PRACTICE PAPER

ICSE CLASS 10 - MATHEMATICS

Chapter 11 : Geometric Progression
STEP-BY-STEP SOLUTIONS & MARKING SCHEME - Maximum Marks: 40

Formulae used

G.P.: a, ar, ar?, ... r=(any term) + (previous term) | tn = ar"~! | nth term from the end =1+ 1,
Sn =M(r< 1) | Sn= a-1) _Ir-a (r>1) | So=—2_(Jr]<1) | Geometric mean G =
1-r r-1 r-1 1-r
V(ab); a, b, cin G.P. = b2 =ac.
SECTION A (20 Marks)
Question1 [8 x 1 =28]
Part | Ans. | Working
@) (a) Ratios 6/2 = 18/6 = 54/18 = 3, constant. The others have no constant ratio.

(i) | (b)96 | t;=3x25=96.

(i) | (@ |r=-27+81=-1/3.

a=1,r="%: Soo=1/(1-%)=2,s0(A)is true; (R) is the formula used, so it explains

™ | © |,
v) | (©)20 | G=+(16 x 25) = V400 = 20.

: (b) — (36 — C1)=729 -1 =
™) | g | Se=2@-1/B-1)=720-1=728.

(vii) | (@5 |2x31=162=31=81=34=n=05.

For a G.P. the correct relation is b2 = ac, not 2b = a + c (that is for an A.P.): (A) is false;

(vii) (b) (R) is true.

Question2 [4+4+4=12]

(@)
arz=12 ...(1) ar*=96 ...(2)
2)+Q)yrr=8=r=2
From (1):ax4=12=a=3
ty = ar’ = 3 x 128 = 384

(ii)
a=5r=-10+5=-2,n=8
Sg = ﬂ%l (use this form since r < 1)
g = 5[1-(=2)"] _ 5(1 - 256)

8 1-(-2) 3
=X (;255) = —425
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(iii)
ar=3 ...(1) 1"; =16=a=16(1-1) ...(Q2)
Put (2)in(1): 16r(1 -r)=3=16r2-16r+3=0

(4r—1)4r-3)=0=r= % orr= % (both satisfy |r| < 1)

a=16(1 -%)=12,ora=16(1 —3%)=4. Firstterm = 12 or 4 (check: 12 x4 =3;4 x 3% =3 v)

SECTION B (20 Marks) — any two questions

Question 3 [3 +3+4=10]

(@)
a=-3,r=6+(-3)=-2. mn=am1=-192
=3 x (-2 1=-192 = (21 =64 = (-2)¢
n—-1=6=mn=7,i.e. the 7th term

(ii)
ar=6 ...(1) ar*=162 ...(2)
2)+1)y:r=27=r1r=3;from(1),a=2
G.P.: 2,6,18, 54, ...

(iii)
Let the means be G,, G,, G;. Then 5, G,, G,, G, 80 are in G.P. with 5 terms.
80=t;=5r*=14=16
r = 2 (all terms positive)
G, =10, G, =20, G; =40. The geometric means are 10, 20, 40
sszﬂgs_—‘lllzl% (check: 5+ 10 + 20 + 40 + 80 = 155 v)

Question4 [3+3+4=10]

(®)
a=1,r=3,last term 1 = 729
4th term from the end = r41— _= 73239
=729 +27=27
(ii)
a=2,r=31=1458(r> 1)
_Ir—a _ 1458x3-2
r-1 3-1
:ﬂ:z:‘_ss
2
(iii)
a=3,r=2. Sn=381=3(2"-1)=(2-1)=381
2r—1=127
20 =128 =27

n=7(check:3+6+12+24+48 +96 + 192 =381 v)
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Question 5 [3+3+4=10]
(@)
Let the numbers be %, a, ar. Product: a3=64 =a=4
Sum:%+4+4r= 14=4+4r+4r2=14r=2r2-5r+2=0
@r-1)(@r-2)=0=r=2orr="%. The numbers are 2, 4, 8 (or 8, 4, 2)
(ii)
a,b,cin G.P.=b2=ac. Letb=arand c = ar? (a = first term, r = common ratio)
LHS = (a% + a?r?)(a’r? + a%r4) = a?(1 + r2) x aZr(1 + r2) = a*r?(1 + r?)?
RHS = (ab + bc)? = (a&r + a2r3)2 = a*r?(1 + r2)2. LHS = RHS. Hence proved.
(iii)
0.3545454... = 0.3 + (0.054 + 0.00054 + 0.0000054 + ...)

The bracket is an infinite G.P. with a = 0.054 and r = 0.01 (|r] < 1)
0.054 _0.054 _ 54 _ 3

1-0.01 099 990 55

—i i = 33+6 :ﬁ = =
Total = - + = = =05 = - (39 + 110 = 0.35454.... V)

Its sum =

Question 6 [3 +3 +4=10]

(i)
Savings 1, 2,4, 8, ... form a G.P. witha=1,r=2
Sn=12Z D) = 1023 = 20 = 1024 = 210
n = 10 days
(ii)
T i - =15 ...(1). The squares a%, a%?, azr4, ... form a G.P. with ratio 2 T Eizrz =45 ...(2)
. Lz . . L 1-r2 141
Squaring (1): a-re 225. Divide this by (2): DR, 5
1+r:5—5r=>r=%; from (1), a =15 x ¥4 =5 (check: 25 + (1 — 4/9) =45 v')
(iii)

Let the terms be a, ar, ar?, ar® (so b = ar, c = ar?, d = ard)

b-c=ar(l-r1); c—a=a(?-1); d-b=ar(@2-1)

LHS=aZr (1 —-r)2+ (12— 1)2+r(r2- 1) =az[(i? -2+ 1) + (r* — 2r2 + 1) + (1% — 2r* + 1?)]
=a%(1-2r3+1%) =a%1-r%?=(a—ar’)?=(a—-d)>=RHS. Hence proved.

— End of Solutions —
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