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Question 4: 

Find the sum of all numbers between 200 and 400 which are divisible by 7. 

Answer 
The numbers lying between 200 und 400, which are divisible by 7, are 203, 210,217.. 399 

: First term, a = 203, last term, i 399 and common difterence, d7 

Let the number ol terms o the .F. be n. 

*a at (-1Ja 399 = 203 + (n -1)7 7 (n -1) = 196 

n-1 28 

Using, S4z+) 
29 

S20 (203+ 399) =x 602 = 29 x 301 = 8729 

Hence, the required sum is 8729. 

Question5: 
Find the sum of integers from 1 to 100 that are divisible by 2 or 5. 

Answer 5: 

The integers from 1 to 100, which are divisible by 2, are 2, 4, 6... 100. 
This forms an A.P. with both the first term and common difference equal to 2. 

= 50 *Gnat(n-1)d L00 t(n-1)2 

Using. S,2a *) 

Sso (2+ 100) = 25 x 102 = 2550 

The integers from 1 to 100, which are divisible by 5, are 5, 10. 100. 

This forms an A.P. with both the first term and common diference equal to 5. 

100 5+(n-1]5 n= 100 n=20 

Saa5+ 100) 10 x 105= 1050 

The integers, which are divisible by both 2 and 5, are 10, 20.100. 

This also torms an A.P. with botn the hrst term and common difterence cqual to 10. 

:100 = 10+ n-1)(10) 100 10O =10 

= S1o=(10 + 100) = 5 x 110 = 550 
2 

Therefore, the required sum = 2550+ 1050 - 550 = 3050 

Hence, the sum of the integers from 1 to 100, which are divisible by 2 or 5, is 3050. 

Question 6: 
Find the sum of all two digit numbers which when divided by 4, yields 1 as remainder. 

LAnswer 6: 

The two-digit numbers, which when divided by 4, yicld 1 as romainder, are 13, 17 ... 97. 

This series forms an A.P. with first term 13 and common difference 4. 

Let n be the number ot terms ol the A.P, 

an 97 = a + (n -1)d 97 = 13 +(n-1)4 

n-1 21 
4 (-1) = B4 

n22 

Using.S5a +1) S2a13 + 97) = 11 x 110 1210 

Hence, the required sum is 1210. 



Question 7: 

Tff is a function satisfyingf (x +y) = f(x)fV)for all x, y ¬ Nsuch that f(1) = 3 andf(x) = 120. 

Find the value ot n. 

Answer 7: 

t is given that, 

f ) * } o) for all x, y E N 

3 
. (1) 

Taking xy = lin [1), we have 

f+1)= f(2) = f(1)f (1) = 3 x 3 = 9=32 
Similarly. 
f3)= f(1 +2) = f()f (2) = 3 x 9 27 3 

4)(+3)f(1f (3) = 3 x 27= B1 = 3* 

*J),J6), that is 3, 9, 27, . formsa GP. with both the first term and common ratio equal to 3,. 

Now.f)-120 f0)+f2)+f3)++ fo) = 120 

3+3 +3++3" 120 S 2.120 3(3 -120 
3(3"-1) = 240 3-1= 80 

3 3 

Hence, the value of n is 4 

Question 8: 
The sum of some terms of G.P. is 315 whose first term and the common ratio are 5 and 2, respectively. Find the 

last term and the number of terms. 

CAnswer 8: 
Tt is given that the first term a is 5 and common ratio ris 2. 

Let the sum of n terns be 315. 

Sa 315 5(2-1) = 315 "-1 63 

64 

2 

The 

last 

term 

of 

the 

G.P 

= 

6th 

term 

= 

ar 

(5)(2)" 

= 

(5)(32) 

= 

160 

Hence, the last term of the G.P. is 160. 

