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Playing With Numbers

Numbers in General Form
In general, any two digit number pg made of digits p and ¢ can be written as,

Similarly,

pg=10xp+g=10p+g
gp=10xg+ p=1lg+ p

‘For a 3-digit number pgr made of digits p, g and » can be written as,

Example 1:

Solution:

Example 2:

Solution:

Example 3:

Selution:

pgr=1000 p + 100g + »

Ravi took a number pg. He reversed the digits of the number and added the original num-
ber and obtained 187. If p = g, then find the values of pand g.

pg=100p +g
After reversing the digits, gp= 100g + p
; pg+ap=(10p +q)+(10g + p)
=llp+llg=1l{p+g)
= 1l {p+g)=187
= prg=17 [17 can be obtained by adding 9 and 8 only].
wpEgynp=99=48 .
Sangam takes a number ‘ab’ and reversed its digits. Afterwards, he subtracted the new
number from the original number to obtain 27 as a result. Find o and &, if, ab = ba.
ab=10a+ b
After reversing the digits, ba=10b+a
: ab—ba={10a+b) - (105 + a)
ab—ba=%a—b) =72
= a-b=8 (1)
< a=9, b=25 only satisfies the above equation (i),
If we take a number ‘abe’ and interchange the first and last digits to obtains ‘cha’, then,
abc = cha =198
abe + cha =88 p
are obtained. Find p, a. b and e
abc=100a+10b+c
cha=100c+10b+a
abe —cha =99 (a—c) =198
= (a—e)=2 i)

www. olyrmpiads_ o 1



abc+cha=88p=101(a+c)+ 206 =800+80+ p

= 20b =80
800+ p
b=4, atc=
= a+te 101
B0
p. a, ¢ are natural numbers. Therefore, p:E,a+c=m=

a=5,¢=3b=4
na=5b=4¢=3,p=8

Letters For Digits
Here, some mathematical puzzles are solved using general techniques.
Example 4: Determine a, b, ¢, if,
' 4a

+ 08
ch3

Selution: da=40=a
98=50+8
sda+98=13844
a+ & gives 3 on addition, if, a=5
On addition 1, is left as a carry which is added with (4 + 9).
ch=44+04+1=14

FA c=1,b=4a=35
Example 5: Ta ,Finda.

A i)

aada

Solution: Ta=T0+a.
(70 + a) x 6= 420 + 6a

-+ g is a natural number, and, (420 + 6a) give (a a a) as a result.

La=4
Example 6: Find a, b, ¢, if,
al3
el
alda
+15b650
“ccala

Solfution: 3=x9=27
a=T
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"+ 4 + b gives such a number whose unit’s place digit is zero,

~ b=6. Now, 7047
+15660

22107
TR

Tests of Divisibility

1y
2
3.

Divisibility by 3 and 9:

Divisibility by 10: Numbers whose units place is zero are divisible by 10, otherwise, not,
Divisibility by 2: If the one’s digit of a number is 0.2,4,6,8 then the number is divisible by 2.

(1) Anumber N is divisible by 9, if, the sum of its digits is divisible by 9.
(i) A number V is divisibility by 3, if, the sum of its digits is divisible by 3.
4. Divisibility by 5: If the one’s digit of a number is 0 or 5, then the number is divisible by 5.

Divisibility by 11: A number abedefi is divisible by 11, if,

([atc+e+p)—(b+d+ =0,

Multiple Choice Questions

What is the next number in the series 5, 10,
26,50, 122, ...

() 129 (6170 (b)204 (d)138

A number is divisible by 63 if it is divisible
by:

{a) 7 {b) 9

(c}) both 7 and 9 {d) both 3 and 7
What is the sum of first 15 natural numbers?
(a) 122 (b) 106 () 105  (d) 120

7,835 4 2bl = 8126, then the value of b will
be :

(a) 9 (b) 8 {c} 7 (@3
. What is the sum of first 20 odd numbers?
(a) 350 (b)400 (c)355 (d)420
182
x22 | thevalueof ‘a’ willbe:
alla
(a)2 (b3 (c) 4 (d} 8

.

8

1.

I,

What will be the last digit of 72 9
fa) 1 (b)7 (c) 3 (d) 9

Which of the following numbers is divisible
by 117

(a) 1221 (b) 1223 (c) 1332 (d) 1343
73x5

—2 ¥ 77, the value of {x + ) will be :
4518

{a) 16 (b)17 {c) 18 (d) 15
aa

Xaa ,the value of (ab) will be ;

bsb (1<a, b=

(a) 32 (b) 16

(c) 8 (d) 4

763*312, which number should the * be
replaced to make the number divisible by 97
(a)7 (b)5
(c)8 (d)6

www.clympiads.org 3



13.

14,

135.

17.

18,

19:

. 76215*, the replacement of * by a number

gives a number which is divisible by 11, the
number will be ;
(a) 8 (k)7
ABC
ABC
+ABC , the values of 4, B, C are digits

(c}o {d) 9

from 1 to 9. What will be value of 87
(a) 8 (b) 4 {c) 1 {d)3
What will be the sum of first 22 natural
numbers, which, are even?
{a) 506  (b)406 (o) 484  (d) 253
One candle was puaranteed to bum for 6
hours, the other for 2 hours. They were both
lit at same time. After some time one candle
was twice as long as the other. For how long
had they been burmning?
(a) 3 hours (b} 6 hours

4 3
el 3 hours {d) E hours
Which 15 a 3-digit numbers, such that all
its digits are prime and the 3 digils are the
factors of the number?
(a) 735 (b)337  (c)4359 (d)245
Complete the square given below, and find
the value of the sum of missing numbers. The
sum of the magic square is 34,

5
16 T
13 &
2 9
(@68  (b)39 (@78  (d)84

Three numbers are such that their sum is 10
and their product is maximum. The product
will be :

@32 (036 ()45 (d)a2
What will be the one’s place digit of 67227
()4 (b)8
ic) | (d) 6

www.olympiads.org
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24

25.

26,

Z8.

29,

30,
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Find the smallest number which can be
expressed as the sum of two cubes of natural
numbers.
(a) 1729
PAT
+EAT | where, P, A, T, E, F are digits
FEEA

(by 1001  (c) 1728 (d) 1332

from to what will be the value of 77

(a)4 (b) 3 (c)2 {(d) 1

Sum of 3 numbers = product of 3 numbers,
If the numbers are consecutive and natural,
Find the triplet having least value, of their
sum,

{a)2,3,4 {b)1,2,3

{c}3,4.6 (@1,-10

The square of a number is having 5 at its
units place and 2 at its tenths place, then the
least natural number having these properties
are

(a) 5 (b) 15 {c} 25 {d) 4

The product 135 = 135 will be equal to ¢

(a) 19625 (b) 16925 (c) 18225 (d) 16233

Which of the following number is not a
perfect squares 7
{a) 1024  (b) 44|

(c} 1681 (d) 1232

26+ 34 % 17 + 4 = 34, which of the two signs

should be interchanged to get the desired
result?

{a) Mo change )+ +
()=, + {d) +, =
. Which is the least number divisible by 2,3, 5
and 557
{a) 110 (b} 550  (c) 660  (d) 330

What is the square mumber just greater than
60, which can be expressed as a sum of two
successive triangular numbers?

{a) 72 (b} 64 {c) 81 {dy 100
What will be one’s place digit for 9201y
(a) 9 (b) 1 (c)3 (dy7

What is the value of P if P, 0, R are replaced
by digits from 1 to 97 PQ x (P = ROFR.
fa) b (b1 8 fc) 7 (d} 5
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Answer Key
L) | 2.(c) | 3.(d) | 400 | 5.(b) | 6.(c) | 7.(6) | 8.(d) | 9.(b) |10.(c)
1.(b) |12.(b) [13.(0) |14.() [15.(c) [16.(a) |17.(c) |18.(b) |[19.(d) |20.(a)
21.(d) [22.(b) |23.(a) |24. (&) |25.(d) |26.(c) |27.(d) |28.(b) [29.(a) |30.(b)
Hints and Solutions

. (b)5, 10,26, 50,122, ... 73 =343

(2% +1,3)% +1,(97 +1, 7% = 2401

(77 +1, (17 +1, (13)* +1 75 = 16807

+. Next number = (13 + 1 = 170
2. (©63=Tx9

.- If a number 15 divisible by B, then it should
be divisible by both 7 and 9.

3, /() Bum ol first S naksl aoribers = TR E D)

s Sum of first 15 natural numbers

=I5x{15+1}
Z
=|5x&=120
4, (a) ?EEE
+251
8126

Let ‘x" be the carry, resulting from sum of
b and 3.

§+24+x=11=zx=1

3+b=12
=» b=09
3. (b) Sum of ‘n’ odd natural numbers (first)
2
=n
- Sum of first 20 odd natural numbers = {20}1
=400
6. (c) 182 % 22 = 4004
] a=4
7. (M) 7'=7

7* =49

1.

-~ After leaving 43 exponents 7" repeats its
unit digit, _

< 7" has 1 as its units place digit.

7% has 1 as units place digit.

< 7°% has 7 as its units place digit.

. (d) If, sum of digits at odd place

= Sum of digits at even place.
Then , the number will be divisible by 11.
= 1343 iz not divisible by 11,
(b) 4518 '
+ 2377
T3x3

When 8 and 7 are added, 1 is carry.
7 r=T+1+1=9
The carry of sum (5 + v} should be 1.
S+p=13

y==8
x+y=17

waw.olympiads.org 5



11. (b) For a number to be divisible by 9, its
digits sum should be divisible by 9.
LB+ T34 +2 =024
.. 5 should be written on place of * to make
the number divisible by 9.

12, (b) 76215*
== Sum of digits at odd places

=*414+6="=7

Sum of digits at even places =5+ 2 + 7

=14
For divisibility with 11,
w4 T =14
= *=T7

13, (b} 3c=x B, where, x is the carry,
.~ x+ 3B =y B, where y is the carry.
Sy+3d=8
SC=8 B=4 4=1.

yX
ABC
ABC
+A8C

BBC

14, (a) Sum of first 22 even natural numbers
={2+4+ ... +44)
=2(1+2+...... +22)

22%23
2
=2x1]l %23
=22 %23
=506
15. {e) Let the candles have burnt for ‘x

[-&)2e{1-3)

x=— hours.
= 3

=%

* honers,

16. (a) 735 is a number having all its digits, a
prime number and all the digits of 735 are the
factors of 735.

17

18,

Underantivial
'vﬁlym piad

Founclation
(c)
S5 lzx|e|d
6|y | 7| e
a |13 b |6
212189 | F

We have to {ind, the value of
(a+b+e+d+el+(x+y+2)+ f=x

" Sum of numbers of any row/column = 34

a+b+13+b=x+y+z+13

=e+b+T+9=c+d+6+f

=5+16+a+2=x+et+td+5

=16+ y+T+e=2+4+z24+9+ =34

= 2{a+b+c+td+e+ f+x+y+2)
+19+13+16+6+23+5

+23+11=34x8

- Zx+116=272
= x=T78

(b) Let the natural numl::ars be, y and =.

“-"” [AM = GM]

2(x J*ZF
10 .
= — 2 (az)
3
1000
- <
. P
= xpE=37.03

.. The limiting value of xyz is 37.03,

- The numbers x,p and z are natural.

. 37.03 cannot be obtained as a product.

v+ 37 15 a prime number,

. 36 is the greatest pumber which can be

obtained as a product of 3 natural numbers
whose sum is 10,

. (d) 6l =1

6' =6
6 =36
6 =216
6" =1296
65 = 7776

www.olympiads,org 3]



- It is observed that 6" has 6 at its units place.
2. 6°% has 6 as its unit's place digit,

20. (a) 1729=012)" + ()* =10y’ + (1)
* 1729 can be expressed as sum of two
perfect natural cubes,
It is the smallest number to satisfy this
condition, and, is known as Ramanujan's
Mumber.
21 (@) yx
FPAT
+EAT

FEEA

x,y are respective carries,
y+P+E+FE
x+24d=yp E
: T+T=x4
=S P=0,4d=8T=4, E=6and F=1
F=1
22, (Bxyz=x4y+z iy
We also know that,

E
xt+ yp+z
2 XyYE
( 3 ] €

5 3
(x”;”] —(x+y+2)20

{x+y+z}(iﬁ‘];—+z}_ —1]3{}

2
{.r-i-yal;‘z} —9]2{}

(x+ v+ z)[

(x+y+2)(x+y+z-N(x+p+z+320

-~ Sum of 3 natural numbers > 3,
. From general interpretation,
1+2+3=1=2=3
. Required set of natural numbers = (1, 2, 3).
23. (a) " Last (unit) place digit = 5
- The least natural number whose perfect
square is having 5, as its unit place digit will

sd nfernnfional

Olympiad
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be equal to 5.
: 52=25
24, (cy 135 =135
Trick :
135 x:135=25

Multiply the units place 5 and write the
product, Add 1 to any one of the remaining
digits at tenths place and write the product on
tenths place.

13x14=182
S 135 = 135=18225
25. (d) ' Perfect squares should have 1,4, 9, 6
and 5 as their units place digit.
~ 1282 is not a perfect square.

26. (¢) Interchange of =, + will produce the
desired result.

27. (d) Least number which is divisible by 2, 3, 5
and 55
=LCM 2, 3, 5 and 55
=6H6x%5
=330
28. (b) 60 < Sum of two triangular numbers
= perfect square. The smallest number
satisfying this condition is 64.
29, (a)91 =9
9% = 81
9 =243 x3=729
o' = 6561
9° = 59049
- 9% = 6561
= 9% has 1 as its units place digit.
. 9% has 9 as its units place digit.
30. (b} PO
xQ P
ROPR
P=8,0=7,R=6
“P=p

www._olympiads.org T
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2. Rational Numbers

Rational Numbers
A number in the form of a/b, where, a" and *5" are integers, and & # (), is called a rational number.
-13 4

Example: — —, —,
25 90

Equivalent Rational Numbers

e : P . ;

I'wo rational numbers — and ; are equivalent, if mx g=nxp.

bl

Infinite number of rational numbers, each of which is equivalent to a given rational number, can be

written. The equivalent rational numbers can be obtained by multiplying the numerator and denominator
of the given rational number by the same non-zero integer.

a4 _ax

g
< {where, p # 0).
P MF( p#0

A rational number, whose numerator and denominator has only one common factor equal to 1 is said
to be standard form of a rational number.

Terminating and Non-Terminating Decimals

If the denominator of a rational number, has, no other factors than 2, or, 5 or both is called terminating
decimal, otherwise, the decimal will be non-terminating decimal.

Example: l,l,i,i are terminating decimals and L, E, E, i are non-terminating

5 25 50 100 T 85 75 55

decimals.

First reduce the rational number into its standard form while, checking for terminating or non-
terminating decimal,

Example 7: Which of the following rational numbers is the smallest ?

-15 =5
(a) R (b) Es

—25 -35
© %> D a

Solution: LCM of denominators, fe., 7.28,49,42 is 588,
=15 -15x84 -1260
7 7% 48 588
=5 _-5x21_-105

28 28x21 5ER

Mow

www. olympiads.org 8
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25 _-25x12 _ —300
49 49x12  s8s
=33 —35x14 _-490
42 a2x14 | 588

.. —1260
- 588

is the smallest of the four rational numbers,

-1 . .
! —_?-E 15 the smallest rational number among the given rational numbers,

T
Example 2: The sum of two rational numbers is 3 If one of them is é, find the other number,

Selution:  Let the other rational number be x.

Il-x"-
4 8
=5 I=——

- Required rational number = 5/8.

o6 | ~1
%0 | k2
oo | LA

| -

Example 3: With what rational number should % be multiplied to get % as quotient (product)?

Solution:  Let required number be x,

=25 5
— = ——
343 14

o5, 343 9

& 147 25 10

. Required number = %

Example 4:  Simplify :
L R
123 10713 13

T8 T8 B -

Solution:  Wehave L 22 _ 1 H—t—x 169
1273 10713 13
MR
12713 10x13
:?xl4—i+26-l(ﬂ—l +26
6x13 26 261 3
=.lx1_].+25=3+26=??+2{HE:2]HSI
26 3 78 78 78

wiww, olympiads.org ]



ag ternietionn!
'f lympiad
Foundation
Properties of Rational Numbers
|. Commutative Property of Addition: If x and y are two rational numbers, thenx +y =y +x.
2. Associative Property of Addition: Ifxy and z be any three rational numbers, then
(x+¥)+z=x+{y+z}

3. Property of Zero: If x be any rational nmimber, then,

O0+x=x+0=x and,

Oxx=xx0=0.

4, Additive/Multiplicative Inverse Property: If x be any rational number, then, (— 0 iz called the
additive inverse of x, as. .

x+{=x)=(-x)+x=0.

If x (x # 0) be any rational number, then, []—] is called the multiplicative inverse of x, as.
X

1L 1
xx—==—rx=1L
¥ X
5. Commutative Property of Multiplication: If x, y and z be three rational numbers, then,
xx(yxz)=(xxy)xz
7. Distributive Property: If x, y and z be any three rational numbers, then,
sx(y+)=xp+xz,onxx(y—z)=x—x2
8. Property of 1: If x be any rational number, thenxx 1 =1 xx=x.

Example 5: 1f x, y, z be any three rational numbers, then which of the following alternatives is not

true? '
(8) (x—y)+z=(x+y)+(y+z)-y (b) x=(p+z}=(x+y)=+(y+2)
(€) (x+¥)nz=(x—p)+(yxz) (d) (x+y)+z=(x+2)+(y+2)

Solution:  Considering option (b) x+(p +2)=(x+ y)+(y+2)
= Option (b} is not true.
Example 6: xx0=0xx, is true, but
x+ 0 =0+ x, is true or false? Justify,
Solution:  x % 0= 0x x =0 is satisfied by property of zero, but, if,

x+0=0+x then, in L.HS., 0 comes in denominator, which violates the condition of
rational number.

Rational Numbers between Two Rational Numbers
= Between any two rational numbers, there exists infinitely rational numbers.
s If *4’ and ‘A be two rational numbers, such that,

a< b, then,
a+b
< b,

a =

= Unlike natural numbers and integers, rational numbers do not have successors and predecessors.

www.olympiads.org 10



Example 7:

Solution:

Example 8:

Solution:

1. IfE of a
5

what is the number?
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Find two rational numbers between %and E

3
LCMof3and 13=3 x 13 =39,

2 _2x%3 6
13 13x3 39
5 _5x13_65
13 3x13 39

Between two integers 6 and 65, there are, 65 —6 —1 = 58 integers,
. We choose any two integers, say, 8, and 23, then,

& 8 23 &5

39 39 39 39

13 39 39
Find ten rational numbers between % and 3.
ICMof3and 1=3x%1=3,
2.2

=—, and
3 3

3_3x
1 1%

W L
L |z

Between two integers 2 and 9, there are, 8 — 2 —| = 6 integers, but, we require 10 rational
numbers,

= we multiply the common denominator by any natural number, which, is greater than
1, say. 3, then,

2_2x2_4 .3 9x2 18
37 3%2 5 7 1 3x% 8
= Ten integers between = and 3 are
55?3911’31112]3m5 ?435”2&4:113
P ] P ) et e . S e | G SRPT S e S L] nd —
66666 6 66"6 68 763273 1
Multiple Questions
. (a) 423 km {b) 453 km
mumber exceeds its A by 44, then (c) 443 kin (d) 463 k.

-4
3. The sum of two numbers is —-3:- If one of

(@) 144 (b) 148 (c) 140  (d)160
them is —5 then what is the other number?
2. Abusis moving at an average speed of ﬁﬂ% ""n;l . i . "
km/hr. How much distance it will cover in (a) 3 (b) = (c) 3 (d) ¥

1
7 = hour?
> our

www, olympiads.org 1



10.

11.

In a school % of the students are boys. If the

number of girls are 270. What is the number
of boys in the school?
(a) 440 (b) 450

(c)420  (d)400

A cord of length 58 %m has been cut into 26

pieces of equal length. What is the length of
each piece?

L .32 64 3

The product of two numbers is "Tl:— If

. =1 .
one Of the nomber 1 T what is the other

number?
16 32 64 g
i o 9 e
@z O @z @

What should be subtracted from :5- to get
E 9
o

o =2

-5
2 g

-5 3
() > (c} 2

What iz additive inverse of ';T? ?

7 -9 9
() 9 (b) ES (c) E {d) 1

The sum of two rational numbers 18 — 3. If

one of the number is :_]_9 What 15 the other
mmber? 3

1 -12
Ok :

13 19
(b) 3 (c) 3 {d) =

The cost of ?% metres of cloth is T ?E%.

What is the cost of one metre of cloth?
1

1 I 1
713- T 0= (T 16— (DT 12—
()% 133 (b) 5 AR L (d) 2
By what number should _TL be divided to

-11
gt —= 7
5 2

12

13

14,

15,

16,

1%

18.

v

1 I
(d) 3

() E

By what rational number should we

1 3
(b) 5 (c) E

oo =16 -4
ultipl — toget —.
multiplying — get —

7 9 3= 13

i L = 4y =
(a) 3 (b) 2 © 3 ()~
What number should be added to :-Itn get
4 8
-7
9

75 83 83 95

il il e dy ==
W O Oz Ox
What 1s reciprocal of [% + %] 7

~10

T : 10 -7
(H}ﬁ' fh}q © 15 (d)T

v -2
Which rational mumber is in between .

and -—1'?
4
-3 =5
g} — b)) —
® 24 (®) 12
(5] ]% {d) None of these

1.2 4
What is the reciprocal of (EXE+§]?

] 1
@ (b} s (€10 (A5

What should be added to _—53 to get _?1?

4 2 4 8
(a) 5 (b) : (c) = (d) 7

What is the additive inverse of [% - % + lg]‘?

17 -17 60 - 60
(a) 0 (b) 0 (c) 7 (d) ETH

www, olympiads. org 12
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: 3. 5 3 92 1 25. Closure property of rational number will be
1% Whatlslhevaluenl‘z+§ x?+5—5? il i
(a) Addition ~ {b) Subtraction
y 2L i) =L (c) Multiplication  (d) All of these.
35 313 26. The difference between two numbers is
107 22 and their product is 240, what is the
© 315 0] Nenepbihiee difference between their reciprocals ?
; 11 -11 11 =i
20. What is the value of Y — —=- N AL i =1
. g Ul?.l] {b]iZII} ( 100 [}1{19
2—|5—qd4-=12-=11|7
3 3 27. a: b =23, then what will be the value of
@ ®-1 ©2 (@-2 e
21. How many rational numbers lie between % _3 2 {1
— (b = -5 d) —
and-l—? {E}E '[}'E fc) []5
3
i 2)3
(2) One (b) Two 28. Ifa:b=1:2 then ket 2)” =
{¢) Three (d) Infinite numbers ' ak
22. If x is a non-zero rational number, then what 9 2 9 o
is the value of x 7 (@) 2 ®) ) (e) 4 (d) 4
(a) 1 (b) 0 29 Th £iw i e
. o bers d 16 and
&y i1 (d) Not défined. e sum o numbers ‘p anz g'is 3 1
23. Which number is largest among their product is 48, then, [%J + l =
4 =% 7 3 P g
-9 127 -18" 3 3
a) 2.06 x 107 b) =~
L = Bty e R
W B ©— W (€) 4.12 1075 (d) 8.24 % 107°
24. Which number is smallest among 30. The sum of two numbers is 24 and their
:..?_, ﬁﬂ_: 43 difference is 10, then, = = [x= 1* number, ¥
12° 6 —18"-24 =2™ number]. Y
s = = 23 27 34 118 f4
— o =i — a) —- i i £) —— dy —
{3}6 (b}u {‘-‘}5 (CY ey (}13 {)14 ) ”34
Answer Key

L@ [ 20) | 3@ |40 |5@ |60 [ 7.() | 8.¢) | 9. |10.0)

IL.{c) |12.(d) |13.(d) |14.(b) |15.(@) [16.(c) [17.(c) |18.(®) |19.(a) |20.(b)

2L.(d) (22.(a) |23.(x) |24.(d) |25.(d) |26.(b) |27.(c) |28.(a) |29.(d) |30.(b)

www . olyrmpiads.org 13



Hints and Solutions

. (&) Let the number be x.
E_E_x:M i 21x —10x
5 7 35

_ 44x35

=44

=4x35=140

= X

. (b) Distance = Speed = Time

=E§Ex£§=””3=453 kr

-4 4 11
L S T (ki SV I, 0L
W =srps g sty

; 5 3
- No.of girls = ——==
(b) gi 5%
Let x be the total no. of boys then

_270%8

% ofx=2T0=x

= x=T720
Mo, of boys =720 — 270 = 450
5 31

. 13703
. (a) Length of each piece = —2 ="' %~
g e 26 2 26

=2

m

B
N

. (b) Let the number be x.
-=13 -16
Hy=——0
14 35 i
=16 14 32

X = =D =
= 35 15 75

. {(a) Let x should be subtracted .. -TS -x =§

= =5 5 _-10-5
R 6

-15_-S

6 4

= X=

. () If x is the additive inverse then ‘_?T+ x=0

= KT~

9

1.

