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1. Real Numbers

Key Points
Natura} Numbers N=f{l23.4 .. }
Whole Numbers W=1{0,1,2,3,4,. .. .... }
Integers Z=4{. ... BB b B 238, e o }
Rational Numbers Q= {g, g4 # 0, p g are co-prime}

These numbers when expressed as decimal representation are either finite or infinite recurring.

Irrational Numbers: Those which are not rational e.g. \/5 \/5 —_ 7T, efc.
These numbers when expressed as decimal representation are infinite and non recurring.
Real Numbers: Collection of all above numbers i.e. N, W, Z, Q and irrational numbers,
All numbers can be represented on the number line.
Euclid’s Division Algorithm: This is based on Euclid’s division lemma.
Euclid’s Division Jemma: Given positive integers a and b, there exist unique integers g and 7 such
thata=bg+r,0<r<b
According to this the H.C.F. of any two positive integers a and b with @ > b is obtained as follows:
Step 1. Apply the division lemma to find gandr, wherea=bg+r,0<r<b
Step 2. 1f r = 0 then H.C.F. is b. If r = 0, apply Euclid’s lemma to b and r.
Step 3. Continue the process till the remainder is zero. The divisor at this stage will be H.CF. (q, b).
Also EILC.E. (a, b)=H.CF. (b, r).
Example: Ifa= 117, =45
By Euclid’s division lemma,
117=45 %2427
a=bd, +r,
where dy =2, r, =27
We observe that common divisor of @ = 117 and b =45 are also common divisor of b =45 and Fy =27
and vice versa '
45=27%1+18
b=d,r| +r, where d, =1 and =18
We observe that common divisor of #1 =27 and r, = 18 are the common divisor of b = 45 and r; =27
and vice versa 5
Applying Buclid’s division lemma on
rp=27and r, =18
27=18x%x1+9
ry=dyry+ry, where dy = 1,75 = 9
ry =18 and ry = 9 are common divisor of g = 117 and b =45 and vice versa
18=9x2+0 '
r3=9isadivisor of r, = 18 and r, = 9
HCF =9

www.olympiads.org
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Example 1: Use Euclid’s division algorithm to find IL.C.F. of 4052 and 12576. il

(a)3 (by2 (c) 1 (d)4
Solution:  (a) 12576 =4052 x 3 + 400
4052 =420x 9+ 272
420 =272 % 1+ 148
272 =148 x 1 + 124
148 =124 x 1 4 24
124=24x5+4
24=4x6+0
Divisor at the last stage or remainder at the earlier stage is the H.C.I i.e, 4.
Example 2: Find the H.C.F. of 65 and 117 and express it in the form 65m + 117x.
(a) 13 (b) 11 {c) 10 (d)5
Selution:  (a)
Here 117 =65 x1+52
65=52%x1+13
52=13x4+0
H.CF. of 65and 117 =13
Now 13=65-52x1
13=65—-(117-65x 1)
13=65-117+65x1
13=65x2+117 (-1}
13=65%x2~117
13=65m+ 1170, where m =2, n =1
Example 3: Find the largest number that divides 2053 and 967 and leaves a remainder of 5 and 7
respectively.
(a) 64 {b) 60 {c) 55 (d) 99
Solution:  (a)
Here 2053 — 5=2048
967 — 7 =960
Required number = H.C.F. of 2048 and 960
960) 2048 (2
1920
128) 960(7
896
64) 128(2
128
The largest number = 64

If x and y are two numbers then the product of L.C.M. and H.C.F. is equal to product of these numbers
1.e., Xy

www.olympiads.org 2
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Example 4: If the H.C.F. of 592 and 252 is 7, then what is their L.C.M.? ~ Foundation
(a)21312 {(b) 21000 (c) 21311 {d)21310
Solution:  (a)
L.CM. x HCF =592 x 252

= LCM. x7=592x%x252

2325
= LCM. = 392 i; =

= =21312

=592 x 36

Fundamental Theorem of Arithmetic

Every composite number can be expressed as a product of primes and this factorization is unique apart
from the order in which the prime factors occur.

Revisiting Irrational Numbers: Let p be a prime number. If p divides o, then 2 divides a, where  is
a positive integer.

