CBSE Class 10 Mathematics

Important Questions
Chapter -5

Arithmetic progressions

One of the endlessly alluring aspects of mathematics is that its thorniest paradoxes have a

way of blooming into beautiful theories

1. The fourth term of an AP is 0. Prove that its 25 term is triple its 111 term.
Ans: ay=0
=a+3d=0
T.P a25=3 (all)
=a+24d =3 (a + 10d)
= a+24d =3a+ 30d
RHS suba=-3d
-3d + 24d = 21d
LHS 3a + 30d
-9d + 30d = 21d
LHS = RHS. Hence proved
2. Find the 20" term from the end of the AP 3,8, 13........ 253.
Ans: 3,8,13 .............. 253
Last term = 253
a20 from end
=]1-(n-1)d
253-(20-1)5
253-95
=158
3. If the pt, ™! & r'® term of an AP is x, y and z respectively, show that x(q-r) + y(r-p) +
z(p-q) =0
Ans: pPterm > x=A+(p-1)D
qPterm = y=A+(q-1) D

rfterm=z=A+(@-1)D
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T.P x(g-r) + y(r-p) + z(p-q) = 0
={A+(p-1)D}(q-1) + {A + (q-1)D} (r-p)
+{A+(r-1)D} (p-q)
A{(q-r) + (r-p) + (p-} + D {(p-1)(q-1)
+(r-1) (r-p) + (r-1) (p-q@)}
= A.0 + D{p(q-r) + q(r-p) + r (p-q)
- (q-1) - (r-p)-(p-}
=A.0 + D.0 = 0. Hence proved
4. Find the sum of first 40 positive integers divisible by 6 also find the sum of first 20
positive integers divisible by 5 or 6.
Ans: No’s which are divisible by 6 are 6, 12 ................ 240.
S40 = [240] 6+240
=20 x 246
=4920
No’s div by 5 or 6

[220] 30+600
=10x630
= 6300
5. A man arranges to pay a debt of Rs.3600 in 40 monthly instalments which are in a
AP. When 30 instalments are paid he dies leaving one third of the debt unpaid. Find
the value of the first instalment.
Ans: Let the value of I instalment be x S, = 3600.
= 22[2a + 39d] = 3600
=2a+39d =180....... 1
S30 = 2[2a + 29d] = 2400
= 30a + 435d = 2400
= 2a+29d =160 ......... 2
Solve 1 & 2 to get
d=2a=>51.
- Iinstalment = Rs.51.
6. Find the sum of all 3 digit numbers which leave remainder 3 when divided by 5.
Ans: 103, 108.......... 998
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a+(n-1)d =998
= 103 + (n-1)5 =998
=n =180
S 180
180 = —5-[103 + 998]
8180 =99090

7. Find the value of x if 2x + 1, X2 + x +1, 3X2 - 3x +3 are consecutive terms of an AP.
Ans:a)-aq=az—-ay
= x%2+x+12x-1=3x%-3x +3-x%x-1
x?-x=2x*-4x+2
=x2-3x+2=0
=>x-1)x-2)=0
=>x=1lorx=2

8. Raghav buys a shop for Rs.1,20,000.He pays half the balance of the amount in cash
and agrees to pay the balance in 12 annual instalments of Rs.5000 each. If the rate of
interest is 12% and he pays with the instalment the interest due for the unpaid
amount. Find the total cost of the shop.
Ans: Balance = Rs.60,000 in 12 instalment of Rs.5000 each.
Amount of I instalment = 5000 + -2 60,000

100
IT instalment = 5000 + (Interest on unpaid amount)

= 5000 + 6600 {% X 55000]

= 11600
IIT instalment = 5000 + (Interest on unpaid amount of Rs.50,000)
-~ AP is 12200, 11600, 11000
D =1s 600
Cost of shop = 60000 + [sum of 12 instalment]
= 60,000 + <2[24, 400 — 6600]
=1,66,800
9. Provethata,, +n + am-n =24y
Ans:apsp=a;+(m+n-1)d
ampn=-a1+(m-n-1)d

ap=a;+(m-1)d
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Add1&2

am+n * @mn = 21 + (m+n-1) d + a; + (m-n-1)d
= 2a1+(m+n+m-n-1-1)d

= 2aq+ 2(m-1)d

= 2[a1+ (m-1)d]

= 2[a+ (m-1)d]

= 2an,. Hence proved.

10. If the roots of the equation (b-c)x2 +(c-a)x +(a-b) = 0 are equal show that a, b, c are in
AP.
Ans: Refer sum No.12 of Q.E.

If (b-c)x? + (c-a)x + (a-b)x have equal root.

B2-4AC=0.
Proceed as in sum No.13 of Q.E to getc +a =2b
=b-a=c-b
= a, b, care in AP

11. Balls are arranged in rows to form an equilateral triangle .The first row consists of
one ball, the second two balls and so on. If 669 more balls are added, then all the
balls can be arranged in the shape of a square and each of its sides then contains 8
balls less than each side of the triangle. find the initial number of balls.

Ans: Let their be n balls in each side of the triangle
1
*No. of ball (in ) = 1 + 2+ 3.....o.. = 20D

No. of balls in each side square = n-8

No. of balls in square = (n-8)?

APOQ n(n;—l)

On solving

+ 660 = (n-8)2

nZ+n+1320=2Mn2%-16n + 64)

nz-33n-1210=0
= (n-55) (n+22) =0
n=-22 (N.P)

n=55
(n+1)  55x56

n
..No. of balls = 5 ==
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=1540
12. Find thesumof (1 — =)+ (1 — 2) + (1 — %) ....... upto n terms.
Ans: (1 — —) (1 — %) upto n terms
[ 1

= [1+1+....... +n terms] %—l—....+ n terms]

— [S,, up to n terms]
Sn=%[2a+(n—1d] (d=%,a

3[2+(n-1)7]
— "TH (on simplifying)
n+1

’IL—].2
_ —
B Ans

I
3|~
N—"

13. If the following terms form a AP. Find the common difference & write the next 3
terms3, 3+ V2, 3+2v2, 3+3V2..........
Ans: d= 1/2 next three terms 3 + 4\/2,3 + 5\/2,3 + 6\/2 ......
14. Find the sum of a+b, a-b, a-3b, ...... to 22 terms.
Ans:a+b,a-Db,a-3b,upto 22 terms
d=a-b-a-b=2b
S22 = 2(2(a + b) + 21(—2b)]
11[2a + 2b — 42Db]
= 22a —440b Ans.
15. Write the next two terms V12, V27, V48, V75....cccevuerennens
Ans: next two terms 1/108,1/147 AP is 2+/3,3+/3,4+/3,5/3,64/3,7/3.......
16. If the pth term of an AP is q and the qth term is p. P.T its nth term is (p+q-n).
Ans: APQ
ap=(q
ag=p
an =7
a+(p-1)d=q
a+(q1)d=p
dlp-ql=q-pSubd=-1toget==-1=2a=q+p-1
ap=a+(n-1d
=a+(n-1)d
=(q+p-D+(-1-1
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ap =(q+p-n)

1 1 1 . .
17. If P ,1m+3, -5 arein AP find x.

. 1 1 . .
Ans: 5 713 775 arein AP find x.

11 1
z+3 z+37 z+5
1

215216  22+8z+15
On solving we getx =1

18. Find the middle term of the AP 1, 8, 15....505.
Ans: Middle terms
a+ (n-1)d =505

a+(n-1)7 =505
504

n—1==

n=73
- 37 term is middle term
agy=a+36d
=1+ 36(7)
=1+252
=253
19. Find the common difference of an AP whose first term is 100 and sum of whose first
6 terms is 5 times the sum of next 6 terms.
Ans:a =100
APQaj +ay + ....... ag =5 (a7 + ........ +a12)6(a1+a6> =5x 6<M>
=a+a+5d=5[a+6d+a+11d]
= 8a + 80d =0 (a = 100)
=d=-10.
20. Find the sum of all natural no. between 101 & 304 which are divisible by 3 or 5. Find

their sum.
Ans: No let 101 and 304, which are divisible by 3.
102, 105............. 303 (68 terms)

No. which are divisible by 5 are 105, 110......300 (40 terms)

No. which are divisible by 15 (3 & 5) 105, 120...... (14 terms)

. There are 94 terms between 101 & 304 divisible by 3 or 5. (68 + 40 — 14)
. Sgg + Sg0 — S14 = 19035
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21. The ratio of the sum of first n terms of two AP’s is 7n+1:4n+27. Find the ratio of their 11t
terms.