11.

12.

14.

15:

16.

s ._f-fm'f.'fﬂw!:'f:ﬁr:f
40lymp1ad
"~ Foundation
—10
+|—|=-3
e [ 3 )
3 3 3
g3 35
(b) Cost of one mcﬁeofcl&th:—i“-:%—
. ¥ i
2 2
=EX£=E=HU-1-
4 15 2 2
=13 —11
L} ——— X =—
(c) g 5
g x 2 8 -11
= x—E
4
—1a —4
h — Y = —
®) 63 7
= x—ﬁxnﬁ.—E‘—:E
7 —-16 4
i ol e ey L
“ ™ 9 8 T2
- ]
72

1 1 542 7
We have —4—=——-=—
®) 275 10 10

. moesnee (352
*. Reciprocal of | =+ ¢

[—_2+1] —8+3

3 4 12 -3

a = —

@ 2 2 24
5 5§ 5 5 5 4 10

. Reciprocal = = P 10.
G 10

www.olympiads.org 14



17

19.

20,

21
23.

i3,

26.

+ (b)

(€) Let x should be added.
=3 -1 3 1_9-5_4

L e R

5 3 5 3 15 15

2.1 45-40+412

3 i

4 5 0 6

Additive inverse of L) is _—1?
&0 &0

7
0

=
315

315 315

() Here 2 - [5—{4‘§[2_§J}]

zz_[s-{4_§[§]}]=2—r5-{4—2}1

=2~ 2]=0 =1,

(d)
(a) LCM of 9,12,18,3 =136
4 _16 =5 15 7 14

9 —36°12 —36 -18 -36
2

3-8

(d}LCM of 12, 6. 18, 24 =72

-7 _-42 =5 60

E._—.—._'_._—.-—

206 12
13 -52 -23 69

72'24 712

(d) Closure property of rational numbers
is satisfied for addition, subtraction and
multiplication.

Closure property : The sum of two rational
numbers will be a rational of addition for
rational number,

(b) p — g =22, pg = 240,

. iﬁl_u__[ﬁ—q]*_ 2 _-11
P4 g Pq 240 120

I:_':{l.' I’-"?“.'.l-f.l.l'?'.':.'rr.-f"
Olympiad

Foundation

27. (¢) Here 2

i f: Dividing Numerator and

Denotninator by &, we have,

a b 2 5
_+_ = =
b b=,§__1=i T &
E_E E—-I = b 3
b b 3 3
2 2
28. (a) (e + B) _a + 5%+ 2ab
ab ahb
a® b 2ab a b
= — —— —— _+2
ab  ab @ b a
2 a1
=—+4+—+12 =
e o]

1 & 1 & 1 1
% [_z] ’{‘3] ik
r q I q

=P4+q4 B E_Pz +q2}2 _2}?'2?2

P4q4 qud
2
[(p+9)” —2x 48] —2p%?
(rg)’
_106)* —2x 48 -2 (48)?
(48)*
=824 %107
30. (b) Givenx 4 y=24,
and x—y=10,
by g
x=y 105
s 112
ST i SO
x_¥ 5 a—=1 5
B
= Sa+5=129-12
= Ta=17
17 x 34
— d==—="—=—
7 3 14

www.olympiads.org 15
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Squares and Square Roots

Square
Square means product of the number with the number itself.
Example: P=xxx

52_5%x5=25

Perfect Square

A natural number is called a perfect square, if it is the square of some natural number.

Example 1: Find the number whose square is 1764.

Solution:

2| 1764
2| ss2
3| am
3| 147
7| 49
7 7
|1

I'?6:4=2x2><3x3x'fx?
:22;&32‘&?2
= (42

Example 2: By what least number should 6300 be divided to get a perfect square number,
Solution: 63N =2x2x3%x3x5x5=7

To make 6300 a perfect sguare, it should be divided by 7. As 7 is alone in above prime

factors.

Some Properties of Perfect Square

| &

11,

III.

v

V.

A number ending in 2, 3, 7, 8, is never a perfect square.

Example: 22, 113, 257, 218 are not perfect squares.

The squares of an even number is always even.

Example: 32 = 64, 122 = 144, 18% =324

The squares of an odd number is always odd,

Example: 72=49, 117 =121,27%=729

For every natural member s, sum of first # odd natural number s=»

Example: | +3 + 5= Sum of first 3 odd numbers

Pythagorean Triplet = =9

Thres natural numbers a, b, ¢ are said to form a Pythagorean Triplet (@, &, ¢ if
&+ b=

2

www. clympiads.org 16
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Example: (3, 15, 17) is a Pythagorean triplet as 8% + 152 = 172,
64 + 225=289
Example 3: Find the Pythagorean triplet whose smallest number is 12,
Selution:  For every natural number, m > 1.
@m,m® =1, m* + 1)
2m=12=m= —1-% =6
2
So, the numbersare 2m=2 = 6 =12
m*—1=6>-1=35
M+ 1=6"+1=37
So, required Pythagorean triplet is (12, 3, 5, 3, 7
Square Root of a Perfect Square by Prime Factorisation Method
1. Resolve the given number into prime factors.
2. Make pairs of similar factors,
3. In product of prime factors, we have to choose one factor out of BVETY pair.

Example 4: Find the square root of 11025.
Solution: /11025

=.\,'r§_x5><3>c3>c‘}'><?
=Fx3xq
=105
Example 5: Find the least square number divisible by each one of 8, 9, 10 =360
Solution: 360=2x2x2x3x3 x5
To make 360 a perfect square, we must multiply it by 2 x 5 = 10
Bequired number = 360 = 10 = 3600

Example 6: Evaluate /6241 using long division method.

Solution: 716241 |99
& a4
149 | 1341
91 1341

158 | wmnx

6241 =79

Example 7: By what least number should the given number 7623 be mu ltiplied to get a perfect square.
g qu
Solution:  T623=3x3xTx11x11
To make it a perfect square, it must be multiplied by 7.

www,olympiads.org 17
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Multiple Choice Questions

. What is the value of x if zx—;}-zﬁ?

(a) 26 (b) 28 {c) 36 (d) 38
What is the preatest number of five digits
which is a perfect square?

(a) 99586 (b) 99 856

{c) 99568 (d) 99865

What is the least number which must be

subtracted from 6439 to make a perfect
sguare?

(a) 56 {b) 58

()59 (d) Mone of these

By what least number 384 be multiplied 50
that the product may be a perfect square?
@2 (58 (4 (D6

. What is the smallest number of four digits

which is a perfect square?

(a) 1016 (b) 1024 (c) 1036. (d) 1043
What is the greatest number of four digits
which is a perfect squara?

{a} 9801 (b) 9816 (c) 9824 (d) 9864
Find the least number which must be added
to 2292 to make it a perfect square,

{a) 10 by 11 fc) 12 (d) 14
Find the smallest number by which 557568
must be divided so that it become a perfect
Sq'l.lﬂ'['ﬁ,

() 2 (b) 3 (c) 4 (d) 6

. Find the smallest number by which 396 must

be multiplied so that the product becomes a
perfect square?

(a)3 (b) (c)% (d) 11
What is the least number which must be
added to 6203 to obtain a perfect square 7
(a) 32 (b) 34

{c) 36 (d) 38

Find the smallest square mumber that is
divisible by each of the number &, 15 and 20,
{a) 200 (b 1600

{c) 2500 (d) 3600

12.

52

4.

15.

16.

17.

15,

13,

20.

What is the least number that must be added
to 1300 so as to get a perfect square?

(a) 36 (b) 39 (c) 49 (d) 69
What is the length of the diagonal of a square
whose perimeter is equal to the perimeter of
an equilateral triangle of side 4 cm?

(a} 4. 24 cm ib) 4.04 em

{c}4.14 em (d) 4.64

The product of two positive numbers is

7o % and one of them is three limes the

other, Find the larger number.
22 &6 37 Gh
st dovict vy tadl 0y ==
(a) 5 (b) > (c) ; (d) i

The area of a rectangular field whose length
is three times its breadth is 348 m”. What is

the perimeter of the field?
{a) B2.16 m (b) 84.16 m
{c) B6.16 m fd) None of these

Which of the following is not a Pythagorean
triplet?

(a) (3,4, 5) (b} (6, 8, 10)
{c)(2,3,4) (d) (12, 35,37)

The area of a square field is 60025 m?. A man
cycles along its boundary at 18 km/hour. In
how much time will he return to the starting
point?

{2} 166 seconds (b} 176 seconds

{c) 196 Seconds (d} Mone of these
What is the length of each side of a square
whose area is equal to the area of a rectangle
of length 13.6 m and breadth 3.4 meters?

{a) 4.8 m (b) 5.8 m

{c})6.8m (d) 7.8 cm

The perimeter of a square field is 76m. What
is itz area?

(a) 324 m* (b) 289 m?

(c)361 m* (d) 329 m”

Which of the following is the square of an
even mumber 7

{a) 729  (b) 324

fch44l  (d) 6235

wiwrw, olympiads.org 18
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21. Which of the following is the square of an {a) T 22000 (b) T 32000

odd number? {c) T 36000 (d) T 42000

(a) 2209 (b) 1444 24 In a cinema hall, the number of rows is equal to

(c) 2704 {d) 4096 number of seats in each row, If the capacity
22, Which of the following is not a perfect of the hall is 2025. What is the number of

square? seats in each row?

(a) 1156 (b) 1764 (a) 35 {b) 45 {c) 55 (d) 65

{c) 1849 (d) 1349 25. Which of the following is a Pythagorean
23, What is the cost of erecting a fence around triplet?

a square field whose area is I hectares if (a) (2,3,5) (b) (5,7.9)

fenecing costs ¥ 35 per meter. () (6,9,11) (d) (8,15,17).

Answer Key

L [ 20 |30 [4@ [50 [ 6@ | 7.0 | 8@ | %@ |10.@
@ |12 [B.@ [140) [15.0 [16© [17.() |18.() |19.() |20.()
2L [22.@) (2.0 [24.0) |25.(0)

Hints and Solutions

BT ' 4. (d) 2| 384
L. (d) Given 2 1=5
3 2 197
2x -1 '
et T 2] 9
3 2| 48
= 2x—l=?5=>2x=?ﬁ=>x:~?~;—:]3 21 24
27 12
2. (b) The greatest number of five digits 2 6
=99999. 23
3199999316
_3loe So3BA=2%0 w22 xI T 2]
61| x99 . Required number = 6
1| 6l ; :
@W i (b:] CEI[‘ISId.GIﬂptlD]’l (b:] 2 1024
6| 3756 2| s12
632 =143 2| 256
-~ Required number = 99999 — 143 = 99856 i 1::
3 () 8 ﬁsﬁ ‘s 2 32
2 16
16 | xxxx
= 2| 8
- Required number = 6459 — 59 = 6400 2 4
Hence 59 must be subtracted. | 2

www. alympiads.org 18



10,

11.

12.

13.

Herg 1024 =2 =2} x (2 x 2) % (2 % 2)
#2x2)x(2x2)

Clearly 1024 iz the smallest number of four

digits which is a perfect square.

(a) Greatest number of four digits = 9999

9(9999 |99

_9181

1891899

91701
198 [ 198

.. Required number = 9999 — |98 = 9801

© 4|35 |48
al16

TR | %692

2292 + 12 = 2304 which is a perfect square.

(d 7 Eﬁﬁﬁs‘m
7049

<675

576

9068

8916

1052

(@) 396=2%2x3 %3 %11
To make a perfect square, 11 is multiplied to
306,
(d) 6203
78« 78 = 6034
79 x 79 = 6241
6241 — 6203 =38
38 must be added to 6203 to make a perfect
square,
(d) Here LCM of 8, 15, 20 = 120.
and  J20=2x2x2x3Ixj§
To make 120 a perfect square, it must be
multiplied by 2 % 3 x5 =30
120 = 30 = 3600
(d) 36 = 36 = 1296
37 %37 =1369
69 must be added to make 1300 as perfect
square.
{a) Perimeter of an equilateral triangle
=4+4+4=12¢em

www.olympiads.org
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15.

i6.

17.
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3
A 3 b
Perimeter of square = 12 cm
= 4 % side=12
= Side =3 cm.
-. Length of diagonal =/3* +3*
=Jo+9
=18=32
=3x1414 =424 cm
{b) Let the numbers are x and 3x.
xx31'=29£=£5%
49 49
& 2 M2 44 2
493 49 7
22 66
Bx=3x"=2
x=3x 7%
(¢) Let breadth bexm
- Length=3xm
Now xx31=343=>x3=%=116

= =116= x=1077
_ 3x=3x1077 =32.31
Perimeter=2 (10.77 + 32.31) = 86.16 m
() Here 3* + 4> = 5%
67 + 8% = 10
23tz 4?
122 +35°=37°
- {c) is not a Pythagorean triplet.
{c) Speed of cycle = 18 km/hour

<]
=18x—=5m/sec
18
Area of square = 60025
Side of square = v60025 = 245 m

Perimeter of square = 245 x 4 m
2A45x4

. Time taken = =196 seconds

20



18.

19.

20.

21.

(c) Area of square = Area of rectangle
=13.6x34
=46.24

. Side of square = J4624 =68 m

(¢) Perimeter of square = 76
= 4 x gide = 76 = side =i_6=19
-, Area of square = 19° = 361 m?
(b) Here 7290 = 277, 324 = 182,
441 =217, 625 =257
or
Square of an odd number is an odd number.
(a) Here 2209 = 472
1444 = 382
2704 = 52°
4096 = 64°
or

Square of an even number is an even number,

ag | Difernational
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22, (d) 1156 = 34°
1764 = 422
1849 = 472

1349 iz not a perfect square.
23. (d) Area of square = 9 hectares
=9 % 10000 m?
Side of square = 300 m.
Perimeter of square = 4 = 300
= 1200 m
Cost of fencing = 1200 = 35
=T 42000
24. (b) Let no. of rows = no of seats = x

o x%=2025= x = /2025 =45

25. (@) 22+3%252
Lo
62+ 9% 2112

37 +152=17°
. (d) s true,

www.olympiads org 21
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4, Cube and Cube Roots

Cube

When a number is multiplied by its square, then the number is said to be cubed, and the product is
called the cube of that number.

In general, cube of a natural number ‘" willbeaxaxa= .:13,

A natural number is said to be a perfect cube if it is obtained by multiplying a natural number twice by
itself, i.e., 2 natural number ‘1’ is a perfect cube if there exists a natural number

such that | N=mxmxm= .
Example T: Ts 1728.a perfect cube?
Solution: Here 1782 =2x2x2x2x3Ix2x3x3x]3
peinoiallaor Sl vl gl Bl e
In the prime factorisation of 1728, the prime factors can be grouped into triplets of equal
factors and no prime factor is left over. Thus, 1728 is a perfect cube,

Example 2: Find the number of cubes of side 5 cm which can be generated by a cuboid of volume
500 ¢m’,

Solution:  Volume of cube =5 % 5% 5 =5 =125 em’.
Let the number of cubes be x.
x% 125=500

= x=4
. Mumber of cubes that can be generated by a cuboid of volume 300 em” =4,

Cubes of Negative Integers and Rational Numbers
The cube of a negative integer will be negadtive if *p’ is a natural number, then,

-p=-p

Examg.fe 4: Find the cube of (-él ]

Sofution: [_—”] —_1331

12 1728

64 22
Example 5: Evaluate : [125)

1/3
4 4
Solution:  Since [6—) =—
125

[125] Eg] :EE

www . olympiads.org 22
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Cube Roots

A natural number w is the cube root of a natural number n, if, mt = n,
The cube root of a number » is denoted by the symbol 3./x.

Cube Root Using Ones Digit _

Observing the unit digits of the number and their cubes, we find that, these units digits are either the
same or ten’s complements. (Remember, complement of 2 in 10 is § and vice versa, complement of 3 in
10 is 7 and vice versa, etc.,)

The numbers ending with 0 or 1 or 4 or 5 or 6 or 9 have their respective cubes ending with the same
digit.

Example 6:

Solution:

Find the cube root of 9261,

Since the perfect cube 9261 ends in 1, the cube root must end in 1. Farther, it is a 4-digit
number. So, its cube root must be a 2-digit number.

Also, 20° = 8000, 30° = 27000
- The cube root 0f' 9261 must be equal to 21.

Cube Root By Prime Factorisation

Example 7:

Exam,

Soluiion:

Solution:

3:

What is the smallest number by which 20577 should be divided so that the quotient is a
perfect cube? Find the cube root of the quotient,

205T7T=3%x19%x 1919

- the quotient should be equal to 19 x 19 x 19

~.Required number = 3

|| 9
<. Cube root of quotient = 2 EJ(IQ;J =19

Evaluate :

= 1
=16 x 3363 i/ % 399
v " {2682

Here ﬁxﬁx%xﬁ=%aﬂc¢f.
{,I’—lt’rx%"?.ﬁ}x )f ! x Y99

2662

- :-16x363x99J
i 2662
{2x2x2x2}x{3x11x1]KII}X{3><3><IL

3

\I (2x11x11x11)
{’2x2x2x3x3x3xllxllxll
i

11x11x11

i
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Example 9: Two numbers are in the ratio 5 : 6. The sum of their cube is 21824. Find the number.

B4

Solution:  Let the numbers be 5g and 6a.
o (5a) + (6a) = 21824
= 341 o° = 21824
_ 28
- N
= a=4

- Mumbers are 5 = 4 and 6 = 4, or,

MNumbers are 20 and 24,

Multiple Choice Questions

1. Which of the following numbers is a perfect
cube? '

(a)256  (b)243  (c)1331 (d)250
2. What will be the volume of a cube having
edge length 12m? (in m’)
(a) 1728 (b) 1628 (c) 2248 (d) 1848
3. What is the smallest number by which 576 iz
divided that quotient is a perfect cube?
@8 (b9 (@4 (@72
4 P+ =0042+92 1722+ 34
4 =(1+2+3+4) then,
P+23+3 44745746 +7
{a) 900 (by44l  (c)TE4  (d) 484
5. Observing the pattern in Q. 4, Find the sum:
P35« P st .
(a) 1225 (b)2025 (c) 825

6. Simplify - [y12> +16” T

(a) 400 {b) &O0D
{c) 64000 (d) 512000

f3
7. Simplify : [%]z

4
(a) 5

(d) 1625

8 16 4
b)) — — d) —
(b) = (c) = (d) T
8. A natural number is of the form (3x + 2). Iis
cube will be of the form :
{a) 3n (b)3m+1

(c)3n+2 {d) Mone of these

9

10.

11,

12.

13,

14.

15.

A rational number, p < 1, then,

(@)p > 1 (b)p’ <0
(c)p’<p (@ p’>p
A real number “p° is such that p > 1, then
(@p’ <1 P >p
©p’=p (dp'< 0

Three numbers are in ratio 2.0 3 : 4 and sum
of their cubes 15 2673, The sum of these
numbers are.

(a) 27 (b) 26
(c) 28 (d) 29
1
[ﬁ]ﬂ = ?
343

23 17
(a) T (b) 7

27 37
(c) T (d) £l

Simplify : 4/0.008 + 30343 - J0.25

(a) 0.4 (b) 0.5
(c) 0.8 (d) 0.7

Which of the following is not a perfect cube?
(a) 2744 (b) 704969

{c) 513 (d) 343

The length of edge of a cube whose volume is
74,088 m’.
{a)4.52 m
{c)4.22m

(b) 4.62 m
(d)4.2 m
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6. What is the smallest number by which 3087 | 24, Find the least number which should be added
may be multiplied so that the product is a to 500, in order to make the 500, a perfect
perfect cube? cube,
(a) 2 (b) 3 (a) 128 (b) 63
(cy7 (d} None of these ()12 (d) 229
17. What is the smallest number by which 8788 | 25. What is the least number which should be
must be divided so that the duotient is a subtracted from 1370, in order to make the
perfect cube? resultant, a perfect square?
(a) 2 (b) 3 (a) 29 (b) 39
(c) 4 (d) 6 (c) 49 (d) 370
I8. What is the smallest number by which 392 26. 30.000000064 = 2
may be divided so that the duotient is a
pE['fﬂﬂl clibe? {aj DUU"—"— {b_] 0.002
(c) 49 (d) None of these 27. 19% - 19% will have — as its one of the factors
19. Which of the following is a cube of odd (a) 19 (b) 9
nurmbers 7 (c) 10 {d} Mone of these.
(a) 2197 (b)5129 28. 21° +27° will have — as its one of the factors
(c) 216 (d) 1278 (a) 21 (b) 27
20. Which of the following is a cube of even (c) 43 {d} None of these
numbers? 29. Which is the least number which should be
(a) 343 (b) 2197 added to 1720,in order to make it a perfect
(c) 1278 (d) 4913 cube?
21. Which of the following is a perfect cube? (a) 269 (b) 8
(8)441  (b)514 (c)412 (d)343 (c) 469 (d) 58
4 * 2
% n+l
22, What is the value of :’ﬂﬁ ° 30, P2+ P 14y nh= [n[ > H ,
2197
3 B 7 8 where *n’ is a natural number, then
a) — —— 2} d) —
Wy ® 5 9% D5 P13’ g 8 P
I
23. The value of x* y°, ifx =3,y = — 3 will be - ~#+ 9100 =
{a) 729 (b) 81 {a) 3025 (b} 1225
(c} 343 (d) 243 {c) 1800 (d) 2425
Answer Key
1.{¢) 2.{a) 3. (b) 4. () 5.(a) 6. (b) 7.{c) 8. (c) 9.(c) |10.(b)
Il.(a} [1Z.() |13.(a) |14. {e) |15.(d) (16 |17. (¢} |18.(c) |19.(a) |20.(c)
2L.(d) |22.(6) (23.(d) |24.(c) |25.(6) |26.(2) |27.(c) | 28:(c) [29.(b) |30.(b)
25
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Hints and Solutions

1. (c)Here 256 =2x2%x2x2x2x2x2x1
243 =3 xIxIn3Ix]
1331 =11 = 11 =11
250 =2%5%x5%x5
Clearly 1331 is a perfect cube.
2. (a) Volume of cube = (12)° = 1728 m®
3. (b) We have
5T6=2x2u2x3nwdund xdxd
s 576 should be divided by 9, to get a
prefect cube. :
4 (P +2P+3¥+84 4
(14243 +4+5+6+7)
= (28’
=784,
5, @13+ 43+ .49
=(1+2+3......+9°
S +P 457+ P22 (342
+ 3+ 4%
— (45)° = 2025
= x+ 22 (1 +2+3+4)F=2025
= x=2025-8x100=1225
6. (b) Here 127 + 16% = 400

o (122 162 = (40057 = (20)° = 8000

2
64V (a3 [(ay 16
! ‘“}[rﬁJ '[E] —['5‘] =%

R (€©)(3n+2) =27n" +8+3x3nx 2030 +2)
=27 + 8 4 181 (3n+2)
= 270 + 54n° +36n + 8
=39 + 187 + 120 +2) + 2
=3n+2

9. (QIf 0=p=<1,
Iha::n,_;:r3 < p.

10. (b} If,
then,

p>1
p—1=0
p'>p

www._olympiads, org

11.

12,

13

14,
15
16,

18.

20,

FAR

22,

3.

(a) Given (26)7 + (3K + (k) = 2763

= 99 i* = 2763
= =27
== k=3

.. Numbers are 6, 9, 12,
o Theirsum=6+9+12=27

913 _17

3
®) 343 7

1 1 |
(a) We have (0.008)? + (0.343)3 — (0.25)2
=0.2+0.7-05
=0.9-0.5
=04

{c) 513 is not a perfect cube,
(d) 4.2m = (74.088m*)'"*
(D) Here 3087 =3 x3x TxTx T=3"xT",

-+ 3087 has two 3 as its factors, but one 3, is
short to make 3087, a perfect cube.

= 3 should be multiplied to 3087 to produce
a perfect cube,
(c)8788=2x2x13x13x13

s 8788 should be divided by (2 » 2),1.¢., 4 10
produce quotient as a perfect cube.
(£)392=2%x2x2 xTx7

= 392 should be divided by (7 = 7), i.e,, 49
to produce quotient, i.e., 8 as a perfect cube.

