CBSE Test Paper 04

CH-09 Sequences and Series

. The sum of 40 A.M.’s between two number is 120. The sum of 50 A.M.’s between them
is equal to

a. 130

b. 150

c. 160

d. 140
. The number of terms common to the Arithmetic progressions 3, 7, 11, ...., 407 and 2, 9,
16, ...., 709 is

a. 14

b. 51

c 21

d. 28
. pth term of an A.P. is q and qth term is p, its (p+ q)th term is

a. p-q
b. -(p+q

c 0

d. p+q
. The values of ‘a’ for which the roots of the equation sin 6 = a in A.P. are

a. 0and1
b. 0,1and-1

c -land1

d. none of theses
. If A and G denote respectively, the A.M. and G.M. between two positive numbers a
and b, then A - G is equal to

a 3(va - vb)’

b. a+b

c. a-b
2ab
at+b
. Fill in the blanks:
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10.

11.

12.

13.

14.

15.

Common ratio of a geometric sequence cannot be equal to
Fill in the blanks:

The sum of the series: 2 +4+6+8 + ...+ 2n is

Find the sum to infinity of GP: 6, 1.2, 0.24,.... 00.

Which term of the sequence 2, Zﬂ s, is 128?

The third term of GP is 4. Find the product of its first 5 terms.

If arithmetic mean and geometric mean between two numbers is 5 and 4 respectively,

then find the two numbers.

How many terms in the AP -9, - 6, - 3, ... must be added together so that the sum may
be 66?

. . . . _ _ _ . api1
The Fibonacci sequence is defined by 1 = a; = a; and a,, = ap.q + ap.p, n > 2. Find —,

n

forn=1,2,3,4,5.

The 2nd, 31st and last term of an AP are 7 %, % and -6 %, respectively. Find the first

term and the number of terms.

Find four numbers in GP, whose sum is 85 and product is 4096.
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CBSE Test Paper 04

CH-09 Sequences and Series

Solution

1. (b) 150
Explanation: sum of n number of A.M's between two numbers a and b is given by

Sum = n( a;b)
= 120 = 40(42)

= (5 =3

SO,

therefore sum of 50 A.M's between a and b is,

Sum = n(%42) = 50 x 3 = 150

2. ()14
Consider the arithmetic progressions 3, 7, 11,15,19,23,27,31,35,39,43,47,51, ...., 407 and
2,9,16,23,30,37,44,51...., 709

By inspection we have the common terms in the two sequences are,
23,51,79........ which is again an A.P with a = 23,d = 28

But the last term of this A.Pshould not exceed 407, therefore
a, < 407

23+ (n —1)28 < 407

28n — 5 < 407

28n < 412

n < 412/28

n < 14;—2

n=14

3. 90
Explanation: Using the general term formula for A.P
Tp=a+(p—1)d=gq..... @
T, =a+(g—1)d =p....GD
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subtract equation (i) from (ii), we get

(g—p)d=p—q

=d=—-1.... (iii)

Now from (i) and (iii), we get

a-(p-1)=q

=a=q+p—1..340v)

Now we have

Ty = a+(p+q-1) d=(q+p-D+(p+q-1)(-1D)= T4 =0

. b0, 1and-1

Explanation:

We have sin 6 is a periodic function whose value oscillates between -1 and 1
Also sin@ = 0 when 8 = 0°, sinf = 1 when @ = 90°, and sin@ = —1
But we have -1,0,1 is and A.P

Hence the values of x are -1,0,1

. Given the numbers are a and b,then we have

AM=A=%2GM=G=vab
2
Then A—G:aTij—\/ai:@

1

. n(n+1)

. The given GP is 6, 1.2, 0.24,... 00

Here, a = 6 and ratio(r) = % = 16'—2 =0.2
1
Since, [0.2| =0.2 <1
. _a 6 6 _
S0 T T T2 — 08 /0

2¢/2
. Herea:Z,r=T\/— :\/iandan:128

c.ap = ar™1

=128=2 x (y/2)*!
= 64=(v2)" !
= (v2)2 = (v

=n-1=12
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10.

