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EXERCISE 6.6 - GEOMETRIC MEANS

Complete Solutions

Question 1: Find G.M. between the given numbers
(i) —2 and 8
Step 1: Geometric Mean formula
G =+Vab

Step 2: Substitute

G =4+(=2)(8) = +V—16 = +4i

Note: Since the product is negative, the G.M. is imaginary.

Answer: +41
(ii) —2i and 8i

Step 1: Substitute

G = +/(—20)(8i) = +V—16i2 = +/—16(—1) = +V16 = +4
Answer: +4
(iii) 6 and 9

Step 1: Substitute

G=4V6x9=4V51=143V6

Answer: +3v6

Question 2: Insert four real geometric means between 3 and 96

Step 1: We need sequence: 3,G,, Gy, G5, G4, 96
o Total terms: 6
o First term a; =3
e Last term ag = 96
Step 2: For G.P., a,, = a;r" !
e 96 =311 =3r°
o 70 =232
o =2
Step 3: Find the geometric means
e G, =3%x2=6
« Gy=6x2=12
e G3=12x2=24
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o« G, =24%x2=48
Check: 48 x 2 = 96
Answer: 6, 12, 24, 48

Question 3: G.M. between x and y is less than their A.M.

Step 1: Given z > 0,y > 0,z # y

« GM. = /zy

.« AM. = oty

Step 2: We need to prove /Ty < T;—y

Step 3: Square both sides (both are positive)

(z +y)*

1 dry < 2% + 22y + y?0 < 2% — 22y + 4?0 < (v —y)?

Ty <

Step 4: Since x # y, we have (z —y)? > 0 , which is true.
Therefore, G.M. < A.M. for positive distinct real numbers

Question 4: For what value of n, a,ﬂ:i% is the positive G.M. between a and b?

Step 1: Positive G.M. between a and b is Vab
Step 2: Set up equation

Step 3: Cross multiply

a" +b" = Vab(a® ' + b7 )a" + 0" = a"2b2 4 azb" 2

Step 4: Rearrange

a® —a""7hz 4+ b" —a2b" 2 = 00" 2 (a2 —b2) +b" 2 (b2 —a2) =0(a? —b2)(a"z —b"2) =0

Step 5: Since a # b, we have az — b2 #+0
e Soa"r—b"E =0
1

1
e gz =p"" 2

Step 6: For a # b, this holds when n — % =0

«n=1
Check: For n = %:
al24012  _ JarVb _ Jarb _ T
a124p-12 — L 1 ™ arvb T ab
Va ' Vb Vab

Answer: n = %

Summary Table
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1(i) 444

1(ii) +4

1(iii) +3v6

2 6, 12, 24, 48

3 Proven: G.M. < A.M.
4 n=1

2

EXERCISE 6.6 - GEOMETRIC MEANS (Continued)

Question 5: A.M. exceeds G.M. by 2, sum is 20

Step 1: Let the numbers be z and y (positive integers)
_aty _ 20 _
e AM. =¥ =2 =10

e« GM. = /xy
Step 2: AM. - GM. =2

10 — /2y = 2\/zy = 8xy = 64

Step 3: We have:

e z+y=20

o Yy =064
Step 4: Solve the system

e y=20—zx

o (20 —z) =64

o 20z — % =64

o 2220z +64=0

e (z—4)(xz—16)=0

e z=4o0rz=16
Step 5: If t =4,y =16;if x = 16,y =4
Answer: 4 and 16

Question 6: A M. =5, G M. =4

Step 1: Let numbers be z and y

e AM.=2¥ =55 a2+y=10

e GM. = /zy=4— 2y=16
Step 2: Solve: y =10 — =z

e (10 —x) =16

e 10z — 2% =16

e 22102 +16=0

e (z—2)(x—8)=0
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e rx=20rx=28
Answer: 2 and 8

Question 7: A.M. is double G.M.

Step 1: Let numbers be a and b

__ at+b
o AM. =2

« G.M. = Vab
Step 2: Given: A.M. =2 x G.M.

a;rb=2\/c7ba+b:4\/c%

Step 3: Let r = ¢
e a=rb

o b+ b=4Vrb-b=4b\/r
e b(r+1)=4byr

e T+ 1=4r
Step 4: Let t = /1
o 24 1=4t

o t2—4t+1=0
t:4i‘/216j:4i‘2/ﬁ=4i§\/§=2:t\/§

Step 5: Since r = t2
%: 2+V3)?2=7+4V3

Step 6: The stated ratioisa:b=2+v3:2—+/3

2
Check: ;tg . ;ig =3 (2;;;) =7+4V3

Therefore, a :b=2++3:2—3

Question 8: One G.M. and two A.Ms. inserted between two positive numbers

Step 1: Let the two positive numbers be z and y
e One G.M. between them: G = /7y
e Two A.Ms. between them: p and ¢
Step 2: Sequence with two A.Ms.: z,p, q,y
e MAP:p—ax=gq—p=y—q=d
e p=x+d,qg=x+2d,y=x+3d
Step 3: Express x and y in terms of p and ¢:
e Fromp=x+dand ¢g=x+ 2d:

e d=q—p
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s x=p—d=p—(q—p)=2p—q
cy=qt+d=q+(¢g—p)=2q—p
Step 4: Since G is the G.M. between z and y:

G?=ay=(2p—q)(2¢—p)

Therefore, G? = (2p — q)(2q — p)

Summary Table

4 and 16

2 and 8

Proven: a:b=2++3:2—3
Proven: G% = (2p — q)(2q — p)

o0 3 O Ut
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