Question 9: 
The first term of a G.P. is 1. The sum of the third term and fifth term is 90. Find the common ratio of GP. 
LAnswer 9: 

Let a and rbe the first term and the common ratio of thhe G.P. respectively. 
a 

4ar =r and ag= ar'= r 

rtr90 r*+r-90 =0 *= -1tv+360-1t19 
2 2 

-10 or 9 

r=t3 Considering only real roots 
Hence, the common ratio of the G.P. is t3. 



Question 10: 
he sum of three numbers in G.P. s 56. If we subtract 1, 7, 21 from these numbers in that order, we obtain an 

A n. Fina the numbers 

10 
Let the three numbers in G.P. be a, ar and ar. 

romne gen conditio,a +ar +ar= 56 

at*)= 56 
a- 1,ar -7,ar6 - 21 forms an A. P, 

.(1) 

(ar-7) -(a-1)= (arf - 21)-(ar - 7) 

a Ear * a 8 

a(r" *I-zr) B 

Dividing equation (1) by (2), e have 

atr+)_56 
a(r+1-2r) 8 
6r - 15r +6=0 

ar-a-6 = ar" - ar 14 

ar ar- ar *a= 
(2) 

- r+ 

r4 1-2r 
2r2-5r +2 = 0 

1+r+ri = 7(r2+1-2r) 
2ri- 4r-r+2=0 

r=2or 2 * 2r(r - 2) -r-2) =0 (2r -10r -2) =0 

When r=2, from the equation (1), we have a = 8. 
nererore When r= z, the three numbers in G.P. are B, 16 and 32. 

When T5.from the equation (1), we have a = 32. 

Theretore, when r: the three numbers in i. P.are 32, 16 and B. 

Hence, in either case, the three required numbers are 8, 16 and 32. 

Question 11: 
A G.P.consists of an even number of terms. Ifthe sum of all the terms is 5 times the sum of terms occupying odd 

places, then find its common ratio. 

Answer 11: 

Let the G.P. be T. T2 1s. T.. Tz and the number of terms= 2n 
Let the G. P. be a, ar, ar,ar 

According to the given condition, 

Ti+T2+Tt.*T2=5|i+T3*.. *T2a-

TI+TTa*+Ta-5 [T +Tt. +Tn 1=0 

Ta+T+Taa 4[T+ Tst +T-l 

arl(r*"-1.4xalr)*-1 
r1 r2-11 

ur 

Hence, the common ratio of the G.P. is 4. 

Question 12: 
The sum of the lirst four terms of an A.P. is S6. The sum of the last lour terms is 112. If its irst term is 11, then 

find the number of terms. 

LAnswer12: 
Let the A.P. be o, a + d, a+ 2d, a +3d.. a + (n-2)d, a+ (n - 1)d. 

Sum of first four terms a (a+d) +(a+ 2d)+ (a+ 3d) = 4a + 6d 
According to the question, 4a + 6d = 56 

4(11)+ 6d 56 Since a= 11 (given)] 



6d 12 
Sum of last four terms = [a+ (n-4) d + la+ (n -3) d]+ la+ (n-2) d]+ [a+ n-1) = 40+(4n-10) d 

According to the question 4a + [4n -10) d= 112 

4|11)+ (4-10J2=TLZ 
4n- 10J2 

= 68 

4n= 44 

Hence, the number of terms of the A.P. is 11. 

d=2

4-10= 34 

Question 13: 
If 4tDx t C+dx, 
a-bxb-C-d(** 0), then show that a, b, c and d are in G.P. 

LAnswer 13: 
* 

Given tha a-bx b-cx 
(a+ bx)b- cx) = (a - bx){b + cx) ab - ac+bfx - bex' = ab + acx - béx -bex

26 x = 2acx .(1) 

Now:C Now -cx -

6+cx)c -dr) = (b-cx)(¢ + dx) be - bdx+cér - cdxd = bc + bdx - c'r -

cdx 
2c*x = 2bdx 

(2) 

From (1) and (2), we have 7 4,b,c, and d are in G.P, 

Question 14: 
Lets be the sum, P the product andR the sum of reciprocals of n terms in a G.P. Prove that PR" =S". 

LAnswer 14: 
Let a be the first term and r be the common ratio. 