Ans: Let aq, ay... and dq, dy be the I terms are Cd’s of two AP’s.

Sp of one AP = Tntl

An+27
Sn of IT AP
%[2a1+(n—1)d1] T+l
Z2ap+(n-1)dy]  4nt2T
2a1+(n—1)d; 7T+l
2ay+(n—1)d,  4n+27
We have sub. n = 21.
2a1+20d;  7Tx21+1
2a5+20d,  4(21)+27
a1+10d; 148
4a2+10d2 111

rjtio of their 11th terms =4 :3.
22. If there are (2n+1)terms in an AP ,prove that the ratio of the sum of odd terms and
the sum of even terms is (n+1):n
Ans: Let a, d be the I term & Cd of the AP.
nak=a+k-1d

s1 = sum to odd terms

S9=aqtagt..... don +1

$1 = "TH[QCM + 2nd]
= nTH [2a1 4+ 2nd]
sy =(n+1)(a+nd)

So = sum to even terms
Sp=dptag+t.... don

S2 = g[a2 + agn]
= sla+d+a+ (2n—1)d]

=n [a + nd]

o (nF1)(atnd)

TSI TS )
n+1

n
23. Find the sum of all natural numbers amongst first one thousand numbers which are

neither divisible 2 or by 5
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Ans: Sum of all natural numbers in first 1000 integers which are not divisible by 2 i.e.

sum of odd integers.

1+3+5+......... +999

n =500

Ss00 = %[1 + 999]

= 2,50,000

No’s which are divisible by 5
5+15+25........ +995

n =100

Sn = L22[5 + 995]

=50 %1000 = 50000

. Required sum = 250000 — 50,000
= 200000

Get More Learning Materials Here : & m @) www.studentbro.in



CBSE Class 10 Mathematics
Important Questions
Chapter 5
Arithmetic Progressions
1 Marks Questions
1. The next term of the AP in 1:;3::?::?3 __________ is
(a) 97
(b) 92
(c) 99

(d) 95

Ans. (a) 97

2. The 10! term of the AP in 2, 7, 12, ............ is
(a) 45
(b) 47
(c) 48
(d) 50

Ans. (b) 47

3. If the sum of the circumferences of two circles with radii R, and £, is equal to the

circumference of a circle of Radius Rl, then
@ R +R =R

M R +R, >R
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(d) None of these

Ans.a) R, + R, =R

4. If the perimeter of a circle is equal to that of a square, then the ratio of their area is
(a) 22:7

(b) 14:11

(c) 7:22

(d) 11:14

Ans. (c) 7:22
5. Area of a sector of angle p: of a circle with radius R is

@ £ _arr
180

(b) imﬂ:
180

© £ varr
360

(d) ixl’f}l:
720

Ans.

@ £ 21R?
720

6. Area of the sector of angle 60~ of a circle with radius 10cm is
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g .
@ 22 —emr”
3}

_. & 1
(b) 52 = cnl

I 7
© 52—
3}

(d) none of there

Ans. (b) iié cn

7. 11" term of the AP—3 ——_2__is

b | =

(a) 28
(b) 22
(c) -38

(d) ——181
3

Ans. (b) 22

8. If 17! term of an AP exceeds its 10™ term by 7. The common difference is
(a) 2

(b) -1

©3

a1

Ans. (d) 1
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9. Which of the following list of no. form an AP?

(@)2,4,8,16...

») 2, —,3,

goee

2 | L
| -

(c) 0.2, 0.22, 0.222...

@1,3,9,27...

Ans. (b) 2, —, 3,

geee

k| L
k| -

10. The n'? term of the AP in 2, 5, 8... is
(a)3n-1
(b)2n-1
(¢c)3n-2
(d)2n-3

Ans. (a)3n-1

11.If g.( @ —2)and 3a are in AP, then value of a is
(a)-3

(b) -2

©3

(d) 2

Ans. (b) -2
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12. The sum of first n positive integers is given by

@ [n—1)

2 H

)7 (2n+1)

(b
2

© |7 +1]
2

(d) none of these

n(n+1)
2

Ans. ()
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CBSE Class 10 Mathematics
Important Questions
Chapter 5

Arithmetic Progressions

2 Marks Questions

1. Find the missing variable from a, d, n and a,,, where a is the first term, d is the

common difference and a,is the nth term of AP.

(G)a=7,d=3,n=8

(ii) a =-18, n=10, a,=0
(iii)) d =-3,n =18, a,=-5
(iv) a=-18.9,d = 2.5, a,=3.6

(v)a=3.5,d=0,n=105
Ans.(i)a=7,d=3,n=8

We need to find a, here.
Using formula a,=a+(n-1)d

Putting values of a, d and n,

an=7+(8-1)3=7+(7)3=7+21=28
(ii) a =-18, n=10, a,=0

We need to find d here.

Using formula a,=a+(n-1)d

Putting values of a, a, and n,
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0=-18+(10-1)d

= 0=-18+9d

= 18=9d

= d=2

(ili) d =-3,n =18, ay=-5

We need to find a here.
Using formula a,=a+(n-1)d
Putting values of d, a,, and n,
-5=a+(18-1)(-3)

= -5=a+(17)(-3)

= -5=a-51

= a=46

(iv) a=-18.9,d = 2.5, a,=3.6
We need to find n here.
Using formula a,=a+(n-1)d
Putting values of d, a,, and a,
3.6=-189+(n-1) (2.5

= 3.6=-18.9+2.5n-2.5

= 2.5n=25

= n=10

(v)a=3.5,d=0,n=105
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We need to find a, here.
Using formula a,=a+(n-1)d

Putting values of d, n and a,

a,=3.5+(105-1)(0)
= a,=3.5+104 x 0
= ay,=3.5+0

= a,=3.5

2. Choose the correct choice in the following and justify:

(i) 30 term of the AP: 10,7,4... is
(A) 97

(B) 77

(C)-77

(D) -87

(i) 11™term of the AP: -3,-12,2...is
(A) 28

(B) 22

(C)-38

) 452
=

Ans. (i) 10,7,4...
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First term = a =10, Common difference=d=7-10=4-7=-3
And n = 30 {Because, we need to find 30thterm}

ap=a+(n-1)d

= a3p=10+(30-1)(-3)=10 - 87=-77

Therefore, the answer is (C).

>ii) -3,-%,2...

First term = a = -3, Common difference = d = -%2 —-(-3)=2-(-%2)=

k| L

And n =11 (Because, we need to find 11thterm)

.:
ap=-3+(11-1) = =-3+25=22
¥

3. Which term of the AP: 3, 8, 13, 18 ... is 78?

Ans. First term = a=3, Common difference = d = 8 - 3=13 - 8=5 and a,=78
Using formula a,=a+(n-1)d,to find n™ term of arithmetic progression,
an=3+(n-1)5,

= 78=3+(n-1)5

= 75=5n-5

= 80=5n

= n=16

It means 16Mterm of the given AP is equal to 78.
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4. Find the number of terms in each of the following APs:
@) 7,13,19....,205

(ii) 18,15 l ,13..., -47

[ S

Ans. (i) 7,13,19..., 205
First term = a =7, Common difference =d =13-7=19-13=6
And a,=205

Using formula a,=a+(n-1)d, to find nth term of arithmetic progression,

205=7+(n-1)6=7+6n-6
= 205=6n+1

= 204=6n

= n=34

Therefore, there are 34 terms in the given arithmetic progression.

f—

(i) 18,15 -,13..., -47
.

