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Question . Total Marks with
Type of Questions .
No. Marks option

(A) Solve 4 out of 4 MCQ (1 mark each) 04 04

1.
(B) Solve 4 out of 4 subquestions (1 mark each) 04 04
(A) Solve 2 activity based subquestions out of 3 (2 marks each) 04 06

2.
(B) Solve any 4 out of 5 subquestions (2 marks each) 08 10
(A) Solve 1 activity based subquestion out of 2 (3 marks each) 03 06

3.
(B) Solve any 2 out of 4 subquestions (3 marks each) 06 12
4. Solve any 2 out of 3 subquestions (4 marks each) 08 12
5. Solve any 1 out of 2 subquestions (3 marks each) 03 06
Total Marks 40 60

The division of marks in question papers as per objectives will be as follows.

Distribution of Marks Objectives Maths — 1
Easy Questions 40% Knowledge 20%
Medium Questions 40% Understanding 30%
Difficult Questions 20% Application 40%
Skill 10%

[Maharashtra State Board of Secondary and Higher Secondary Education, Pune - 04]
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Arithmetic Progression

A
—_—
Babubhai borrows T 4000 and agrees to pay
with a total interest of ¥ 500 in 10
instalments, each instalment being less than

the preceding instalment by ¥ 10. What
should be the first and last instalment?

© vatemsicrviewon: IO :

In such word problems, try to understand the given
data and write the values of d (common difference)
and a (first term). Use below formulae,

Sn=%[2a+(n—1)d],

—

th=at(m-1)d
By using the above formulae, find the required
solution.

Solution:
Babubhai repays ¥ 4,000 + ¥ 500 =% 4,500
Number of instalments = 10
n=10and S, = S;p=4500
Each instalment is ¥ 10 less than the preceding
one.
d=-10
It forms an A.P.

S, = g [2a+ (n— 1)d]

Si0= % [2a+ (10 = 1) (~10)]
4500 = 5[2a + (9) (= 10)]

ﬂ = (2a—-90)
5

900=2a-90
990 =2a

990

2

a=495
t, = last instalment
t, =a+ (n-1)d
tio=495+ (10-1) (-10)
tlg =495 -90
t10 =405

The first instalment is ¥ 495 and last
instalment is ¥ 405.

imilar Type Question

A man has to repay a loan of ¥ 3,000 and agrees
to pay with a total interest of ¥ 250 in 20
instalments, each instalment being less than the
preceding instalement by ¥ 15. What should be
the first and last instalment?
Ans: First instalment =% 305

Last instalment =¥ 20 )

e

2. Insert five number between 4 and 8 so that
the resulting sequence is an A.P.

[CYTRESTReEY ..

EIn such word problems, try to analyse the given data
and assume the number of terms to be inserted in
Ebetween the two numbers, as ty, t3, ts ...

' Number of

| Total number .

i = terms to  + 2 (First and last term)
 of terms .

. be inserted

EBy using the above formula, get the value of n. Use
| given numbers as a and t,. Use the below formula,
E to get the required numbers.

1 t,2=at+(n-1)d )

Solution:
Let the required numbers be t,, t3, t4, t5 and tg
Thus, 4, t;, t3, t4, ts, t, 8 are in A.P.
In this case, t; =8
ti=a=4,t,=8,n=7

We know that,
tp=a+(n-1)d
Forn=7
t;=a+(7-1)d
8=4+(7-1)d
8=4+6d
4 =6d
io2
3
Forn=2
tb=a+(2-1)d
2
=4+ (1)x =
(1) 3
—4+ 2
14
t:_
T3

35



Std. X: Mathematics (Part - 1)

Forn=3
t3=a+(3—1)d
=4+2x g

3
=4+
16
th= —
T3
Forn=4
t4=a+(4—1)d

=4+3><§=4+2

t4:6
Forn=15
t5=a+(5—1)d
—4+ax2-q4?
3 3
20
t = __
3
Forn=6
te=a+(6-1)d
=4+5><2
3
410
3
22
t =
6773
The required numbers are %, ?, 0,
20 2

b

3

3
‘ Eﬁ Similar Type Question

Insert four numbers between 10 and 30 so that the
resulting sequence is an A.P.
Ans: 14,18, 22, 26.