According to question, 

atr"- S 
1 

a.ar. ar".ar..ar""l = a"r*7*3*+{n-1) = a" 

and R+aartt+ *l 1_p* 
ar lr- ar- 

Now, LHS= pR" = |a" 

= la2mpnla-1) "=1 

"* =S" = RHS 

Question 15: 
The p",9 and r"" terms of an A. P.are a, h, c, respectively. Show that (q-r)a + - P)b + (p-a)= 0 



LAnswer 15: 

Let A be the first term and D be the common difference. 
According to question, 

Ap A+(p-1)D = a 

AgA+(q -1)D = b 
(1) 

(2)
A, A+(r-1)D = c 3) 

Now, LHS (-r)4+ (r-P)b* P-9) 

(q-r)4 +(p-1)D]+ r-P][A + a-1)D] + (P -9)4 + (7- 1)D] 

(9-)A + (q- r)(p- 1)D +(-p)A +-p)(4 -1)D + (p - q)A +(-9r-1)D 

Aq-T+r-P+p-4)+ D[(q-r\p-1)+0-p)q -1)+P-4)r-1)) 

A0)+Dp4 -9-Pr+T+#~r-Pq +p + pr -P-qr+q 
=0+ D(0) =0 = RHS

Question 16:
re in A. P., prove that a, b, c are in A.P. 

LAnswer 16: 
Given tl +are in A.P. 

tcta+ are in A.P. are in A. P. 
bc ca ab 

+1, +1,h*1arein AP [Adding 1 1n each term] 

catab+ bc ab + bc +ca bC + ca tab are in 

11are in A.P. be' ca'ab 
are in A. P. 

abe abc 

Dividing cach term by ab + be + cal 

bc ,are in A. P. 
be 

IMultiplying each term by abc) 
Ca ab 

a,b,c are in A. P. 

Question 17: 

fa. b, c dare in G.P, prove that (a" + b"). (6* +c"), (c" + d") are in G.P. 

LAnswer 17: 
Letr be the common ratio. heretore, 
" 

b+c(ar)" + (ar")- 
NOWG 4+ b a" * ur 

C"+d (ar)"* (ar" G'T 
Now, b+ (ar)" + (ar2)"a"r" l1+r"] 

.. (2) 

C+d "*C From the equation (1) and (2), we have +ca+bn 
(a" +b"). (6"+ c"), (e" +d") are in GP. 



Question 18: 

fa and b are the roots of xx+p=0 and c d are roots ofx-12x +9=0, where a, b, c, d form a G.P. 
g+p):(q-p) = 17:15. 

LAnswer 180 

Given that: a, b, c. d [orm a G.P. Let the common ratio be r. Therefore, 
and d = ar3 

Now, a and bare the roots of x-3x+p = 0 

Sum of roots a + b 3 atar = 3 a(1 + r) =3 

and product of roots = ah =p a.ar =p t7=p 
And c, d are roots of x*- 12x +q = 0 

Sum of roots = c+ d = 12 ar+ur=12 ar(1+r) =12 

and product of roots = cd = q ar.ar = 4 ars=q 
Dividing equation (3) by (1), we have 

ar (1+)12 
a(1+r) 

Case 1:rz 

Ifr = 2, from (1). a(1 +2) =3 a=1 

From ).p =*22, and from (4)91*x2=32 
Now, LHS=-322 3015* 

1) 
(2) 

B) 
.(4) 

q+P 32+23== RHSs 

Case Il:r 
Ifr = 2, from (1), a(1-2) = 3 a = -3 

From (2). p =(3)* x (-2)-18 and from (4), q = -3)x (-2)° = -288 

7+p-288 +(-18)_-306 117 Now, LHS -p288-(-18) -270 15 RHs 

Question 19: 

The ratio of the A.M. and G.M. of two positive numbers a and b, is m:n. Show that 
a:b = (mtvm2-r2):(m-ym2 - n2) 

Answer 19: 
LetA and Gare AM. and G.M. between two positive numbers a and b. 