—13=3_,r1—13= 31-36 _ 5

First term = a =18, Common difference=d =1%

b | =

-

And a,=-47

Using formula a,=a+(n-1)d, to find nth term of arithmetic progression,

-

~47=18+(n-1) —

" e

bt | L

5
=36- — n+
2

2| L

= -94=36-5n+5
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= 5n=135
= n=27

Therefore, there are 27 terms in the given arithmetic progression

5. Check whether -150 is a term of the AP: 11,8,5,2...

Ans. Let -150 is the n™ of AP 11,8,5,2... which means that a,,=-150
Here, First term = a = 11, Common difference=d =8 -11=-3

Using formula a,=a+(n-1)d, to find n™ term of arithmetic progression,

-150=11+(n-1)(-3)

= -150=11-3n+3

= 3n=164
164
= n=
3

But, n cannot be in fraction.

Therefore, our supposition is wrong. -150 cannot be term in AP.

6. An AP consists of 50 terms of which 3™%erm is 12 and the last term is 106. Find the

29tMterm.

Ans. An AP consists of 50 terms and the 50%term is equal to 106 and az=12

Using formula a,=a+(n-1)d, to find n™ term of arithmetic progression,
aso=a+(50-1)d And az=a+(3-1)d

= 106=a+49d And 12=a+2d
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These are equations consisting of two variables.
Using equation 106=a+49d, we get a=106-49d
Putting value of a in the equation 12=a+2d,
12=106-49d+2d

= 47d=94

= d=2

Putting value of d in the equation, a=106-49d,
a=106 — 49(2)=106 — 98=8

Therefore, First term =a=8 and Common difference =d=2

To find 29™Mterm, we use formula a,=a+(n-1)d which is used to find n™ term of arithmetic

progression,

a9=8+(29-1)2=8+56=64

Therefore, 29th term of AP is equal to 64

7. How many multiples of 4 lie between 10 and 250?

Ans. The odd numbers between 0 and 50 are 1,3,5,7...49

It is an arithmetic progression because the difference between consecutive terms is constant.
First term = a = 1, Common difference = 3 — 1= 2, Last term = [=49

We do not know how many odd numbers are present between 0 and 50.

Therefore, we need to find n first.

Using formula a,=a+(n-1)d, to find nth term of arithmetic progression, we get

49=1+(n-1)2
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= 49=1+2n-2
= 50=2n
= n=25

Applying formula, § = % (a +1) to find sum of n terms of AP, we get
25

Sps = (1+49) =

w80

| R
I-.I'l e

I

| R
Lin

A

| B |
L

=61

L

8. Which term of the AP: 121, 117, 113, .....is its first negative term?
Ans. Given: 121, 117, 113, .......

Here a=121, d=117-121=4

Now, a, =a+(n—1)d

= 121+(n—-1)(—4) = 121-4n+4 = 125—4»

For the first negative term, @, < 0

= 125—-4n <0

— 125 < 4n

12

4

Lin

—,

ol ¥
— 311.:; 7,
4

1

11 is an integer and 7 = 31—.

Hence, the first negative term is 3204 term
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9. The sum of the third and the seventh terms of an AP is 6 and their product is 8. Find

the sum of sixteen terms of the AP.

Ans. Letthe APbe a—4d . a—3d a—-2d.a—d. aa+d. a+2d . a+3d. ..

Then, g, =a—2d. a. =a+2d
= q,ta =a—2d+a+ld==6

= la==6

Also (a—2d |(a+2d) =8
= g’ —447 =8
= 4d' =a’ -8
= 44 =3 -8

= 447 =1

b | =

Taking & =

b | =

Sis=—[ 2x(a-4d) +(16-1)d]

=5'2x'3—4x1’+15x1|
| | 2__I 2

. =

Get More Learning Materials Here : &

@ www.studentbro.in



[, 15] 19
= _| w7 =76
2 | 2

1
Taking o = —
& 2

5. =§[2x['_a—4d_'|+['_16—1_'|d]

—_ - —

- 8] 2x|3-4x 22 | +15x 22|
i | 2

. 816 =20 and 76

10. A ladder has rungs 25 cm apart (see figure). The rungs decrease uniformly in length

from 45 cm, at the bottom to 25 cm at the top. If the top and the bottom rungs are .

m apart, what is the length of the wood required for the rungs?

-

[ \‘ z;}m

Ans. Number of rungs (n) 7 =10
H|l=——

The length of the wood required for rungs = sum of 10 rungs
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_ 2[25 +45] =5x70=350 cm

11. The houses 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 houses following it. Find this

value of .

Ans. Here g =1 and 4 =1

-

L5 =X (= 1=1)x1]
= | J=1]

x—1. .
= (2+x-2)
‘-r . o

(x=1)x _ x"—x

g ¥

S, =2[2x1+(x=1)x1]

X +x
¥

. .
= _|x+1) =
‘-r. F

S.. =£[:x1+['_49—1_'|x1j

= Jr—f[’_j +48) =49x25
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According to question,

Sr—lzs;_sx
— T _g9x25- XX
2 2

—
2

= * =49x25

— x=135

Since, x is a counting number, so negative value will be neglected.

L ox=235

Lad | L

12. Find the first term and the common difference —
3

Ans. L2 2
333
1
g =—
3
5 1 4
H=———=—
303 3
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dy =63
=3 (421

dy =9 -~J6
=3-.f6

Since , = d,

Hence, it is not an AP.

14. Which is the next term of the AP 1‘5 ] .\.I"é ] \.'{1_8 ] -\JIFE'_: R

15. Find the 11" term from the last term of the AP 10, 7, 4,......... ,-62.
Ans. =62, d=—(7-10)=3
a, =a+104

=—62+10(3)

=—32

16.If x+1 3xand 4+ 2 are in A.P, find the value of x .
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Ans. Since x+1, 3xand 4x+ 2 arein AP

2(3x)=x+1+4x+12

= Hx=35x+3
= Hx—3x=3
== x =3

17. Find the sum of first n odd natural numbers.

a=1d=3-1=2

Sn= ;l_l:;r+['_ n—1)d |

=221+ (n-1)2
= n=1

FI
=—[2+2n-2]
S

-

=M

18. Find the 12" term of the AP {2 3./2 5./7

Ans. {]:ﬁ&':H-\E—-\E =2ﬁ
,=a+11d
=~2+11(2+2]

=2+22:1
=232

a4

19. Find the sum of first 11 terms of AP 2, 6, 10...

Ans. 2. 6 10 ..
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6—2=4

[ R

2x2+(11-1)x4 |

| e a,

'Sll

[—

ﬁ4+4m

=11x22=242
20. Find the sum of first hundred even natural numbers divisible by 5
Ans. Even natural no. divisible by 5 are 10, 20, 30
a=10.d=10

=100

S = lr‘m[’r[1r:1]+[1m:1 -1).10 |

0+99x10]

50

2
0500

'-..h

21. Find a,, — a, for the AP -9 —14 —19 24

a=-—9

d=(-14)—-(-9)=-14+9=-5

Ay, —dy, =a+29% —a—-194 =104
=10x(-5)=-

37073

22. Find the common difference and write the next two terms of the AP -

Ans. 1* 3% 7073

= 12549 75 ...

m @g www.studentbro.in
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Hence, it is AP.

a,=T73+24=97
a;=97+24=121

23. Show that sequence defined by a_ =3+ 2nis an AP.

Ans. g, =3+ 1n

SO {I]. ::".-= ﬂ.: == .'I= ﬂ._: :9= ﬂ._-‘_:ll

=9-7=11-9=12

L

Hence, it is AP.

