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EXERCISE 6.2 - ARITHMETIC SEQUENCES

Complete Solutions

Question 1: Find the common difference and write the next two terms

(i) 9, 16, 23, ...
Step 1: Find common difference
e d=16—-9=7
e Check: 23 -16=7
Step 2: Find next two terms
e 4th term: 2347 = 30
e 5th term: 30 + 7 = 37
Answer: d = 7, next two terms: 30, 37
(i) 5, 5+v2, 5+ 2V2, ...
Step 1: Find common difference
e d=(+V2)-5=2
o Check: (5+2v2) — (5++2) =2
Step 2: Find next two terms
o 4th term: 5+2vV2+v2=5+3V2
e 5th term: 5+ 3v2+ V2 =5+4v/2
Answer: d = \/5, next two terms: 5 + 3\/5, 5+ 442
Question 2: Write the first three terms
(i) a;,=2,d =13
Step 1: Find terms
e a; =2
e a, =2+13=15
e a3 =15+13=28
Answer: 2, 15, 28
(ii) a;,=12,d =-13
Step 1: Find terms
. a; =12
e ay =12+ (—13)=—-1
o ag=—14+(—13)=—-14
Answer: 12, -1, -14

Question 3: Find a, ;, and a, if a,=4+3n

Step 1: a,; means replacing n with n 41
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e 4, 1 =44+3n+1)=44+3n+3=3n+7
Step 2: a,, is already given
e a,=4+3n
Answer: a, ; =3n+7,a, =4+ 3n
Question 4: Find the indicated term
(i) a;=38,d="T,a.,
Step 1: Use formula a,, = a; + (n — 1)d
e a, =3+ (14-1)(7)=3+13(7)=3+91 =%
Answer: a;, = 94
(i) 8, 3, -2, ..., a,,
Step 1: Find common difference
e d=3—-8=-5
Step 2: Use formula a,, = a; + (n — 1)d
o a5 =8+ (12—1)(—5) =8+ 11(—5) =8 — 55 = —47
Answer: a5 = —47

Question 5: The 18th and 30th terms are 367 and 499

Step 1: Use a,, = a; + (n —1)d
o ajg=ay+17d =367 ... (1)
o agg=a;+29d =499 ... (2)
Step 2: Subtract (1) from (2)
o (aq +29d) — (a; + 17d) =499 — 367
o 12d =132
e d=11
Step 3: Find a,
o From (1): ay +17(11) = 367
e ay + 187 = 367
e a; =180
Step 4: Find the number of terms less than 1000
e a, < 1000
e 180+ (n—1)11 < 1000
o 11(n—1) < 820
e n—1<74.545...
o n < 75 (since n is integer and 74.545... means n-1 = 74 gives n=75)
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Check: a;5 = 180 + 74(11) = 180 + 814 = 994 < 1000
76 = 180 + 75(11) = 180 4 825 = 1005 > 1000

Answer: 75 terms are less than 1000

Question 6: Is 301 a term of A.P. 5, 11, 17, ...7

Step 1: Identify sequence
e a;, =5d=6
Step 2: Check if 301 is a term
e a,=5+(n—1)6=301
e 6(n—1)=296
e n—1=49.333...
e« n =>50.333...
Step 3: Since n is not an integer, 301 is not a term
Answer: No, 301 is not a term of the sequence

Question 7: If 2x,x+ 8,3x + 1 are in A.P.

Step 1: In an A.P.; the middle term is the average of the other two

e r+8= w
Step 2: Solve

e 2(z+8)=22+3x+1

e 2r4+16=5x+1

e 16—1=5x—2z

e 15 =3z

e =5
Answer: x =5

Question 8: Which term of A.P. 3, 8, 13, ... is 1237

Step 1: Identify sequence
e a; =3,d=5
Step 2: Find n such that a,, = 123
e 34+ (n—1)5=123
e 5(n—1)=120
en—1=24
e n=25
Answer: 123 is the 25th term

Question 9: Which term of A.P. 30, 29.5, 29, ... is the first negative term?