(@) 2197=13%,

*» The number, i.e., 2197 is odd.
.. Its cube root should be odd.
(c) - 1278 is even

. Its cube root should be even.
(@) 343=T=Tx7

- 343 is a perfect cube.
i
In
2
{h} 3 ..._..!-'..-.- = [i] 3 Ex -.ﬁ—
2197 7 \13 13

(@2 5% = (3P % (-3)* = (3)° =243



24,

25,

26,
27

28

(€)500=2%x5x5%5=2%5
. 500> 53
67 =216,7° =343, 8% = 512
= 12 should be added to make the sum, a
perfect cube,
(b) 1370=2x 5 x 137
1370 > 10° = 1000
117 =1331,12° = 1728
1370-1331 = 39
. Required number = 39
1
(a) (64x107™)3 =4 %107 = 0.004

(€)19°— 197 will have (19 — 19) has one of its
factors

2 10 will be a factor of (19° - 19%)

(¢) 21% + 27 has (21 + 27 as its one of the
factors

-+ 48 will be a factor of (213 + 277)

www, olympiads. org
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29. (b) 1720 > 1000 = 10°
2 113=1331, 128 < 1728

< 1728 — 1720 = § should be added to 1720
to make the sum, a perfect cube.

2
30. (b) 1“+z3+33+,...._+n3=[ﬂfzé+_ﬂ]

a P+ P 1P w1109

22 +4 46+ ... +10%
=P Bty e

10x11 1_2}{23 5%6 Y
2 3

= required sum.
= Required sum = (55)% — g% (15)*
=3025-8x225
=1225
27
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5. Exponents and Powers

Powers
The power of a number tells how many times Lo use the number in & multiplication.

It is written as a small number to the right and above the base number.
Fxample: 82=8x8=64
p GHaxXarax....xXa

g —

i times
w Tt 15 read as ‘a raised to the power i’
» a" = 1, where, a is any real number (a # 0).

Exponent
An exponent refers to the number of times a number is multiplied by itself.

Example: 23 means 2% 22 2=8
23isnotequalto 2= 3=6
= Ifa is a non-zero rational number and = and # are natural numbers, then

| "% a"=d""" [product law of exponents] | 4, (ax B)"=a" x b"

2. (&M = 2™ [power law of exponents] = _ (a et L

3. a"+a"=a""" [quotient law of exponents] : b

= If ‘" i¢ a non-zero rational number and m is a positive integer, then,

o

] [
PN R
a "=—0.,or(a ) a

» o " is the reciprocal of a". .

canpe . swa: (3] (] (3]
Solution: (::;]"’:;[%]’E[%]ﬂz[g]z o » i
) GG

+1
Example 2: Simplify : (57" + 3"}x[%] (67 + 27 yx ()

Solution: (5~ -|-3"}x%—[5“ +2 x4

['1 |] 1 {a |] I B I 2.1 1 1 2-5 =|
=| = = I e e e e e —
5 3 g lg 2774 158 3 4 15 & 30
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Example 3:

Selution:

Example 4:
Solution:

Example 5:

Solution:

_E_Em@ &:

Solution:

Example 7:
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-2
Find the value of {[:31 ]Z}
2 =3 =1
We have [_—l) =l[l] = l) =81
3 99 8l

Express 0.0006542 in the standard form,

Here, the number is less than 1,
4 places = The number of places the decimal point will have to be moved to get a number
between 1 and 10,
Thus, 0.0006542 = 6.542 % 10~ 4,
Express the number of seconds in 5 years in standard form. (Do Not consider year),
Number of seconds in one hour = 60 x 60
- Number of seconds in one day = (60 = 60} = 24
<. Number of seconds in one year = {(60 x 60) x 24} x 365
<. Number of seconds in 5 years = 60 » 60 x 24 x 365 x §
= 157680000
= 1.5768 = 10" seconds
Simplify :

=1
(7.3~ :{%J +(1.3)7 + (14.6)% + (14.6)

-1
{73)" x[%] +(7.3)7 +(14.6)* 3

=(1.3)" % (73)7 + (7.3)7+ (14.6)°
=737 7 + (14.6)°
=79 + (14.6)°

1 11

Find the value of =, if, x=4.9x 105, y=7x 107
¥

www.olympiads.arg pd =]



Solution: Here x=49x l!]"s, y=Tx 1078
=
X 32X _prxo)y s R
¥ Tx107
=0.7 x (107
= T00)
Example 8:
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If x is a rational number and a, b, ¢ are any integers, then prove

B S |

Solution: \(a—b)—(c-b) y ye-a _ ya=c  yc-a

= {x][a—cj+ (e —a)

:xnu—_l

Multiple Choice Questions

l. What is the value of [(57! %37y '+ 67172

{a) 60 (b) 80 {c) 90 (d) 110
V2 oyv? oyt
2. Whatisthe value of [E] + [E] + (:‘-] 7
(a) 26 {b) 27 {c) 28 (d)29

3. What is the value of p for which .

RO

(a) 1 (b) 0
(c)— 1 (d)—2

4, 152!+ 25 125. What is the value of x?
(a) 1 (b)2
{c) 3 (d)4

=3
5. By what number should [‘?3] be dvided

=)
a0 that the duotient is {%] 9

3 -3 -1 1

2 -2 = gL

{a) > (b) 2 (c) 3 {d) 5

2y

6. What is the value uf‘{4" +E‘i}+ (E} 9
@2 ®l
p 4

1 1
A
{G}E HIG

*

10.

11.

12

e
Whal is the valoe of [—] +(~] +[—] 7
2 3 4

(@27 (25 (29 (d)3l

2

—1
By what number should [ 1 ] be multiplied

=1
s0 that the product is [_?5) ?

=B
(b) —

Z2 1 -1
{a) 5 . (c) 3 (d) 73

By what number should (~6) ' be multiplied
so that the product becomes 97 '
-1 2 =2 1
= el iy L-l -
(2) 3 (b) 3 (c) 3 @3

What is the standard form of 0.000000008377

(a) 8.37 % 10° (b} 8.37 % 107°
() 83.7x 107% (d) 837 x 1077

What is the value of x for which.

& & -E

(@-1  (by1 (c) 2 (d)3
The value af{E"l + 4")_1 +51=2

7 7 7 60
(a) 0 (b} It (e) 5 (d) 3
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13 1f (2% ! 4 10) = 7= 6 then what is the value | 23. (57 +6 1+22 =4, then & will be equal to:
of x7 : (a) 20 (b) 30
(a) 0 (b) 1 (€©-2 (d)2 (c) 40 (d) 60
14. What is the usual form of 0000467 = 10%7 24. The distance between earth and the sun is
(a)4.67 (D) 46.7  (c) 0.467 (d) 0.0467 15 %107 km. Express this distance in metres,
SY? (sV2 (_4 (@) 15% 10" m (b) 1.5 % 10° m
15. If (Z] +[T] {?]‘_ Find x7 @15x10"m (@) 1.5%10°m
25, Simplify :
-1 1 2 d) -2 s
(a) {b) (c} {43 25 4 (25 3
. z 16 ) | 144
16. What will be the value of |(2)2 | | where
0.57 5 2 < 14 5 12 5 3
X=—=1L0Y = _— ] el
1 1 mm m}{4) 03] @ [4]
(a)2 b)y— = (D4 :
4 2 26. (6+3)x97 +371 42722
. E icron i :
17 xpress! | micron in standard form @ % ®) % © {1_3 (d) %
(a) (b) 1% 1070 m
100000 m r) Folell} v
p- n m :
l_‘__. d} ] . ]‘]_sm 2?. T ;‘;ﬁ" e = m + ‘], ol #= 0 H-T“;I
) Tooooo ™ ¢ 4 2
I8, The value of (5 + 5724 57 + 5% is - {:;_l R (b)
(25" (b) 2.248 (©) p% + 1 ) p*
)1.248 (d) 3.248 ) :
(e " 28. The size of a plant cell is 0.00001275 m.
19. If5% + 57+ 50= 651, then p = Express this distance in standard form,
(a) 2 (b) 3 (c) 4 (d) 5 (a) 1275 % 1078 (b) 1275 % 107 m
$ 35 o (€)1275%107° () 1275%10%m
20, If gk S —=0.0578, thenx= Sy
502 3 i 6 i
28 =] <= %72 =
(a)2 (b) 3 (c) 4 (d) 6 [3] [4]
21, (3202 = (8 (4)™, the value of x will be:
@1 ()1 (2 (@2 (2) ‘;9 (b) ';
22. By what number (23)™ should be multiplied [{;J sk 3;[?}2
so that the product becomes (69)"'7 30. 277 x 37 = (6) , then x =
529 529 529 529 (a)6 (b) 5
(a) 3;— (c) 5 @5 W F3 (c)3(log, 3+ 1) (d) 3 (log, 2+ 1)
Answer Key
L | 2(d | 3.(c) | 40) | 50) | 6.0) | 7.(c0) | &) | 9.(c) [10.(B)
IL(d) [12.(d) |13.(d) |14.(a) |15.(a) [16.(c) |17.(b) |18.(c) |19.(a) |20.(d)
|21.(0) |22.(c) [23.(d) [24.(c) |25.(b) 1269 |27.@) [28.(2) [29.(d) [30.(d)
31
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Hints and Solutions

1. () We have[(s™! x371) 1 + 671

1 G

1 &
= TXT =15x6=90
(15 ]
il - -2
I 1 1
=) ) (8
£ 1 + : + : =4+ 94+16=29

ANGRE)
3. () [.;!]4 ,{ gﬂ]': : GTH
s

=ip=-l=-3=2p=-1
= p=-1
4. (b) Here 5%**1 4 25=125
ﬁlxi-l_i_ 52 253 =:.52.\'4-]—-2 =53
=, 2x=1=3

=4 2x=4=x=2

5. (b) Let the number be x,

2l

7. ()
8. (b) Let the number be x.

RC)

9. () (-6 xx=9"

3

sy gme baga 8 B
B 9 9

=6
10, (b} We have
B37 837

0.00000000837 = —~== o
10 100 = 10

=837x107°
-4 3r 3
1. (@ Given | L] LT =[L
12 12 12
3x=4 5
- @R
12 12

= Ix-4=5=3x=9=x=3
12. (@) Here (37 +471y1 =571
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13, (d)Here ¥ '+ 10y+7=46

= @* 4 iﬂ}x-_;-zé

= 2%l 10=42

= 23 =1 _ 3993

On comparing the powers
Ix=1=5=23x=6

= =2
14. (a) 0.000467 = 10*,
_ 467
—x10* = 267 467 467
10 10 100

15. () Gi]_z +{—T-‘r_)‘3 . ]:z e
R
I e

1 4w =05 i -2
16. (9 [(2}5] {{z}iJ

1
=2 =@ =1

17. (b) L mitron =———m
1000000

=1x10"%m,
18. (€)5 7 +52+51 450
=571 (57 +57" 5% 45°

=7 B [L+l+1J+I
25 5

“ 5"[—1 X i; 25J+ 1

L L
125 125
19. (a) Let 5% =1,
5% 4 5% = 650
P+t-605=0 = t=25
5P =25 = 5P = (5

p=1

by

20.

21

22,

23,

24,

25

Sulernaliviol
10lym piad
Foundation

3
(d) Given :—2= (5P 2 =(5)'=5

5. ax
5x2—><-2—={}.l]5?8
i L

2* 2
= =0

= x==5
) (2)° =12

S s (B ey
s @M 2y gy
= Ix+5=-3r—2%
= 13 == 13 =x=-1,
(€) (23) 7 xx=(69)"!

_23x23x23 529

2}1 Oc+ 3

69 T3
i l l 11
d) (57" +67" =
U( J 5% 30
i 11
022 &0
. 11
k60
= k=a0

(¢) Distance = 15 x 107 km
=15%107 x10° m
=15%10" m
=15%x10" m

oG]
()
AR

[J:}Hnrc{ﬁ+3}x9] - 37 g R
=9x97 137192
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1-1-2'2 =3+
3

1 13
-_—gx — . —
4 4
1 B n+m

27. {a) We have £_ x5 2
p*omf omPt

MoREREM P oo ™

P
=p2'” XnP xm 2"
n

Ym=n=p
3P—2P—F_Fﬂ__,|

28. {c} Size of plant cell = 1275 = H}"S m
=1275%x 107 m

2 112
29, (d) [3) _9,&] =16

p=p-

R

Dreepational’
40[ymp1ad

Foundation
L [9- 16T x P =(7) 2 % (7
- {?j -2+2
=(7)'=1

30. (d) Here 2% %3 x (3)% %3
. :(2:]3;{-1-2:({3}314-2
=:_(2}{311-5—3.1-—2):{3]314-2-21—5

= @’ =@
= log; (2)° = log, (3)°
= 3 =(log; 3) (x—3)
3
=
log, 3

xr=

=3!ﬂg3 2+3
=3(logy 2+1}
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6. Profit and Loss

Profit and Loss
Profit or gain = Selling price — cost price
profit

Profit percent = — 100

cost price + price
Loss = Cost Price — Selling Price
loss

Losspercent =———__ x 100
cost price + price

Example 7: Rajesh sold a scooter for T 23000 and eamed a profit of 15%. What is the cost price of
scooter?
Solution: S.B.=7% 23000
Profit = 15%
Cost Price = 23000100 _ 100> 23000
(100+15) 115

= 100 x 200 = T 20000

Example 2: Mohan buys a mobile for T 3680 and sell it at a gain of 7 % ¥b. What is its selling price?

Solution:  Here C.P, = ¥ 3680, Gain = ;35 %,

S.P =213 3680 = Rs. 3056,
20

Example 3: On selling a shoe for ¥ 987 a shopkeeper loses 6%. What is the cost price of the shoe?

Solntion: SP=F937,
Loss = 6%

C.P. of the shoe = -ng‘-?ﬂ? =T1050

Example 4: Raju bought apples at 10 for 7 25 and sold them at ¥ 25 per down. What is the gain or loss
percent?

2
Selution:  C.F.of one apple=2 Tg

and S.P. of one apple =7 %

_25 25 150-125 25

=t ¥ 60 £0
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Loss percent = > = 100

25

60
=—=1x100

25"

10

=B, 0 100=12-2 162y
60 25 [T 3

Discount

n . ylevisaliomal’
1 lympiad

Foundation

In order to increase the sale, sometimes the shopkeepers offer a certain percentage of rebate on the

market price. This rebate is called as discount.

Marked Price : In departmental store, every article is tagged with a card and its price is written on

it. It is called marked price of that article.

Example 5: The marked price of a shirt is ¥ 1250 and a shopkeeper allows a discount of T8% on it.

‘What is the selling price of the shirt?
MP.=% 1250
Discount = 7%
Discount = 7% of 1250
_ Tx1250
100
SP=1250-8750=%1162.50

Solution:

=§7.50

Example 6: Find the single discount equivalent to two successive discounts of 25% and 10%.

Let the M.P. be T 100,
First discount =¥ 25
Price after first discount = 100 —25 =73
Second discount = 10% of 75
_10x75
© 100
Price after second discount =¥ (75 - 7.50) =% 67.50
Net selling price = T 67.50
Single discount equivalent to given suceessive discounts = 100 — 67.50 =32.5%

Compound Interest
When interest is compounded annually

RY
=p|1+—
Then A [+lﬂﬂ]

Solution:

=37.50

where, A =Amount
P = Principal value
R = Rate percent
N = time in years
ClL=A-P
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Solution:

Example 8:

Solution:

Example 9:

Solution:
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Find the amount and compound interest of ¥ 8000 for 3 years compounded annually at

10% per annum,

Here P =% 8000, R = 10%, n =3 years.

Lo0

3 3
= A=SDDD[1+£] =Eﬁﬁﬂ(£)

n
MNow A:P[I+i]

100 1o
OO o . ¢

= A=B000x —x—x—=8%1331=10648
10 10 10

C.L = 10648 — 8000 =7 2648

At what percent per annum will ¥ 4000 amount to ¥ 4410 in 2 years when compounded
annually.

Here £ = ¥ 4000
A=F 4410
n=2 years
R="7
"
MNow A:P[]+i
100
R 2
=% 44][!:4[]["][]+—]
100
44|u[ R Y 21)2[ R]E
= ——=ll+— | == =|1+—
4000 100 20 100
R 21 R 2
=3 l+ —=—=—=—"— =
0 20 100 20
R 1
= ———
100 20
= R=ﬂ=5%
20

In how many years T 1800 amount to ¥ 2178 at 10% per annum when compounded an-
nually? '

Here P=T 1800; A=T2178; R=10%;n="7

L] Hl
A=P(1+—R—) ﬁl]?ﬁ:iﬁﬂﬂ[l{—ﬂ]
1040 100
2178 m]” 1089 [11]”
= oot P o [ Rl ke B s
1800 100 900 |10
11]2 [11]”
= _— =] —
10 10
= n= 12 yeras.
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Multiple Choice Questions

. By selling an umbrella at a profit of ¥ 60 a
shopkeeper made a profit of 20%. What is the
cost price of umbrella?

{a) T 300 (b)¥ 320 (c)?400 (d)T 420

. 72% of 250 students are good in science,
How many students are not good in science?
{a) 180 (b) 70 (c) 120 (d) 130

. Anitem marked at ¥ 840 sold for ¥ 714. What
is the discount percent?

{a) 15% (k) 25%

{c) 30% {d) None of these

. What is the selling price if a profit of 5% is
made on a fan bought for ¥ 560 and expenses
of ¥ 40 made on its repair?

(a) ¥ 600 (b) T 630

{c) ¥ 650  (d)T 680

. A shopkeeper buys 80 articles for ¥ 4800 and
sells them for a profit of 16%. What is the
selling price of one article?

{a) T 66.90 (b} ¥ 69.60

fc) ¥ 63.60 (d) ¥ 68.90

. If 8% VAT is included in the prices, then
what is the original price of a bucket bought
for T1807

fa) T 166,66 (DT 162.66

() ¥ 163.66 " (d) ¥ 164.66

. A milkman sold two of his cows for T 20000
each. On one he made a gain of 5% and on
the other a loss of 10%. What is his overall
gain or loss?

{a) 1269.84 Loss (b) 1269.84 Profit

{c) 1169.84 Loss (d) 1169.84 Profit

. Rahman bought a mobile for ¥ 3300 including
a tax of 10%. What iz the price of mobile

before VAT was added?
{a) T 2500 {b) T 3000
fc) T 2800 (d) T 400

. An article is sold at ¥ 5225 after allowing
discount of 5%. What is its marked price?
(a) T 5500 (b) T 5400

() ¥ 5600 (d) ¥ 5450

10, What is the compound nterest on € 62500

1L

12.

13.

16,

17.

18.

1
for 1 5 years at 8% per annum compounded

half yearly?
{a) T 7804 (b} T 7004
(c) T 7204 (d) ¥ 7624

A scooter was bought at ¥ 42,000, Iis value
depreciated at the rate of 8% per annum what
is its value affer one year?

(2) T 40640 (b) T 38,640 9

{c) ¥ 39,640 {d) None of these

By selling 20 pens a shopkeeper gains equal
to the selling price of 4 pens. What is his gain
percent?

(n) 15% (b)20% (c)23% (d)30%

If the 5.P. of 10 articles is equal to the C.P. of
11 articles. What is the gain percem?f

(aj 3% () 10%  (c) 153% (d)20%

. Mohan purchased a tape recorder and spent

66 on its repair. He sold the tape recorder
for ¥ 1130 and made a profit of 24%. At what
price did he buy the tape recorder?

{a) T 5684 {b) T 5284

fc) T 5784 (d) ¥ 5648

A publisher offers a discount of 10% on his
books and still makes a profit of 20%. What
is the actual cost of a book if it is marked at
T 3207

fa) T220 (b)T 240 (c)T 210 (d)T 260
What is a single discount equivalent to two
successive discounts of 20% and 1097

fa) 28% (b)38% (c)22% (d)32%

In what time will ¥ 800 amount to Rs,. 88
2.At 3% per annum compounded annually?
(a) 2 years {b) 2.5 years

(c) 3 years (d) 4 years

What sum will become ¥ 9724.05 in 2 years
if the rate of interest is 10% compounded half
yearly?
(a) T 6000
(c) T 7200

(b) T 6300
(d) T 8000
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What is the rate percent per annum if ¥ 2000 | 25, What amount that Jay will receive if he
amount to ¥ 2662 in 1% years, it interast f;&?ﬁ:igii:ﬁ;?ﬂ; ars ot 10% per atum
being compounded half yearly? (a) T 10228 (b) T 10548
()20% (b)10% (c)25% (d) 16% (c) ¥ 10548 (d) ¥ 10648
A dealer offers a discount of 20%, 10% and | 26. A businessman marks his good at 40% above
5%. What is the single equivalent rate of the cost price and allows a discount of 25%.
discount? What is his gain percent?
(a) 32.6% (b) 31.6% (c) 28.6% (d) 33.6% (a) 5% (b) 10%
The cost of a mobile phone is ¥ 3000. A gain () 15% () 20%
of 10% should be made after a discount of | 27. The cost price of 12 books is equal to selling
20%. What is the marked price of the mobile price of 15 books. What is the loss percent?
phone? {a) 10% (b) 20%
{a) T 4000 (b) T 4125 {c) 15% (d) 25%
{c) T 4025 (d) T 4100 28, Calculate the compound interest on ¥ 10000
Rajesh has to pay 6% sales tax in addition to at 10% per annum for 3 years, if interest
the price of a certain article. What is the price compounded annually?
if he pays T 53 to buy the article? (a) ¥ 3130 (b} T 1331
(a) ¥ 45 (b)Y T 50 {c) T 3310 (d) ¥ 13310
(c) Rs 48 (d) None of these 29. The value of a machine at the rate of 20% per
Bunti buys a leather coat costing ¥ 900 at annum. It was purchased 2 years ago if its
1999, Afier paying the sales tax. What is rate present value is ¥ 4000, for how much was it
of sales tax charged on the coat? purchased?
{a) 10% (b) 9% (a) T 62500 (b) ¥ 62800
(c) 11% (d) None of these (€} T 65200 (d). 56500
A shopkeeper increases the price of an item | 30. If the simple interest on a sum of money at
by 10% and then allows a discount of 15%. 3% per annum for 3 years is ¥ 1200. Then
How much has the customer to pay if the what is the compound interest on the same
itern was initially prieod at T 1200 7 sum for the same period at the same rate?
(a) T 1120 (b} T 1140 (a) T 1261 {b) T 1225
(€} ¥ 1122 (d) 1124 (e} ¥ 1241 (d) ¥ 1251
Answer Key

(L@ [20) [3@ |40 |50

B, (a) 7. (a) B.(b) 9.{a) | 10.(a)

1L.(b) [12.(c) [13.(b) |14.(a) |15.(b)

16.() [17.(2) |18.¢d) |19.(b) |20.(b)

21.(b) [22.(0) |23.(c) |24.(c) |25.(c)

26.(a) |27.(b) |28 (c)

29.(2) |30. (a)
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Hints and Solutions

. (a) Let the cost price be T x
20% of x =60

20x _ 60100

60 =x =300

. (b) The no. of students good in science
= T72% of 250

i 'F2><25'[}=13ﬁ

No. of students not good in science
=250-180="70

840 - 714

. (a) Discount % = » 100

126 %100
O R40

. (b)) C.P. =560 + 40 = 600
5.P. = 600 + 5% of 600
5600

=15%

= 60 + = 600+30 =630

5. (b) Selling price of one article

_ 4800 +16% of 4800
80

_4800+768 5568 _, 0 0
80 80 s

. (a) Let the original price be T x.
x4 8% ofx=180

= I+E=130
100
180 % 100
= = =Z166.66
108
. (a) C.P. of 1" cow
_20,000%100 o0 o
105
CP of 2" cow = 2——““%”?“: 2222222

Total C.P. = 19047.62+2222.22 =¥ 41269.84

Total S.P. = T (20000 + 20000) = T 40000
Overall loss = 41269.84 — 40000 = 1269.84

8. (b) Let the price of mobile before VAT be T .,
x+ 10% of x=3300

10z
ok 42X _ 3300
BT

= 11x=3300=10
= L3 JETEY
9. {a) Let the marked price be ¥ x.
L x—5%ofx =5225
¥k =520
100
= O5x = 5225 x 100
5225 %100
= r=—m————

=T5500

R i
10. = Skl
(2) We know 4 P[H_ll}l]]

4\
A=62500{1+—
[ m::n]
104 104

= W e W e X
PRy 100 100

104
100
= 70304

then C.I. = 70304 - 62500 = 7804

1 . Value of scooter after one year

g I
= 42()0'[}[1 - -—---]
100
100 -8 42000 2 92
=42 =
{Jﬂﬁ[ 100 ) 100
= Rs. 38640

12. (c)} Let selling price of 20 pens =7 20
;. Now Gain=1% 4
Cost Price=20—-4=16

4
Hence Gain percent = T x100=25%
13. (b) Let the S.P. of 10 articles = 10
5 8P of 1 article =% j}%= 71

and C.P of 11 articles=% 10
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CPofl? nz?%
Gain=1-—E=L
11 11

1
Hence Gain percent = }—{]} 100

11

1
=—®100=10%
10 A
14, (@)LetCP. be? x.
then (x + 66) + 24% of (x + 66) = 7130
24 (x + 66)
100

= (x+66)+ =T130

= 100x + 6600 + 24x + 1584 = 713000
= 124x=713000 - 8184

= 124x=704816
704816
124

15. (b) Here Marked Price = 320,
and Discount = [0%
Selling Price = 320 — 10% of 320
=320-32=288
LetCPbeTx
x+20%0ofx =288
20x

4 208 o8g
= T o0

_288x100 .o
120

16. (a) Let the marked price = ¥ 100
and Discount = 20%
then 100 - 20 = &0

= 5684

=

==

Discount = 10% of 80 = ll]xE{}=

B0 —-3=72
Successive discount = 100 - 72 = 28%,

M
AE
100 )
5 n
= BEZ = 800 [1+—}
100

17. (a) HereA=F[I+

18,

19

Faternntional
'fOlym jiad

Fﬂund'}ﬂon
882 (105Y"
= —_—
oo\ 100
44] {21 i
=} =]
400 | 20
(3 [y
20) \20
= n=2

10

Here ?=?=5%

and n=2x2=4

5 4
9724.05=P( 1+ —
1oo

4
— 9724.05— P[ml” 4 5]

= 9724.05= P[ZI)
20

o =9_".-’?.4.[!5><2{!><2{}x20><2ﬂ
Nx21x21x2]
- . O724.05 3 400 » 400
441 » 441
= 8000

L
(b} H EA—‘P]‘F"—FJ
) Her [ ;

3
= 2652=2m{}(1+’— )
100

2662 r Y
= |+ —
2000 L 100

3
- 1.331:[; -I-L)
100

3
3_ ¥
= (L) _(H——] ]

r ¥
= l+—=1l1l=—=1{1
100 100

= r=01%100=10%
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20. (b) Let Marked Price =3 100
Discount = 20%
100 -20=80.