24. The first term of an AP is -7 and common difference 5. Find its general term.

Ans. q=-7. d=35

25. How many terms are there in A.P? 13=15%=13 _______ —47
31 1 =5
Ans.g=18= g=—=—
2 1 2

Get More Learning Materials Here : & m @) www.studentbro.in



a, =—47
a,=a+(n-1)d
47 =18+(n-1) — |
Sy

- f
-

— =27
26. In an AP, the sum of first  terms is 3?_ + E 7 find its 2" term.
3y 3
Ans. _S':‘_ = E"'E?f‘
) 2 2
Put n=125 .
5= s
2
S, =19
a=35=8
a,=5,-5,=19-8=11
. -1 1 3. .
27. Show that the progression 4_7 1 1[:|; 13 1 17, isanAP.
3 10—
Ans, 222 _29716 13
4 1 1 1
,}
2 4
1 4 4

Hence, it is an AP.
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CBSE Class 10 Mathematics

Important Questions
Chapter 5

Arithmetic Progressions

3 Marks Questions

1. Write first four terms of the AP, when the first term a and common difference d are

given as follows:

(i) a=10,d=10

(i) a=-2, d=0

(iii) a=4, d=-3

(v) a=-1,d=1%

(v) a=-1.25, d=-0.25

Ans. (i) First term = a =10, d=10

Second term = a+d =10 + 10 = 20

Third term = second term + d = 20 + 10 = 30
Fourth term = third term + d =30 + 10 =40
Therefore, first four terms are: 10, 20, 30, 40
(ii) Firstterm=a=-2,d=0

Second term =a+d=-2+0=-2

Third term = second term +d =-2 + 0 = -2
Fourth term = third term +d =-2 + 0 = -2

Therefore, first four terms are:-2, -2, -2, -2
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(iii) First term = a = 4, d=-3

Second term =a+d=4-3=1

Third term = second term + d =1 — 3= -2

Fourth term = third term +d =-2-3=-5
Therefore, first four terms are: 4, 1, -2, -5

(iv) Firstterm=a =-1,d=%

Second term = a+d = -1+ Y2 =-1%

Third term = second term +d =-%+% =0

Fourth term = third term +d =0 + %2 =
Therefore, first four terms are:-1, -%2, 0, %

(v) First term = a =-1.25,d =-0.25

Second term = a+d =-1.25 - 0.25=-1.50

Third term = second term +d =-1.50-0.25 = -1.75
Fourth term = third term + d =-1.75 - 0.25 = -2.00

Therefore, first four terms are: -1.25, -1.50, -1.75, -2.00
2. Find the 315t term of an AP whose 11" term is 38 and 16 term is 73.
Ans. Here a;1=38 and a1=73

Using formula a,=a+(n-1)d,to find n™ term of arithmetic progression,

38=a+(11-1)(d) And 73=a+(16-1)(d)

= 38=a+10d And 73=a+15d
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These are equations consisting of two variables.
We have, 38=a+10d

= a=38-10d

Let us put value of a in equation (73=a+15d),
73=38-10d+15d

= 35=5d

Therefore, Common difference =d=7

Putting value of d in equation 38=a+10d,
38=a+70

= a=-32

Therefore, common difference = d = 7 and First term = a = -32

Using formula a,=a+(n-1)d, to find n™ term of arithmetic progression,

a31=-32+(31-1)(7)=-32+210=178

Therefore, 315%term of AP is 178.

3. If the third and the ninth terms of an AP are 4 and -8 respectively, which term of this

AP is zero?

Ans. It is given that 3" and 9™ term of AP are 4 and -8 respectively.

It means as=4 and aq=-8

Using formula a,=a+(n-1)d, to find n™ term of arithmetic progression,

4=a+3-1)dAnd,-8=a+((9-1)d
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= 4=q+2d And, -8=a+8d

These are equations in two variables.

Using equation 4=a+2d, we can say that a=4-2d
Putting value of a in other equation -8=a+8d,
-8=4-2d+8d

= -12=6d

Putting value of d in equation -8=a+8d,

-8=a+8(-2)

= -8=a-16

= a=8

Therefore, first term =a=8 and Common Difference =d=-2
We want to know which term is equal to zero.

Using formula a,=a+(n-1)d, to find n™ term of arithmetic progression,
0=8+(n-1)(-2)

= 0=8-2n+2

= 0=10-2n

= 2n=10

= n=5

Therefore, 5term is equal to 0.
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4. Two AP's have the same common difference. The difference between their 100terms

is 100, what is the difference between their 1000™Mterms.
Ans. Let first term of 15'AP = a

Let first term of 2M"JAP = o'
It is given that their common difference is same.

Let their common difference be d.
It is given that difference between their 100Mterms is 100.
Using formula a,=a+(n-1)d, to find n™ term of arithmetic progression,

a+(100-1)d- [a'+(100-1)d] =a+99d-a'-99d=100

= a-a'=100 ... (1)

We want to find difference between their 1000™terms which means we want to calculate:
a+(1000-1)d- [a'+(1000-1)d] =a+999d-a'-999d=a- a'

Putting equation (1) in the above equation,

a+(1000-1)d- [a'+(1000-1)d] =a+999d-a'+999d=a-a'=100

Therefore, difference between their 1000™ terms would be equal to 100.

5. How many three digit numbers are divisible by 7?
Ans. We have AP starting from 105 because it is the first three digit number divisible by 7.
AP will end at 994 because it is the last three digit number divisible by 7.

Therefore, we have AP of the form 105,112,119..., 994

Let 994 is the n™ term of AP.
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We need to find n here.

First term = a = 105, Common difference =d =112 - 105=7
Using formula a,=a+(n-1)d, to find n™ term of arithmetic progression,

994=105+(n-1)(7)
= 994=105+"7n-"7
= 896 =7n

= n=128

It means 994 is the 128™ term of AP.

Therefore, there are 128 terms in AP.

6. A contract on construction job specifies a penalty for delay of completion beyond a
certain date as follows: Rs. 200 for the first day, Rs 250 for the second day, Rs 300 for the
third day, etc., the penalty for each succeeding day being Rs 50 more than for the
preceding day. How much money the contractor has to pay as penalty, if he has delayed
the work by 30 days?

Ans. Penalty for first day = Rs 200, Penalty for second day = Rs 250

Penalty for third day = Rs 300

It is given that penalty for each succeeding day is Rs 50 more than the preceding day.

It makes it an arithmetic progression because the difference between consecutive terms is
constant.

We want to know how much money the contractor has to pay as penalty, if he has delayed
the work by 30 days.

So, we have an AP of the form 200, 250, 300, 350 ... 30 terms

First term = a = 200, Common difference = d = 50, n = 30

-
|.

Applying formula, S:__ == I:L:;r +(1— 1_'I.::_-" ] to find sum of n terms of AP, we get
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3 _‘IU[

400+ (30-150]

= S, = 15(400+29 x 50)
= S, = 15(400+1450) = 27750

Therefore, penalty for 30 days is Rs. 27750.

7. In a school, students thought of planting trees in and around the school to reduce air
pollution. It was decided that the number of trees, that each section of each class will
plant, will be the same as the class, in which they are studying, e.g, a section of Class I
will plant 1 tree, a section of class II will plant two trees and so on till Class XII. There

are three sections of each class. How many trees will be planted by the students?

Ans. There are three sections of each class and it is given that the number of trees planted by
any class is equal to class number.

The number of trees planted by class I = number of sections x1=3x1=3

The number of trees planted by class II = number of sections x 2=3x2 =6

The number of trees planted by class III = number of sections x 3=3x3=9

Therefore, we have sequence of the form 3, 6,9 ... 12 terms

To find total number of trees planted by all the students, we need to find sum of the sequence
3,6,9,12 ... 12 terms.

First term = a = 3, Common difference =d=6-3=3 and n =12

Applying formula, § = z I:L:;r +{n=11d ] to find sum of n terms of AP, we get
n = o _

N
12 [r5+|1’r 13]=6(6+33)=6x39=234

Sp =

8. A small terrace at a football ground comprises of 15 steps each of which is 50 m long

and built of solid concrete.

