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Question 1. Find the common difference of the AP \(\frac{1}{p}, \frac{1-p}{p}, \frac{1-2 p}{p}, \dots\). (2013D) Solution: The common difference, Question 2. Find the common difference of the A.P. \(\frac{1}{2 b}, \frac{1-6 b}{2 b}, \frac{1-12 b} {2 b}, \ldots\). (2013D) Solution: The common difference, d = a2 - al = \(\frac{1-6 b} {2 b}-\frac{1}{2
b}\) = \(\frac{1-6 b-1}{2 b}=\frac{-6 b} {2 b}\) = -3 Question 3. Find the common difference of the A.P. \(\frac{1}{3 g}, \frac{1-6 q}{3 g}, \frac{1-12 q}{3 g}, \dots\). (2013D) Solution: Common difference, d = a2 — al = \(\frac{1-6 g}{3 q}-\frac{1}{3 q}\) = \(\frac{1-6 g-1}{3 g}=\frac{-6 q} {3 g}\) = -2 Question 4. Calculate the common difference
of the A.P. \(\frac{1}{b}, \frac{3-b}{3 b}, \frac{3-2 b} {3 b}, \dots\). (2013D) Solution: Common difference, d = a2 - al= \(\frac{3-b} {3 b}-\frac{1}{b}\) = \(\frac{3-b-3} {3 b}=\frac{-b}{3 b}=\frac{-1}{3}\) Question 5. Calculate the common difference of the A.P. \(\frac{1} {3}, \frac{1-3 b} {3}, \frac{1-6 b} {3}, \dots\) (20130D) Solution: Common
difference, d = a2 - al = \(\frac{1-3 b}{3}-\frac{1}{3}\) = \(\Mfrac{1-3 b-1}{3}=\frac{-3 b}{3}\) = -b Question 6. What is the common difference of an A.P. in which a21 - a7 = 84? (20170D ) Solution: a21 —a7 = 84 ...[Given .. (a + 20d)-(a+ 6d) =84 ..[an=a + (n-1)d 20d -6d = 84 14d = 84 = d \(\frac{84}{14}\) = 6 Question 7. Find the 9th
term from the end (towards the first term) of the A.P. 5,9,13, ..., 185. (2016D) Solution: Here First term, a = 5 Common difference, d = 9 - 5 = 4 Last term, 1 = 185 nth term from the end =1- (n - 1)d 9th term from the end = 185-(9-1)4 = 185-8 x 4 = 185 - 32 = 153 Arithmetic Progressions Class 10 Important Questions Short Answer-I (2
Marks) Question 8. The angles of a triangle are in A.P., the least being half the greatest. Find the angles. (2011D) Solution: Let the anglesbea-d,a,a+d;a>0,d >0 " Sum of angles = 180° .. a-d+a+a+d=180°=3a=180° .. a=60°...(i) By the given condition a - d = \(\frac{a+d}{2}\) =2 =2a-2d=a+d=2a-a=d+2d=a=3d=
d = \(\frac{a}{3}=\frac{60" {\circ}}{3}\) = 20° ... [From (i) .. Angles are: 60° - 20°, 60°, 60° + 20° i.e., 40°, 60°, 80° Question 9. Find whether -150 is a term of the A.P. 17, 12, 7, 2, ... ? (2011D) Solution: Given: 1st term, a = 17 Common difference, d = 12 -17 = -5 nth term, an =-150 (Let) .. a+ (n-1)d=-15017 + (n-1)(-5) =-150 (n - 1) (-5)
=-150-17=-167 (n — 1) = \(\frac{-167}{-5}\) n = \(\frac{167}{5}\) + 1 = \(\frac{167+5}{5}=\frac{172}{5}\) n = \(\Mfrac{172}{5}\) ...[Being not a natural number .. -150 is not a term of given A.P. Question 10. Which term of the progression 4, 9, 14, 19, ... is 109? (2011D) Solution: Here, d =9 -4 = 14 -9 = 19 - 14 = 5 .". Difference between
consecutive terms is constant. Hence it is an A.P. Given: Firstterm,a=4,d =5,an =109 (Let) . an=a + (n-1)d ... [General term of AP. .. 109=44+ (n-1)5=109-4=(n-1)5=105=5n—-1)=n-1 =\(\frac{105}{5}\) =21 =n =21+ 1 =22 .. 109 is the 22nd term Question 11. Which term of the progression 20, 192, 183, 17 ... is the
