PRERNA EDUCATION CLASS X

CBSE Test Paper 02
Chapter 05 Arithmetic Progression

1. Find the sum of first'n’ terms of an A.P.? (1)

a. 7n-8

b. S=[2a+ (n-1)d]

c.2n+3

d. n? + 2

2. The sum of first 24 terms of the list of numbers whose nth term is given by

an, = 3 + 2nis (1)

a. 680

b. 672

c. 640

d. 600

3. The 17th term of an AP exceeds its 10th term by 7, then the common difference is (1)

a -1

b. 1
c 2
d 0

4. The firstterm ofan AP is 5, the last term is 45 and the sum is 400. The number of
terms is (1)
a. 16
b. 20
c 17

d 18
5. Ifa, b and c are in A. P., then the value of S’Tf is (1)

a
a3
b. 1

C.

d.
6. Find the common difference of the A.P. and write the next two terms of A.P.

alogle

119,136,153,170,..... (1)
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10.
11.

12,

13.
14.

15.

16.

17.
18.

19.

20.

20of9

If 2x,x+ 10, 3x + 2 are in A.P,, find the value of x. (1)
Find 7 term from the end of the AP : 7,10, 13, ...,184. (1)

Find k, if the given value of x is the k™ term of the given AP 25,50, 75,100, .., x =
1000. (1)

Find the 11th term from the end of the AP 10,7,4, ... ,-62. (1)

Find the common difference d and write three more terms.
v2,v/8,V/18,4/32,... (2)

The house of a row are numbered consecutively from 1 to 49. Show that there is a
value of x such that the sum of the numbers of the houses preceding the house
numbered x is equal to the sum of the numbers of the following it. Find this value of
x. (2)

Divide 24 in three parts such that they are in AP and their product is 440. (2)
Determine an A.P. whose third term is 9 and when fifth term is subtracted from 8th

term, we get 6. (3)

Find the second term and n™ term of an A.P. whose 6™ term is 12 and the 8™ term is
22.(3)

A small terrace at a football ground comprises of 15 steps each of which is 50 m long
and built of solid concrete. Each step has a rise of % m and a tread of %m (see figure).

Calculate the total volume of concrete required to build the terrace. (3)

If 9™ term of an A.P. is zero, prove that its 29™ term is double the 19" term. (3)

If the sum of Rs 1890 is to be used to give seven cash prizes to students of a school for
their overall academic performance. If each prize is Rs 50 less than its preceding
prize. Then find the value of each of the prizes. (4)

Let a sequence be defined by a; =1,a =1 and, a, =a,.1 + a2 forall n > 2.

Find = for n = 1,2,3,4. (4)
a

n

Letthere be an A.P. with first term 'a’, common difference 'd". If a,, denotes its nth

term and S;, the sum of first n terms, find. nand S,,, ifa=5,d = 3 and a,, = 50. (4)
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CBSE Test Paper 02

Chapter 05 Arithmetic Progression

Solution

L. b S=F[2a+(n-1)d]

Explanation: let a = 15t term, d = common difference,

Sy, = sum of 1st n terms of an AP

then Sy = (@) + (@a+d) + (@+2d) + cooveveerernenn. fa+(m-3)d}+{a+Mm-2)d}+{a+(n-1)d}
.......... )

Now Rewrite S;, as follows

Sp={a+(n-1)d} +{a+(n-2)d}+{@a+ (0 -3)d} oo (a+3d)+(a+2d)+(a+d)+
Ao, (ii)

adding the termsiand ii vertically

adding 1st term of both we get (a) + {a + (n-1)d} = 2a + (n-1)d

adding 2nd term of both (a+ d) + {a + (n - 2)d} = 2a + (n-1)d

adding 3rd terms of both (a + 2d) + {a + (n-3)d} = 2a + (n-1)d

since there are n terms in each of the equations i and ii, adding both the
equations we get

2S5, =n{2a + (n-1)d}

Sn= 5 {2a+ (n-1)d}.

2. b. 672

Explanation: Given: a, = 3 +2n

a1 =3+2x1=3+2=5

a3 =3+2x2=3+4=7

.'.d:ag—al =T7—-5=2

Now, Sy, = g 2a +(n—1)d]

=Soy = ?4[2 X 5+ (24— 1)2]

=So4 = 1210 + 23 X 2] =12 [10 + 46] = 672
3. b. 1

Explanation: According to question,

Given that the 17th term of an A.P exceeds its 10th term by 7 .
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d=7?
—a+l16d=a+9d+7
—16d-9d=7
=7d=7

7
:>d—7 =1

Therefore, common difference = 1.

4. a. 16
Explanation: Given: a = 5,1 = 45, S,, = 400
28y =g (a+1)
=400 = 3(5 + 45)
=800 = n x 50
=n =16

5. b. 1
Explanation: If a, b and ¢ are in A.P.,
b—a=c—b
~(a—b) = —(b—0)
a—b=b—c
dividing both sides by b — ¢

_b-c

T b—c
=1

o

=

o o

|c~*f‘h

o

o}

6. Given A.Pis
119,136,153,170........
We know that common differnce is difference between any consecutive terms of an
A.P.
So, common difference = 136 - 119 =17
S5thterm =170+ 17 =187 (ag =a + 4d)

6th term = 187 + 17 = 204. (ag = a + 5d)

7. If 2x, x + 10, 3x + 2 are in A.P.,we have to find the value of x.
Since, 2x, x + 10, 3x + 2 are in A.P.therefore 2 (x + 10) = 2x + 3x + 2
= 2x+20=5x+2

= 3x=18=x=6
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8.