1
Each step has a rise of — m and a tread of — m (see figure). Calculate the total volume

4 2

of concrete required to build the terrace.

Ans. Volume of concrete required to build the first step, second step, third step, ....... (in m?)
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are

L sol 2x Xl lusol sl b luso
PR M S L Nl LAY
::uﬂjxj—[jj:ﬂj—m ________

g 787 g

50

. Total volume of concrete required = —+ !

=£[1+2+3+ _______ ]
8
-2 (15— 1)1 [ n=15]
8 2- ' -
:ﬂ}{gp{lﬁ
8 2
=750 m3

50 50
2 —+3x—+

8 8

9. For what value of n are the n'! term of the following two AP’s are same 13, 19, 25,....

and 69, 68, 67 ...

Ans. n term of 13, 19, 25 ,........... = nth term of 69, 68, 67,

13+(n-1) * 6=69+(n-1) (-1)

Therefore,n=9

10. Check whether 301 is a term of the list of numbers 5, 11, 17, 32,........ ?

Ans. 7 =11-5=4§

a=>5
a,=a+(n-1)d
=301=5+(n-1)d

= n=151
So, 301 is not a term of the given list.

11. Determine the AP whose third term is 16 and the 7™ term exceeds the 5™ term by
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12.

Ans.

a, =16

= a+2d=16.(i)
a-=a;+112

= a+b6d =a+4d +12
= 2d =112

= d=06

Put the valve of d in eq. (i)
a+2=x6=16

= a=16-12
= a=4
4.10.16...

12. Find the sum of AP in —5+ (-8 +(—11)+......+(-230]

d=-8—(3
=—8+5=-3
a,=-230
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S, = ;[Ec:r+ (n—1)d]

S- =;[2x[—5j +(76 -1)(-3)]
=38[-10+75x(-3)]
=38[-10-225

=38x(-235)

=—8930

13.Inan AP, g, =4.4 =25 =-14find 7 and a.
Ans. g, =a+(n—1)d

=4=a+(n-1)(2)

=a+2n=6_(i)

s, =§[2a+[ae—1j]::f]

= —14="2(a+4)
2
= 28 =n[6—2n+4) [-a=6—2n]
= n —An-14=0
—=n=7, n=-2

a=-—8

14. Find fr P BN for the AP in -9, -14, -19, -24...

Ans. 7= -9
d=-14—(-9)=-14+9=-3

ay, —ay, =(a+29d ) —(a+19d)
=10d =10%(~5) =50
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15. Find the sum to n term of the AP in 5, 2, -1, -4, -7..........

Ans. a=54d=2-5=-3
S,,=E|_2{I+[.?’:—1.]&'—_|
=5 da+(n-1)d]
—E_FJ' z 1 .1
=51 2%3+(n=1)(=3) ]
=Z[10-3n+3]
2
H
=—-[13-3x]
=

16. Find the sum of first 24 terms of the list of no. whose n'® term is given by
a,=3+1n

Ans. g, =3+ 1n

Put n=012.3.__.
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CBSE Class 10 Mathematics
Important Questions
Chapter 5

Arithmetic Progressions

4 Marks Questions
1. For the following APs, write the first term and the common difference.
@3,1,-1,-3..
(i) -5,-1, 3, 7...

13

5
(ii) — — -
3 3

3

?
=

(iv) 0.6, 1.7, 2.8, 3.9...

Ans. (1) 3,1, -1, -3...
First term = a= 3,
Common difference (d) = Second term — firstterm = Third term — second term and so on

Therefore, Common difference (d) =1 -3=-2

(i) -5,-1, 3, 7...

First term = a= -5

Common difference (d) = Second term —Firstterm

= Third term — Second term and so on

Therefore, Common difference (d) = -1 - (-5)=-1+5 =4

13

3

?
=

Lad | L

(iii) =
3

. 1
First term = a= —

3
Common difference (d) = Second term —First term

= Third term -Second term and so on
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Therefore, Common difference (d) =

Lad | =
Ll | e

Ll | Ly

(iv) 0.6, 1.7, 2.8, 3.9...

First term = a= 0.6

Common difference (d) = Second term -Firstterm
= Third term -Secondterm and so on

Therefore, Common difference (d) = 1.7-0.6=1.1

2. The 17 term of an AP exceeds its 10Pterm by 7. Find the common difference

Ans. (i) We need to show that aq,a;...a, form an AP where a,=3+4n
Let us calculate values of aq,ay,as... using a,=3+4n

a1=3+4(1)=3+4=7 ay=3+4(2)=3+8=11

a3=3+4(3)=3+12=15 a,=3+4(4)=3+16=19

So, the sequence is of the form 7,11,15,19...

Let us check difference between consecutive terms of this sequence.
11-7=4,15-11=4,19-15=4

Therefore, the difference between consecutive terms is constant which means terms

a,,ay...a, form an AP.

We have sequence 7,11,15,19...

First term = a =7 and Common difference =d =4

Applying formula, S:__ = ;—:[L:;r + ['::- — l_ml.::_-" ] to find sum of n terms of AP, we get

1

Ly

70=15x35=52

L

-Sl-k

.

[14+|1«—1|4]__(14+-5)

I-.3'|
I-.3'| L
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Therefore, sum of first 15 terms of AP is equal to 525.

(ii) We need to show that aq,a,...a, form an AP where a,,=9-5n

Let us calculate values of aq,ay,as... using a,=9-5n

a;=9 - 5(1)=9 - 5=4 a,=9 - 5(2)=9 — 10=-1

a3=9 - 5(3)=9 - 15=-6 a4=9 - 5(4)=9 - 20=-11

So, the sequence is of the form 4,-1,-6,-11...

Let us check difference between consecutive terms of this sequence.
~1-(4)= -5, 6-(-1) =—6 + 1 =-5,-11-(-6) =-11+ 6 = -5

Therefore, the difference between consecutive terms is constant which means terms

a1,ay...ay form an AP.

We have sequence 4,-1,-6,-11...

First term = a =4 and Common difference =d =-5

Applying formula, § = ;—:[Za + I_'a:- —1\d ] to find sum of n terms of AP, we get

|

Ly

S =

-

[S+|1'~—ll[:—'~j]_—[8—'[]j_—x[—ﬁ"j—lﬂx[ —31) = —465

I-.3'|

Therefore, sum of first 15 terms of AP is equal to —465.

3. A sum of Rs 700 is to be used to give seven cash prizes to students of a school for their
overall academic performance. If, each prize is Rs 20 less than its preceding term, find

the value of each of the prizes.
Ans. It is given that sum of seven cash prizes is equal to Rs 700.

And, each prize is R.s 20 less than its preceding term.
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Let value of first prize = Rs. a

Let value of second prize =Rs (a-20)
Let value of third prize = Rs (a-40)
So, we have sequence of the form:

a, a-20, a-40, a - 60...

It is an arithmetic progression because the difference between consecutive terms is constant.

First term = a, Common difference =d = (a — 20) — a=-20

n =7 (Because there are total of seven prizes)

S7=Rs 700 {given}

-

Applying formula, S:__ = %[ZH + ['_a:- - 1.~|.ﬂ'— ] to find sum of n terms of AP, we get

S- ==[2a+(7-1)(-20)] = 700 = -[2a-120]

= 200=2a-120

= 320=2a

= a=160

Therefore, value of first prize = Rs 160
Value of second prize = 160 — 20= Rs 140
Value of third prize = 140 — 20= Rs 120
Value of fourth prize =120 - 20 = Rs 100
Value of fifth prize = 100 — 20 = Rs 80

Value of sixth prize = 80 — 20 = Rs 60
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Value of seventh prize = 60 — 20 = Rs 40

4. A spiral is made up of successive semicircles, with centers alternatively at A and B,
starting with center at A, of radii 0.5 cm, 1.0 cm, 1.5 cm, 2.0 cm, ... What is the total

length of such a spiral made up of thirteen consecutive semicircle.