3. How many 2 digit numbers leave the
remainder 1 when divided by 5?

@ Mathematical Viewpoint REttitmtstts

In such word problem, try to find out the two
digit numbers which are divisible by given
number and then add remainder to each number
to obtain required A.P. of two digit numbers.

Use the below formula, to get the value of n.
th=at(m-1)d

__________________________________________

[ —

)
1
1
1
1
1
1
1
1
1
1
1
1
1
\

Solution:
The two digit numbers that leave remainder 1
when divided by 5 are 11, 16, 21, 26, 31 ..., 96.
This sequence is an A.P. with
a=11,d=16-11=5andt,=96

Now, t, =a+ (n—1)d
96=11+1n-1)>5

96=11+5n-5
96=5n+6
5n=90
~ 90
n—_

5
n=18

There are 18 two digit numbers that leave
remainder 1 when divided by 5.

imilar Type Question

i How many two digit numbers leave the
' remainder 2 when divided by 10?
. Ans: 9

4, Find the sum of the first ‘n’ odd natural
numbers. Hence, find 1 +3+5+ ... +101.

@ Mathematical Viewpoint SESEESEEEEESS .

In such word problem, try to analyse the given
data and write the values of a, d, t,.

Use the below formula, to get the value of S, in
terms of n.

Sn=%[2a+(n—1)d]

To get the required answer the value of n is
necessary. To find out the value of n use the
below formula,
th=a+t(m-1)d
Substitute the value of n in S, to get the required
_ solution.

Solution:
The sequence of odd natural numbers is
1,3,5,...
This sequence is an A.P. with
a=1,d=3-1=2

S R YRR RN RYES

Now, Su= —[2a+ (n- 1)d]

[2x1+(n-1)2]

DB No[B

[2+2n—2]=g[2n]

h= 1 ...(1)
3,5, .., 101,
=1,d=3-1=2,t,=101

But, t,=a+(n—-1)d

101 =1+(m-1)2

101 -1=(n-1)2

100 =(n-1)2
100

— =n-1
50=n-1
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Chapter 3: Arithmetic Progression

pmmm

n=50+1=51
1+3+5+...+101 =Sy
1+3+5+...+101 =(51)
1+3+5+...+101=2601
The sum of the first ‘n’ odd natural numbers
isn*and 1+3+5+...+ 101 is 2601.

...[From (1)]

Find the sum of the first ‘n’ even natural
numbers. Hence, find
2+4+6+

Ans:

In winter, the temperature at a hill station
from Monday to Friday is in A.P. The sum of
the temperatures of Monday, Tuesday and
Wednesday is zero and the sum of the
temperatures of Thursday and Friday is 15.
Find the temperature of each of the five
days.

1
|
|
|
1
1
1
1
1
|
|
|
1
1
1
1
1
|
|
|
1
1
1
1
1
|
|
|
1
1
1
1
1
|
|
\

In such word problem, try to understand the
number of terms and assume unknown terms
using following table.

Number Terms Common
of terms Difference
3 a—d,a,atd d
4 a—3d,a-d,a+d, 2d
a+3d
5 a—2d,a—d, a, d
a+d,a+2d

Use the given condition to form equations with
a and d.
Solve the two equations to get the values of

Solution:

Let the temperatures from Monday to Friday
inAPbea—2d,a—d,a,a+d, a+2d.
According to the first condition, the sum of the
temperatures of Monday, Tuesday and
Wednesday is zero.

a-2d+a-d+a=0

3a—-3d=0
a—d =0
a=d ...>0)

According to the second condition, the sum of
the temperatures of Thursday and Friday is 15.
atd+a+2d=15

2a+3d=15

2a+3a=15 ...[From (1)]
Sa=15

a=3

d=3 ...[ From (i)]
Thus, a—2d=3-2x3=-3
a—-d=3-3=0
a=3
atd=3+3=6

at2d=3+2x3=9
The temperature of each of the five days is
-3,0,3,6 and 9.

In winter, the temperature at a hill station from
Monday to Friday is in A.P. The sum of the
temperatures of Monday, Tuesday and
Wednesday is 6 and the sum of the temperatures
of Thursday and Friday is 19. Find the
temperature of each of the five days.

Ans: —-1,2,5,8 and 11.