Discount = 10% of g0 = g

10X 80 _
00

B0 —8=72

IXT2
100
. T2-3.6=684

Discount = 5% of 72 = =36

Single equivalent discount = 100 - 68.4
=31.6%

11
ing Price = 3000 x —— = 3300
21. (b) Selhng Price 1000

Let Marked Price be T x
20x  BOx
x—Eﬂ%ofx-.x—m—ﬁ-ﬂ-
Blx
= — = 3300
100
100 = 3300
= =4125
= X 20
22, Let the price be T x.
then x + 6% of x =33
Ox
+—=753
= ' ip
=5 106x = 53 % 100
53x100
= = 50
= 106
23. (c) Let sales tax =x %
= 900 + x% of 900 = 999
= 900+ 0XT _ ggq
100
= Ox=09=x=11

- 24, Price=% 1200

Increased Price = 1200 + 10% of 1200
= 1200 + 120 = 1320

www, olympiads.ong
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Discount = 15% of 1320
15%1320
100
=198
The net payable amount = 1320 — 198
=T]122
i n
Here A=P|1+—
ferHs [ rm)
3
10
then 4 = 8000| 14+ —
( ma]
3
110
=8000| —
(i)
110 110 110
=3000 % — % — ¥ —
100 100 100
=8x1331
= 10648
(a) Let the cost price be ¥ 100
Marked price =T 140
25x 140
Discount = 25% of 140= 100 + 35

Selling price = 140 - 35 =105
Gain Percent = 105 — 100 = 5%

.(b) Let the cost price of 12 books =¥ x.

Cost price of | book = Ixi

Selling price of 15 books =% x.
X
S.P of 1 book =—
¥ 'i 5

12 15 60 60
Loss percent = x/60xx/12 100
x 12

= — % — % 100
60 x

x x Sx-4x =x

=20%
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28. (©) Here AzP[] +-—)
100
10y
A=10000|1+——
- [ an

110 110 110
— e s

= 10000 W —
: 100 100 00
=10x1331
=13310
ClL=A-P=13310- 10000
=¥3310
29. (a) Let the purchase price =3 x
2
20
th 40000 = x| 1 + —
&1 x[ lﬂﬂJ
2
- 4uuuu=x(-8-ﬂ—
100
40000 = 100 = 100
= x=
B0 x 80
= x=6250
30 (a)Letsum=% P
then R dai
100
= 1200= £X5%3
104
5 lezuuxmu:mm
%3
5 3
=% A=3“Uﬁ[]+—J
100
=S{IDB><EEXI—?EXE
o0 100 100
=T39251

C.I.= 9261 - 8000 = 1261
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7.  Algebraic Expressions and Their Identities

Algebraic Expression
An expression in which numbers and literal numbers are combined by the signs of fundamental
operations is called an algebraic expression.

Types of Expressions

Monomial
An expression which contains only one term is called a monomial.
e.g., —2x, 5x, Gy, 8, ete,

Binomial
An expression which contains two terms is called a binomial.
eg, 2x+3,5x+ 3y, 5pg — Bp3, 552 + 3xy, etc,

Trinomial -
An expression which contains three terms is called a trinomial.
e.g, 2ab+ >+ b, 5x— 3y +8, 2xy + 3pg + 7, ete,

Operations on Algebraic Expressions

1. Multiplication of Monomials

Monomials are multiplied, using the commutative and associative properties of nutnber. Afier, we
multiply the respective coefficients to get the product.

Example 1: Find the product of Zxy and 56 3.
Solution;  We have Zxy» 5x° y* =2xxx yx5x 2y’
=(2x5)x(xxx )R (% ¥ [commutative property]
=10xx* % yﬂ = lﬂx4_};3

2. Multiplication of a Binomial/Trinomial by a Monomial

If 4, B and C are three expressions, then

(i) A-(B+C)=4 B+A4- C(Distributive Property).

(i) A (B—C)=A4-B-4-C
3. Multiplication of a Binomial/Trinomial by a Binomial

If 4.8.C and D are four monomials, then

(4 +B)-(C+D)=4-(C+D)+B-(C+D) [Distribution property]
=d-C+A-D+B-C+B-D
Example 2: Find the product of :
(5x% + 3xy 4 2) and (2x 4 3y + 6)
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Solution: (55 +3xy+2) - (20 4+ 3y +6) = 55 (2t + 3p+6) 4 3xp. (2x + 3y + 16) +2 {2x+ 3y +6)

= (5% (20) + (5%) - (39) + (5x%) 6) + (3199 2x + 6 (3x)

+ (30 G+ 32D+ 23 + 2 %6
= 10 + 15x%y + 3I]x1+fix2y+ 18xy + 9y + dx + 6y +12
=10 + 21y + 97 + 3002 + 18xy + 4x + 6y + 12

Standard Identities
L.(a+b) =(a+B)-(a+b)=ata+b)+b(a+b)=a®+2ab + b

2. (a=b)* =(a—b) . (a—b)=ala—b)—b(a—b)=a> - 2ab + b*
3. (a+b) —(a—b) =2+ B%)
4. (a+b)* - (a—b)? = 4ab

Lr

L=y = (x4 ) (— )

6. (x+ y)(x+ zj=x2+[}-+z}x+_}q
T (x—a)(x+B)=x*+(b—a)x—ab
8 (x+a)(x—b)=x* +{a—-bx—ab
9. (x+a)(x—b)=x*—(a+ b)x+ab

Example 3: Simplify
(a) 999 x 1001 (b) 98 x 98
Solution:  (a) 999 x 1001 = (1000 - 1) x (1000 + 1)

= (1000)% — (1) [(a+B) (a—b) = a* - b*]
= 1,000,000 — |
= 999,999

(b)  98x 98 =(100-2) % (100 2)
=(100)* — (2" = (1100 + (2)* -2 % 100 % 2

= 10000 + 4 — 400
= 0604
Example 4: 1f x— L — /5. then, find the value of (f’ +i1]
X X
Solution:  Given x— i =5,
X
Squaring both sides,
1 . b
x——| =(/5)
X
3 1 1
=5 x +-T~2xxx-=j

x x
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7. 1
= Xt —=7
2
1 2
Again squaring both sides, [:3 + —2] =(M?
x
4, 1 4 1
=3 4+ —42=49 = xr +—=47
¥ =
Example 5: x4+ y=7and, xy=3, then find the value of \{;4 + y4+ o
Solution: (x+3)=7 .
= =" = x*+) +2y=49
=5 1_2 _:y2=l¢|;_ 6=43 — \jllixz +}r2}2 =“|’x4 +_}J4+2Iz_}'2 =43

Division of Monomials

Dividing a monomial x by & monomial y means find a monomial such that, x = yz

Here, x is called the dividend, y is called the divisor and z is called the quotient. Similarly, an algebraic
expression is divided by a monomial.

Polynomial

An algebraic expression which contains only non-negative integral powers of the variables in then is
called a polynomial. 5

Example: 5%% —3x+ 2,2¢% + 55+ 1,55+ 3, 5t 4 3% 4 3x 4 4, ete.

2 4 Jx #3,4x 4 x 43, ete. are not polynomials.

Degree of a Polynomial
The highest power of the variable involved in the polynomial is called the degree of the polynomial.

Division of Polynomial by a Monomial/Binomial/Trinomial

Example 6: Divide x° - 2x—21 by x—3.
=3z +7
Soluiion: x-— 3) B=2x=2]
x3‘:3,t*1

Ix2-2x
3x7—0x

L L
Tx—21
Tx—21

- o+

]

Example 7: Find the quotient and remainder in
~10y° +12y* =22y +(12%).
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- 637 + 5y
Solution: 12,1:2) 124 ~ 10y — 22p
1234
- 13
— 13
- 22y S Quotient = 5y — 6}-'2, remainder =— 22y,

In case of division of a polynomial by another polynomial, the relation
Dividend = Divisor = Quotient + Remainder,

Factorisation of Algebraic Expressions
Every algebraic expression, in the product will be a required factor. Finding factors of a given
expression is called factorisation.
Factorisation is done by several methods and one should carefully memorise the standard identities of
algebraic expressions for factorising a given polynomial,
For factorising a given polynomial of homogenous degree, i.e., degree of every term is equal, can be
solved using following method,
Let, p(x) =™ + bx" ¥+ o, is a polynomial of degree “n” let, two numbers, [ and »e, such that.
I+m=byand Im=ax )", and, break the middle term (by) in the form ( [+ m) and proceed.
Example 8: Factorise: p*+ 16g° — 9p* - 8lg*.
Solution: p*+164° —9p® —gig*
= p‘ -Blg* - B*pz + lfrg'2
=[(2) - 04" ] - [3p)* - (47*]
=(P"+9¢%) (P’ ~99°) - 3p+49) Bp~4q) .
=(p*+9¢%) (p+3q) (p = 39)— (3p + 49) G3p - 4q).
Example 8: Factorise : x* + +* + .
Solution: '+ +1= {xz}z + 1+
=(' 128 4 -x =2+ )P A2

=(x? +1-x) (x*+ 1+ x),
Example 70: Factorise : x% +63x—48
Solution: x* + 6 3x — 48
=x"+ (83 x—23 x)—48
i 843 x and -2 \Exgives ~ 63 x sum and — 48+ as a product.}

= 2%+ 83 x—2VB3x — 48 = x(x + 83 ) - 243 (x + 8/3)
=(x-243) (x+8+3).
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Example 11: Factorise : 36x° + 12xyz — 15/°2".
Solution:  T+m=12xyz, Im=36x% % ~15y%2% = — 540 x5’z
= [=30xye m=-18g=
36+ 12x2-1517 =362 + 3002 — 1802 -157 7
=6x (6x+ 5yz) — Fp= (bx + 532)
= {6x — 33z} (6x + 5yz),

Multiple Choice Questions

I. What are the factors of the expression 9. If x+l='?1_l1&n find the value of »* +L.
ab—a—-b+ 17 x x4
(a)(a-1)(b=1) (b} (1 —ay(b-1) (a) 2209 (b) 2207
(€)(a-1) (1-b) (d)(1-a) (1-5) (c) 2211 (d) 2205

2.0t {2"", - 3) is a factor gf 6" — Tx - 3, then 10. The perimeter of a triangle is G — dm +
what is the other factor’ 9 and two of the sides are m” — 2m + 1 and
(a) (1-3x) {b) (3x+ 1) 2m* + 3m + 5. What is the third side?
(ch(x—3) (@) (-5 () 3m® — Sm + 3

3, What are the factors of (g + h}z —dgh? 1)) Im® 4 5Sm—3
@) (g-ME+h (b (g—h(E—h (¢) Sm* — 3m + 3
(¢)(g+h)(g+#)  (d)None of these (d) 5m> —3m+ 3

4. Tfone of the factor of 25(x + y}z =3 (x- 2}!}2 11. What is the remainder when 7+ 15 x — 1357
is {17y —x). then what is the other factor? + 5¢° is divided by 4 — 3x + x°7
(a) (Tx~11y) (b) (11x—Ty) (a)x—1 (b)x+1
() (11x+7y) (d) (7x + 11p) () 1-x - {d) None of these

5. Find the value of (a+ 1) (a— 1) (a° + 1). 12, What is the quotient if x* — 27 + 2¢° + x + 4
(ayat+1 (bya* - 24"~ 1 is divided by x* +x + 17
(©)a' -1 (da' a1 (a)*—3x+4 (b) ¥ —3x+2

B Ifx+y= lzimd xy = 14 then what is the {c};z +3x-4 {d) none of these
value of £ + 377 13. What is the quotient if 5x° — 4% + 3x + 18 is
(a) 116 (b) 114 divided by 3 — 2x + x*7
{e) 112 {d) 118 (a) 5x—6 (b} 5x+ 6

7. If x+4=11 then what is the value of Ve ko (a3

i 14, If y—L=¢ then what is the value of
.TI + —_2? i A
* I2+—2 7
(a) 123 (b) 119 x
{e) 117 (d) 121 (a) 38, (b) 36

& Ifx+y=10and xy-=9, what is the value of (e) 343 ' (d) Nene of these
2 =7 15. 84% b = (-2ab)?

(a) 40 (b) 60 (a) 4 a”ézr (b) — 4;&2
{c) 80 (d) 90 {c)—4a"b (d) 4 ab
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16, What is the value of 195 X198-102x102 | 23 1fone of the factor of x* — y? + 2yz — ¥ is
96 (x+ y = £} then what is the other factor?
(a) 200 (b) 300 (a) (x+y-2z) (b) (x—y+2)
() 400 (d) None of these B) (x+y+2) (d) (x~ y—z2)
17. What is the numerical coefficient in the | 24. Ifone of the factor of a4 Lis (o 4 x4
product of 2abe. — 16a°be and 3abe? 1) then what is the other factor?
()64 (9% ()96 (d)—64 (@ —x+1 ()% +x-1
i i fc)x"+x+1 (d) Mone of these
18. If x+—=2, what is the value of x* +—7 | 25. What are the factors of 11a” + 54a + 637
X
o (@) (1a+21)a+3) (b) (1la+21)a-3)
{a)4 {b)2 (e} (Na+9)(a+7) (d)(lla+7)(a+9)
fe)1 (d) None of these 26. What is the degree of the polynomial?
; 837x8.37-1.63x%1.63
19. What is the value of o ? I_§x+gxz_5x2_x.4?
{a) 10 (b) 100 {a) 1 (by2 ()3 (d) 4
{c) 1000 (d) None of these 27. Find the remainder when x* + 4¢? + 10 is
20. What is the remainder when 6x° — 11x + 15 is divided byxz—?.x+4.
divided by 2x - 57 (a) ~6 (b) 6 (c)4 (d)—4
(@) 15 E_b}zj fe)35  (d)-25 | 28. Which of the following is not a polynomial 7
21, What is I1:Wlhe quotient if (@) x%2—x+1 (b) N N
i 3 2 i i
I5p" +16p +T—-9p —6is divided by {c}x3~x3=1 {d}x4—x+3
ip-21 29. What is the product of the
26 - = a0 1 2 22 F 4
Y G g e g W i —x ¥t % 3xx—yz?
@ 5p' 50t + o pt Piald ey
16 15 &0 3.3 9 9 3.5 5.3
O LU e T, (8) —x" y° z (b) —x" "z
(b) 5p 3Pty Pty 4 +
- e 9.3 % 3
26 25 B0 (e} =x" y" =z (d) =x7 y" =z
5P+ = pt 4 py 2
(c) 5p g Pt Pt 8 8
() 5p° +Ep1 + EP_,_E! 30. If( —l]z=36 then what is the value of
3 3 29 b
22. What is the H.CF. of 11 ab¢®, 13 a* #° ¢ and Fapt
17 ab® ¢ 1 x
(a)abe  (b)ab’c (c)abe (d) 3abe (a) 1442 (b) 1440 (c) 1444 (d) 1438
Answer K
1.(a) 1 2.(b) | 3.b) | 4(b) | 5.(c) | 6.(@) | 7-(b) | B.(c) | 9.(b) |10 (a)
11.(a) |12.(a) |13.(b) |1d.(a) |IS.(b) |16.(b) |17.(c) |IB.(b) |19.(b) |20.(b)
2L.(d) |22.(2) |23.(b) |24.(2) |25.(a) [26.(d) |27.(a) |28.(b) |29.(c) |30.(a)
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Hints and Solutions

I (a)ab—a-b+1
=alb-1)-1(b-D)=(b-1(a-1)
2. (b)6x*—Tx—3
=f6x’ ~Ox+2x-3
=3x(2x—D+12x-N=(2x-3) 3x+1)
3. (b) (g+hy - dgh
= g%+ i+ 2gh — dgh
=g*+h' —2gh
=(g-h’=(g-hlg-h
4, (B)25 (x+3)° —36 (x— 29
=[5 (x+ »)F* ~[6(x—2y)
=(5x+5y+6x—12y) (5x 4 5y — bx-12y]
={1lx =T {=x+17y)
5 () (a+1) (a—1)(@+1)
=(a® 1) (@*+ D =a" -1

6. () (x+ 3 =x+ )%+ 2y
Zapi=(r ) -2y
=(12)* —2x14
=144 2%
=116

=]

. (b} [r+i]- =x? +L+2><Jc><l

X _xz X

Ze L oqp?-2=121-2=119
x"' 4

(O (x4 )% =x% + 37+ 2y
x=y=yJlx+y) - dxy
=J(100* -4 %9
= J100-36 =64 =8

2

oo

(x+ ) (x=y)=x"—y
-yt =10x8=80

9. by E+==7
x

i 1
[.t+—]=?2 = ,r2+-1-=49—2=4?

x p 4
2
(x?'+-]2-] =xt +i4-+2
X x
= x4+l4={4?}3—2
X
=2209 - 2= 2207

10. (a) Third side = 6m° — 4m + 9
— (= 2m+ 1420 +3m+5)
=6m® —4m+9 - (3m” + m+ 6)
=6m* ~dm+9—3m* —m—6
=3m" —5m+3
Sx+2

11.(a) x2=3x+4) 5= 132+ 15+ 7
51557+ 20x

2xt~5x +7
ZxP—ax+ 8
- o -

xr -1
Clearly (x — 1) is remainder.
x1-3x+4

12. (@) 224 x+1) x4-23+ 222 +x+4
4 +ad

— A3t x? +x
— 33t 3x
+ 4 +
dad =+ dy - 4
_4x11-4xt4

= = e

. Quotient = x% — 3x + 4
Sx+6

13 (b) x2-2x+3) 53— 42 +3x+ 18
5531022 + 15x

' a2 —12x+ 18

Gxl - 12x+ 18
— 4= -

® * =
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14, )=ty
X

- {ljﬁ

= x2+—-|~2-=36+2:38

x

Ba’ b

2 e dap?
—2ah

15. (b)

198x198-102x102 _ (198)% - (102)
96 o 96

_ (198+102) (198-102) _ 300x96 _

& 96 T

17. (e) (2abc) (- 16 a° be) (3a b% &%)
=-96a* 4 o

16. (b)

300

18, (b) " x+—-=3

| 1Y
and .r4+—=[x2+—-§h) _2
.174 X
=272
=4-2=2

8.37x8.37 - 1.63x1.63
0.674

_(837)% - (1.63°
0.674
_ (837 +1.63)(8.37-1.63)

0.674
_10x6.74 _10x 674 1000 _

0.674 674 x 100
Ix+2

20, (b) 2;;-5) 6x2 — 11x+ 15
fx—15x

19. (b) We have

dx+ 15
4x— 10
+

25

. .{_ﬁ}n‘rmm.n'.i:wuf
lympiad
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5p3+p2-3jﬁ+ %Ep +%

21, (ﬂ]ﬂp—!)_lip‘ +16p> —9p2+ 103p - 6

1594 — 10p°
= 4
26p — 9p?
26p° — %pﬂ
- + N
Lp3+ Uy
e Uy
= +
20p-6
Zﬁp-—%ﬂ
= +
22
3

22. (a)H.CF.of llabc®, 134%h%c, 17abc = abe
23, {b]xz—yg-i-E}»z—zz
=x? —(y* - 2z +2°%)

=xt—(y-2)
={x+p-z)(x—y+z)
-x+1
24. (a]xz—x+1) x4 ]
at+ad ol
|
—xt g
o+ +
2+x+1
Xtz
X x L

25. (a) 11a* + 54a + 63

=11a” +33a + 21a + 63
=1la(a+3)+21({a+3)
=(a+3)(lla+2))

26. (d) 1_§x+912 S B

Degree of the polynomial = Highest power
ofx=4
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xe+2x+4
27. (@) 2-2x+4) + 42+ 10
xt—2xd + 42
~ 253+ 10
2t 8
4x2—8x+ 10
4x=:Sx+lﬂ

-6

28. (b) Clearly x*++/x-2=0 is not
polynomial.

3
29. {¢) —iaxz yl 2 XBIXEyzz

a

. L. flfnh".-r.”r.raﬁr?.'ﬂf
1 lympiad

Foundation

X
Y.
2
4] =38
(3]
R )
X
=1444-2
=1442
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8. Linear Equations in One Variable

Linear Equation

An equation is a statement of equality of two algebraic expressions involving one or more unknown
quantities called variables.

An equation having only linear polynomials is called a linear equation.

Example: x+3=7
dx+7 1
9—3x :i I
Solution:  The given equation can be written as

Hdx+T)=1(9-3x)

Example 7: Solve the equation

= lox+28=0-3x
== lex+3x=9-28
= 19x=-19
-19
= r=——=]
19
Example 2: Simplify =T e 'J’x1
1—-3x. 4+435x
Solution:  We have (2—T7x) {4+ 5x)=(3 + Tx)}{1- 5x)
= 8 + 10x - 28x — 35x7 = 3 — 15 + Tx — 3547
= B-18x=3-%
=% - 18x+8x=3~-8
= T P
10 2

Example 3: If 10 is added to four times a number, the result is 5 less than five times the number. What
is the number?
Solution:  Let the number be x.

= 10+4x=5x-5
= Sx—dx=10+5
= x=15

Example 4: Find three consecutive even numbers whose sum is 348.
Selution:  Letthree numbersbex, x4+ 2, x+ 4
r4x+2+x+4=348

= Ixr+6=7348
— Jx =342
7
= x=%=114

. Numbers are 114, 116, 118.
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Example 5: Two angles of a triangle are in the ratio 4 : 5. If the sum of these angles is equal to 3rd
angle. What are the angles of triangle ?

Solution:  Let the angles are 4x and 5x.
: 4x + 5x + 9x = 180°

= 18x= 180

180°
= r=—
18
= x=10°
.. angles are 40°, 50°, 90°,

Example 6: Solve b _¥=b

a+bh a-b
Solution:  Given(x+ b {a—b={x-b){a+h)
= ax — bx + ab — b* = ax + bx — ab — b*
= 2bx =2ab
== x=%=a
26

Example 7: Shankar is 24 years older than his daughter. In 4 years, Shankar will be thrice as old as
his daughter. What are their present ages?
Selution:  Let the daughter’s age be x vears.
.. Shankar’s age = x + 24
Mow, in 4 years,
Daughter's age=x+4
Shankar'sage=x 4+ 24 + 4 =x + 28
: x+28=3(x+4)

= r+28=3x+412
= 2x=28-12
= 2r=16
= x=8

. Daughter’s age = 8 years
and Shankar's age =8 4+ 24 = 32 vears

Example 8: The perimeter of a rectangle is 52 cm. How long is each side if the width is 2 cm more
than one third of the length 7

Solution:  Let the length of reetangle be x cm.

W1dth=r'§-+ 2

- Perimeter of rectangle = 52
= 2(length + width) = 52
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2{x+-;i+2:|=52

X+ 42=26
3

3x+x+6="T8

4x=T2
33

L sy

Length=x= 18 cm.