. Circumfere nce of circle 2
Ans. Length of semi-circle = = =
i | ¥

Length of semicircle of radii 0.5 cm = 7T (0.5) cm

Length of semicircle of radii 1.0 cm = 7T (1.0) cm

Length of semicircle of radii 1.5 cm = 7T (1.5) cm

Therefore, we have sequence of the form:

T(0.5), T(1.0), T(.5)...13 terms {There are total of thirteen semicircles}.

To find total length of the spiral, we need to find sum of the sequence .T (0.5), .T (1.0), .7 (1.5)
... 13 terms

Total length of spiral =.T (0.5)+ 7T (1.0)+ 7T (1.5) ... 13 terms
= Total length of spiral = 7 (0.5+1.0+1.5)... 13 terms ... (1)
Sequence 0.5, 1.0, 1.5 ...13 terms is an arithmetic progression.

Let us find the sum of this sequence.
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First term = a= 0.5, Common difference=1.0-0.5=0.5and n =13

Applying formula, § = i [Zc;r + ['a:- —1\d ] to find sum of n terms of AP, we get
R _

13

E

S, [1+(13-1)0.5]=6.5(1+6)=6.5xT=455

Therefore, 0.5 +1.0 + 1.5 + 2.0 ...13 terms = 45.5

Putting this in equation (1), we get

Total length of spiral = 7T (0.5+1.5+2.0+ ...13 terms) = 7T (45.5) = 143 cm

5. 200 logs are stacked in the following manner: 20 logs in the bottom row, 19 in the next

row, 18 in the row next to it and so on. In how many rows are the 200 logs placed and

how many logs are in the top row?

Ans. The number of logs in the bottom row = 20

The number of logs in the next row = 19

The number of logs in the next to next row = 18
Therefore, we have sequence of the form 20, 19, 18 ...
First term = a = 20, Common difference=d=19-20=-1

We need to find that how many rows make total of 200 logs.

Applying formula, S:__ = ;—:[L:;r + ['::- — l_ml.::_-" ] to find sum of n terms of AP, we get

200 = = [40 +(n ~1)(=D)] = 400-n40 - n+1)

= 400=40n-n%+n

= n%-41n+400=0
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It is a quadratic equation, we can factorize to solve the equation.

= n?-25n-16n+400=0
= n(n-25) - 16(n-25)=0
= (n-25)(n-16)

= n=25,16

We discard n = 25 because we cannot have more than 20 rows in the sequence. The sequence
is of the form: 20, 19, 18 ...

At most, we can have 20 or less number of rows.
Therefore, n = 16 which means 16 rows make total number of logs equal to 200.

We also need to find number of logs in the 16th row.

Applying formula, S, = % (@ +1) to find sum of n terms of AP, we get

200=8 (20+)

=200 =160 + 8I

=40 =8l

=[=5

Therefore, there are 5 logs in the top most row and there are total of 16 rows.

6. In a potato race, a bucket is placed at the starting point, which is 5 meters from the
first potato, and the other potatoes are placed 3 meters apart in a straight line. There
are ten potatoes in the line. A competitor starts from the bucket, picks up the nearest
potato, runs back with it, drops it in the bucket, runs back to pick up the next potato,

runs to the bucket to drop it in, and she continues in the same way until all the potatoes

are in the bucket. What is the total distance the competitor has to run?
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Ans. The distance of first potato from the starting point = 5 meters

Therefore, the distance covered by competitor to pickup first potato and put it in bucket = 5 x
2 =10 meters

The distance of Second potato from the starting point =5 + 3 = 8 meters {All the potatoes are

3 meters apart from each other}

Therefore, the distance covered by competitor to pickup 2nd potato and put it in bucket = 8 x
2 =16 meters

The distance of third potato from the starting point = 8 + 3 = 11 meters

Therefore, the distance covered by competitor to pickup 3rd potato and put it in bucket = 11

x 2 =22 meters

Therefore, we have a sequence of the form 10, 16, 22...10 terms

(There are ten terms because there are ten potatoes)

To calculate the total distance covered by the competitor, we need to find :
10 +16 + 22 + ... 10 terms

First term = a = 10, Common difference =d =16 - 10=6

n = 10 {There are total of 10 terms in the sequence}

Applying formula, S:__ = ;—:[L:;r + I_'::- — l_ml.::_-" ] to find sum of n terms of AP, we get

S0 = g[zo +(10-1)6]=5(20+34) =574 =370

Therefore, total distance covered by competitor is equal to 370 meters.
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7. Which term of the sequence 2],

term?

Ans. For first negative term

a, <0

= 83—-3n <0
= —31 = —83

83
—
3

28M term is first negative term.

is the first negative

8. The p™ term of an AP is q and q*! term is p. Find its | p+ 4 '][}‘ term.

Ans. g =g+ p-1)d..(i]
p=a+(g-l)d.. (i)
g-p=(p-l-g+l)d
a7F _
P—g
= d=-1

Put the value of d in eq (i)
g=a+(p-1)(-1)
=g=a—p+l1
—a=g+p-1

d

L)

Pl

=a+(p+g-l)d
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=(g+p-1j+(p+g-1j(-1)
=g+p-l-p—g+1
=10

9. If m times the m™ term of an A.P is equal to n times its nth term, show that the

(m+) term of the AP is zero.

Ans. M, =1 ¢,
???I_c:r+['_m—1_']a"_l= a:-l_c:r+['_a:-—1_']a::.'"_l

= ma+md —md =na+nd—nd

-

:‘vc;r['_m—::-_']ﬂmz—::-"]a::_-"—:r:rri'a"+:ic:_-"=EI

=al(m-n|+(m-n|(m+n|d—(m-n)d=0

= (m—n)[a+(m+n-1)d |=0
=a+(m+n-1)d=0
=a,., =0

Hence proved.

10. The sum of the 4" and 8™ terms of an AP is 24 and the sum of the 6" and 10" terms

is 44. Find the first three terms of the AP.

Ans. g, +a, = 24 (Given)
=a+3d+a+7d=24
— 2a+10d = 24

= a+5d=12.. .. 1)
a. +day, =44

= a+35d+a+9% =44
= 2a+14d = 44
=a+7d=22......(ii)

On solving equations (i) and (ii)
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d=5 a=-13

First three terms are -13,-8,-3.

th

11. If the sum of n terms of an AP is 3;;* + 5;; and its m'™" term is 164, find the value of

m.

Ans. Sy =3n"+5n

Putn=0123__._

5, =8

5, =3x4+10=21
a =5,=8

a, =5, =5
=22-8=14
d=a,—a =14-8=6
a, =164

=a+(m-1)d =164
= 8+(m—1)(6) =164
= 8+6m—6=164

= 6m =164 -2

= 6m =162

5
:m:&zﬁ

6

12. If the sum of three numbers in AP, be 24 and their product is 440, find the numbers.

Ans. Letno.bea-d,a,a+d

la—d )+a+(a+d)=24 (Given)
—>a=28
(a—d)(a)la+d)=440

= ['_S—a::_-"_']_S_['_S+d_'] =440

=8 —d" =53

= d =13
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a=2=8

a==3
d=43 d=-3
Then AP Then AP
5 B8, 11,... j 5 O L

o] = l . ]' 1 3
13.If ;;-. b~ . - arein AP, then prove that ) ) arein AP.
; ) b+c c+a a+b

Ans. Given g*. b* _¢”arein AP

Then 25" =g  +¢* (7]

1 1 1 .
are in AP then

b+c c+a a+b
1 1 1 1

c+a b+c :cI+EJ _t'.+c1f
(b+c)—(c+a) B (c+a)l—(a+bh)

If

(c+a)(b+c) (a+b)(c+al
b—a c—b

b+c a+bh

b =c"+a . (i)

From (i) and (i),
Hence proved.