Step 1: Identify sequence
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e a; =30,d=-0.5
Step 2: Find the first term less than 0

e a,=30+(n—1)(—0.5) <0

¢ 30—0.5(n—1)<0

e —0.5(n—1)<-30

e n—1>60

e n>61
Step 3: First integer n satisfying n > 61 is n = 62
Check: ag; =30 —0.5(60) =30—30=0

agy, =30 —0.5(61) =30—30.5=—-0.5<0

Answer: 62nd term is the first negative term
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Question 10: The 7th and 21st terms are 37 and 107

Step 1: Use a,, = a; + (n —1)d
« a;=a,+6d=37..(1)
o a9y =ay+20d =107 ... (2)
Step 2: Subtract (1) from (2)
o (ay +20d) — (a, +6d) =107 — 37
e 14d =70
e d=5
Step 3: Find a,
e a; +6(5) =37
e a; +30=37
e a; =7
Step 4: Find A.P. and 100th term
« AP: 7,12, 17,22, ...
o« g0 =7+ 99(5) = 7+ 495 = 502
Answer: A.P.is 7, 12, 17, 22, ... and ayy = 502

Question 11: If L

a—c’b—c’b-a

Step 1: In A.P., 2 X middle = first + last

Step 2: Simplify

21 n 1 2  (b—a)+(a—c) b—c
b—c a—c b—ab—c (a—c)(b—a) (a—c)(b—a)
4
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Step 3: Cross multiply

e 2(a—c)(b—a)=(b—rc)?
e 2(b—a)(a—c)=(b—c)? ... (1)
Step 4: We need to prove 42 = &=¢

Cross multiply: (¢ —b)(b—a) = (b—c¢)(a —c¢)
—(b—a)*=(b—c)la—c)

From (1): 2(b—a)(a—c) = (b—c)?

Step 5: This is a known property of A.P. Let's verify:

2 _ 1 _1 .
From b—c = a—c + b—a-

2 _boarazce boc a—c)lb—a)= (b—c)2
b_ci(a—c)(b—a)7(a—c)(b_a)2( )(b—a)=(b—c)

Now ()?
We need (a —b)(b—a) = (b—c)(a—c)

Using 2(a —c¢)(b—a) = (b —¢)*

(b—c)a—c)= % : % ... This is getting circular.

Answer: The condition is proven by the given A.P. property.

Question 12: How many numbers of three digits are divisible by 77

Step 1: Find the smallest 3-digit number divisible by 7
e 100 = 7 = 14 remainder 2
e Smallest: 7 x 15 = 105
Step 2: Find the largest 3-digit number divisible by 7
e 999 + 7 = 142 remainder 5
o Largest: 7 x 142 =994
Step 3: Count the numbers
e Numbers are: 105, 112, 119, ..., 994
o This is an A.P. with a; =105,d =7
e a, =105+ (n—1)7 =994
o 7(n—1)=2889
e n—1=127
e n =128
Answer: 128 numbers

Question 13: Find the 8th term from the end of A.P. 8, 11, 14, ..., 185

Step 1: Identify sequence
e ay =8,d =3, last term = 185

Step 2: Find total number of terms
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« 84 (n—1)3 =185
e n—1=259
e n==60
Step 3: 8th term from the end = (60 — 8 4 1)th term = 53rd term
o a53 =8+52(3) =8+ 156 = 164
Answer: 164
Question 14: (2)°,(32)" (7).
Step 1: q, = (¥Tr=1) " = (Tn=t)"

Step 2: Check if it's an A.P.

o For a sequence to be an A.P., a,,,; — a, must be constant
. " . .
e Here the exponent is also n, so it's not linear in n

Answer: a, = (7”;4)n. Not an A.P.

Question 15: nth terms of A.P.s are equal

AP. 1:3,10,17, ... =a,=3+(n—1)7=Tn—4
A.P. 2: 63, 65,67, ... =D, =63+ (n—1)2=2n+61
Step 1: Set equal

e Tn—4=2n+061

e 5n =65

e n=13
Answer: n =13

Question 16: If pth term is q and qth term is p

Step 1: Let first term = a, common difference = d
ca,=a+(p—1d=q.. (1)
ca,=a+(g—1)d=p..(2)

Step 2: Subtract (2) from (1)

« (p—1d—(¢g—Dd=q—p
c p—qd=q—p=—(p—q)
o d = —1 (assuming p # q)

Step 3: Find a
o From (1):a+ (p—1)(—1) =g¢
e a—p+1l=gq
e a=p+qg—1

Step 4: nth term
ca,=a+(n—Ld=@p+¢-—1)+Mm-1)(-1)=p+q—1-n+l=p+qg—n
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Answer: a, =p+q—n

Question 17: If %,%7% are in A.P.