Example 5: FExpress 7429 as the product of prime factors.
()21 x 17 x 13 (b)) 17x 19 %23 (c)51 %19 %29 {d) None of these

Solution:  (b)
(17 437
L&

7429 =17% 19 x 23
Example 6: Express 3825 as the product of prime factors.
(8)3x3x5x%x17 (b)3x3x5x5x17
{e)3x5x17 (d) None of these
Solution:  (b)

3825=3x3%x5x5x 17

3

Qan

<€D
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Revisiting Rational Numbers and their Decimal Expansions Faundation

I. Let x be a rational number whose decimal expansion terminates. Then x can be expressed in the
2 : 2 e :
form o where P and d are co—primes. The Prime factorization of ¢ is of the form 27 % 57 where m and

n are non—negative integers.

Example 7: Find the decimal expansion of }-}9

125
(a) 1.5 (b) 1.4 . (c) 1.1 (d) Nene of these
189 189 2°x189
Solution: ) —— = — = -
) 125 5 xS
_ __3X‘893 o 15%:2- =1.512
(2x5° 10
Example 8: Find decimal expansion of %
(a) 8.5 (b) 0.875 (c) 8.4 (d) 0.878
s
Solution: b) — = — = —
olufi ()8 3 Py
_ Tx125 875
@x5°  10°
=0.875

o . . i ;
I Letx= = be a rational number such that the prime factorization of d is of the form 2 x 5" where

m and # are non—-negative integers then x has a decimal expansion which terminates after K places of
decimals, where K is the larger of m and n.

. 1 2
Example 9: At how many places of decimal ?1:7;_5 terminates?

£

(@) 5 b4 (©)3 (d)2
RENNI -
3125 29x5°

Seolution:  (a)

So, it has terminating decimal expansion which terminates after 5 places of decimal.
I Ifx= g be a rational number such that the prime factorization of 4 is of the form 2" 5" where
m and # are non-negative integers, then x has a decimal expansion which is non-terminating repeating.
Example 10: Is % non-terminating repeating?
{a) yes {b) no {(c) can’t say {d) none of them

LS .
455 SHTHI3
As 455 is not of the form 27 x 5"

Solution:  (a)

So, the decimal expansion of ngg is non-terminating repeating

www.clympiads.org 4
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in the form of 1032m — 408 x 5. What is the
value of w7

{a)4 (®2 ©-2 (@3

What is the largest number which divides 615
and 963 leaving remainder 6 in each case?
(a) 78 (b) 76

{c) 87 (d) 83

- 1F 5005 is expressed in the term of product of

price factors, then which prime factor is the
largest?
{a)5 {by 11 {c) 13 (dy 17

- What is the L.C.M. of 144, 180 and 192 by

prime factorization method?

{a) 2680 (b) 2780

(c) 2880 (d) None of these
The H.C.F. of two numbers is 16 and their
product is 3072, What is their L.C.M.?

(a) 192 (b) 172

{c) 152 {d) 186

What is the largest positive integer that will
divide 398, 436 and 542 leaving remainder
7,11 and 15 respectively?

(a) 16 (b) 18

{c) 17 (dy 14

The H.CF of two numbers is 145, their
L.CM. is 2175. If one number is 725, then
what is the other number?

(a) 435 {by425

{c) 415 (d) 465

What is the smallest number that when
divided by 35, 56, and 91 leaves remainder
7 in each case?

{a) 3847 (b) 3647

(c) 3247 {d) 3547

IfL.CM. and H.C.F. of two rational numbers
are equal then the numbers must be

14,

15

16.

17

18.

19,

29,

21,

. lympiad
Multiple Choice Questions Foundation
- What is the largest number that divides (a) Prime (b) Equal
445, 572 and 699 having remainders 4, 5, 6 {¢) Co—prime (d) Composite
respectively? - 1. 24 2 is
(a) g; (Z} b"; (a) Irrational (b} an integer
{c) 62 (d)6 (c) not real (d) rational
. JF CF. 0 321 5 BT
If the H.C.F. of 408 and 1032 18 expressed 12. 12398 is

{(a) An integer

(b) An irrational number
{c} A rational number
(d) None of these

- Find the sum of the exponents of the prime

factors in the prime factorization of 196,
(a)2 (b3 (c) 4 (@35
What is the H.C.F of 95 and 1527

{a} 1 {b) 19 (c) 38 (d) 57

Find the smallest number by which 27
should be multiplied so as to get a rational
number,

(a) V27 (b) 3v3

(©)3 @ 3

If # is a natural number then 9% — 4% is
always divisible by

{a)3 (b) 13

{c)Both 5 and 13 (d) None of these
If nis any natural number then 67 — 5" always
ends with

(a)3 ®) 1 ()7 (d) 5

Find L.CM. 0f 42 and 63.