Width =§-l-2=—|§+2=3cm.

dr=T8—-6
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r=—=18¢em
4

Multiple Choice Questions

- A boat goes downstream and covers the
distance between two ports in 4 hours, while
it covers the same distance upstream in 5
hours, If the speed of the stream is 2km/hour.
what is the speed of boat in still water 7
{a) 18 km/hour {b) 16 km/hour
{c) 20 km/hour (d)} 15 km/hour

. The ages of Mohan and Sohan are in the ratio
9 : 7. Ten years ago their ages were in the
ratio 7 : 5. What iz the difference between
their present ages?
{a) 5 years (b} 10 years
{c) 15 years () 20 years

. The sum of two numbers is 360. If 65% of
one number is equal to 85% of the other.
What is the largest number among them?
(&) 204 (b} 156
(c) 256 (d) 214

- A certain number of workers can finish a
piece of work in 70 days. If there are 20 men
less, it would take 10 days more for the same
work to be finished. How many workers were
there in starting?
(a) 150 (b) 160
(c) 140 (d) 152

- The sum of three consecutive multiples of 11
is 363. Which of these multiple is greatest?
() 121 (b)) 131  (¢)132  (d)122

6. Arun’s age is three times his son’s age. 10

10.

years age he was 5 times his son’s age. What
is the sum of their present ages?

(a) 60 vears (b} 70 years

{c) B0 years (d) 90 years

- Nirmal thinks of a number and subtracts from

it. He multiplies the result by 8. The result
now obtained is 3 times the same number he
thought of. Find the number,

(a) 4 (b5

(c) 6 (d) 8

The difference between the digits of a
two-digit number is 3. If the digits are
interchanged and the resulting number is
added to the original number we get 143,
What was the original number?

{a) 58 (b} 8590

(c) 78 id) 87

A grand father is ten times older than his
grandson. He is then also 54 years older than
him. What is the difference of their present
ages?

(a) 34 yeas (b) 45 years

(c) 50 years (d) 52 years

An altitude of a triangle is five-thirds the
length of its corresponding base. If the
altitude is increased by 4 cm and the base is
decreased by 2 cm, but the area of triangle
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remains the same. Find the base and altitude | 16, A shirt is sold for 1498 and the seller gains
of the triangle respectively. Tt on it. What is the cost price of the shirt ?
{a) 100 cm, 24 em  (b) 24 cm, 10 em fa) 1600 (b) 1500 (<) 1400 (d) 1450
(c) 20 cm, 12 cm (d) 12 cm, 20 em 17. Half of a herd of deer are grazing in the field
11. A field can be ploughed in 18 days. If and three fourth of remaining are playing
everyday an additional area of 16 hectares nearby. The rest nine are drinking water from
is ploughed, the field can be ploughed in 12 the river. What is the number of deer in the
days. What is the area of the field? herd?
(a) 312 hectares (b) 576 hectares (e} 72 (b) 62 (c) 74 {(d) 80
(c) 528 hectares (d) None of these 18. The ages of Raju and Rajan are in the ratio 5 :
12, The sum of the digits of a two number is 9, If &. If Raju was 5 years older and Rajan 4 years
9 i subtracted from the number its digits are younger, the age of Raju would have been the
interchanged. What is the number? same as the age of Rajan. What is the age of
(a)54  (b)63 ()72  (d)45 Raju?
13. What is the value of x in the given equatiom? (a) 15 years (b} 16 years
5{x+ﬁ}_15{2_x}=m {c) 24 years (d) 13 years
%=1 19. 1f S is subtracted from a number and the
(a)x=1 (byx=—1 2
(C)x=2 (dyx=—2 difference is multiplied by 8, the result is 12.
14. What is the value of x in the given equation What is the zorber?
Io4l -3 _x+3 3x- ®2 ®3 @4 (@S
16 7 8 14 20, Mohaesh travelled : th of his Journey by
@2 M3 (@4 (@5 2
15. What is the value of x if bus, %th by taxi, % th by train and remaining
R XA ? % km by foot. What is the length of his total
m+n mM—hn -' 3
Journey?
(a) m {b) n {a) 120 km (b) 240 km
(c) m (d)—n (c) 220 km (d) 320 km
Answer Key
L@ | 20 |3.a |40 | 5@ |60 | 7. | 8. | %@ [10.(@
11.(6) |12.¢a) |13.(a) [14.(d) |15.(c) |16.(c) |[17.(a) |[18.(a) |19.(a) |20.(d)

Hints and Solutions

. {a) Let the speed of boat in still water be x

km/hour.

(x+2)d=(x—-2)5
=% dx+8=5x—-10
—- x= 18 km/hr

Z

(b) Let Mohan's age = 9x
and Schan's age=Tx

1€}, years ago,

Mohan’s age =9 10
Sohan’s age = Tx — 10
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9x—-10 7
7x-10 5

= 45x - 50=49%— 70

= dr=30=x=5

S Mohan's age =9 = 5=45

and Sohan'sage=7x §=135

Hence difference =45 — 35 = 10 years

. (a) Let the one number be x.

Other number = 360 — ¢

MNow 65% of x = 85% of (360 — x)
65xx B5(360 — x)

100 100
= 65 x+85x =285 360
= 150x =85 = 360
- x=8:=><_36l}=2{}4
150

Other number = 360 — 204 = 156,

~ Largest number = 204,

- (b} Let the no. of workers in starting be x.
T0 w2 = (x—20) 80

e 0x=80x — 20 = 80
= Fx =20 x 80
20 = 80
= X = ————
{H]

. {e) Let the numbers be

e, 11{x+ 1), 11(x + 2}
Hence 10x+ 11{x+ 1) + 11(x + 2) = 363
= lx+1x+ 11+ 1x+ 22 =363

=5 x4+ 33=363
330

= =—=10
Sl

Greatest multiple = 11{x + 2)
=11 (I0+2)=11 = 12 =132
. (€} Let Son's age = x years
CoArun’s age = 3,
Now 10 years ago, son’s age = x — 10.
Given Arun’s age = 3x— 10
= Ix-10=50x-10
= 3x=10="5¢- 50

10.

. .?.lffr.'r-r.'r?."ir‘_.rme'"
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2x =40 = x =20 years
Arun’s age =3 x 20 = 60 years
Sum of Arun’s and Son’s age = 20 + 60
= 80 years
(a) Let the number be x.

E(x —£J=3x
s

=» Bx—20=3x
= 5x=20

=% x=4

(a) Let the unit’s digit be x.
Ten's digit=x + 3,
Original number = 10(x + 3) + 1(x)
= [0 +30+x
= [1x+ 30
After interchange, resulting number
=10(x)+1 (x+3)
=10x+x+3
=1lx+3
Hx+3+11x+30=143
22x+33=143
22r=143-33
22x =110
Llo_
22
Original number=1x+3=11x5+3
=55+3=358
{a) Let the age of grand son be x years.
Grand father’s age = 10x,

b 444+

3

= 10x=54 +x
== Ox =54
== x=b

Grand father’s age = 10 x 6 = 60 years

Difference of their present ages = 60 — 6 =54,

{d) Let the base be x.

Altitude = % X

Area:lXxxEx
2 3

www, olympiads. org &7



1.

12.

13,

14,

2
sx*  5x% 10x
N A ol 1 DYRE
= 3 3 3

24
= 122> - i{!x=24=>x=?:12

soalttnde=12 % 5/3=20cm
{b) Let the area of the field ploughed daily be
x hectares.
Area of the field = 18x
18x=(x+16) 12
I8x=12x+16=% 12
Gr=16=12
_l6x12
m e
Area of the field = 18 x 32 = 576 hectares
{a) Let the unit’s digit be x.
Ten's digit=9-x
MNumber = 10 (9 —x) + Hx)
=00 - 10x+x=90-9x

90— 9y —9=x(10)+ L(?—x)
= 8l -9x=10x+9-x
= Bl-9%x=%+9
= fx=T2=x=4
Number =90 -9 = 4 =90 _—-36 =54
5(x+6]—15(2—x}=m

b 44 d

32

X

Here

Q) et TR

—s 5x 43030+ 15c=30x— 10
2 20x + 10 = 30x

= xk=10=x=1
3x+1 2x-3 x43 3x-1
+ = +
16 7 8 14
20x+7+32x—-48 14x+42+24x-8

112 112
53r—41=38x+ 34
15x =234+ 41
75

x=—=3
15

(d) Here

L 884

15;

16.

YL

18,

19.

20.

- -gr.hh"-l".l'.?ﬂ.ffffl.'.'h'lr.'
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; x—n X+n
{e) Given =
m4+n m=n

=  (x-nmi{m-ny=(+m (m+n)
::amx—mn—nx+n1=mx+mn +m:-|-.|-12

= — i —nRx = mh+ nx
= 2z =-2mn

_ —dmn
= e m

(c) Let the cost price of the shirt be ¥ x.
x+ 7% of x = 1498

- stk = 1498
100
= 107 x = 1498 = 100
= xz-wﬂdﬂﬂ
107
{a) Let number of deer be x.
E+§r_-.’f‘—+'2}:41v:
2 4
=5 i‘:-+3—'x+‘9‘=:1:
2 8
= dx+3x+72=8x
= x="T2
(a) Let Raju’s age = 5x.
.. Rajan ‘s age = Bx
’ Sx+5=8x—4
= Ix=0=x=3
Raju's age =5 x = 15 years
(a) Let the number be x.
£ E[I—%}=i2=}8x—4=12
= Br=16
= *=2
{d) Let length of total Journey be x km.
SR SRR
—+—+—+8=x
B 4 5
5x 4 10x + 24x + 320
== = =¥
40
= 30+ 320=40x
=% x=320
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9. Quadrilaterals

. 360
For a regular polygon of » sides, we have each exterior angle = [._.__]
[

Each interior angle = 180°— (each exterior angle)
In a polygon of # sides, we have sum of all exterior angles = 4 » right angle.
Sum of all interior angles = (2n — 4) right angle.

Number of diagonals in a polygon of # sides = H[Lz_ﬂ.
Example 7: What is the measure of each exterior angle of a regular polygon of % sides 7

= 4(°

Selution:  Each exterior angle =

Example 2: What is the measure of each interior angle of regular octagon?
Solution:  Each exterior angle = EEE =45°
Each interior angle = 180° — 45° = 1357,
Example 3: What is the number of diagonals in a polygon of 10 sides?
10(10-3) 10x7
2 2

Example 4: What is the number of sides in a regular polygon whose exterior angle measures 45° 7

=35

Solution:  No. of diagonals =

Solution:  No. of sides in the given polygon = .3%? =5

Quadrilateral
If A, B, C, D be four points in a plane such that no three of them are D C
collinear and the line segment 48, BC, CD and AD do not intersect except
their end points.
The points 4, B, C, D are called its vertices. The line segments AB, BC,
CD, DA are sides of quadrilateral.
Adjacent Side A #
Twa sides of a quadrilateral which have a common end point are called adjacent sides.
Example: (48, BC), (BC, CD) ete.
Opposite Side
Two sides of a quadrilateral are called its opposite sides if they do not have a common end point.
Example: (4B, DC) and (AD, BC) etc.
Sum of the angles of a quadrilateral is 360°,

www.olympiads.ong 59



Exam 5:

Salution:

Example 6:

Solution:

Trapezium
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Three angles of a quadrilateral are 54°, 80° and 116° What is the measure of fourth
angle?

Let x is the fourth angle then

54° + 80° + 116° +x = 3607

— 250 +x=360 = x=360-250=110°

The angles of a quadrilateral are in the ratio 3: 5: 7:9. What is the measure of each of there
angle?

If the angles are 3x, 5x, 7x and 9x respectively then

3x + Sx+ Tx + 9= 3607

= 2dx = 360°
=
= x=[@} =15
24
o Angles are 3x=3x15=45"
Sx=5x15=75

Tx=Tx15=105"
9x =9x15=135°

A quadrilateral having exactly one pair of parallel sides is called a trapeziurm,
In a parallelogram, the opposite sides are equal.

The opposite angles are equal and the diagonals bisect each other.

The diagonals of a thombus bisect each other at right angles.

The diagonals of a square are equal and bisect each other at right angles.
Two adjacent angles of a parallelogram are supplementary.

Exam@ 7

Solutions @

Example 8:

Sofution:

The perimeter of a parallelogram is 140 cin. If one of the sides is longer than the other by
10 em. Find the length of each of its sides.

Let the side be x cmu
- Other side = (x + 10} cm.
Hence Perimeter = x +x 4 {x + 10) + (x + 10}
= dx + 20 = 140

1
= dx=120 = x:%ﬂ=3ﬂ' cm
. Sides are 30 cm, 30 cm, 40 cm, 40 cm.

The sum of two opposite angles of a parallelogram is 130°. Find the measure of each of
angle.
Given sum of two opposite angles are 130°.
y x+x=130°
= 2x213ﬂ°:bx=1-3i['—-=65“

So, the angles are 65°, 1157, 65°, 113°,
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Multiple Choice Questions

|
I. The four angles of a quadrilateral are in the

ratio 2 : 3 : 5 : 8. Then what is the difference
between largest and smallest angle of the
quadrilateral?
(a)80°  (b) 100 (d) 110° (d) 1202

2. Inthe given figure the bisector of Z4 and B
meet in a point P. If 2C = 100°, 2D = &,
what is the the measure of /APE?

D o
fi1® [0
P
A v ]
(2)60°  (b)80°  (c)90°  (d) 100°

3. Three angles of a quadrilateral are equal and
the measure of fourth angle is 120°. What s
the measure of each of the equal angle?
(a)40®  (b)60°  (c)BO®  (d)90°

4. The length of diagonals of a rhombus are
16 em and 12 cm respectively,. What is the
length of each of its sides?

(a) 10em (b) 12cm (c) 14em (d) 16 cm,

3. The sum of two opposite angles of a
parallelogram is 130°. What is the difference
between largest and smallest angle of
parallelogram?

(a) 65*  (b}50°  (c)115° (d) 100°

6. The bisectors of any two adjacent angles of a
parallelogram intersect at
(a)30°  (b)45°  (c}60°  (d)90°

7. If one angle of a parallelogram is 24° less
than twice the smallest angle then what is the
value of largest angle of the parallelogram?
(a) 102° {by 112°

(e) 116° (d) 120°

8. The ratio of two sides of a parallelogram is
4 1 3. If its perimeter is 56 cm, what is the
difference between largest and smallest side?
{a) 8 cm (B)4em9
(e} 12 cm (d) 16 cm

9.

10.

1.

12.

I3,

In the given Fig. ABCD is a rhombus. If
LDAB = 110°, what is #BDC?

D G
A
()30°  (0)35° (c)40°  (d)45°.

Two adjacent sides of a parallelogram are

5 emand 7 em long what is the perimeter of

parallelogram?

(a) 24 cm (b) 28 em

(c) 22 em {d) 26 em

Of any two adjacent sides of a parallelogram

one 15 longer than the other by 3 cm. If the

perimeter is 36 ¢m, then what is the length of

smaller side of parallelogram?

{a) 10.5 cm (b} 7.5 cm

(¢) 6 em (d) 12 em

ABCD is a rhombus, AC = 16 cm and

BD =12 em, then what is the measure of 307
A

P
(a) 10em (b) 12em (e)9em  (d) 11 cm

In ABCE, BE = EC, and ABCD is a square,
and ZBEC = 607, then the measure of £ BEA

will be ;
4_ ki
h‘q:::: E
B c
{a)45° (b) 35°
(c) 15° {dy 25"
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14. From the adjoining figure, find the measure
of ZEFDif AB || CD, EF || BC.
A E

15.

17.

18.

8

(a) 40°
(c) 50°

In the adjoining figure ARCD, AB = DC and
AB = BC and, ZADC = 40° and £ZBCD =

(b) 70°
(d) 60°

140°, then, ZABC =
A

(a) 60°
(c) 40°

28, then, x +¥=
{a) 29
{c) 25

PORS is a parallelogram and ZS5PR = 50°,

then find y.

(b) 70°
(d) 50°

. ABCD is a parallelogram having its sides,
AB=d4x+ 1 BC=2y+3,CD=25.Dd =y +

(b) 21
(d) 33

2 e
Al i i Jr
T0¢ x}\
5 R

(a) 70°
(c) 50°

(b) 110°
(d) 130°

19.

20.

2L

22,

If ot < 90°, then, ABCD, may be a ; (Given :
ABCD is a parallelogram) and £8 = 90°

23,

A

g

-

-
-
-
-

£

-

-
_"_p"

” -
Eh 14
.--}"‘j
...
~
%

-
-

o

(2) Rectangle
(e) Square

c

{b) Trapezium

{d) Rhombus
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If0=90° and, £4 = £C=110°, then, ABCD
is:

(a) Square () Rectangle
(e) Rhombus {d) None of these
ABCD is an isosceles trapezium , i, AD =
B, then
A B

D [
(a) AD=CD (b) £4 = LB
(c) £d=2D (dy£C =24

In the above figure, OF = 00 and PR =20R
= 20R, and also, OR = OS, then, PORS is
not a

5 P
bl o
{a) Rhombus (b} Rectangle
{c) Square {d) Parallelogram.
In the adjoining figure, AD || BC and AB and
DC are not parallel, then 28 =
A i
L1ge
D C
{a) 110°  (b)70°  ({c) 80" (d)40°
Find x and »:
- A
N HI M
[ g
iy » 1
"'--._,____“ 1
e —=dy,
KLMN is a parallelogram,
(a}x=55%p=55" (B)x=65"y=355°
(¢)x=60° =65 (d)MNone of these
62



24. ABCD is a parallelogram.
A

The measure of Z4D0 is :
{a) 55° {b) 45° {c) 35° {d) 75°

25. The quadrilateral formed by joining the
mid-points of a given quadrilateral will be
{surely) :
{a) Parallelogram (b) Rectangle
{c) Rhombus {d) Square

26. ABCD is a thombus and ABEF is a square

af lesmpionn’
Olympiad

Foundation

Find “x” from the adjoining figure.
(a) 75°

{b) 65°

(c) 90°

{d) 120°

The adjacent sides of a rectangle are in
the ratio 5: 13 and its area is 135 cm®. The
perimeter of the rectangle is -

(a) 135 em

i(b) 54 cm

(c) 81 cm

{d) 108 cm
29, ABCD is arhombus and £ AEF = 50°, Find x.

28,

find ‘a’.
F — £
e
J—" ¥
J (a) 15° (b) 20°
i 78 (e) 35° (d) 25°
oS . 30. ABCD is a square, P,Q.RS are the mid-
M Jr' points of A8, BC, CD and DA respectively.
o If the perimeter of ABCD is 1642 cm, then
D C perimeter of PORS is :
(a)30°  (b)45°  (c)60°  (d) 75° A P i
27. ABCD is a rectangle , with, ED = DC, ZBOC
= 120°, ZCED= 302, = Ty
S b T8
E "-\‘- .’J.ﬂ'
S
5 0 .
D : —n 4 13 e
L e {a) 1652 em (b) 842 em
-
T (c) 8 cm (d) 16 cm
cks ~=l g
Answer Key
L | 220) | 3.(0) | 4@ | 50) | 6 | 7.0 [ &.(6) | 9.(6) |10.(a)
IL.() |12.() |13.() |14.(d) [15.(c) [16.(d) |17.(a) |18.(a) |19.(a) |20.(b)
21.(a) |22.(b) |23.(c) [24.(c) [25.(a) |26.(a) [27.() |28.¢d) |29.(d) |30.(d)
63
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Hints and Solutions

1. (d) Let the angles are 2x, 3x, 5x, &x.
2 + 3x + 5x + By = 360°
= 18x=360°=x=20°
2r=2x20°=40"3x=3 x 20" = 60"
Sx=5%20%=100% 8x =3 »x 20° = 160°
Required difference = 160° — 40° = 120°.
2. (b) In figure £4 + £B + A0+ £D = 360°
= J4 + 2B+ 100° + 60° = 360°

=, L4+ LB =200°

= -1-4{_.-1+l.48=l:-<2m}°
2 2 2

= lé.ﬁI-P-l-éﬂ—lﬂi}“
2 2

In AP4B, #APB = 180" — 100" = 80"
3. (c) Let the angle be x.
x+x+x+ 120° = 360°
= Ix=240° = x = 80"

4. (a) Here ABCD iz a thombus and in A4OD
o ' [

6

A &

AD= 3%+ 6%
= .f64+36 = /100 =10

5. (b) Here ABCD is a parallelogram
and Z4 + £C=130°

D i
A B
= LA+ L4 =130° (vLd =.£0)
= L4 =637
LoLA+ A0 =180°
= £D = 180° - 65° = 115°

EB=£D=115°
Difference = 115° — 65% =50°

6. (d)
7. (b) Let 24 be the smallest angle.

D '
A/ B/
Let measure of 24 be x°.
Zh=x*
& LD = LB =(2x-24)°
= x* + (Z2x - 24)° = 180°
(180+24)" 204
TR g
. largest angle of parallelogram
= {2 x pB* — 24%)
=(136°-24°)y=112"°
8. (b) The oppoesite sides of parallelogram are

= b8

equal.
dx+3x+4x+3x=50
=% dx=56=x=4
d dx=4x4=16
and Jx=4x3=12

- Difference = 16— 12=4cm

9. (b) In thombus ABCD,
ZDAR =110° = ABCD
D C

A B
ZDMC =90°

ADCM:%xll[iziﬁ“

ZBDC = 180° — (907 + 55%)
= 180" - 145° =335
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100 (a) Perimeter of parallelogram
=5+T+5+7=24cm
11. (b} Let smaller side be x,
Longer side = x +3
x+x4+3+x+x+3=36

= dx+6=36 = 4x=30
== I=E=T.5
4

12. (a) "> ABCD is a thombus.
L AB=BC=CD=D4
=+ Diagonals of a thombus bisect each other.

AGzE:E=ch
2 2
BD 12
BO=—=—"=4¢
2 > cm

AB = JAO* + BO?
= /(8 + (6)° =+J100 =10 em

BC=10cm.
13, (¢) Given BE = EC
& LEBC = ZECE
In ABEC,
2LEBC + ZREC = 180"
= LEBC=/FCR = 60°
= AEBC is an equilateral triangle having
EB =8C=EC
AR=BC=CD=D4d=EB=EC
[ ABCD is a square].
LABE =907 + 60° = 150°
In AABE,
£ABE +2/4AEB = 180° [~ £AEB = #BAE].
2/AFER = 180° — LABE =180 - 150 =30°
= ZAEE =15°
14, (d) £LABC + ZBCF = 180"
[Interior angles or same side of transversal].
= ZBCF =180° —120° = 60°
LBCF= AEFD (corresponding angles)
LEFD = 60°

I "
g Unleralicnal

Olympiad

Foundation
15. {e) Joining A to C,
A
D] B
c
AD=DC
o _ AfP
v zDdc=pea=20 =4 10 _.n
2 2
LBCD = 1407

ZBCA =140° - 70° = 70"
MNow, ZBCA=.BAC=T0® (. AB=BC)
LABC = 180° — (2 % 70%)
= 180 - 140 = 40°
16. d) In a parallelogram,
AB=CD, and, BC = D4
= dy+ 1 =25and 2y +3=p+28
== x=38, and, y=25
x+y=8+25=33
17. {a) PORS is a parallelogram.
LS=L0=y=T0
18. (a) - £B=90° and, ABCDis aparallelogram
S LC=90°, 24 =90 and £D = 9D°
Sa, ABCD may be a rectangle or square, but,
since, o < 90°.
S ABCD must be a reclangle.
19. (a) = 6 =90° (Angle between the diagonals)
~ ABCD may be a rhombus or square.
But, since, #4 = ZC =110
& ABCD must be a square,
20. (b) .+ ABCD is an isosceles trapezium,
AD=BC

4 B
[T =

i u]
D E. . F c

Draw AE L DC and BF 1 DC, then, in AdED
and #RFC.
LAED = £BFC = 90°,
AB=BC.

www.olympiads.org 65



AE=BF (perpendicular distance

between two parallel lines)
AAER = ABFC (ets congruency)
£d= B

21. (a) -~ (0 is the bisector of both the diagonals.
- PORY is a parallelogram,
-+ Diaponals of the parallelogram are equal.
~. PORS may be a square or rectangle.
22. {b) -+ AR is parallel to BC, and, AR is
transversal.
2 £4 + £B = 180°
= ZB =180 - 24 = 180° — 110° = T0°
23, (¢} In ALAM,
LALLM +90° + £ = 180°
= LM =65
Sox= L M=607 (- KLMN s aparallelogram).
In ABLE,
ZBLK + 65° + 90° = 180°

= AM=180"-90"=9"
= LBLK =25°
LL=180"—-65"=y + 257 + 257
= y=~65"
24. () LOBC = £0DA =135°
{Alternate Interior /5).

ABCD is a parallelogram and P,(},R,S are the
midpoints of 48, BC, CD, DA respectively.
Consider, AC as a diagonal of ABCD,

MNow, According to midpoint theorem,

PO = é AC and PO is parallel to AC,

and SR =% AC and PQ is parallel to AC.

. PO =RSand PO || RS || AC.
s PORS will be a parallelogram.,

.._ﬁ'ufrr-.'ff.'!r'.::.uur"
Olympiad

Foundation

26. (a) v 4B is a common side in both square
and rhombus,

M AB=BC=CD=DAd=Fi=FE=ER
In AEBC,
LBEC+ £0+ £B= 1807 [£C = £BEC]
[ EB=EBC]

180°— 2B _

LBEC= 157

[£B =50° + 607 = 1507]
.+ AFE is the diagonal of square.