Suppose you wish to buy a pencil, a notebook
and a pen. The prices of these are in A.P. are
such that the sum of prices of these three
things is 27 and sum of the squares of their
prices is 341. Find the price of each thing.

In such word problem, try to understand the
number of terms and assume unknown terms
using following table.

Number Terms Common
of terms Difference
3 a—d,a,a+d d
4 a—3d,a—d,a+d, 2d
a+3d
5 a—2d,a—d,a, d
a+d,a+2d

Use the given condition to form equations with
a and d. Solve the two equations to get the values

Solution:

Let the prices of a pencil, a notebook and a
penbe a-—d,aanda+ drespectively.
According to the first condition, the sum of
prices of these three things is 27.
(a—d)+(a)+(a+d)=27

3a=27

a=9 (1)

According to the second condition, sum of the
squares of their prices is 341.

(a—d)*+a’ +a+d)y’ =341

37



Std. X: Mathematics (Part - 1)

(9—dy* +9*+9+d)* =341 ..[From (i)]
81 — 18d+ d>+ 81 +81 + 18d +d*> =341
2d° + 243 = 341

2d*=98

d*=49

d==x7

Whena=9,d=7 Whena=9,d=-7
a—-d=9-7=2 a-d=9-(-7)=16
a=9 a=9

atd=9+7=16 atd=9-7=2
The prices of a pencil, a notebook and a pen
are2,9,16 or 16, 9, 2 respectively.

Suppose you wish to buy a notebook, a pen and a
calculator. The prices of these are in A.P. such
that the sum of prices of these three things is 60
and sum of the squares of their prices is 1232.
Find the price of each thing.

. Ans: 16,20, 24

- -

7. 2 posts were offered to a man. In one, the
starting salary was ¥ 120 per month and the
annual increment was ¥ 8. In the other post
the salary commenced at ¥ 85 per month
but the annual increment was ¥ 12. The
man decides to accept the post which would
give him more earning in the first twenty
years of his service. Justify your answer.

CT— |

In such word problem, try to understand the
values of a, d, n. Based on these information use
the below formula to obtain the value of S, in two
different situations.

Sn=%[2a+(n—1)d]

Compare both the situations and accordingly
write your conclusion.

1
|
|
|
1
1
1
1
1
|
|
|
1
1
1
1
1
|
\

Solution:
For first post, the monthly salary was I 120
and annual increament was I 8
Annual salary = 120 x 12
= 1440
Annual increment = 8
a=1440,d=8,n=20

S, = % [2a+ (n -1)d]

Sy = 2_20 [2(1440) + (20 — 1)8]

=10 [2880 + 19(8)]
= 10(2880 + 152)
=10 x 3032 = 30320

For second post, the monthly salary was
¥ 85 and annual increament was ¥ 12.
Annual salary = 85 x 12 = 1020

Annual increment = 12
a=1020,d=12,n=20

S, = % [2a+ (n— 1)d]

Sa0 =% [2(1020) + (20— 1) 12]

=1012040 + 19 (12)]
=10 (2040 + 228)
=10(2268) = 22680
Additional income = 30320 — 22680
=7640
He would accept the first post because he
will earn ¥ 7,640 more.

e S

E 2 posts were offered to a Prashant. In one, the
. starting salary was ¥ 5,000 per annum and the
E annual increment was I 400. In the other post the

: salary commenced at I 4,300 per annum but the

i annual increment was ¥ 600. The man decides to

E accept the post which would give him more
' earning in the first fifteen years of his service.
i Justify your answer.

E Ans: He would accept the second post because

' he will earn ¥ 10,500 more. p

\

8. A man set out on a cycle ride of 50 km. He
covers 5 km in the first hour and during
each successive hour his speed falls by

%km/hr. How many hours will he take to

finish his ride?

i In such word problem, try to understand the given
E data and write the values of a, S, and d. Use the
' below formula,

Sn=%[2a+(n—1)d]

Solution:

Here, a=5, S, =50,d = —%

Let the number of hours required to finish the
ride be ‘n’.