(a) 120 (b) 126

{c) 115 (dy 116

What is the sum of exponents of the prime
factors in the prime factorization of 5769

(a) 6 (b8 (e) 7 @5
What is the difference of exponents of prime
factors in prime factorization of 12259

(a) 1 (b2

{c)2 ) {d} None of these
Find the least number that is divisible by all
the numbers between 1 and 10 both inclusive?
{a) 2520 (b} 2320

(c) 1920 (d) 2720

www.olympiads.org 5
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23. 53 is 36, ifHCi* 9{306 and 637 is 9, then what Is the
; . L.CM. of 306 and 6577
{a) Rational (b} Irrational N o
(¢} Real {d) Integer (a) 22338 (b) 22318
. e (c) 22238 (d) 22118
23. In the prime factorization of 13915 what i ) ol o _ gon g
is difference between largest factor and 31. 'H n - a.xia‘t.umi number, then 977 ~ 18
srilloct sl a!w‘a-ays divisibleby
@18 23 (@17 (@15 g";{ ? A
24. f the H.C.F. of 210 and 55 is expressible in the (&) bt (a) and (b)
form 210 x 5 + 55y then what is the value of »? (d) neither (a) nor (b)
(e 12 ) B8 SQ 5 @ _3_5 32, N is a natural number such that when N° is
25. The decimal expansion of the rational divided by 9, it leaves remainder a. It can be
number _Ei’j_? will terminate after concluded that
27%8 {a) a is a perfect square
(a) 4 places (b} 2 places {b) a is a perfect cube
{¢) 3 places (d) 5 places {c) Both (a} and (b}
26. The product of H.CF. and L.CM. of {d) Neither {a) nor (b)
the smallest prime number and smallest | 33, Ifn isany natural number, then 6" — 5" always
compaosite number is ends with ____
()2 (b6 {c) 4 (d) 8 (a) (b)3 ()5 (d)7
7. Whi?h _Of ﬂ*f" follcwing number has | 34, Which of the following is always true?
- terminating decimal expansion? (a) The rationalising factor of a number is
@ (b) - unigue et
49 9 82 (b) The sum of two distinct irrational
g 29 37 numbers is rational
(€) 232 (@ a5 {c) The product of two distinct irrational
: e . numbers is irrational
28. What is product of H.C.F. and L.C.M. of the (d) None of these
numbers 81 and 507 y -
; 35. Ashok has two vessels which contain 720 mi
(2) 900 {b) 4050 - : . e
and 405 ml of milk respectively. Milk in each
(¢) 8100 (d) 2100 : ; : :
vessel is poured into glasses of equal capacity
29. ‘The decimal expansion of 147 williormioate t(.) their bn.m. Find the minimum flumber of
120 glasses which can be filled with milk.
afier how many places of decimal? (a) 45 (b) 35 ()25 (d) 30
() 1 {b) 2
{c)3 (d) None of these
Answer Key
1. (a) 2.0 |3.(c) 4.(c) 5.(c) 6. (a) 7. 8. (2 9.(b) 10 (b)
1. |12.c) [13.(c) |14.(®) |15.(d) [16.(c) |17.(b) |I18. by [19.(b) [20.(c)
21.(a) |22.(b) |23.(a) |24.(b) [25.(a) |26.(d) ;27.(b) |28 (b) [29.(c) |30.(a)
31.(¢) [32.(c) |33.() |34.(d) |35.(c)
www.olympiads.org 6
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1. (@) Here 445 ~ 4 = 441; 572 - 5= 567, | 17. () 6"—5"=6' _ 5! =
699 -6 = 693 6°~ 5= 36~25 =11 andsoon
Now we have to find H.CF. of 441 , 567,693, 18. (b) 324 = 22 5 32
2. (b) Given H.C'F. of 408 and 1032 = 24 and 6 24
19. 6=2%x3
1032 - 408 x 5 =24 ’ (b)§7 2-28x
= 1032m =24 + 2040 = ,
= 1032m = 2064 20. (c) Here 1225 =52 x 72
o e 2064 " Required difference=2-2=0
1032 21. (@L.CM.of1,2,3,4,5,6,7,8,9, 10=2520
3. (¢) Here 615 — 6 = 609; 963 — 6 = 957 22. (b)
~ H.C.F. of 609 and 957=87 23, (2) 13915 =5 %11 x 11 x 23
4. (©)5005=5x7x11x13 Required difference =23 — 5= 18
5. (g L.CM. OE 1445 180, 192 24, (b)H.CF.0f210and 55 =5
144:22><32 210 5+55p=5
180:26><3 x5 = 35y =15-1050
192=2 ;3 A =  55p=-1045
v LCM. =2°% 3% % 5=2880 1045
: = Y i
6 () LCHE = produf:t of numbers 55
H.C.F. of numbers 43 43
b O .
wn_ P T Todn
16. 26. (d) Smallest prime number = 2
% {a) 3;32 = ;]:32;’? G~ 1l =425, Smallest composite number = 4
Required number = H.C.F. 0f 391, 425 and 527  Beguired product=2x 4=(8
2
=17 27 (b) -72—1—6 = ‘*"—';‘]‘H—‘
HCF.xLCM. 29x5"  BK125x125
& A et numnbegee= = e 28. (b) Required product = H.C.F. x L.C.M.
= 5 —
1452175 Sl —4050
Sy o435 30. (a) L.C.M. x H.C.F. = 306 x 657
= L.CM. x9 =306 x 657
9. (b)L.C.M. of 35, 56, 91 = 3640 7 2 306:657
Remainder = 7 = LCM. == =22338
Requricn numbe’l; . 3240 Fia=3041 31. (¢) Given expression is in the form o — 5%
13. (c) We have 196 =22 x 7 9°" — 47" is divisible by both (9 — 4) and
2+2=4 (9+4)ie. 5and 13.
14. (b). H.CF. of 95 and 152 = 19 33. (a) For any natural number #, 6" and 5" end
15. {278 = J81 =9 with 6 and 5 respectively.