LAEF =45°
Now,
++ £E is the angle of a square,
LE =907
= 45°+415°+a=90°
= a=30°

27. (&) From AEDC,
LEDC =180 =2 = 30°= 120°
ZEDG = AEDC - 2D =120° - 90° = 30°
Also,
LABO = £ADB =.12¥= 60°
x =60+ 30%=90°
28, (d) SKx 13 K=195
= K=3
-~ Sides of the rectangle are
15 em, 39 cm
2. Perimeter = 2 (15 + 39)
=2x34
=108 em.
29. (d) - AE=EB.
& £BAE = ZABE =x,
ADO = 0B, and , AQ=0C

In AABE,

S DAE + Z4BE = Z4EF
= x4+ x=50°
= 2x =50°
= x=25"

wwrw, olympiads.org 6



30. (d) In A4PS,

1642 1
_J.P='AE_ W= 2
2 [ 4 ] 2 2em

and AP+ 45% = 5P7

= SP = AP? + 457
= -.J{EE +(242)?

=(242)v2 =4em

- Perimeter [PQ_RS} =4 % 4 cm
=16 cm

www, alympiads.org
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Mensuration

Volume

Volume of cuboid = Length x Breadth = Height,

Example 1:

Solution:

Exam&i‘e 2Y

Solution:

Example 3:
Solution:

Example 4:
Solution:

Example 5:
Solution:

V=ixbxh
Find the volume of a cuboid cake whose length is 12 cm, breadth 4 cm and height 3 cm.
Here I=12cm
b=4cm
h=3cm
. Volume=1Ixbxh=12x4x3=144 cm’
Iml=1coem
11= 1000 cu crm.
1 kKl= 1000 lite =1 cum.
A tank measuring 15 m long, 10 m wide and 6m deep is full of water. Find the volume of
the water in the tank?
Here I=15m
b=10m
h=06m
Volume =15 = 10= 6 =900 cu m
=900 kilo litres
Volume of cube = x 1% [ =
The volumie of a cube is 343 cu m. What is its side?
Let side of the cube is x then
X =343
= £=7 = x=T7cm
How many litres of water can a cubical tank of side 10 m hold?
Volume of tank = 10 x 10 x 10 = 1000 m*
= 1000 x 1000 = 1000000 litres.
Surface area of cuboid =2 ({x b+ bxhxixn k)
What is the surface area of a tin which is 40 cm long, 30 ¢m broad and 40 cm high?
Given /=40 cm.
b=30cm
hi=40 em
.. Surface area of tin =2 (40 x 30 + 30 = 40 + 40 x 40)
= 2(1200 + 1200 + 1600}
=2 % 4000 = 8000 sq. cm.
Lateral surface area of the cuboid =2 (I + &) A.
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Example 6:

Solution:

Example 7:
Solution:

Examg.r‘_e 8;

Solution:

Exa 9;
Solution:

Furter -u.-'.r.-.';ir::m'e’
'YOlym piad

Foundation

Find the lateral surface area of a cuboid having length 6 cm, breadth 5 cm and height
4 cm,

Here /=6 cm
b=35cm
fi=4cm
Lateral surface area of cuboid = 2 (I + b
=2(6+5) x4
=2x1lx4
= 88 cm?

Surface area of cube = 6%,
Find the surface area of cube if its edge is 5 cm.

Here /=5cm

~. Surface area of cube = 6/
=6 x5
=gx25
=150 cm”

Volume of eylinder = 7t 5.
What is the volume of the eylinder if the diameter of the base of cylinder is 14 cm and

* height 6 cm ?

- Volume = mr2h = -?2-; % 72% 6

=%2-><?x?><6

=22x42

=224 e’
Lateral surface of cylinder = 2nrk
Total surface area of cylinder = 217 + 2nrh = 2 (F B
What is the lateral surface area of the cylinder having radius 7 cm and height 6 cm.

Given »=7 cm.

h=6cm.
.. Lateral surface area = 2nrh
' :‘szx?xﬁ
7
=22x]12
= 264 cni’
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Multiple Choice Questions

. A piece of ductile metal is in the form of a
cylinder of radius 0.5 cm and length 6 cm.

It is drawn out into a wire of diameter 1 mm.
What will be the length of the wire?

(ayém (B)12m (¢)9m (d)3m

. How many cubic metres of earth must be dug
out to sink a well of 22.5 m deep and diam
Tm?

(a) B66.25 cum {b) 826.25 cum

(c) 16.25 cum {d) Mone of these

. The circumference of the base of a cylinder
is 198 cm and its height is 30 cm. What is the
curved surface area of the eylinder?

(a) 5240 cm® (b) 5940 cm”

(c) 5640 cm® (d) 5340 cm®

. The volume of a metallic pipe is 1408 em’.
Its length is 14 cm and its internal radius is
7 cm. What is the thickness of the pipe?
fa)3cm (b)4em (c)2em (d)2.5cm
. What is the fotal surface area of a cylinder
having base radius 10.5 cm and length 18 cm?
(a) 1188 cm” (b) 1818 em®

(c) 1881 cm® (d) None of these -

. A cylindrical tank has capacity of 3632 m.
Its diameter is 16 m. What is its depth?
(2)24m (b)26cm (¢) 28 em (d) 32 cm

. The vnlume of a cylinder of height § cm is
1232 c¢m’. What is the difference between
curved surface area and the total surface
area?

(a) 352 cm® (b) 308 cm®

(c) 316 cm® (d) 332 em®

. What is the volume of a cube whose total
surface area is 486 cm” ?

(a) 729 cm® (b) 572 cm’

(c) 343 cm’® (d) None of these

. A beam of wood is 5 m long and 36 cm. It is
made of 1,35 m’ of wood. What is the width
of the beam?
(a) 15 cm
{c} 75 cm

(b) 25 cm
{d) None of these

10.

11.

13.

14,

15.

16.

17.

How many planks of size 2m x 25 cm x
8 cm. can be prepared from a wooden block 5
m long 70 cm broad and 32 cm thick ?

(a) 28 (b) 32 (c) 36 (d)y 42

The radins and height of a cylinder are in the
ratio 3 : 7. Its volume is 1584 cu cm. What is
the radius of the cylinder?

{(a)2em (b)4ecm (c)bem  (d) 8cm
How many bricks of size 22 cm = 10 cm x

7 cm are required to construct a wall 33 m
long 3.5 m high and 40 cm thick and sand

uszed in the construction occupy L th part
of the wall? 10

a) 24000 (b) 25000

(c) 26000 {d) 27000

A rectangular sheet of paper 44 cm = 18 em
is rolled along its length and a cylinder is
forms. What is the volume of that eylinder?
(a) 2772 em® (b) 2722 cm’

(c) 2727 e’ (d) 2277 e’

The area of the base of a cone is 180 cm”.
If the height of the cone is 8 cm. What is its
volume?

(a) 420 cm® (b) 480 cm’

(c) 460 cm” (d) 520 cm’

The radii of two cylinders are in the ratio 2: 3
and their heights are in the ratio 5 ; 3. What is
the ratio of their volumes?

(&) 20:27 (b} 27 20

{c)10:9 (d)9:10

A swimming pool 1s 260 m long and 140 m
wide. If 54600 cubic metres of water is
pumped into it, what is the height of the
water level in it 7

(aA)lm (MlSim {€)2m (d)2-5m
A rectangular piece paper 22 cm x 6 cm
iz folded without overlapping to make a
cylinder of height 6 cm. What is the volume
of the cylinder? '
(a) 221 cm®

(c) 214 cm®

(b) 231 em?
(d) 243 cm®
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I5. The lateral surface area of a cylinder is 11440 TF=15mand its 5 total height is 41 m, What
em”. If its height is 65 cm then what is its is its total area?
circumference? 5 _
{a) 174 cm (b) 176 cm 1
(c) 184 cm {d) 186 em
19. In the given figure the outer dimension is 24 ¥ o
cm % 28 cm oand the inner dimension 16 em 25m
x 20 em. What is the difference between two
adjacent section of the frame if the width of 25m 25m
each section is same? 7 |
{a) 20 cmi P 25m o _
(b) 24 e’ (a) 825 m’ (b) 815 m”
(c) 16 om (c) 845 m" (d) None of these
()36 e : 26. ABCD is a quadrilateral field in which
20. The area of a trapezium is 480 c¢m®. The the diagonal BD is 36 m. AL L BD and
distance berween two parallel sides is 15 m CM L BD such that AL = 19 m and CM =
and one of the parallel side is 20 m. What is 11 m. What is the area of the field?
the length of other parallel side? () 520 m° (b) 540 m*
@B42m b)4dm (@©48m (d)52m (c) 560 m> (d) 570m>
21. A rectangular piece of paper 11 em x 4 em | 27 jpge length of each side of a cube is doubled
is folded without overlapping to make a then how many times does its surface area
cyhnder of height 4 cm. What is its volume? become?
@325 o’ (b} 36-5 cm’ (a) 4 times (b) 8 times
(c) 38:5 cm (d) None of these , () 16 times {d) None of these
22. T e total sy:face_ariﬂ of a cube is 486 m” | 4g qp. edges of a cuboid are in the ratio 1 + 2
Then what is its side’ ’ 3 and its surface area is 88 cm®. What is the
(a)7em  (b)8em (c)9em  (d) 12 cm volume of the cuboid?
23. The parallel sides of a trapezium are 25 cm (a) 48 cm® (b) 64 cm”
and 11 tm and its non-parallel sides are 15 (c) 56 cm” (d) 64 cm’
GE . 47 oo Wt s thi aren oRNmCKR| 95, Thesonresdiceniss e of S silae i3
() 216 cm (b} 242 cm em’ and the volume of the cylinder is 770
{c) 226 cm (d) 256 cm cm” the what is the diameter of cylinder?
24, The area of a trapezium is 384 cm?® Jts (2) Tem (b) I4em ()21 cm (d) 28 cm
paraliel sides are in the ratio 5 : 3 and the 30. The circumference of the circular base of
distance Petw:en 11:hem » I12 cm. What is the a cylinder is 44 cm and its height is 15 cm.
longer of the parallel sides What is the volume of the cylinder?
(@) 36cm (b)40cm (c)42 cm (d) 44 cm () 1155 em? (b} 1540 cm®
25. In the given figure ST'= SR, PO = OR = RT = (¢) 2310 em? (d) None of these
Answer Key
L@ | 2@ | 3.0 [ 4@ |50 | 6@ |7 (b) | 8.(a) | 9@ |10 (a)
(o) |12.(d) |13.(a) |14.(b) |15.(a) |16.(b) |17.(b) |18, (b) |19.(c) |20.(b)
[2L.() [22.(c) |23.(a) [24.() |25.(a) [26.(b) [27.(a) |28.(a) |29.(b) 130. ()
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Hints and Solutions

mx05x05%6
10
_6x10x10 _

100

1. {a)Length of wire =

Gm

2. (a) Given r=%=3.5m

h=225m
Volume of the earth dug out =mh
=Ex1x1x22.5
272
=11%x 7x11.25=866.25 m’

198 198x7
y I e ].Q'E = = ee—
3. (b} Given 2nr r Y

=3L5cm
Ji=30cm
Curved surface area of cylinder = 2nvh

=2%3.14 % 31-5% 30 = 5940 cm”

4. () Let R be the external radius of pipe.
Volume of the pipe = 1408 e’
Length of the pipe = 2= 14 cm
Internal radius = r= 7 cm

V=n(R*—r’)h

22
= I4HE=T{R'—?2}14

= R*- Lo
44

= R*=81 = R=9cm

- Thickness of pipe=9~T=2cm
5. (@) r=105cm, h=18cm

Total surface area = 2mr (2 + )

=2><E><-2-!- ]=E+E
T2 2

:ZZXE[E-?-]
2

=11x3%x57=1881cm*

wiwew, olympiads_org

6. (c) Capacity of the tank = 5632 m’

Radius :%:Em

Let its depth be b m.
ot h=5632
. %%xﬁxﬂhsiﬁﬂ
5632%7
— =28cm
i 22 %8x8

. (b) Volume of the cylinder = 1232 cm’

= wrt h=1332

= E—_fxrz xB=1232

= 3 1232x7
T ogx22
= A=TxT=>r=Tcm

22
Curved surface area = Zmrh = Zx? % T=8

~ 352 cm®
Total surface area
= omr {h+r}=2xi—2x?{3+ 7
=44 15= 660 cm®
Difference = 660 — 352 = 308 cm”

. (a) Total surface area of cube = 486 em’

6a” = 486 = a* = 81
=Y a="59
Volume of cube = a° = 9° = 729 cm®

. {¢) Let x be the width of the beam.

Volume of the beam = 1.35 m’

= Dby k=135
135100

- =T 5%36

. 135 o
5x36 36
27

= I_EEXIUU_?SM

72



Sx Sx100x70x 32
T 2x 100x25%8
=28
11. (e} Let radius be 3x and height be 7x
Volume of the cylinder = mrh = 1584

10. {a) Number of planks

= %xSxxExx Tx = 1584

=18 1584 % 7

22x3x3x7

= P=8=20=y=2

S Radivs=3x=3x2=6cm
12, (d) Volume of the wall =33 % 3.5 » 0.4
=33x100x3.5x100% 04100
=330x350x40

Sand = i_]{_l X 330 x 350 x 40

= 3300 x 350 x 40

Required volume
= 3300 x 350 2 40 — 330 x 350 = 40
= 3300 = 40 (350 —35)

=330 % 40 % 315
.~ Mo, of bricks =MEE
22x%10x7
_300x4x45
2
=300 x2x45=27000
13. (a) 2nr =44 :>r=-4~i=44X?=?um
2r  IXx22
k=18 cm
. Volume of the cylinder = 7 %k
22 x 7% %18

=22 % 7x18=2772 cm’

14. (b) Volume of cone = -31 (rer?) ()

{Area of base) (height)

2
3

Wrrtornadionn
"{D lympiad
Foundation

I %180 em® %8 cm
=480 ¢m®
15. (a) Given, the radii of cylinder=2 - 3.
Heights of cylinder=5: 3
- Ratio of volume of the cylinders
=% (2 x)* % 5x: 1 (3x)% x3x

=4x5:9%3
=20:27
17. (b) Here b =6 cm.
=dr=22= r=-2—2-=&-3—-'?

om
2n 2x22 2

Volume of the cylinder =1 7 h

=11x7x3=231em’
18. (b) Lateral surface area = 11440,
s Zm rh=11440
:>2x—2_f—2xr><65=1144{}

11440 % 7
= r:—u—..zzg!:n]
44 x 65

Circumference = 2nr

=2x%x28:22><8=”6m1

19. (c) Width of section AEFB = width of CGHD
ik (28—20)= E 4cm
2 2

A £

16
o 74 C

Area of AEFB =%x{24 +16)x 4 =80 cm?
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20.

21.

22,

23,

Width of section AEHD =
width of BFCG = %{24 —16)=4cm
Area of AEHD =-é {28+ 200xd =96 em?”
Difference = 96 — 80 = 16 cm®

{Iv) Area of trapezium = %x {20+ x) 15

= 430=%{2{}+x}]5
4
—= Zﬂ-i*x:lessu

= W+x=64 = r=64-20=44m
(c) Here h=4cm

2 —llﬁr—ﬂ—IIXT-1m1
W= T 2x22 4
Volume of the cylinder = nrh
=22-—><3><1x4
7 4 4
T T o 3g5om?
2 2
(c) Total surface area of cube = 486 (Given)
. ba’ =486
where a is side.
= a=8l=a=%cm

{a) Here MC=AD=15cm
AM=DC=11 cm

o 1 i
r
15 AN
L
e
”
#
£
A M L R
25

In ABMC, MB=25 - 11 = 14
13+14+15 42
prusl %,

Area of ABMC = -,fs{s-a}(s-b}{s ~€)

§= 21

wl ateraatiopm
10[ym piad

Fourndation

=f21x8xTx6

=.ﬁx3x4x2x7xiﬁ
=T%2%x3%2=84cm’

%XCLXM=S4

Mow

L CL=E41:2=I2cm

.. Area of trapezium
=% (11+25)x12=36x%x6= 216 cm”
24. (b) Area of trapezium = 384
=3 % (5x+3x)12=73384

o EI_E!HXI
12
2x2
=2 = =8cm

Parallel sides are 40 cm and 24 cm.
25, {a) Total area = area of ASTR

+ area of square PORT
S —
R 4im
¥ 25m
25m 25m
X

P 25m o

=%x25x(41—25}+25x25

=%x25x16+625

=200 + 625
=825 m*
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26. (b)
il > D
p:
Area of the field
= Area of A4BD + Area of ABCD

1 |
=Ex36><l9+~2—x36x11
=[18x19+18x=11
=18(19+11)
=18 30 =540 m?

27. {a) Let the length of cube = o

Surface area = 6a".

- Length of cube = 24.

Surface area = 6(2a)° = 6 x 44> = 244>

=4 % bg®
28. (a) Total surface area of cuboid
=2(Ib+ bh + Ih)
= Uxx2x 4+ 2xx3x+ xx3x) =88

= 207 4 6524+ 357 = 44

e A
= 1z " =dd = 2" =4 = x=7

29

3.

wy nilernationad
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Here [=2em
b=2x2=4cm
h=3x2=6em

~Volume of cuboid =2 x 4 « 6 = 48 cm®
(b} Curved surface area of cylinder = 220

= 2ark =220 aif1)
and volume of cylinder = 770
k=270 (D)
xrth _ 770 |
dmrk 220
r._ 77
= —_——
2 22
TTix2
—] r= -=Tcm
22

oo Diameter =2 =2 % 7= 14 cm,

(e} 2nr =dd = 2x%xr=44

and h=15cm
2. Volume of cylinder = me2h

=%%X?><?><|5

= 225 105
= 2310 cm?
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11. Visualising Solid Shapes

Key Points

» 2.D shapes is one whose two measurements, i.e., length and breadth are possible,

= 3.D shape or a solid shape has three measurements, i.e, length, breadth and height.

= A solid abject occupies some space, the measure of this space is known as volume.

» Any 2-D object can be extended to a 3-I object by means of extrusion or rotation.

» Every solid shape has some views. These views are top, side, front, bottom views. Further, side’
view is classified as right hand side view and left hand side view.

= 3.1 shapes were classified into shapes with flat surfaces, curved surfaces, and flat as well as curved
surfaces.

= 3.D shapes with flat surfaces only are further classified into prisms and pyramids.

= In prisms, all lateral surfaces are rectangles, parallelograms, whereas, in pyramids, all lateral
surfaces are friangles.

Euler's Formula .

The number of faces (F), the number of edges (E) and the number of vertices () of a 3-D shape with
flat surfaces satisfy the following relationship.
P+ F-E=132

Example 1: ldentify 2-D and 3-D figures :

{a) (b

) {c}
(d) (e) (£}
Solution:  2-D shapes : (a), (c); 3D shapes : (b). (d), (i), (f).

Exampie 2: ‘Which of the following shapes are pyramids?

AQI

i} (i} (i) (iv)
Solution:  According to definition of pyramids, only (ii) and (iii) have all triangular lateral surfaces.
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A surface bounded by planes is called a polyhedron. The bounded planes are called the faces of

polyhedron.

* If all the faces of a polyhedron are congruent, it is called a regular polyhedron. Example: cube,

letrahedron.

= If'the faces of a polyhedron are not congruent, it is called a polyhedron having un-equal faces.

Multiple Choice Questions

{a) 8 (by 12 fc) 6
2. A cuboid has - edges.

(a)4 (b) 12 {c) 8
3. A cube can be obtained by :

(a) Extruding a square

{b) Extruding a rectangle

(c) Rotating a square about centre

(d)4

(d) 6

{d) Mone of these

4. Which of the following is not a 3-D shape?
{a) Sphere (b} Cylinder
(c) Cuboid (d) Circle

5. A sphere can be obtained by
{a) Extruding a circle
{b) Rotating a rectangle
(c) Rotating a square
(d) Rotating a semicircle about its diameter.
6. A polyhedron is such that its base and top are
congruent polygons and other faces (lateral)
are parallelograms in shape :

(a) Pyramid (b} Cylinder

(¢} Prism (d) Tetrahedron
7. Aregular polyhedron has ;

{a) Congruent faces

{b) Non-congruent faces
{c) Vertices are formed by different number

of faces
{d) None of these
8. A cylinder has :
{a) 2 surfaces (b} 3 surfaces
{c} 4 surfaces {d} 5 surfaces

9. Atewrahedron has ;
(a) 3 equilateral triangles
{b) 4 equilateral triangles

13:

14,

15.

I6.

I7.

(c) 5 equilateral triangles
(d) 4 isosceles triangles

. A hexahedron has -

(b) 6 squares
(d) 6 parallelograms

(a) 8 squares
(c} 6 rectangles

. A paraboloid is formed by ¢

{a) Extruding a parabola.
(b} Rotating a parabola about its vertex,
(c) Rotating a parabola about its axis.

(d) Mone of these,
. The number of edges of a octahedron are

{a) 16 (b) 17 {cr18 - (d)20

A dodecahedron has 12 regular

{a) Equilateral triangles

{b} Pentagons

(c) Squares

{d) Rectangles

The number of faces of an icosahedron are :
(@14 (B 16 {c) I8 (d) 20

A solid is formed by rotating right-angled
triangle about any of its allitudes, The solid
will be :

(a) Cylinder (Right circular)

(b) Sphere

(c) Cone (Right Circular)

{d) Hemisphere

If two equal tetrshedrons are joined through
their base triangles, by sticking, then the

shape generated will be a ;
(a) Tetrahedron (b) Hexahedron
(c) Dodecahedron  (d) Decahedron

While drawing an isometric view of a cube,
the sides should be inclined at

{a) 30° to the horizontal
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18.

9.

20

21

{b) 30° to the vertical

(e} (30° + 30%) = 60°, to the vertical

{d) 60° to the horizontal

The front view of a tetrahedron will be ;

v
(e} & (d) None of these

Side

(b)

Fromt

The front and side views of a right circular
cylinder are ;

(a) Circular, Triangular

{b) Circular, Rectangular

{c) Curved, straight

{d) None of these.

A solid shape is generated by rotating a
rectangle about any of its sides. The shape
will be :

(a) Cuboid

{b) Cone

{c) Sphere

{d) Cylinder {right circular)

A solid shape is penerated by, extruding a
rectangle, out of its plane. The shape will be

{a) Cube (b) Cuboid
{c) Cylinder (d) Cone
The top view will contain ;
Top
Side
. Front

{a) 1 rectangle, ! square {joined)
(b) 2 squares (joined)

() 2 rectangles (joined)

{d) 1 rectangle.

23,

4.

25,

26.

27.

@ ..P.l'l’llllf'.l"?l'ﬂfff-'_'”fllr
Olympiad
Foundation
Top -

Side

4""’

Front
The above figure is generated from 4 cubes;
The number of squares in front view = x,
number of squares in top view =y. (x +¥) =
(a) 7 (b) & {c) 5 (d) 8

A cube is extracted from a well-arranged
vertical cubes, which are 3 in number. When
viewed form top, the number of edges will be
(2) 8 ()7

b) 6 (d) 10

The above solid contain 3 cubes, The number
of edges will be ; (cubes are of different
dimensions)

{a) 30 {b) 32

(c) 28 (d) 36

MNumber of vertices in Q — 25 are : {cubes are
of same dimension)

(b) 12

(a) 24 (c) 18 (d) 20

Front

The front view of the shape will have —-
edges.

(a) 5 (b) 6 (e} 7 (d) 4
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2B. Top

The top view of a cone will be
{a) Square {b) Rectangular
{c) Triangle {d) Circular

3

Side

Fromt

Bottom
The number of vertices in front view +
number of vertices in top view — number of
vertices in bottom view =

29. A parallelogram is extruded outwards with

the axis inclined at some angle with the (a)4 (b} 6

vertical. The resulting figure will be - (c)5 (d) 9

(a) Cuboid (b} Parallelopiped

(c) Parallelex (d) None of these,

Answer Key
L@ | 20) | 3@ [4@ [5@ [ 6@ [ 7.6 | .00 | 9.0) |10.0)

L0 |12.(@) |13.() [14.(d) [15.(c) [16.(6) [17.(ac)[18.(a) |19.(b) |20.(d)
21.(0) |22.(8) |23.(b) |24.(c) [25.(c) |26.(6) |27.(6) |28.(6) |29.(0) |30.(c)

Hints and Solutions

. (a} A cube has § vertices.
. (b} A cubioid has 12 edges.

3. {a) A cube can be obtained by extruding a
square.

4. (d) A circle is not a 3-D shape.

5. (d) A sphere can be obtained by rotating
semicircle about its diameter.