AM A=-at 
" 

GM = G= Vab 

According to question,= 
2vah 

Applying Componendo and Dividendo rule both the sides 

a+b+2vahmtn 
atb-2vab m-n 

(va+ vb mtn 
Va-vb) m-n 

Va+Vh_ym+ n 
va-vb vm- 

Again 

applying 

Componendo 

and 

Dividendo 

rule 

both 

the 

sides 

va+yb+ 

ya-

yb 

Vm+1+ 

vm-

va 
+ 

vb- 

(va- 

vb) 

vm+n-vm 

- 
n 

26 

vm 

+n-vm-n 

vb 

vm+n-Vm 

- 
n 

2Vavm +n+ vm-n va _ym+T+V 

Squanng both sides, we have 

2+2Vm-n 

2m-2v/m- n* 
am+n)+U7-T)* zym nyn 

D (m+ n) + (m - n) - 2ym + nym - n 

hm-vm2- n2 
a:b= {m +ymé - 

n-):m-ym-n-) 



Question 20: 

Ifa, b, c are in A. P.; b,c, d are in G. P. and are in A. P. prove that a, c, e are in GP. , 

.Answer 20: 

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

b, c, d are in G.P. d = bd 2) 

rein A.P. iiE+) -8) 
Cde 

From (1), we have 

dtCZb a 2h-c 

From (3), we have 

211 121 2c-d 
d c'e ed c dc 2c-d 
Putting the value of a and e from (4) and (5) respectively, we have 

dc 

2bdc-dc_2(¢)¢- dce (2b -)2a 2-d 2-d 
From (2). c = bd] e 

(2c-d)a ae = c* a,C,e are in G.P. 
c -d 

Question 21: 
Find the sum of the following series up to n terms: 

(i).6+.66+. 666.. 5+55+555*. 
LAnswer 21: 
() The given sequence is 5+55 +555 

This sequence is not a G.P. However, it can be changed to G.P. by writing the terms as 

S, = 5+55 +555+.. ton terms 

9+99 + 999 + *to n terms] 

(10-1)+(100 - 1)+(1000-1) + -- to n terms 

10+10 + 10 + 10") - (1 +1+1tto n terms) 

(10+10+ 103+: + 10") - n] 

10-T�-" (10-1)-
(in) The given scqucnce is .6t. 66 +. 666t... 

This sequence is not a G.P. However, it can be changed to G.P. by writing the terms as 

S6+.66 +, 666+. ton terms 

6 
5.9+99 + 999 + *« to n terms 

1-0.1) + (1 -001) +(1 -0.001)+ ton terms] 



1+1+1+.-to n terms)- (0.1+ 0.01 + 0.001 + to n terms)] 

zn-((0.1)' +(0.1)+ (0.1)"++ (0.1)"3) 

2-0.11-(0.1 Zn- n-1-(0.1") 
1-0.1 3" 30.9 -271-(0.1) 

Question 22: 

Find the 20ah term of the series 2 x4+4x6*6x8+ .. + n terms. 

AnswerL4i . 
The given series is 2 x 4+4 *6+6 x8 *. n terms 

*Tn term= an =Zn x (2n + 2) = 4n° * 4n 

20 4(20) + 4(20)= 4(400) + B0= 1600 + B0 = 1680 
Hence, the 20m term of the series Is 1680. 

Question 23: 

Find the sum of the flirst n terms of the series: 3+ 7 +13 +21 +31 *, 

Answer23: 
The given series is 3+7+13+ 21+31+ 

S=3+7+ 13+21+31+..+ n-1+ 4 
S=3+7+ 13* 21 * Gn-2 n-1, 
On subtracting both the equations, we have 