www.olympiads.org
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35. (¢) Here H.C.F. of 720 and 405 is 45 ™ PRl

405)720(1
405

315)405(1
315
90)315(3
270
43)90(2
90
X
720 405,

H ired number = ——+——
ence requiretc NUMHer 45 45

1125

o= e =25
435

www.olympiads.org 8
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2, Polynomials

Polynomial

An expression of the form Px)=ag+ax + a;,_x2 +...+ax" where a, # 0 is called a polynomial in
x of degree n. Here ay, a,, ... a, are real numbers and each power of x is a non-negative integer.

Example:
2x+3isa polynomial of degree 1.
X ix+2isa polynomial of degree 2.

Types of Polynomial
There are many types of polynomials,

1. Linear Polynomiai
A polynomial of degree one is called a linear polynomial. It is of the form ax + b, a0,

Example: 2x - 5, 2x =3, x— % etc.

2. Quadratic Polynomial
A polynomial having degree 2 is called a quadratic polynomial.
It is of the form P(x) = ax? + bx+c,a#0.

Example: x° + x + 2,322 —J2x 4 5 etc.

3. Cubic Polynomial
A polynomial of degree 3 is called a cubic polynomial.

Itis of the form ax® + bx® L ex - d, g 0
Example: x* —2x? +3x+1, V223 - 22 +2z+5

Value of a Polynomial at a given Point

If P(x) is a polynomial in x and if & is any real number then the value obtained by putting x = . in P(x)
is called the value of P(x) at x = o1, '

Example 7: 1f P(x) = 2x* - 3x + 5 then find P(-5) and P(3).
Solution:  We have P(x) = 2x? —3x 1.5

then P(-5)= 2(~5)2 —3(—5)+5
=50+15+5=70
and P(3)=2(3)* - 3(3) + 5
=18-9+5=23-9=14.

www.olympiads.org 9
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A real number « is called a zero of the polynomial P(x) if P(at) = 0.
Example 2: If P(x) = x* — 2x — 3, find the zeros of polynomial. ¢
Solution:  Given P(x) a5 3
= —3x+x-3
=x{x—3)+ Hx—-3)
=+ Dx-3)
then P(3)=32-2(3)-3=9-6-3
=9-9=0
P = (-1 -2(-1)-3
=1+2-3=0
So, 3 and 1 are zeros of the polynomial.