-
il B

A "

J’r --\“\

, Al
' §
]
! i — Sphere of radius *R"
\x /-' a‘

\E f}’

6. (c) Prism has congruent base and top faces
and remaining faces are parallelograms.

7. (a) A regular polyhedron has congruent face. |

www olympiads.org

& (b) A cylinder has 2 circular and 2 lateral
surface.

9. (b) A tetrahedron has 4 eriﬂilatc:r&I triangles.
10. (b) A hexahedron contains 6 sguares.

11. (c) A paraboloid can be generated by rotating
a parabola about its axis:

P e

{— Parabolid

Parabaly
= Axis

12, (a) Number of faces=F=§
Number of vertices = V=10
-~ Using Euler’s formula,
E=V+F-2=8+10-2=16
13. (b) Adodecahedron has 12 regular pentagons.
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14,
15,

16.

17

I8.

19.

20,

{d) A izosahedron has 20 faces.

(b) A hexahedron can be generated by
sticking two equal tetrahedrons through
their base.

(a,e)

I
1
]
i
]
]
1
I
1

The edges are inclined at 30° to the horizontal
and 60° to the vertical.

(a) 4 D B
E F
C
"AB=RC=AC

DE=FF=DF= %E

[This is the front view of a tetrahedron]
(b)

Front 2R

Side view
{d}
i e g
.............. z —
ety
]
> .
H '
]
I e
_____________ ¥ el .

21

22

i

24,

23,

26.

27.

Z8.

29.

Gnlernidional
'10 lympiad
Foundation

{b) When we extrude a rectangle, a cuboid
will be generated.

{(a) The top view will have 1 rectangle joined
with a square.

Rectangle Square

(b) Number of squares in front view =3
Number of squares in tap view =3
Lxty=(3+3)=6

{c) Top view :

Number of edges =7

{¢) When 2 cubes are joined, then the number
of edges will be
=(12+12)—(4)=20
When 1 cube is joined to the two cubes in
desired manner then no. of edges
=(20 + 12) - (4) =
+» cubes are of same dimensions.
(b) After joining of 2 cubes, a cuboid will be
formed,
- No. of vertices = 8
Adfter final joining, no. of vertices
=8+4=12

{b) C> ne. of edges =6
(b)
" — Top view

The top view of a cone contains circles
with radii varying from zero to R, in radial
directions (same centre)

)
. — Parailelopiped

www, olympiads.org a0
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30. (e) Topview
lSoIid line

Top view = no. of vertices = &

Bottom view = no. of vertices = 4

e e e —— -

Front view = na. of vertices = 3

i
i
I
!
|
1
1
]
i

- Required no. of vertices = (3 + 6) — (4) = 5.
.+ Top view has solid line, but the solid line will be invisible in bottom view.
- Top view has 6 vertices and bottom view has 4 vertices.
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Data Handling

Multiple Choice Questions

1. From a well shuffled deck of deck of 52
cards, one card is drawn at random, What
is the probability that the card drawn is a
diamond?

(@) ; B © :'1-

1
d o
3 (d) 13
2. A bag contains 4 red halls, 5 green balls and
7 black balls. They are mixed thoroughly
and one ball is drawn at random. What is the
probability of getting a black ball?
7 5 1 i
a) — b} — — =
{}16 ”Eﬁ (E}q “Iﬁ
3. The following data shows the apgricultural
production in India during a certain year.

}rmaafmu's 5| Rice | Wheat | Pulses | Maize
h e =
57 16 19 k]

What is the central angle for Rice in a pie
chart?
(1) 120° (b) 108° (c)90°  (d) 144°

4. The electricity bill in Rupees of 25 houses
of a certain locality for a month are given
below. 472, 763, 312, 630, 384, 324, 700,
617, 754, 776, 596, 745, 565, 780, 378, 570,
683, 400, 356, 365, 435, 506, 548, 736,
Arrange the data in increasing order and find
the frequency of the group 7000-800.

(a)3 (b) 4 (c)5 (d)7
5. The monthly income of a family is T 14, 400

and the central angle for the rent on a pie
chart is 100°. What amount shows the rent?

(a) T 5400 (b) T 1800
(c) T 4000 (d) T 3600

b.

10.

11.

In a pie-chart for expenditure in percent
incurred in the construction of a house in a
city, the central angle for cement is 72°, What
is the percentage of cement expenditures ?
{a) 15% (b) 20%

(e} 25% (d) 30%

In a lottery there are 10 prizes and 20 blanks.
A ticket is chosen at random. What is the
probability of not getting a prize?

3 |
(c) 3 (d) =

2
®) 3 13

1
a) —
(a) 5
From a well shuffled deck of 2 cards, one
card is drawn at random, What is probability
of getting a red card?

| 1 3 ]
{3)2 (]4 [EJH {113
In a box of 100 electric bulbs, § bulbs are
defective. One bulb is lzken out at random
from the box. What is the probability that the
bulb drawn is not defective?

2 [ 23 l
(a) 25 (b} 3 (c) 25 (d) 25
One card 15 drawn at random from a well
shuffled deck of 52 cards. What is the
probability that the card drawn is a queen?

1 l 2
by — g) — d) —
{ J.i’r © 13 @ 13
A die is thrown. What is the probability of
getting 67

(a) ] ' (b)

|
(a) E

= 2| =

1
(c) s (d)
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12, From a well shuffled deck of 52 cards 16 One of letters from the word PHYSICS is

One card is drawn at random. What is the chosen at random, What is the probability
probability of getting a card of black 67 that this letier is S7
1 ] | 3 | 2
A = iz A = 5 S
Wy OF OF @ oF ®) 5
13. The ages of 50 members of the Junior cricket (c) % (d) None of these

club in a town are as given below. 15, 17, 14,
13,14, 13, 14,17, 17,16, 17,16, 15, 16,15, | 1% Oneoffetsas form the word “MOVEMENT”

14, 13, 14, 15, 13, 18, 13, 15, 14, 15, 13, 14, is chosen at random, What is the probability
]3, 13, l?, 15, 14, !4, ]T, ifh l?f 15, 14, I?, that this !t-f.tﬂr is M?

16, 16, 16, 14, 16, 13, 18, 185, 15,14, 14, i 1 2 1
What percentage of members is in the 15-16 (a) 5 (b) 3 (c) 7 @ 3

age group?

(a)28% (b)30% (c)32%  (d) 36% 18, An 8-faced fair dice with numbers 1 to 8 is
rolled. What is the probability of getting an

14. The pie-chart represents the amount spent on
P * P even number?

different sports by a sport club in a year. If 1 ]
the total money spent by the club is T 10,800, - 2 gl 4y =
Find the amount spent on cricket. @ 2 ®) 3 © 4 o 6

19. A survey of 400 family of a town was -
conducted to find out how many children are
there in a family?

Ll 2193 ]|4]|s

- ol o | o | i2s 95 | 12 | 26
(2} 3000  (b) 4500 (c) 5000 (d) 6000 *faﬁm

15. Mohan spends 40% of his monthly income What is the probability That a family has 3
on food items, 20% on house rent and 30% children.
on miscellaneous items. He saves 10% of 8 AF
his income every month. What is the central (2} gp (b) J00
angle for house rent on pie-chart? 3
':ﬂ:’ 144# {b} 36° {C} 729 {d} 1080 {E:I E 'I:d_} None of these
Answer Key

L@ | 2@ [ 30 [ 4@ [ 50 | 60 |7 ®) | 8. | 9.() |10 (ﬂ
) 12.(8) [13.d) [14.() [15.(0) |16.(6) |17. () [18.@) [19.(a)

Hints and Solutions
I. () Total number of all possible outcomes = 52 2. (a) Total number of balls =4+ 5+ 7= 16
No, of diamonds = 13 Mumber of black halls = 7

13
P{getting a diamond) = T =

] . T
- Pigetting a black ball) =—
7 (getting a all) 6
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.

(h) Total production =57 + 76 + 19 + 38
= 190

al
gle for rice = ——x 360
Central angle for rice 190

3

=" 360 =108
1
(d)
Amount of | 300- | 400- | 500- | 600- | 700-
bill (%) | 400 | 500 | 600 | F00 | 8OO

Frequency | 3 3 & 4 7

Frequency of the group = 700 - B00 =7
(¢} Ceniral angle
_ Value of componeent

» 3607
Total value
X
= P w 360
= 100 3300
R ol s o SR T
360

o

# 100

{(h) Percentage of cement = 7

K

P

=20%

(b) Tota no. of tickets = 10 + 20 =30
No, of blank tickets = 20
Pinot getting a prize) = 2 = =

30 3
{a) Total no. of possible outcomes = 52
MNumber of red cards = 26.

26
Pgetting a red card) =—=

]
B | -

() Total no. of electric bulbs = 100
MNo. of defective bulbs=8
No. of bulbs which are defective = 100 -8
=92
2 2

. 9
; is not defective) = ——=
P{getting bulb is not defective) 100 25

(c) Total no. of possible outcomes = 52
No. of queen = 4.

1.

13:

14.

13,

16.

17.

15,

19,

s -, relernentiona’
Olympiad
Founclation
L
52 13
{e) Total no, of possible outcomes = 6
I

Plgetting 6) = E

{a) Total no. of possible outcomes = 52
l
26

Figelting a queen) =

2
No.ofblack 6 card =—=
No. o c 5

{d) Age 13-14 | 15-16 | 17-18
No. of 22 18 0
members

Percentage of members of 15-16 age group

= Ex 100 =36%
50

o

150
(h) Amount spent on cricket = 3 = 10800

60®

=% 4500
20

(c) Central angle for house rent = ﬁx 360
= 73°

{b) Total no. of letters = 7
no, of letter §=2

Probability that this letter is S :%

(b) Total no, of letters =8
No. of lefter M =2

+= | =

2
P(getting a letter M) = 2 =

{a) Total no. of possible outcomes = §
Total ne. of even nusnbers =4

4 |
P(getting an even number) = s
(a) Total no. of family = 400
No. of family having 3 children = 95

: e

P (family having 3 children) = e
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13. Direct and InverseVariations

Direct Variation
Two quantities g and b are said to be in direct variation, if whenever the value of a increasing or

5 i . . L | .
decreasing then the value of b increases or decreases in a manner that their ratio T remaing constant,

£
— = constant
b
a8 dy
H = E = = Constant
ence b B b
Example 1: If P and Q are directly proportional then find the value of P, and 0.
S 4 P 14
96 36 0,
Solution:  Here E = ﬂ =f= Bx 36 =3
96 36 Q6
5 14 14 3 96

Then —=— =3 0 =~ _ 168
% g 2Ty ‘

Example 2: A train is moving at a uniform speed of 90 knvhr. In how much time will it cover a

distance of 270 km?

Solution:  1f x is required time then-
 Distance (im) %0 270
. Time (hour) 1 x

It iz case of direct variation,
o 270 270
—=——=x=——=3hours,
| x =l

Example 3: Abus covers 680 km in 51 litres of diesel. How much distance would it cover in 30 litres

of diesel 7
Sefutipn:  1f x 1% reguired distance then
Distance (ki) - 680 x
" Diesel (litre) 51 30
It is the case of direct variation. | L = | 680 x 30
oA o
51 30 = x =400 km

=3 JIxx=080%30
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ExamEFe 4: Sohan walks at the uniform rate of 12 km/hr. What distance would be cover in 2 hours
15 minutes?
Solution:  If x is required distance then
" Distance (km) 12 x
Time (Minute) 60 135
It is the case of direct variation.
! 12_x
& 60 135
=% 6%z = 12x135
= = 22X0T o
6
Inverse Variation

Two variables @ and b are said to be in inverse proportion if ab =&
where & is a constant

So, i bl =iy bg =dy b} ==k
Example 5: If [ and A are inversely proportional then find the value of L, and M,?
S 16 Ly 48
A 946 .12 M,
Solution:  Here l6x6=1L, = 12
l6x 6
= L= 5 =8
and T6x 6 =48x M
i M, = 16x6 5
48
Example 6: If 12 men can do a work in @ days then how many men can do it in 4 days?
Solution: It xis required no, of men then
- Ne. of men 12 x
 No. of days g 4
It is the case of inverse variation.
i 12%x9 = xx4
- s X o i
Example 7: A train is running at 72 ki/hr. If'it erosses a pole in 25 seconds. What is its length?
Solgtion:  Here 72 km/hour = T2 x ISE =20 mfsec

Now if x is the length of rain then
Distance (m) 20 x
Time (seconds) 1 25
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It is the case of direct variation,
20 _ %
| 25

= x=20%25=300 m.
Example 8: 6 taps of equal capacity can fill a tank in 45 minutes. How many taps can fill in 15 min-
utes?
Solution:  1fx is required no. of taps, then
* No. of taps & x
Time (minutes) 45 15
It is the case of inverse variation.
Exd45=xx15
6 xd5

15

I=————=c=18 taps

Multiple Choice Questions

. A train is running at 36 kmvhour, If it crosses
a pole in 25 seconds, then what is its length?

(a) 250 m (b} 225 m (c)275m (d) 300 m

- A garrison of 1500 men had provision for
38 days. However a reinforcement of 400
men arrived. For how many days will the
provision last?

{a) 28 days (b} 30 days

{c) 32 days (d} 34 days

. Manish can pack 260 bundles in 5 days. How
many bundles can be pack in 7 days?

(a) 264  (b)364 (c)384 (d)324

. A worker is paid T 280 for 8 days work, If the
total income of the month is T 945, For how
many days does he work?

(a) 25 days (b} 26 days

(c) 27 days {d) 28 days

- A bus is travelling at an average speed of
56 km/hour, How much distance it will travel
in 15 minutes?

(a) l4km (b) 12km (c) 13km (d) 16 km

- In 15 days, the earth picks up 1.2 x 10% kg of
dust from the atmosphere. In how many days
will it pick up 4.8 x 10 kg of dust?

(2} 40 days (b) 50 days

(c) 30 days (d) 60 days

7.

10,

11,

IfL and M vary inversely. When L is 10, M
is 6. Which of the following is not a possible
pair of corresponding values of L and M?

(a) 12 and 5 {b) 15 and 4

(c) 45 and 1.3 (d) 25 and 2.4

If 28 persons can do a piece of work in
63 days. How many persons will do it in 35
days?

(a) 48 {b) 46 (c) 52 (d} 36

A 270 m long train is running at 81 kmv/hr,
How much time will it take to cross a 225 m
long platform?

(a)l8sec (b) 21 sec (c)22sec (d)24 sec
By working 8 hours a day Ankur can copy a
book in 18 days. How many hours a day should
he work so as to finish the work in 12 days?
ia) 10 hours (b} 12 hours

(c) 14 hours (d) 16 hours

It 6 men can do a job in & days. In how many
days can 8 men do it?

{a) 4 days (b) 5 days (c)6 days (d) 8 days

. A factory requires 42 machines to produce

a given number of articles in 56 days. How
many machines would be required to produce
the same number of articles in 48 days?

(@40 ()46 (c)48  (d)49
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13. A photograph of a bacteria enlarged 70000 | 19. A car is travelling at a uniform speed of
times attains a length of 7 cm. What is the 84 km/hr. How much distance will it cover in
actual length of the bacteria? 15 minutes?
(a) 10%em (9) 10 em {a) 16 km (b) 18 km
(¢) 10 %em (d) 10~"em {c) 19 km (d) 21 km
14. 1f5men or 7 women canearn ¥ 1372 perday, | 20. Ranjna types 510 words in half an hour. How
How much would 10 men and 5 women earn many words would she type in 10 minutes?
per day? {a) 153 (b) 150
fa) ¥ 3724 (b) T 3624 ey 170 (d) 85
{c) T 3524 (d) X 3124 21. 14 workers can build a wall in 42 days. In
{147
15. 11 persons can dig 6 o m long trench in one i gy gy 33 workers:can buila?
4 {a} 21 days (b} 28 days
day. How many men should be employed for (c) 14 days (k) 7 days
digging 27 m trench of the same type mone | 23 A can do a piece of work in 25 days and B
day? can finish it in 20 days. They work together
{a) 42 men (b) 43 men for 5 days and then A leaves. In how many
(¢} 44 men {d} 46 men days will B finish the remaining work?
16. The scale of a map is 1:3 x 107, Two cities (2) 8 days (b) 10 days
are Scm apart on the map. What is the actual {£) 11 days (d) None of these
distance between them in kilometer 7 23. Amar, Rajesh and Mohan can do a piece
(&) 1000 km (b} 1200 km of work in 10 days, 12 days and 15 days
(c) 1500 km {d} None of these “respectively. How long will it take to finish it
17. A loaded truck covers 18 km in 35 minutes. if they work together ?
At the same speed how for can it travel in (a) 5 days {b) 4 days
7 hours? {cy 6 days {d) 3 days
(a) 196 km (b} 216 km 24. A pipe can fill a cistern in 9 hours. Due to
(¢) 212 km {d) 192 km a leak in its bottom, the cistern fills up n
18. 6 cows can graze a field in 28 days. How long 10 hours, If the cistern is full, in how much
would 21 cows take to graze the same field? time will it be emptied by the leak?
(a) 6 days (b) § days (a) 60 hours (b) 70 hours
(c) 7 days (d) 12 days (c) 80 hours (d) &0 hours
Answer Key
L@ | 2m |30 | 4@ | 5. | 6. | 7.(0) | 8.(c) | 9.(c) |10.(b)
() 124 [13.@ |14.@ |15 |16.(c) [17.(®) [18.(b) [19.(d) |20.(c)
2L.(b) |22.(c) [23.(b) |24.(d)
wianw. olympiads_orng B
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Hints and Solutions

- (a) Speed of train = 36 km/hour
=36 x ]%E 10 m/se

" Length of train = 10 x 25 = 250 m,
. (b) If x is required no. of days then

| Numberofmen | Number of days
| 1500 38
B 1500 x
1500 x
1904 38
1500 = 38
i o B0
T 900 dene
- (b) If x is bundles can be pack in 7 days then
_No.ofbundles | ' No.of days'
260 5
x 7
@=E=—$x= 261'.}:{'?=364
x 7 3

. Let x be required no. of days then

 Wages | No.ofdays
280 8
945 x
5 280 B2 045
x 945 0 280
=% x=27 days
. (a) If x is required distance then
__‘Distance | = Time (min)
36 60
x 15
56 60 15x 56
ERE R

- {d) If x is required no. of days then

. No.ofdays | ~Massofdust
15 12 % 10°
x 4.8 % 108

‘f lympiad
Foundation
15_12x108
X 48x10%
48x10® %15
= r=———m
1.2x10%
= x =60 days.
7. (e) Given
2T & <ML
10 i
10_5
12 6
10 _#%
15 6
1013
45 &
10_24
25 6
8. (e) Ifx is required persons then
~No.ofpersons - | No.ofdays
28 65
T 35
It 15 the case of inverse variation.
28 135 2R wp5
— T [ = e ==
x Bs 35
9. (e) Here Speed of train = 81 km/hour
=Elxi=i§m.-’s
18 2
Distance covered = 270 + 225 = 495m,
Timetakanbyl:ain=ﬁ=M=22 sec
45 45
2
10. {b) If x is required time then
. No.ofdays . | . No.ofhours
18 &
l! X J
18" » 18x8
E-g:ﬂt: 5 =12 hours

www alympiads.org 89



11, (&) If x is required days then

oy nfernalioned

" No. of Men No. of days
6 g8
] x
E=£=:-Jr:-Eﬂnﬁ-:la}.«s
8 8 8

12. (d) If x required machines then

No. of machines No. of days
42 56
= 43
ig:ﬁ:?x:ﬂx%:@maﬂhims
x 56 48
cleria =
13. {d) Here actual length of ba o000
s
10000
14, (a) Given 5 men =7 women
1 men= ;—r women

MNow

10 men =% * 1= 14 women

If x is required money then

‘No.ofwomen |  Earning ()
7 1372
19 ¥
7 13712 137x19
v X 7
= x=T3724

15. (¢) If x is required men then

- Length "“No. of persons

?E m 11
4

2Tm x
27

4 1
21 x

— r= M =44 men

21

Olympiad
Foundation
16, () If x is actual distance then
Distance on | 5
map (cm)
ﬂntunl'_d.ist:_lnrte 35107 5
“i{em)
7
xSRI L (e e
100 = 1000

17. (b) If x is required distance then

Time (Sec)’

i mshﬁﬂ&

35
a0

18

iy

35
g _I8
i X

= x=2l6km

_lExTxﬁD
T35

18. (b) If x is required no. of days then

No. of cows 'No.of days
i 28
21 x
It is the case of inverse variation.
6 x =6
—=—=px= =8da
= 2 23 21 b
19. (d)
.+ Time (min): Distance (km)
&0 84
15 x
00 A e T o
15 x &0
20, (c) If x is required words then
Time (min) No. of words
30 510
10 x€
30_s10
10 =x
510=10
= =170 words
= Ay
a0

www, olympiads.org




21. (b} If x is required days then

. No.ofworkers | No.ofdays _

14

42

21

X

It is case of inverse variation.
14 =x 14242
—=—= =
21 42 2F .

=28 days

22, {e)In ] day A+ B can do [é-f- —l} part of

work.
- §5_- 8

T 100 100

20

In 5 days A + B can do % part of work.

9
= EE part of work

23

24,

wi nlernaiional

Foundation
i 9 'H
Rem it=]l—-—=—
aining pa T Sl

B can finish the remaining work in % »% 20

= 11 days
(b) In one day Amar + Rajesh
+ Mohan ean do
I 1 1 _6+5+4

1 12 15 60

sl
60 4

S0, they can finish the work in 4 days if they
work together,

1 I 10-9
d) Here — — —
@Here 516~ %0 %
So, cistern will implied by the leak in 90

hours.

I‘I
J -
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High Order Thinking Skills

Mathematics

. The area of the base of a cone is 180 cm®.
If the height of the cone is 8 ¢cm what is its
volume?

{a) 480 cm’ (b) 1440 cm’

(c) 6188 cm’ (d) 22.5 cm’

. The difference between the 5.1 and C.LI. on
12500 for 2 years at 20% when the compound
interest is payable annually is

()50 (BIT70  (c)F 100 (d)¥ 200

. Umesh tossed a coin three times. What is the
probability that Umesh gets more heads than
tails?

(a) 0.5 (b) 0.125

{c) 0.375 {d) Mone of these

. If 28 men can do a piece of work in 65 days.
How many men will do it in 35 days?

{a) 48 men (b} 52 men

{c) 56 men {d) 62 men

. In 10 days earth picks up 2.6 x 10° kg of dust
from the atmosphere. How much dusk will it
pick up in 45 days?

(a) 1. 17 = 10° (b) 1.17 = 107

(€) 1.17 % 10° (d) 1.17 x 10°

. One of the factor of x> +6V3 x—48 is
(x= Y } - What is the other factor ?

(b) x—83
(d) x- 63

(a) x+3v"§
(c) x+ 63

. Two octagonal perfect dice with number
1 — 8 are thrown together. What is the
probability that both the numbers are even ?
1 1 7 I
L puscfh — dy —
(a) y (b) 3 (c) 4 (d) 3
. In what time will ¥ 64,000 amount to ¥ 68921
at 5% per anmum il interest payable half
yearly?

10.

1.

12,

14.

15.

16,

{a) 1.5 years {b) 2.5 years

{c) 2 years (d) 3.5 years

A mobile set is sold for ¥ 1498 and the seller
gams 7% on it. What is its cost price?

(a) 1200 (b} 1400

{c) 1440 (d) 1460

The sum of digits of a two-digit number is 9.
If 9 is subtracted from the number, its digits
are interchanged.

What is the half of that mumber?

(a) 26 By 27 (c) 28 (d) 29
What is the value of x if
(Ox + 3l(? —2x) -
(x+4)(5-x)
@17  ®-17 (©19 (@-19

The curved surface area of the cylinder is
5940 cm’. If its height is 30 cm, what is the
diameter of the base?

(a) 36 cm (b) 198 cm
(c)31.5em {d) 63 m

A cuboid vessel is 20 cm long and 12 cm
wide. How high must it be to bold 3 liters of
water?

