3:a:3i\/§:92/3:3\3/§

Step 4: 6th term: a5 = ar® = 3%/5 (V9 =9 (V9)t =994 =97/3

Answer: 97/3

Question 11: If £ 1 L are in G.P.

a’b’c

Step 1: If 1, 1 1 are in G.P., then

a’b’ec

Step 2: So b = ac

Step 3: Common ratio r = § = \/’27 =,/2

. Alsor:b:@=£

(&

Answer: Common ratio = :I:\/g

Question 12: Numbers subtracted from three consecutive terms of an A.P.

Step 1: Let three consecutive terms of A.P. be a —d,a,a +d
e Sum:3a=21 »a=7
e Terms: 7—d,7,7+d
Step 2: Subtract 1, 4, 3 respectively:
o (7T—d—1),(7T—4),(7T4+d—3)
o (6—4d),3,(4+4d)
e These are in G.P.
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Step 3: In G.P., (middle)? = (first)(last)
e 32=(6—d)(4+4d)
e 9=24+2d—d?
e d>—2d—15=0
e (d—5)(d+3)=0
e d=5ord=—3

Step 4: If d = 5: terms are 2, 7, 12
If d = —3: terms are 10, 7, 4

Answer: 2, 7,12 (or 10, 7, 4)

Question 13: Three consecutive A.P. terms increased by 1, 4, 15

Step 1: Let terms be a —d,a,a + d
e Sum:3a =6 —>a=2
e Terms: 2—4d,2,2+d
Step 2: Increase by 1, 4, 15:
e 2—d+1,2+4,2+d+15
e 3—4d,6,17+d
o These are in G.P.
Step 3: 62 = (3 —d)(17 +d)
e 36 =51—14d — d>
o d®>+14d—15=0
e (d+15)(d—1)=0
e d=1lord=-15

Step 4: If d = 1: terms are 1, 2, 3
If d = —15: terms are 17, 2, -13

Answer: 1, 2, 3 (or 17, 2, -13)
Question 14: If pth and qth terms are q and p

Step 1: Let first term = a, common ratio = r
o a,=ar’l=q.. (1)
v a,=ar”t=p .. (2)

Step 2: Divide (1) by (2)

Step 3: We need a,, = arPi—1
Step 4: From (1): a = gr'™?

— gl -1 _ -p _ ~1
o ay,=qriP.rPtl =g ppa P =gq.rplal)
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Step 5: Substitute r

Answer: a,, = q (%) P
Question 15: If a,2a+ 2,3a+ 3, ... are in G.P.
Step 1: In G.P., (middle)? = (first)(last)
e (2a+2)>=a(3a+3)
Step 2: Expand
4a® +8a+4=3a>+3aa> +5a+4=0(a+1)(a+4) =0a =—1 or a = —4

Step 3: If a = —1:

o Terms: -1, 0, 0, ... (not a G.P. since r is undefined)
If a =—4:
o Terms: -4, -6, -9, ...
‘oo =6 _ 3
o Common ratio: r = = = 3

4
Step 4: Fifth term: a; = ay;r* = —4(3) =—4. 81 = 81
Answer: —%

Summary Table

5 -64

6 2,6,18, ..;a, =2-3""1

7 All three properties proven

(pg-1)

8 apg = M (v %) !

9 2, 6, 18 (or 18, 6, 2)

10 97/3

11 e

12 2,7,12 (or 10, 7, 4)

13 1,2, 3 (or 17, 2, -13)
plg—1)

14 Upy = 4 <%) ra

15 =

4

taleemzone.com