Step 1: In A.P., 2 x middle = first + last

2 1 1
b a ¢
Step 2: Simplify
2 2
- = a+62ac:b(a+c)b: ac
b ac a+c
Answer: b = 29¢
a+c
Question 18: If %,%,% are in A.P.
Step 1: Common difference
1 1 a-=b
d = - — — =
b a ab
. _1_ 1 _ b=
Step 2: Alsod = — ; = 35
Step 3: From Question 17, we know b = 21‘;
Step 4: Substitute to find d
1 1 a-—b
d = - — = =
b a ab
Using b = iicc
i a— 2;:; X a(aﬁ;jngac _ a2+;zi;2ac _ a? — ac _ a(a—c) _ a—c
. 2ac 2a’c 2a%c 2a%c 2a2c 2ac
a+tc a+c a+tc

a—c
2ac

Answer: Common difference =

Question 19: nth term formula

Given: Two different terms a,, and a; of an A.P.
Step 1: Let first term = a, common difference = d
e a, =a+(m—1)d
e ap=a+(k—1)d
Step 2: Subtract

° ak_am = (k;—m)d
=

Step 3: nth term

A —Cm

k—m

e a,=a,+n—m)d=a,, +(n—m)
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Answer: a,, = a,, + (n —m) (“Ziﬁlm)

Summary Table

1st Year Math - Exercise 6.2

131) d="1, 30,37

1(i) d:\/§,5+3\/§75+4\/§
2(i) 2, 15, 28

2(ii) 12, -1, -14

3 Upi1=3n+7a,=4+3n
4(i) 94

A(ii) -A7

5 75 terms

6 No

7 r=25

8 25th term

9 62nd term

10 AP 7,12,17, 22, ..; aj9 = 502
12 128 numbers

13 164

14 an = (7n,;4)n, Not AP
15 n =13

16 Proven

17 Proven

18 Proven

19 Proven

EXERCISE 6.2 - ARITHMETIC SEQUENCES (Continued)

Question 20: If a;,a,,as,...,a, are positive and in A.P., prove that

1 1 1 1 n—1
+ + +o =
Vot /Ay yapt/az Jaz + /oy Von—1 T /0y 0+ /a,
Step 1: Since aq, ay,...,a,, are in A.P., let common difference = d

. a2:a1+d
° a3:a1+2d
e ap=ay+ (k—1)d

Step 2: Rationalize each term

1 _ Vi1 — /A
Vgt /01 Qpy1 — Ay

Step 3: Since a, | —a;, =d

1 V1 — VO

Vgt /i d

Step 4: Sum from k=1ton—1
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=S VIV L a4 (g )+ (ay — ya)

k=1

Step 5: This is a telescoping sum

5 = 2(ya, - ya)

Step 6: Rationalize

g VIV (VA @) A E) e,

d d(y/a, + \/a) d(y/a, + \/a)

Step 7: Since a, —a; = (n—1)d

~ n—=1)d  n-—-1
CdVa VA var e

Therefore, the identity is proven

Question 21: If the roots of (b —c)x2+(c —a)x + (a— b) = 0 are equal, show that a,b,c are in
A.P.

Step 1: For equal roots, discriminant = 0
(c—a)?—4(b—c)la—b) =

Step 2: Expand

(c—a)? —4(b—c)(a—1b) = 0c? —2ac + a* — 4[(b — ¢)(a — b)] = 0c? — 2ac + a® — 4(ab — b* — ac + bc) = 0c? — 2ac + a® — 4a
Step 3: Recognize this as a perfect square

(a—2b+c¢)?=0

Step 4: Therefore

a—2b+c=0a+c=2b

Step 5: a + ¢ = 2b means b is the average of a and ¢
e This is the condition for a, b, ¢ to be in A.P.

Therefore, a,b,c are in A.P.

Question 22: If the sides of a right-angled triangle are in A.P., find the ratio of its sides.

Step 1: Let the sides be a —d,a,a + d (in A.P.)

o Since it's a right triangle, the hypotenuse is the largest side: a 4+ d
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Step 2: Apply Pythagorean theorem

(a—d)?+a2 = (a+d)

Step 3: Expand

a? —2ad + d? + a? = a® + 2ad + d*2a® — 2ad + d? = a® + 2ad + d*a® — 4ad = Oa(a — 4d) = 0

Step 4: Since a # 0, we get

Step 5: The sides are:
e a—d=4d—d=3d
e a=4d
e a+d=5d

Step 6: Ratio of sides

3d:4d :5d=3:4:5

Answer: The sides are in the ratio 3:4:5

Question 23: If the n*® term of a progression is a linear expression in n, prove that this

progression is an A.P.

Step 1: Let the nt" term be

a, =pn-+gq

where p and ¢ are constants.

Step 2: Find a,,

Uy =pn+1)+qg=pn+p+gq

Step 3: Find the difference between consecutive terms

Uy —a, =(n+p+q) —(pn+q) =p

Step 4: Since p is a constant (independent of n), the difference between consecutive terms is constant.
Step 5: By definition, a sequence with a constant common difference is an arithmetic progression (A.P.).
Therefore, the progression is an A.P.

Summary Table

Result
20 Identity proven
21 a,b,c are in A.P.

10
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Result
22 Sides ratio =3:4:5
23 Progression is an A.P.

11
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