11.

12.

=n=13

Therefore, 13M term of the given G.P. is 128.

Let a be the first term and r be the common ratio.
Given, third term =41ie., T3=4 = ar® =4 ..(1)

Now, product of first 5 terms
=ag X ag X ag X ag X ag

= a (ar) (ar?) (ar3) (ar?) = a° r10

= (ar?)’ = (4)° [from Eq. ()]

Given, arithmetic mean, A=5

and geometric mean, G =4

Let the two numbers be a and b.

We know that,

a=A++/A2 — G2 andb=A-/A2 — G?
a=5++/5% — 4% andb=5-+/5% — 42
=a=5+4/25—16 andb=5-4/25— 16
:>a=5+\/§andb:5-\/§
—a=5+3andb=5-3

—a=8andb=2

Hence, the required numbers are 2 and 8.

Let 66 be the sum of n terms

We have,a=-9
andd=-6-(-9=-6+9=3

Sp= 5 [2(9)+(@m-13]

.66= 3 [-18+3n-3]

= 132 =n[3n- 21]

= 44 =n [n - 7] [divide both sides by 3]
=n%-7n-44=0

=>Mm-11)(n+4)=0

S.n=11,-4

Rejecting n = - 4 because number of terms cannot be negative.



13.

14.

n=11

Given,1=a;=ay

and a, =ap.q +ap, N>2

On putting n = 3, 4, 5, 6 respectively, we get
Forn=3,ag=agq+agg=az+a;=1+1=2
Forn=4,a4=a41+ago=ag+ay=2+1=3
Forn=5,as=agq+agg=a4+ag=3+2=5
Forn=6,ag=agq1+agp=as+ag=5+3=38
Now, ==L, forn=1,2,3,4,5.

22 =1

Forn=1, ar
=2

a
Forn=2, =% =

a
Forn=3, — =

Forn=4, — =

o
w
oo | oo Lo N ==

Forn=5 — =
3 5

Hence, the terms are 1, 2, 513 and %

Let a be the first term and d be the common differnce of the AP.
Given, T, =72 =>a+d=2 ..()
and T3y =1 = a+30d= 1 ..(i)

On subtracting Eq. (i) from Eq. (ii), we get

-1 _3_ =2 -1
29d_2 4~ 4 = d 4
On putting value of d in Eq. (i), we get

13

_ 31 1 _ 32 _
—a=gp+tg=7°8 N
Let the number of terms be n, so that T, = _T

—13

ile,a+t+(n-1)d-= -

1)y _ —13
= 8+@-1) (—2)13—7
n 1 _ -
=87 T1= 73

=32-n+1=-26
..n=>59

Hence, first term is 8 and number of terms is 59.
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15. Let the four numbers in GP be

a a

=, 5 anar’ .0

Product of four numbers = 4096 [given]
N (7%) (2) (ar) (ar3) = 4096
= a*=4096 = a*=8*
On comparing the base of the power 4, we get
= & + 2 +ar+ar3=85
o T
=a|x+1 —i—r—|—r3} = 85
L r r

=8+ 11+8[r+11=85[a=8]

r T

=8 |(r+ %)3—3(7“1—%)} +8(r+2)=85[a%+b%=(a+h3-3(@+b)]

2 3
=8(r+ 1) -16 (r+ 1)-85=0..4i
On putiing (r + %) =X in Eq. (i), we get
8x3-16x-85=0
= (2x-5) (@x*>+10x+17)=0

= 2x-5=0[." 4x% + 10X + 177 = 0 has imaginary roots]
=X = g =r+ 3

5
- = 5[putxzr+%]
= 2r%-5r+2=0

=(@r-2)2r-1)=0
1

=r=2o0rr= 5
On puttinga=8andr = 2 orr:% in Eq. (i), we obtain four numbers as
;—3,%,8 x 2,8 x 28
8 8 1 1\3
T W,m,8 X 5,8 X (5)

= 1,4, 16, 64 or 64, 16, 4, 1.
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