S-S3(13+2l31. an-t)-13+7+13 +21 +31+-1)+a 
S-S 3 [(7-3)+ (13- 7) (21-13)+.. +(Gan-1)]-an 
0314+6+8*n-1) terms-4n 
a3+4*6*8..n-1) terms 

a3+2 2x4+ (n-1-1) x 2] = 3+-8+ 2n-4] =3+ 2n +4] = 3+(n- 1)0n +2) 

an3t+n*t2n-n-2=n**n+1 

S242n tn+ 1) = 

nT+ +an tD,nn*4n =n 

6 *1),(n 
2 
*1), 

6 

-n2 +3n t+1+3n +3+62+6+10n+3n+5) 
"T 6 

Question 24: 
S.32,33 are the sum of first n natural numbers, thelr squares and their cubes, respectively, show that 

95 S%(1t 81) 
Answer 24: 
According to question 

s =1+2+3+n= n= s2=13+2 +3++n = n~ = T Z 
6 2 

S% - 1+28 +33 ++n = 2,= + 



Now, 

9nin+1(2n + 1) R( + 1)(2n *=9s} = RHS 
2 I 6 = RHS 

Question 25: 
Find the sum of the following series up to n terms: 

11+3 1+3+5 
LAnswer 25: 

A2 n+ 2+1 =+2+3 +n3 2 
Then temd1+3+5++(2n1) 2x1t(n-1)*E1 nn 

nOn+ 132n+ .nD 4 6 +1n t)+ (n + 1) +1 6 

-2n+3 t+1+ 6n t 6-+6n(2n+9n + 13) 
4 6 24 

Question 26: 
1x 2 +2x 3* ++n x (n+ 1) -3n+5 

now e 12x2+22 x3++ n x (n+ 1) Sn *1 
LAnswer 26: 

Numerator = 1x2+2x3+ +nx (n+ 1) = 2nx (n+ 1)1 

n+2n?+n) = >n+2n+n 

T*2 n+1en + 2nnD, 2Kan+ 1), 

- n+1 3n + 3n t Bn +4+ n+ 1)3+11n+ 0nn+1+ 2)(3n +5) - (1) 

Denominator = 1 x2+2* x3+ +n x (n + 1) =2nx (n + 1)1



+ T- 1mn+1),2n + 1)) 
3 

2 - +n+2n Gn+ 2)3n + 1) ..(2) 6 

From (1) and (2). we have 

LHS *2"+2x3* ttnx (n+ 1) 
LHS x2+22 x3t -n x (n+ +1) 

(n(Tn + 1)(n+2)(6n t 3n + 3n+5 RHS 

T+1(n-+2)(3n + 1))3 +1 

Question 27: 
A farmer buys a used tractor for R12000. Hle pays R6000 cash and agrees to pay the balance in annual 

instalments of R500 plus 12% interest on the unpaid amount How much willthe tractor cost him? 

LAnswer27: 
t is given that the farmer pays t600 in cash. 

Therelore, unpaid amount =R12000 -T6000 t6000 

According to the given condition, the interest paid annualy is 

12% of 6000, 12% of 5500, 12% of 5000... 12% of 500 

Thus, total interest to be paid = 12% of 6000+ 12% of 5500 12% of 5000.. 12% of 500 

12% of (6000+ 5500+ 5000..+ 500) = 12% of (500+ 1000 +1500+...+ 6000) 

Now, the series 500, 1000, 1500..6000 is an A.P, with both the first term and common difference equal to 500. 

Let the number of terms of the A.P. be n. 

.6000 500 + (n-1) 500 1(n-1) = 12 n=1 12 

Therefore, the sum of AP=>|2x 500 + (12- 1) x 500 = 6|100 + 5500] = 39000 

So, total interest to be pald = 12% of (500+ 1000 1500+. + 6000) = 12% of 39000 = 4680 

llence, cost of tractor = (R12000 4680)= R16680 

Question 28: 

Shamshad li buys a scooter for 22000. He payst4000 cash and agrees to pay the halance in annual instalment 

of t1000 plus 10% interest on the unpald amount. How much will the scooter cost him? 

LAnswer28: 
Given that Shamshad Ali buys a scooter for 22000 and pays 4000 in cash. 