first negative term? (20170D) Solution: Given: A.P.: 20, \(\frac{77} {4}, \frac{37} {4}, \frac{71}{4}\) Here a = 20, d = \(\frac{77-80} {4}=-\frac{3}{4}\) For first negative term,an < 0=a+ (n — 1)d < 0= 20 + (n — 1)(-(\(Mrac{3}{4}\) < 0 = \(\Mrac{3}{4}\)(n — 1) <-20=3(1-1)>80=3n-3 >80 =3n > 83 n > \(\frac{83}{4}\) > n > 27.5 .. Its
negative term is 28th term. Question 12. The 4th term of an A.P. is zero. Prove that the 25th term of the A.P. is three times its 11thterm. (20160D) Solution: Let 1st term = a, Common difference =da4 =0a + 3d =0=a =-3d ... (i) To prove: a25 =3 x all a + 24d = 3(a + 10d) ...[From (i) = -3d + 24d = 3(-3d + 10d) = 21d = 21d From above, a25 =
3(all) (Hence proved) Question 13. The 7th term of an A.P. is 20 and its 13th term is 32. Find the A.P. (20120D) Solution: Let a be the 1th term and d be the common difference. Question 14. Find 10th term from end of the A.P. 4,9, 14, ..., 254. (20110D) Solution: Common difference d = 9 -4 = 14 - 9 = 5 Given: Last term, 1 = 254, n = 10 nth term
from theend =1-(n-1)d .. 10th term from the end = 254 - (10 - 1) x 5 = 254 - 45 = 209 Question 15. Find how many two-digit numbers are divisible by 6? (20110D) Solution: 12, 18, 24, ...,96 Here,a =12, d=18-12=6,an=96a+ (n-1)d=an .. 12+ (n-1)6 =96=>n-1)6 =96-12=84>n-1 = \(\frac{84}{6}\) =14=n=14 +1 =15
.. There are 15 two-digit numbers divisible by 6. Question 16. How many natural numbers are there between 200 and 500, which are divisible by 7? (20110D) Solution: 203, 210, 217, ..., 497 Herea = 203,d =210-203=7,an =497 ..a+ (n-1)d=an 203 + (n-1)7=497 (n-1) 7=497-203 =294 n-1 = \(\Mfrac{294}{7}\) =42 .. n=42 + 1 =
43 .. There are 43 natural nos. between 200 and 500 which are divisible by 7. Question 17. How many two-digit numbers are divisible by 3? (20120D) Solution: Two-digit numbers divisible by 3 are: 12, 15, 18, ..., 99 Here,a=12,d=15-12=3,an=99 .. a+ (n-1)d=an 124+ (n-1)(3)=99(n-1)(3) =99-12 =87 n-1 =\(\frac{87}{3}\) = 29
S.n=29+4+ 1 =30 .. There are 30 such numbers. Question 18. How many three-digit natural numbers are divisible by 7? (2013D) Solution: “3 digits nos.” are 100, 101, 102, ..., 999 3 digits nos. “divisible by 7” are: 105, 112, 119, 126, ..., 994a =105, d=7,an =994, n=?Asa+ (n-1)d=994 =an .. 105+ (n-1)7=994 (n — 1)7 =994 - 105 (n -
1) = \(Mfrac{889}{7}\) = 127 .. n = 127 + 1 = 128 Question 19. Find the number of all three-digit natural numbers which are divisible by 9. (20130D) Solution: To find: Number of terms of A.P., i.e., n. A.P. =108 + 117 + 126 + ... + 999 1st term, a = 108 Common difference, d = 117-108 =9an=999a+ (n-1)d=an .. 108 + (n-1)9 =999 = (n
—1)9=999-108 =891 = (n — 1) =\(\frac{891}{9}\) =99 .. n =99 + 1 = 100 Question 20. Find the number of natural numbers between 101 and 999 which are divisible by both 2 and 5. (20140D) Solution: Numbers divisible by both 2 and 5 are 110, 120, 130, ..., 990. Herea = 110,d = 120-110 =10, an =990 Asa + (n-1)d = an = 990 110 +