Given, APis 7,10, 13,...,184.
we have to find 7th term from the end
reversing the AP, 184,.....,13,10,7.

now, d = common difference = 7-10 = -3

.. 7% term from the beginning of AP =a + (7 — 1)d = a + 6d

=184+ (6 x (—3))
=184 - 18 = 166

a =25 d=>50—25=25 x=1000
ATQ.,ar =<

— a+(k — 1)d = 1000
= 25+ (k-1)25=1000

= (k-1)25=975 = k-1=
= k-1=39 = k=40

975

25

10. We have

11.

12.

50f9

a=10,d=(7-10)=-3,1=-62and n=11.
.".11th term from the end = [1 - (n -1) X d]
={-62-(11-1) X (-3)}

=(-62 + 30) = -32.

Hence, the 11th term from the end of the given AP is -32.

\/57\/g7\/ﬁ7\/3727“'

L S S S G

ag —a3 =+/32 —/18 =4v/2-3y2 =2

i.e. ax+1 - ak is the same every time.

So, the given list of numbers forms an AP with the common difference d = \/i

The next three terms are:

V32 + V2 =42+ 2 =52 =50
BV2+ /2 =6y2 =172
and 64/2 + /2 = 74/2 = /98

The consecutive numbers on the houses of arow are 1, 2, 3, ..., 49

Clearly this list of number forming an AP.
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Here,a=1

d=2-1=1

SX_1=S4_9-SX

= I 2a+ (z—1—1)d — $[2a+ (z — 1)d]

2
I
| =
e}
=)
+
~—
=
|
[S=Y
SN—"
&

2(1) + (z = 1)(1)]

(YR

(1) + (z — 2)(1)] = F2(1) + (48)(1)] -
1
]
1 :if(il';-l) — 1995
L(z—14+z+1) = 1225
= z? = 1225
= x =4/1225 = =35

Hence, the required value of x is 35.

13. Let the required numbers in A.P.are (a - d), a and (a + d).

Sum of these numbers=(a-d) +a+ (a+d)=3a

Product of these numbers = (a-d) XaXxX (a+ d):a(a2 - dz)
But given, sum = 24 and product = 440
S.3a=24—a=8

and a(a®-d%) =8(64-d?) =440 [." a=8]
Or, 64 - d* =55

Or,d%=64-55

= d?=9

= d=+3

Whena=8andd =3

The required numbers are (5, 8, 11).
Whena=8andd =-3

The required numbers are ( 11, 8, 5).

14. Let the first term be a and the common difference be d.
ap=a+(n-1)d

Here given, a3 =9
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15.

7 of 9

ag-ag =6
or,(a+7d)-(a+4d)=6
a+7d-a-4d=6

or,3d =6

or,d = 2.... (ii)
Substituting this value of d from (ii) in (i), we get
or,a+2(2)=9
or,a+4=9

ora=9-4

or,a=>5

a=5andd=2
So,A.P.is 5,7,9,11,....

Given ag =12

= a+(6-1)d=12

and, ag =22

= a+(8-1)d=22

= a+7d=22...... (ii)

Subtracting equation (i) from (ii), we get
(a+7d)-(a+5d)=22-12

— a+7d-a-5d=10

= 2d-10
éd:%:5

Using value of d in equation (i), we get
a+5x 5=12

= a=12-25=-13

Second term(ap) =a + (2-1)d

=-13 + 1(5)

=-13+5=-8

nth term(a,) =a + (n- 1)a
=-13+(n-1)(5)

=5n-18
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16. Volume of concrete required to build the first step, second step, third step, ...... (in m2)
are

17.

18.

8 of 9

2% 50,(2x 1) x5 x50,(3x %) x 2 x50

1
4 50 50 50
= =,2 X —,3 X =+

‘. Total volume of concrete required = % +2x 20 350

=21 +2+43+....... ]
Sn= 5 [(2a+ (n-1)d]
Si5= = X 2[2x 1+ (15— 1) x 1] [.n = 15]

——x%x16=750m3

We have,

ag=0

= a+(9-1)d=0
—a+8d=0

= a=-8d

To prove: ayg = 2a19
Proof: LHS = ajg
=a+(29-1)d
=a+28d

=-8d + 28d = 20d
RHS = 2aq9
=2a+ (19 -1)d]
= 2[ -8d + 18d]
=2 X10d

=20d

. LHS = RHS

9th 9th

Hence, 2 term is double the 1 term.

Let 15 prize be Rs x.
The seriesin A.P.isx,x-50,x-100,x - 150,........
Wherea=x,d=-50,5,=1890,n=7.

As we know that
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19.

20.

90of9

= 520+ (n_1)q]

22 + (6)(—50)] = 1890
L2 — 300] = 1890

22 — 300 = 1890(2/7)

22 = 540 + 300

=z =22 =420

Sn?
M
:}._
=
=

CLASS X

The prizes are: Rs 420,Rs 370,Rs 320, Rs 270, Rs 220,Rs 170, Rs 120.

Given a; =1 and a» = 1 and a, = a1 + ap-2
Soag=ay+a;=1+1=2
ag=az+ax=2+1=3
ag=ag+az3=3+2=5

Now puttingn=1,2,3 and 4 in a,+1 /a, we get
a3

a;
aj
a3
ay
as
a5
ay

1 1l
N =

ol oo Lo Do = =
1l
=
Ul

=1.67

Given,

First term(a) = 5

Common difference(d) = 3
and, nth term (a,) = 50
=a+(n-1)d=50

=5+ (n-1)(3)=50
=5+3n-3=50
—3n=50-5+3

—3n =48

Therefore, S;, = g [CL + an]
= 2[5+ 50]

= 8 X 5D =440
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