:Unpaid amount = R22000- 4000= R18000 

According to the given condition, the interest paid annually is 

10% of 18000, 10% of 17000, 10% of 16000 . 10% of 1000 

Thus, total interest to be paid = 10% of 18000+10% of 17000+10% of 16000.+10% of 1000 

10% of [lB000 + 17000+ 16000 +.+1000) =10% of [l000+ 2000 +3000 +. + 18000) 

Here, 1000, 2000, 3000. 18000 forms an A.P. with first term and common difference both equal to 1000. 

Let the number of terms be n. 



18000 1000+(n- 1)(1000) 
18 

Therfore, 1000 + 2000 ++ 18000 

182 2x 1000 + (18-1) x 1000] 

912000 +17000] = 171000 

Total interest pald = 10% of (18000+ 17000 + 16000+.+1000) = 10% of t171000 = RIi7100 

Hence, the cost of scooter = t22000 17100 = R39100 

Question 29: 
A person writes a letter to four of his friends. He asks each ane of them to copy the leter and mail to four 
lifferent persons with instruction that they move the chain similarty. Assuming that the chain is not broken and 

that it 50 paise to mail one letter. Find the amount spent on the postage when Bth set of letteris mailea. 

Answer 29: 

The numbers of letters mailed forms a GP:4,4,.. 4 
First term=4, Common ratio = 4 and the number of terms 8 

We know that the sum of n terms of a G.P. is gven by 

a(r"- 1) S 
r- 

Sg* 1) 4(65536)*0%02=4(21845) = 87380 

tis given that the cost to mail one letter is 50 paisa or 0.50. 

Cost of mailing 8738O letters = 87380 x t0.50 = 43690.00 

Thus, the amount spent when 8th set of letter is mailed is 43690.00. 

Question 30: 
A man deposited R10000 in a bank at the rate of 596 simple interest annually. Find the amount in 15th year since 

he deposited the amount and also calculate the total amount alter z0yels. 

LAnswer 30: 
Given that the man deposited t10000 in a bank at the rate of 5% simple interest annualy. 

Interest in first year = 00X R10000 = R500 

Amount in 15h year - 10o00 [R500zS00 500+. 14 times] 

= t 10000+ 14 x t 500 = R 10000+ 7000 =t17000 
Amount after 20 years= 10000+ R500+500+ 500+.20 times 
t10000+ 20 x t500 = t10000+R10000 = t 20000 

Question 31: 
A manufacturer reckons that the value of a machine, whlch costs him {15625, will depreciate each year by 20%. 

| the estimated value at the end of 5 years. 

CAnswer 31: 
Cost of machine = R15625 

Machine depreciates by 20% cvery year. 



Therefore, its value after every year is B09% of the original cost le, of the original cost. 

Value at the end of 5 ycars 

15625 x *j* 3* 3 
5x 1024 

S120 

Hence, the valuc of the machine at the end of S years is R5120. 

Question 32: 
150 workers were engaged to finish a job in a certain number of days. 4 workers dropped out on second day, 4 
more workers dropped out on third day and so on. It took8more days to inish the work. Find the number of 

days in which the work was completed. 
LAnswer 32: 

Letx be the number of days in which 150 workers finish the work. 

According to the given information, 

150x= 150 + 146 + 142 +. (r + 8) terms 
The series 150+ 146+142t (+8) terms is an A.P. with first term 146, common difference-4 and number 

O1 terms as (x + 8). 

+8 
150x = 2x 150 +(x +8-1) x (4)1 

300x = (r +8)(300-4x-28) 
300x = (x +8)(272-4x) 

300x= 272x-4x +2176-32x 

4x* +60x-2176=0 
r+ 15x-544 = 0 

x*+32x - 17x - 544 = 0 

X(X + 32)-17(x+ 32) = 0 

(*+ 32)(x- 17) = 0 

x = -32 or 17 

However, X cannot be negative. 

X1 17 

Therelore, originally, the number of days in which the work was completed is 17. 

Hence, requinred number of days = (17 + B) = 25 