(n-1)(10) =990 (n-1)(10) =990-110 =880 (n — 1) = \(\frac{294}{7}\) =88 .. n = 88 + 1 = 89 Question 21. Find the middle term of the A.P. 6, 13, 20, ..., 216. (2015D) Solution: The given A.P. is 6, 13, 20, ..., 216 Let n be the number of terms, d =7, a=6,an=216an=a+ (n-1)d .. 216 =6+ (n-1).7 216 -6 = (n- 1)7 \(\Mfrac{210}{7}\) = n -
1 =30+ 1=n=n= 31 Middle term = \(\left(\frac{n+1}{2}\right)” {t h}\) term = \(\left(\frac{31+1}{2}\right)=\left(\frac{32} {2}\right)\) = 16th term of the A.P. .. al6 =a + 15d =6 + 15 X 7 = 111 Question 22. Find the middle term of the A.P. 213, 205, 197, ... 37. (2015D) Solution: A.P. : 213, 205, 197, ............. 37. Let a and d be the first term
and common difference of A.P. respectively, Here a = 213, d = -8, an = 37, where n is the number of terms. an =a + (n-1)d .. 37 =213 + (n-1) (-8) \(\Mrac{-176}{-8}\) =n-1 =n = 23 .. Middle term = \(\left(\frac{n+1}{2}\right) " {\text { th } }=\left(\frac{23+1}{2}\right)\) = 12th term .. al2 =a + 11(d) = 213 + 11(-8) = 125 Question 23. How
many terms of the A.P. 27, 24, 21, ... should be taken so that their sum is zero? (2016D) Solution: Here, 1st term, a = 27 Common difference, d = 24 - 27 = -3 Given: Sn = 0 = \(\frac{n}{2}\)[2a + (n — 1)d] = 0 = \(\Mfrac{n}{2}V)[2(27) + (n — 1)(-3)]=0=n(54-3n+3)=0=n(57-3n)=0=n=00r(57-3n) =0=-3n =-57 = n = 19 Since n, i.e.,
number of terms cannot be zero. .. Number of terms = 19 Question 24. How many terms of the A.P. 65, 60, 55, ... be taken so that their sum is zero? (2016D) Solution: 1st term, a = 65 Common difference, d = 60 - 65 = -5 Sn = 0 ...[Given = \(\frac{n}{2}\)[2a + (n — 1)d] = 0 = \(\frac{n}{2}\)[2(65) + (n — 1)(-5)] = 0=n(130-5n + 5) = 0=n(135 -
5n) =0=n=00r135-5n =0 -5n =-135 = n = 27 Since n, i.e., number of terms can not be zero. .. Number of terms = 27 Question 25. Find the sum of the first 25 terms of an A.P. whose nth term is given by tn = 2 — 3n. (2012D) Solution: Given: tn = 2 - 3n Whenn =1, t1 =2 - 3(1) = -1 ..(i) When n = 25, t25 = 2 - 3(25) = -73 ...(ii) As Sn =\
(Mrac{n}{2}V[tl + tn], n = 25 .. S25 = \(\Mfrac{25}{2}V)[-1 + (-73)] .. [From (1) and (ii) = \(\frac{25 \times(-74)}{2}\) = 25 x (-37) = -925 Question 26. The first and the last terms of an AP are 5 and 45 respectively. If the sum of all its terms is 400, find its common difference. (2014D) Solution: Here, an = 45, Sn = 400, a = 5, n = ?, d = ? Question 27.
The first and the last terms of an AP are 8 and 65 respectively. If the sum of all its terms is 730, find its common difference. (2014D) Solution: Here a, = a = 8; an = 65 Given: Sn = 730 = \(\frac{n}{2}\)(8 + 65) = 730 ..... [Sn = \(\frac{n}{2}V)(al + an) \(\frac{n}{2}\)(73) = 730 n = 730 x \(\frac{2}{73}\) = 20 Now,an=a + (n — 1)d = 65 8 +(20 -
1) d=65=19d =65-8 =57 .. d = 3 Question 28. In an AP, if S5 + S7 = 167 and S10 = 235, then find the AP, where s, denotes the sum of its first n terms. (20150D) Solution: Given: S5 + S7 = 167 = \(\frac{5}{2}\)[2a + (56 - 1)d] + \(\frac{7}{2}\) [2a + (7 - 1)d] = 167 ... [S
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