Sn=%[2a+(n— 1)d]

sl
)]

50=

50=

NBE N|B

38
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Chapter 3: Arithmetic Progression

100=n[ﬂ—£}
4 4

41—-n

100—nx[

400 =41n—n’
n’—41n+400=0
n®—25n—16n+400=0
n(n—25)—-16(n—-25)=0
n—-251n-16)=0
n—-25=0
n=25
Ifn=25
th=a+(n-1)d

400

/N
-25 16
—41=-25-16

n-16=0
n=16

or

or

ty=5+(25—1) x (_%j

=5+ 24 x [—lj
4

=5+ (-6)

-1

However, speed cannot be negative.
n=16

16 hours are required to finish the ride.

:ﬂ Similar Type Question |EEEEGEG—G—G—TGG s
A child puts one five-rupee coin of her saving in
the piggy bank on the first day. She increases her
saving by one five-rupee coin daily. If the piggy
bank can hold 190 coins of five rupees in all, find
the number of days she can continue to put the
five-rupee coins into it.

Ans: 19

__________________________________________

If the ratio of the sum of m terms and n terms
of an A.P. is m* : n’, prove that the ratio of
m™ and n™ terms is 2m-1):(2n-1).

&S| Mathematical Viewpoint | SESSEEEE. .

In such word problem, use the given condition of
ratio and use the formula,

Sn=%[2a+(n—1)d]

to get the value of a and d. After getting the
values take the required ratio and use the formula,
ta=a+ (n—1) d, simplify.

\

Proof:
Sum of first m terms of an A.P.

=Sy = %[2a+(nf 1)d]
Sum of first n terms of an A.P.
=S, = g[2a+(n— 1)d]

m2

2
n n

(%j[2a+(m—l)d] o

It is given that

%) |BVJ

8

2
(Ej[2a+(n—l)d] n
2

n
2a+(m-1)d_m? _ 5
- = x £
2a+(n-1)d n? m

2

2a+(m-1)d _m
2a+(n-1)d T
2a+ (m—1)d=km ..(1)
2a+(n—1)d=kn ...(i1)
Subtracting equation (ii) from equation (i), we
get
2a+(m-1)d—2a—(n—1)d=km—kn
(m—-1)d—-d(n—-1)=km —kn
md —d-nd+d=k(m-n)
d(m —n) =k(m —n)
d=k
Substituting value of d in equation (i), we get
2a+(m- 1)k =km
2a+ mk —k =km
2a=k
Lk

2
Now, t,=a+(m-1)d andt,=a+ (n—1)d
t_m:a+(m—l)d

t, a+(n-1d
Substituting value of a and d, we get

k
tﬂ:(2)+(m—1)k
tn (§j+(n—l)k

k(l+m—1)

N2 )

k(l+n—l)
2

2m—1

2
2n—1

2
2m-1
2n-1

}[k is constant]

£
Il

-

=
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‘ Ef Similar Type Question N EE——-"—,

If the ratio of the sum of first n» terms of two
AP’sis (7Tn + 1) : (4n + 27), find the ratio of
their m™ terms.

Ans (14m — 6) : (8m + 23).

__________________________________________

10. Find the sum of the two middle most terms
4 2 1

of the A.P.: —3, —1, —g geceey 45 .

@ Mathematical Viewpoint SEEEEEEEEEES N

In such word problem, from the given A.P., use
formula, t, = a + (n— 1) d and find the value of n.

th
If n = even, two middle terms will be (%] term

th
and (2 +1] term.

Again use the same formula to get the values of
two terms. Add the values of two terms.
Hence, write the required solution.

__________________________________________

,________________________

Solution:
The given A.P. is —i,—l, —z, e 4l
3 3 3
Here, a = —i,dz_l_ (_i) = _1+i = l’
3 3 3 3
a4t =B
3 3
Since, t,=a+ (n—1)d
13
+ -1
2 a-13)
13=4+n-1
13=-5+n
n=13+5

n = 18, which is an even number.
th th
(%j and (%Hj terms are the two middle

most terms.

th
ie., [lSj and (EHJ terms
2 2
ie., 9™ and 10" terms
to=a+(9—-1)d=a+8d

:_i+g(lj:—_4+§:i
3 3 3

cth=a+t(n-1)
t10=a+(10—1)d =a+9d

4 5 9
tottp=-+>=2=3
9 10 3 3
The sum of the two middle most terms of
the given A.P. is 3.

_ﬂ Similar Type Question

Find the sum of the two middle most terms of the

U s S B U
i 5°°5 5
" Ans: 3 ,

________________________________________
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