14.If 5. 5,. 5, be the sum of n, 2n and 3n terms respectively of an AP, prove that
S;=3(5,-5,)

Hr p |
Ans. 51=;| la+(n-1)d |
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M-

S:=—| ”c:r+[”r—1] d |
3
53= +[\3r—l]c:_-'|
R.H.S:H[:Sﬁ—ﬁ' |
"y -
=3 —|’f._-;r+[’fr—1].<f|——|’h::_r+[r—1]d||
=3 [4a+4uf—’fd—’fa—uf+d]|

2

Mo . .
=3| E[2a+3am —d) |

In- -
= ’rl a+[3a'—l] J o

15. The ratio of the sums of m and n terms of an AP is ;;; - ;;° , show that the ratio of the

m™ and n™ termis { 2m—1):( 2n—1).

Efzaﬂ’m—lj}:ﬂ
Ans. -~ = -, —
i Z[2a+(n-1)d]

i m?-a+[m l]a‘
==
n® n| lat+(n-1)d

m  2a+wmd —d
= = S
¥ 2a+nd —d

= 2am+ nmid —md = 2an +mnd — nd
= 2am—2an—md+nd =0
= 2a(m—n|—(m-n|d =0
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= (m—n)(2a—d)=0
= la=d

According toguestion,
a, a+im-1)d

a, a+(n-1jd

a+(m—-1)2a
B a+(n+l)2a
c:f[]+ 2???—2]

- a[l+2n-2]

2m—1
2n—1

Hence Proved

16. If the sum of first p terms of an AP is the same as the sum of its first  terms, show

that the sum of the first | pt+yg | term is zero.

Ans. 3}1 =Sg

Zl2a+(p-1)d]=2[2a+(g-1)d]

:‘hp[la+pd—d]=q[2a+qd—d]

—

bt | 5

= 2ap+p'd—pd=2ag+g'd—gd

=2a(p-g)+(p'~¢ |d—(p-g)d=0
=2a(p-g)+(p-g)p-g)d—(p—g)d=0
= (p—q) [Zc:r+['_p +g -1} a::_-"] =0

=5, . =0

)
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o @y 2 a,
17.For the A.P a;.d,.4d;,...if —=— find —.

a. 3, a,
5
Ans. 22 == | Given |
H_ 3 . E
a+3d 2
a+6d 3

— 3q+9d = 2a+12d
—=a=12d-94d

= a=23d

as _a-+3d

a. a+6d
3d+3d 8
3d+6d 94

=5:0

18. In an AP p™, q™ and r'™ terms are respectively a, b and c. Prove that
plo—c)+glc—a)+r(a—>b)=0

Ans. A+(p-1)D=a.....(i)

A+(g-1)D=b (i)

A+(r=1)D=c....... (#i )

(i1) —(iii)

b—c=(g-1)D—(r-1)D

= b—c=D(g—7)

= p(b=c)=p D(g=r)...(i)

Similarly,
g(e—a)=g D(r—p)..... V)
}-['.,.:;r—.!_'.l:] =y D[_F _'E'_.] ----------- [‘ﬂ]

Adding (iv), (v) and (vi)

Get More Learning Materials Here : & m @) www.studentbro.in



plb—c)+glec—a)+rla=b)=0

19. If [' p+ 1) W term of an A.P is twice the [' g+1 ']:}' term, show that [' 3ip+ 1} 'n;"term is

twice the [' p+g+1 '][}‘ term.

Ans. a, = Ec:rg_l
=a+(p+1-1)d=2[a+(g+1-1)d |
= a+ pd= Z[c:r+q::"]

= a+pd=2a+2qd

= pd —2gd =a

= (p-2gld=a

" a+(3p+1-1)d

a at(p+g+l-1)d

{IE‘- B

o

sl
B ['_p— Zq_']c:f+3pa"

— =7
p—2g+(p+gld

20. The sum of four numbers in AP is 50 and the greatest number four times the least.

Find the numbers.

Ans. Letno.be (a—3d |.(a—d|.la+d).[a+3d)
(a=3d |+(a—d|+(a+d)+(a+3d) =50

= 4qa=50

According to question,
(a+3d)=4%(a—3d)
= a+3d =4a—-12d
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MNumbers be 5 10, 15, 20

21. Find the sum of all integers between 84 and 719 which are multiples of 5.

Ans. 85, 90 95 715
a=85d=5 q,=715
c;r+[r 1] =a,

= 85+(n-1).5=715

= =127

127
S =—[5“+ 1"]
=EDEDD

1 1
22. If m™ term of an A.Pis — and the n term is — _show that the sum of »7: terms is
" m

1. _
E[.?‘?‘Ti‘.""]..].
1 . o
Ans. —=g+(m+1)d.__(i]
¥
—=a+(n+1)d... (i)
e
On solving (i) and (ii),
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1 o1

a= , a=
Y i
M . |
Sy =——| 2a+(mn—1)d |
ma| .1 . 1]
=— 2_—+|?H?:-—1|.—|
21 mm ©omn |
=—|mn+1)
3 .

23. In which of the following situations, does the list of numbers involved make an

arithmetic progression, and why?

(i) The taxi fare after each km when the fare is Rs 15 for the first km and Rs 8 for each
additional km.

(ii) The amount of air present in a cylinder when a vacuum pump removes 14th of the

air remaining in the cylinder at a time.

(>iii) The cost of digging a well after every meter of digging, when it costs Rs 150 for the

first meter and rises by Rs 50 for each subsequent meter.

(iv) The amount of money in the account every year, when Rs 10,000 is deposited at

compound Interest at 8% per annum.

Ans. (i) Taxi fare for 1st km = Rs 15, Taxi fare after 2 km = 15+8 = Rs 23
Taxi fare after 3 km = 23+8 = Rs 31

Taxi fare after 4 km = 31 +8 = Rs 39

Therefore, the sequence is 15, 23, 31, 39...

It is an arithmetic progression because difference between any two consecutive terms is
equal which is 8.(23 - 15=8, 31 — 23=8, 39 - 31=8,...)

(ii) Let amount of air initially present in a cylinder = V
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O

Amount of air left after pumping out air by vacuum pump = [ —— =

4 4
Amount of air left when vacuum pump again pumps out air =
- :.-" "'.I + .._r _ .._r
Sl 3y [ By 3, -3 9.
44 ] 4 16 16 16
T U *
So, the sequence we get is like ["__]"_ E I

Checking for difference between consecutive terms ...

._.' .__r 17 .__. _ .;
3y po ¥V 9, 3, w-1w -3
4 471 4 16 T

Difference between consecutive terms is not equal.
Therefore, it is not an arithmetic progression.

(iii) Cost of digging 1 meter of well = Rs 150

Cost of digging 2 meters of well = 150+50=Rs 200

Cost of digging 3 meters of well = 200+50 = Rs 250
Therefore, we get a sequence of the form 150, 200, 250...

It is an arithmetic progression because difference between any two consecutive terms is
equal.(200 — 150=250 - 200= 50...)

Here, difference between any two consecutive terms which is also called common difference

is equal to 50.

(iv) Amount in bank after Ist year = 10000 1+ i ' . (1)

LY -

Amount in bank after two years = 1[][][][:]; 1+ i ' ... (2)
. 100

-
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-

Amount in bank after three years = 1[][:](][]; 1+ i ' .. (3)
\ 100 )

-

p N4
Amount in bank after four years = 10000 1+ i Y

" -

It is not an arithmetic progression because (2)-(1)#(3)-(2)
(Difference between consecutive terms is not equal)

Therefore, it is not an Arithmetic Progression.

24. In the following AP's find the missing terms:
®2,_,26

Gi)_,13,_,3

(i) s, _, _, Ei'l

2
(iV) _4' RN Jp— J— f— | 6
(V) — 38) Yy __ _22

Ans. (i) 2, ,26

We know that difference between consecutive terms is equal in any A.P.
Let the missing term be x.

X—-2=26-Xx

= 2x=28 = x=14

Therefore, missing term is 14.