(a) 12.5em {(b) 12 cm
(c) 14 cm (d) 4.5 cm
. . 2 —_]"'u
What is the value of ———7?
oy
@0 1 (@2 (d-1
The square root of (L0004 is
(a) 0.2 (b1 0.02
{c) 0.002 (d} None of these
What is the value of M by
1.1x0.11
(a) 2 by 3 (c) 9 {dy 11
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17. 9x% + 25 — 30x is the square of

(a)3x—5 (b)—3x—5

(c)3x+5 (d) =3 +5
17. One of the factor of x* + 17x + 60 is

(a)x+12 (b x—5

(c) 5x—1 (dyx—12

19. The perimeter of a rectangle is 54 cm. If its
width is 2 cm more than one-fourth of its
length. What is its length?,

{a) 12 cm (b} 16 cm
(c) 20 cm (d) 24 cm

20. Oneofthe letters from the word SOCIOLOGY
is chosen at random. What is the probability
that this letter is 07

1 oy L
'I.'a]'3 E)ﬁ

1
) 5 {d) None of these

R —— Jﬁ.zml—v"ﬂ.lﬁ&l?
i at 15 e value ol —— )
O 02401 + Jo.1681

os _utermaticn
Olympiad
Foundation
22. The product of two numbers is 1575 and their

quotient is 2, What is the difference of the

mumbers?
{a) 5 (b) 10 (c) 15 (d) 20
23. The diagonal of a square is 4 /2 m. What is
its perimeter?
(a) IZm {b) 16 m
(c) 24 m {d) None of these

24, What is the simplified value of

1 |4 [—s] 169
=t =+ — | [x—7
319 L13 2

7%
{a) == (b)-2
-23 - 26
(c} 5 (d) =

25. A well with internal diameter Sm is dug
7m deep. The earth taken out of it is spread
at around to a width of 2 m to form an
embankment. The height of embankment
will be :

® = {)45 (©) 75 {}45 (@) l4m (b)28m (c)42m (d)5.6m
Answer Key
L@ [ 2@ [36) [40) [56 [ 6@ | 7.0 | 8.0 | 9.6 |10 (b)
() |12.(d) |13.) |14.) [15.(0) [16.0) |17.(2) |18.(2) |19.(c) |20.(n)
21.(0) [22.(b) [23.(b) |24.(c) |25.(d)

Hints and Solutions

. (a) Area of base = 180 e’
7
o = 180

Valume of cone = %ﬂ;rzh
:%x!ﬂﬂxﬂz&lﬂﬂ em’

2500 % 2 %20

2 (gp5L = = 1000

1
A=2500 I+E-
100

¥
=2500( & | =2500%3% = 3600
5 2%

C.L=3600-2500="1100
Difference =C.1. - 51
=1100—-1000=7% 100

3. (a) Probability of getting 2 or 3 heads

wiww. nlympiads.org g3



)
. {a) wzmxm? =117 % 10°

. (8) x* + 643 x— 48

=3 +E~.Ex—2~;‘§x—43
=x(x+83)-243 {x+3\|@]
=(x+83) (x - 243)

. (a) Total no, of outcomes =8 x 8= 64
Both numbers are even,

1(2,2)(2,6) (2. 8) (2, 4)(4.2) (4, 4), (4, 6)
{4, B), {6, 2), (6, 4) (6, 6), (6, 8) (8, 21 (8. 4)
(8, 6), (8. 8)}.

Required probability = ;—i- ==

P =3 64000
A=T 68921,

?"=£u.-'{r
2

L
r
A=P|I+—
( IU'U]

= HE92] = 64000 I+-—5-
200

68921 [41 ]”
- o

64000 | 40
- ay _(s1

40 40
=% n=3

3
~ Time = 5 1.5 years

. (b) Let cost price be ¥ x,
x+ 7% of x = 1498

Tx
= r4+—=1498
BRI

= 107x=1498 = 100

1498 » 100

i=—
107

= = 1400

. .-.?frfwwr?ﬁcwrrl'“
Olympiad
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10. (b) Let unit's digit=x.

L.

12.

3.

14,

15,

- (b)

10°s digit = (9 x)

MNumber= 10{9-x)+1xx
=90 — 10+ x=90-9%
=90-9%-9
= 10x + I{9 =x)

Bl-9x=10x+9—x=%x+9

Ox+9x=81-9
= 13x='?2:>x={-§=4
MNumber =909 x4

=90—-36=54.
54

Half = == =27
2

(x+3({7-2x) =

(x+H(5-x)

= X+NT-20=2(x+4)(5-x

= Tx—2x% + 21— 6x =2(5x—x% + 20— 4x)

(d)

=5 x+21=2x+40
=% x=21-4=~19
{d) Curved surface area = 5940
= 2nrh = 5940

2
= ExTxrx30=594‘]

5940 % 7
= F=— =
2%22%30

(a) Ibh = 3000
= 2012w b ="3000
3000

h= =125cm
2012

(b) +/0.0004 =0.02

100 10 _ [121%9
[LIVETI TP
10710

www alympiads.org G4



o | Wulerintic

Olympiad
Foundation
17, (a) 9x" + 25 - 30x oy
8 SxT
=32+ (5 - 2030 (5) g i =175%T=25%T %7
=(3x =353
ey = y=5xT7=35x=45

18. (@) %%+ 17xc+ 60

. Diff ¢ b =A%~ 35
=3 4 5x 4 12x + 60 HISTCAID (L IERISES 10

= x(x+5) +12(x +5) 23. (1) Area of square = —x (4477
=(x+5) (x +12) 2
1
19. Let the length be x. =5 x16x2
; x x+8
Width == + 2= Ry
4 4 =l6m
Perimeter of rectangle = 54 Side =16 =4 m,
= 2[x+x:8]=54 Perimeter=4 x 4 = |6 m.
4 8 52-56 -4
dx4+x+8 24 &) ——-—= it
= 2[%}54 9 13 117 117
=4 169 -2x13_-26
= 5x+8=108= 5r=100 Tk i
b e 26 1 -23
20. (a) Total number of letters =9 -T+E:_T

Number of letter “0° =3

. - 3 i 25. (d) Volume of earth dug out
Required probability i .
:n[%]]x?
+/0.2401 —/0.1681
21, (b = 1
J0.2401 +/0.1681 _EX[E] =7
42-41 8 4 ? i
=mwxlbx

49+41 90 45
=22%16=352m3

22. (b) Let the numbers be x and y. Area of embankment = % (R% ~ /)

o xp=1575,and, £ =2 (@)
# T =7 (36 - 16) =20 tm’
From, —=2 = x =_’l Arsa of embankment x h = volume of earth
¥ 7 T dug out.
9 = Wnxh=16xTxx
2Y % y=1575 Yerst
7 = h= 20 =56m

www.olympiads.org a5
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Reasoning

6. Find the odd one out in the following

. If GSJJII stands for COFFEE. How will you
write NOODLES?

(a) RSSHPIW (b) RSSGPHV

{c) RSSHQIV {d) RSSHPTW

. Players who are not singers are represent by
O Teachers

7.

How many such 3's are there in the following
number sequence which are immediately
preceded by an odd number and immediately
followed by an even number?
53894372381384235734236
(2) One (b} Two (c) Three (d) Four

M Singers 7. How many such 5's are there in the following
[ Players number sequence which are immediately
' 3 preceded by an odd number and immediately
followed by an even number
3 935864532615274532
{a) 2 (b) 3 (c) 4 (dy1 (a) One  (b) Two (c) Three (d) Four

. Manoj drives 10 km towards east and turns to
the right hand and drives 3km then he drives
towards west 3km. He then turns to left and
drives 2km. Finally he turns to his right and
travels 7km. How far is he om his starting
point and in which direction would he be?

The Mishras have three children

Suman, Sumit and Sangeeta. Suman is
married to Sajal Mahajan and they have a
son Mohit. Sangeeta marries Sunder Pandey
and Preeti and Ankur are their children, Sumit
{(Suman’s brother) is younger to Suman but

(a) 10 km, East (b) 5 km, West elder to Sangeeta. What is the surname of
(c) 8 km, West {d) 5 km, South Mohit?
. Find the missing number in fig (X) {a) Pandey (b} Sharma
: 07| %6 (¢) Mahajan (d) Mone of these
g 73 10. It *x" denotes *>’, *+' denotes “+* ‘A’ denotes
“»* *=" denotes ‘=", > denotes ‘+', < denotes
19 ? =%, =" denotes ‘<’ then which of the
3|47 following option is correct?
Fig (X) () 9< 3,251 %82
(a) 58 (b) 60 (B)9>5=4_18+9>16
(c) 56 (d) 62 (c)28+4A2=6nr4+2

. Find the odd one out in the following
anagrams,
(a) GNDREA
{c) AOIRD

(b) HNOPE
(d) TPSO

2

(d13=T7<6+2=3n4

Find out the correct letter pair form the option
to denote the same relationship among the
group of letters as established between the
sets given below.

anagrams BT WE o s
{a) HCRIA (b) HEAWT (a) BD : MP (b} AB : PW
(c) SPLUE (d) ZIAME () AC: RV (d) FG : 8V
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12. In the given series, one term is wrong. Find | 17, If black means pink, pink means blue, blue
out the wrong term . means white, white means yellow, vellow
5,27, 61,122, 213, 240, 509 means red then what is the colour of clear
{a) 509 (b 122 (e} 6l (d) 27 sky ?

13. Ankit ranks seventh from the top and twenty {a) Red (b} Pink
sixth from the bottom in a class. How many (c) Yellow (d) None of these
students are there in class? 17. A family consists of six members [, J, K, L,
(a) 31 ) (b) 29 . {c) 32 (d) 34 M, N. There are two married couples. J is

14. In the given series how many pairs of doctor and father of M. N is grand father of K
successive numbers have a difference of 2 and is a teacher. L is grand mother of Mand is
each? a housewife, There iz one doctor, one teacher
861228742153862171413264 one nurse, one housewife and two students in
(a) Four (b)Five (c)Six  (d) Seven the family?

15. 6,13,25,61,101,7 Which of the following are two married
(a)201  (b)202 (c)203  (d)205 couples?

16, Find out the number that lies inside all the {a) VL, JM () NL, T
figures (c) MN, KN (d) NI, K1

6\ 3 20. Find the missing term
4
VR /\ /\
5 ! 3|4 o\ /3
(a)3 (b) 4 (c) 6 (dy 7 (1) 916 {b} 936 (c) 918 (d} 924
Answer Key
(@ | 2.(d) | 3.(d | 4.(8) 5. (a) 6. (a) I 7. (¢} 8. (b) 9.(c) |10.(c)
1.(a) |12.{d) |13.{c) |14 (a) |15 {El_r_!f,'_{l:l_]_ll 17.(b) |1B.(b) |19.(d) |20.(b} |
Hints and Solutions
L. (a) COFFEE — GSIII1 B. b)9358645326152745312
NOODLES —» RSSHPIW 6.3 ‘? — ';‘
=554 8+9>
3 (d) A 10 km -k
(d) . 0+5+4=18+9+16
S 18=2+16=18=18
2 k| 3 kM I3, fe)6+1+25=32
e 15, ()6x2+1=13, 13%2-1=25
Tk =5 kit it 25=%24+1=51, S51=x2-1=101
5. (a) All other are means of communication, W w30
- 20. (b) 3 =9
6. {a) All others are food grains : .
7. (€©)53894372381384235734236 6"=36
L= L L1 1
www . clympiads,org oF
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Model Paper - 1

Section |: Logical Reasoning

1. Which one of the following sets is best | 3 [ etters of the word given below have been
represented by the given diagrams? jumbled up. The letters have been numbered
and followed by four options. Choose the

option which gives the correct order of the
' Q letters to form a meaningful word.
' I N L A s G

i 2 3 4 5 6 °

43,6, 1,5
(A) Animals, Insects, Cockroaches Eg; 3’ 4’ :’ 1‘ 2’ 5
(B) Country, States, Districts ©) 5, 1* ﬁ‘ 2. 4, a
(C) Sun, Planets, Earth (D}6,1,3,5,4,2

(D) Classroom, Blackboard, School

2. In a certain code TELEPHONE is written
s ENOHPELET. How i ALIGATOR | Sechion II: Mothematical Reasoning
written in that code? =3
{A) ROTAGILA - (B)ROTAGAIL
{C) ROTAGILE (D) OTAGILAR

6 Father’s age is equal to the sum of the ages
of his five children. After 15 years, his age
will be only half of the sum of the children’s

3. Intheseries6412287421538621 ages. How old is the father?

71413 2 8, how many pairs of successive

numbers have a difference of 1 each? Eg; jﬁ YE:E Eg;i; }:;?
(A) Four (B) Five ye Y
(C) Six (D) Seven
7. What is the value of x*+ ¥* + 2° — 3xyz,
4, Find amongst the four options the figure whenx=2,y=1andz=-37
which most nearly contains the Fig. (X). (A) 6 (B)0
— (C) 2 (D)- 4
(/"5:) Find the value of:
_ go.0014/™
| = o
1) @ L] 1<) % 1ok )
; (A)10x (By =
10
xl-\ lﬂx (]
C) — Dy ==
©= (D) [ g ]
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8. What is the value of x in the given equation? | 14. John made the given grid to show some

(3x - 8)(3x +2) — (4x — 11)(2x + 1) = (x—3)
(x+7)

(A)2 (B)4

(€y3 (D)5

Last year Mr. Nitin earned Rs. 19600 from
the com he grew on his farm. This year he
expects a 7% increase in the income from
corn. How much does he expect to eamn
from corn this year?

(A) Bs. 13720 (B) Rs. 30972

(C) Rs. 10972 (D) Rs. 20972
Evaluate:
J1l-3 + \{25 + J‘IGB + 1{'154 + /225
(A)4 (B)6
(C) 8 (D) 10

11. What is the measure ofx in the given figure?

12

13

_(C] 180 m

L

P R
(A)112® (B)110*
(C) 1097 (D) 107°

Write (377 + 3-') x 3 in simplest form.
(A) 113 (B) 3*

(C) 3* (D) 3¢

A2 cm long grasshopper can jump 160 cm.
If a 6-metre tall animal had the same height
and jump ratio, how far could he jump?
(A)48 m (B) 480 m

(D) 8000 m

www_olympiads.org
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e
L

S'.iigg set

E-il‘dfpth

Flowars

.
1234667889

R - -

> x

Which ordered pair best represents the
point on the grid labelled “Birdbath™?
(A)(2,6) (B)(3,4)
(©)(1,3) (D) (4, 3)

16. Students at a local college were asked how

many hours they slept last night. The given
chart shows the data. The probability of the
students who slept for 6 hours is .

Hours of Sleep No. of Students
G 14
7 26
8 28
9 15
More than 10 6
(A) 15/89 (B) 6/89
(C) 14/28 (D) 14/89
859



17.

18.

19.

What is the average of the sixth even
number, and fifth and eighth odd number
after 2007

(A)210 (B) 211

(C) 212 (D)213

Addition of rational numbers does not
satisfy which of the following property 7
(A) Commutative (B) Associative

(C) Closure (D) None of these

How many cubic metres of earth must be
dug out to sink a well 22.5 m deep and of
diameter 7 m,
(A) 866.25 m*
(C) 77.82 i’

(B) 495 m?
(D) 748 m’

20. When a number is divided by 125, the

remainder is 82, when the same number is
divided by 25, the remainder willbe
(A)8 (B)9

{C)6 (D7

21. Between which two consecutive whole

numbers/2000 lies?
(A) 41 and 42
(C) 43 and 44

(B) 44 and 45
(D)45 and 46

22. Which two quadrilaterals have exactly four

lines of symmetry ?

Ll

CEI

23

i1 (2)

(A) (1) and (5) (B)(3) and (2)

(C) (3) and (4) (D)(2) and (5)

In the given figure, if £ A=(2x+10)°, £
B=(x+20)°, £C=(y-50)°and £LD=
(v —10)°, the valuesof x and yare .
(A) x =30°, y=120°

(B) x=60°, y = 40°

(C) x=50°y=120°

(D) x =70 y=90°

{3) (4) (5

i .I._-?;u-"ﬂ-#r?."rr;rrrz!
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24. The compound interest on a certain sum for
2 years at 10% per annum is Rs.525. The
simple interest on the same sum for double
the time at half the rate percent per annum
is :

{A) Rs. 400 (B} Rs. 500
(C) Rs. 600 (D)Rs. 800
25. Factorise :3 — 12(a - b)?
(A)3(1 +2a+2b)(1 —2a+2b)
(B} 3(1 —2a—2b) (1 +2a—-2b)
{C) 3(1 +2a—2b) (1 —2a+2b)
(D) 3(1 - 2a—2b) (1 — 2a - 2b)

chh’on II: Everyday Mathematics

26. A man sold 10 eggs for Rs.5 and gained
20%. How many eggs did he buy for Rs, 57
(A) 12 (B)25/12
(C) 25 (D) None of these

27. Mrs. Nysa needs to take a taxi to the
doctor’s clinic. The taxi ride costs Rs. 15
for the first km and Rs. & for each additional
km and part thereof. How much does Mrs.
Nysa pay for a 3.8 km taxi ride?

(A) Rs. 35 (B)Rs. 28
(C) Rs. 32 (D)Rs. 39

28. Two flower beds in a park are similar
rectangles of same width. The longest side
of the large flower bed is 48 cm long, and
the longest side of the small flower bed is
16 cm. If L is the area of the large flower
bed and S is the area of the small flower
bed, which equation is true?

(A)S=L-16 (B)S=L+16
(C)S=(1/9L (D)S=(1/3) L
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29,

30.

The Wright brothers had their first successful
flight near Kitty Hawk, North Carolina. Mr.
Mohit finds it easy to remember the year
in which the flight occurred because the
number is the square root of his telephone
number 3629025. In which year did the
flight occur?

(A) 1925 (B) 1935

(C) 1945 (D) 1905

Kareena is on the fifth floor of a building.
Her car is in the parking garage which is
three levels below the ground floor. She
gets in the elevator and travels from the
fifth floor above ground level to the third
floor below ground level. How many floors
did she travel?

(A)T7 (B) 6

(C) 4 (D)8

www.olympiads.org
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Answer Key

14c) | 2.(a) | 38 | 4 | s | 60) | 7.(8) | 8{c) | 9.(B) | 10.D)

11.(A) 12.(C} 13.(C) 14.(B} 15.(0) 16.(0) 17.(C) 18.(D} 19.(A) 20.{D)

21.[B} 22.(C) 23.(C) 24.(B) 25.(C) 26.(A) 27.(0) 28.(D}) 29.(D} 30.(D)
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Model Paper - 2

X Hr:rj.-.f many numbers from 11 to 30 are there. | 5. Choose the correct mirtror image of Figure
which are exactly divisible by 7 but not by (X), when the mirror is placed along PQ.

37
(A} Two (B Four {A) | (B} <>D
() Five (D) Six | 1

Rahul bought 4 packets of noteboak papers (c) (J; (D) Fig.iX)
for school last vear. Each packet contained
30 notebook papers. He used about 20
notebook papers every week, Find the
number of notebook papers Rahul was left
with after 7 weeks?

(A) 67 (B) 17

(C) 70 (D) 60

bd

DAL VAR AR

3. I “paper’ is ealled “wood’, ‘wood’ is called
straw’, “straw’ is called ‘grass’. ‘grass’
is. called “rubber” and ‘rubber” is called
“cloth’, what is furniture made up of ?

(A) Paper (B) Wood
(C) Straw (D) Grass

4. A comunumty swonming peol is open
on different days depending on the air
temnperature. The given table shows the air
temperature on different days. The dates
listed in the table show that the pool was
closed on July 1, August T and October 1.
If the pool was open on all the other dates
listed, which of the following statements
best describes the air temperature when the
pool is open?
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Section II: Mathematical Reasoning

6. A mistake was made in simplitying the
expression given below.

Simplify: 5+ 2(6 +4)* - 27,
Step 1: 5+ 2(10) = 2%,
Step 2: 5+ 20-8,

Step 3: 25 - 8,

Step 4 17.

In which step did the first mistake appear?
{A) Step | (B} Step 2

(C) Step 3 (B3 Step 4

7., What percentage of the figures are ¢ircles 7
Z-N @
o B A A @ @

@& © A
A © @.00

(A) 48% (B) 50%
(C) 52% (D) 54%

8.. Find the wvalue of the expression given
below?

3a'+2a%x5—4 i
4
(A) 24 (B) 39
(Cy 27 (D) 36

9.. Which of the following figures has 10
vertices?

wrwW meccademia s om
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1,

13.

{A) Figure UJ (B) Figure V
(C) Figure W (D) Figure X
Which list of integers is in order from

greatesf to least 7
{(A)-42, 38, -4, 40, 41
(B) -42,41,40,-39, -4
(C) -4, -39, 40 41, 42
(D) 41,40, -4, -39, - 42

. Which model best represents the expression

Mr. Sameer was trying to find a tablecloth
for his rectangular dining table. He knew
the area and perimeter of the tabletop.

Area = 40) square metres, Perimeter = 28
metres

Which of the following best represents the
width and length of the tabletop?

{A) Length = 10 m, Width =4 m

(B} Width =2 m, Length =20 m

(C) Width= 5 m, Length=8m

(D) Width =4 m, Length= 12 m

If 2 unit cubes, one on each are placed on
the unit cubes marked ‘X, which solid will
be obtained?

104
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14, Fill in the blank of the statement given

below,

70 have factors,
(A)2 (B)4
(C) 6 (D} 8

15. Which of the following is true for the two
given congruent figures?.

(A) ﬁs_ﬁ
(B) ST = X¥
(C) TQ=WX
D) £0=.F

16. The total cost of 5 teddy bears is the same
as the total cost of 9 clowns. Find the cost
_of a teddy bear.

whehw. olympiads, org
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=215
(A) Rs. 27 (B)Rs. 28
(C) Rs. 30 (D)}ERs. 32
17. The perimeter of the given figure is ¢
—7m
L }
4 m 4m|i3m
i' 5m
o
! 3
I.' |3 m
(A) 68 m (B)48 m
(C) 58 m (D} S50 m

18. Which of the following digits makes the
given statement true? .
The number 60619 is divisible by 9.
(A)3
(C) 5
19. Given that,

(B) 6
D)8

(A)3/4 (B)3/2
(C)3/8 (D)3/5

20. Asha looked at several different Hower
arrangements before purchasing one. The
arrangements varied in price from Rs.15.62
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21

to Rs. 37.50. Which measure of data can
be used to describe the variation between
maximum and minimum price?

{A) Mean (B) Mode

(C) Range (D) Median

Which of the following figures are acuie
isosceles triangles ?

21,

23.

24,

i

(A} P only (B) Q only
(C) R only (D)R and S only
Evaluate:

3 1 i 1.9
+3 1 X

4 2 3 2 10

{A)4.48 (B)-4.46

(C) - 4.82 (D)4.46

Mshwin used the rule listed below to rewrite

the expression 10% x 10° =107

10m = 10" = 10™*®

Based on this rule, which of the following

is equivalent to the expression 8% = §° 7

(A) 87 because 8 = 88 =8+*

(B) 82, because 8 » §=g+**

(C) 82, because 8 x 86 = 896

(D) 8% because 8 x §6= g+

A building is 24 m long. The bottom of the
ladder is 10 m away from the foot of the
building. Find the length of the ladder?
(A)12Zm (B)24m

(C)26m (D)8m

Amit counted the number of people in line
for tickets at the movie theatre. Every time
he saw 7 people, he added a tick mark on
his counting sheet, as shown below.

4 Sdernedionad
Olympiad
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Amit saw 6 more people after he added his
last tick mark. Which could be used to find
u, the total number of people he saw?
(A)16+H+T=u

(B)l6x6x7=nu

(C)16xT+6=u

(D)16+T7—-6=u

Section Ill: Everyday Maihemuhts

26. The average of three numbers is 5m + 8.
Two of the three numbers are 2m + 3 and
4m + 5. Express the third number in terms
of m in the simplest form.

{A)9m + 8 (B)27m + 24
(C)2Im+ 16 (D)21m + 32

27. Hrishant packs boxes for an appliance
company. He can pack a large box in 10
minutes and a small box in 4 minutes. He
needs to pack 10 large boxes and 20 small
boxes. If he starts his work 3.5 hours before
closing time, will Hrishant have time to
finish the work before closing time if he
works without stopping?

(A) Yes, Hrishant will finish the work in 3
hours.

(B) No, it will take Hrishant 4 hours to
finish.

(C) Yes, Hrishant will finish the work in
2.5 hours.

(D) No, it will take Hrishant 6 hours to
finish.

28. The total length of all songs on a CD,
Anshuman bought is about 74 minutes.
Each song is between 4 to 6 minutes long,
Which is a reasonable number of songs that
could be on the CD?

(A) 10 (B) 40
(C) 74 (D) 16
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29. Misha answered 56% of the 150 problems
on her history homework correctly. How
many problems on her homework did she
answer correctly?

(A) 56 (B) 65
(C) 84 (D)92

30. Which of the following statements
represents the greatest percent of change?
(A) A tree grew from 6 feet to 12 feet in 1

year.
_(B) An aquarium that was originally priced
at Rs. 90 is now priced at Rs.140.

(C) A person whose salary was Rs. 1000
per week is now earning Rs. 1500 per
week.

(D) A baby who weighed 5 pounds at birth
now weighs 20 pounds.
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Answer Key
L iy ) 4[0) 5.(C) 6.(D) 7.(8) 8.{C) 9.(8) | 10.(D}

114A) | 12.(C) | 13(C) | 14.(B) 15.(D) 16.0) | 17.0c) | 18(D0) | 19.44) | 20.(D)

21.8) | 22.4c) | 23.40) | 24.8) 25.(C) 26.A) | 27.4p) | 28.(D) | 29.0) | 30.(D)
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