Gi) _,13,_,3

Let missing terms be x and y.
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The sequence becomes x, 13,y, 3

We know that difference between consecutive terms is constant in anyA.P.
y-13=3-y

= 2y=16

= y=8

And 13 - x=y-13

= X+y=26

But, we have y=8,

= x+8=26

= x=18

Therefore, missing terms are 18 and 8.

Gi)5,_,_,9 l
5

. 1
Here, first term = a=5 And, 4Mterm =a,=9_
5

Using formula a,=a+(n-1)d, to find nMterm of arithmetic progression,

a;=5+(4-1)d = g =5+3d

=19=2 (5 + 3d)

=19 =10 + 6d
=6d=19-10
3

=26d=9=d=_
3
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Therefore, we get common difference =d =

| e

Second term =a+d = &+ E =
]

16

g
2

: 3
Third term = second term+d= ——+_ =
Y9

- 1
Therefore, missing terms are — and 8
D

(iV) _4- R S D Q) 6

Here, First term = a =—4 and 6™ term = ag = 6

Using formula a,=a+(n-1)d, to find n™ term of arithmetic progression,
ag=-4+(6-1)d = 6=-4+5d

= 5d=10 = d=2

Therefore, common difference =d = 2

Second term = firstterm+d=a+d=-4+2=-2
Third term = second term+d=-2+2=0
Fourth term = third term +d =0+ 2 =2

Fifth term = fourthterm+d=2+2=4
Therefore, missing terms are -2, 0, 2 and 4.

(v) ) 38, ) _22

u— p—1

gth

We are given 2" and 6™ term.

Using formula a,=a+(n-1)d, to find n™ term of arithmetic progression,

Get More Learning Materials Here : & m @) www.studentbro.in



a)=a+(2-1)d And ag=a+(6-1)d

= 38=a+d And -22=a+5d

These are equations in two variables, we can solve them using any method.
Using equation (38=a+d), we can say that a=38-d.

Putting value of a in equation (-22=a+5d),

-22=38 — d+5d
= 4d=-60
= d=-15

Using this value of d and putting this in equation 38=a+d,

38=a-15

= a=53

Therefore, we get a=53 and d=-15

First term =a =53

Third term = second term + d = 38 — 15= 23

Fourth term = third term + d =23 -15=8

Fifth term = fourth term +d = 8 - 15= -7

Therefore, missing terms are 53, 23, 8 and -7.

25. The given figure depicts a racing track whose left and right ends are semi-circular.

The difference between the two inner parallel line segments is 60m and they are each
106 m long. If the track is 10m wide, find:

(i) The distance around the track along its inner edge,

(ii) The area of the track
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Ans. (i) The distance around the track along the inner edge

=106 +106+ (7% 30+ 7x30)

27 2
=212+—x60 =212+13-D

2804

i

(i) The area of the track = 106 %80 —106 %60 +2.= 7| 40° —30° |

bt | =

=106x 20+ 7(70)(10)

22
=2120+700x—=2120+ 2200

-

=4320m"

26. Which of the following are APs? If they form an AP, find the common difference d

and write threemore terms.

@) 2,4,8,16...

() 2,—, 3,

| L
| -

(ii1) -1.2,-3.2,-5.2,-7.2...

(iv) -10,-6,-2,2...

™) 33+23+2./23+3./2...
(vi) 0.2,0.22,0.222,0.2222...

(vii) 0,-4,-8,-12...
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(viil) — — —

b | =
bt | =
u:ll —_
”.l —

(ix) 1,3,9,27...
(x) a,2a,3a,4a...

(xi) a,az,a?’,a4...

(xif) 2 /318,432

(i) -3, /6./9./12.

(xiv) 1%,3%,5%,72...

(xv) 1%,5%,7%,73...

Ans. (i) 2,4,8,16...

It is not an AP because difference between consecutive terms is not equal.

As 4 -2+8-4

() 2, -, 3,

| L
| -

It is an AP because difference between consecutive terms is equal.

5 51
= 2 _2=3-2="_
¥ 2 ¥

Common difference (d) = Y2
Fifth term = . + l = 4 Sixth term = 4+ Y% =
¥ ¥

b | o

Seventh term = — +

b | o

b | =
Il
Lin

9
Therefore, next three terms are 4, — and 5.
]

(>iii) -1.2,-3.2,-5.2,-7.2...
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It is an AP because difference between consecutive terms is equal.
— -3.2-(-1.2)=-5.2-(-3.2)=-7.2-(-5.2)=-2

Common difference (d) = -2

Fifth term = -7.2 - 2=-9.2

Sixth term = -9.2 - 2=-11.2
Seventh term = -11.2 - 2=-13.2

Therefore, next three terms are -9.2,-11.2 and -13.2

(iv) -10,-6,-2,2...

It is an AP because difference between consecutive terms is equal.
— -6-(-10) =-2-(-6) =2-(-2)=4

Common difference (d) = 4

Fifth term =2 +4 =6 Sixth term =6 +4 =10
Seventhterm=10+4=14

Therefore, next three terms are 6,10 and 14

M 33+.23+2.23+3.2.

It is an AP because difference between consecutive terms is equal.
= 3+.2-3=.23+22-3+ ) =3+22-3-2=.2
Common difference (d) = {2

Fifthterm= 343,02 +./2 =3+ 4.2

Sixthterm= 3442 +./2=3+5.2

Seventh term = 3+5£+£ =3 +6~4E
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Therefore, next three terms are [3 +4. .El |..3 + iqﬁ.L |3 + rﬁﬁ .|

(vi) 0.2,0.22,0.222,0.2222...

It is not an AP because difference between consecutive terms is not equal.
—0.22-0.2#0.222-0.22

(vii) 0,-4,-8,-12...

It is an AP because difference between consecutive terms is equal.

= -4-0=-8-(-4)=-12-(-8)=-4

Common difference (d) = -4

Fifth term = -12 — 4=-16 Sixth term = -16 — 4=-20

Seventh term = -20 - 4=-24

Therefore, next three terms are -16, -20 and -24

(viii) —l__l__i__l___
2727272

It is an AP because difference between consecutive terms is equal.

1 :.-"_ 1 ".i B 1 :.-"_ 1 ".i

=0

T T T Y

[ - - i -
L = L -

Common difference (d) =0

Fifth term = —l+[]:—l Sixth term = —l+[:]:—
2 2 2

b | =

Seventh term = — é +=-=

b | =

Therefore, next three terms are — — — — g4 —
B ¥

bt | =
b | =

(ix) 1,3,9,27...

It is not an AP because difference between consecutive terms is not equal.
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—3-1+9-3

(x) a,2a,3a,4a...

It is an AP because difference between consecutive terms is equal.
— 2a-a=3a-2a=4a-3a=a

Common difference (d) = a

Fifth term = 4a+a=5a Sixth term = 5a+a=6a

Seventh term = 6a+a=7a

Therefore, next three terms are 5a,6a and 7a

(xi) a,az,aB,a4...

It is not an AP because difference between consecutive terms is not equal.

— a® - axa’-a?

i) .2 .8 832 = .2.2.23.24.2

It is an AP because difference between consecutive terms is equal.

= 222-42=23.2-242=42

Common difference (d) = /2

Fifth term = 4ﬁﬁ+£=5ﬁﬁ Sixth term = 5,."."5 +£=6£
Seventh term = 5~"E+ﬂﬁ=?ﬁ

Therefore, next three terms are iﬁ jﬁ 7 ﬁ

(xiii) -/3_./6../9 .12

It is not an AP because difference between consecutive terms is not equal.
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= J6 -3 29 -6

(xiv) 12,3%,5%,72...

It is not an AP because difference between consecutive terms is not equal.
— 32-12252-32

(xv) 12,52,7%,73... = 1,25,49,73...

It is an AP because difference between consecutive terms is equal.

= 52-12=72-52=73-72=24

Common difference (d) = 24

Fifth term = 73+24=97 Sixth term = 97+24=121

Seventh term = 121 + 24 = 145

Therefore, next three terms are 97,121 and 145
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