Relation between Zeros and Coefficients of a Quadratic Polynomial
If & and P are the zeros of P(x) = ax® + bx +c,a# 0 then

o+f=—
a

and aff = 2
a

A quadratic polynomial whose zeros are o, and  is given by x* = (ot + B)x + .
Example 3: Find the zeros of the polynomial.
FO) =5 + Tx+ 12, .

Solution:  We have f(x) = 4+ T+ 12
=x’+4x+3x+12

=x{x+4)+3 (x+4)
={x+4)(x+3)
fx)y=0
= (x+4x+3)=0
= x+4=0 =Dx=-4
or x+3=0 =>x=-3

Example 4: Find the sum and product of zeros of the polynomial 2% + 5x ~ 12,
Solution:  'We have f{x) = 2% 5 Sxe-12

then sum of zeros = ?

—12

and product of zeros = =—6.

Example 5: Find the quadratic polynomial the sum and product of whose zeros are —5 and 6
respectively.

Solution:  Given sum of zeros = -5
and product of zeros =6
then required polynomial = X - (-Sx+6= X + 5%+ 6.

www.olympiads.org 10
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Example 6: Find the quadratic polynomial whose zeros are = and 5
Solution: Here sum of zeros = 2.4 =l
3 4 12
_ 5
12
and product of zeros = g % el = ——I
3 4 6

5 1
Required quadratic polynomial = A [5]x + { e E] .

= 57 -~w5—x—E =12x%—5x—2.
12 6
Relation between the Zeros and Co-efficients of a Cubic Polynomial
P = ax® + B 4 cx + d, a0 is a cubic polynomial.
and e, B, y are the zeros of the polynomial, then
—b

L a+f+y=—,
a

2. of+Py+ya=S
a

3. Qﬁ‘r::g
a

A cubic polynomial whose zeros are a, B, v is given by
X0 @+ P90 + (P + By + v — afy
Example 7: Find a cubic polynomial whose zeros are —2, ~3, and -1,
Solution:  The required polynomial is
=21 [x = (-3)] [x - (-1)]
=@E+2) x+3)(x+1)
=43+ 254 6) (x4 1)
=07+ 55+ 6) (x + 1)
=x" + 2+ 5% 4 5x + 6x+ 6
=2+ 6 + 11x+ 6
£xample 8: Find a cubic polynomial whose zeros are o, B,y such thato. + B+ y=4, o+ PBy+yo=1,
afy =—6.
Solution:
% = (0 + B+y)x + (o + By + youyx — afy
=7 - 4x2 +x = (—6)
=2 -4 4 x+6

Division Algorithm for Polynomials
Division Algerithm: It states that given any polynomial p(x} and any non-zero polynomial g(x), there
are polynomials g(x) and r(x) such that

P0) = g(x)q(x) + r(x)
where r(x} = 0, or degree r(x) < degree g(x).

www.olympiads.org 11



Example 9: What is the quotient, when 2x 2+ x — 15 is divided by x +3?

Solution:
x 43257 +x—15(2x =5
2% +6x
S5x—15

Quotient = Zx =3
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Example 10: What is the dividend if divisor is x* — 2x + 3, quotient is 5x — 3 and remainder ~57

Solution:

Dividend = Divisor x quotient -+ Remainder

= (x2 — 2+ 3)(5x =3} + (-5)

w50 3 — 10X2 + 6x+ 15 =9 5

= 5% = 132 + 2lx - 14

Mutiple Choice Questions

1. What are the zeros of abx” + {bz —ac)yy — be?

b ¢ b a
a) e, — (o) —,—
( b i )c b
{c)- wib- % (d) None of these
2, If a and b are the zeros of ax® + bx + ¢, find
?. . }3..
5 ]
Bl o FS
(a) i‘f’b"z b (b) f___"'_lf’f
a“c ac
3 B
(©) ?ﬂziijf__ () E’hf‘ b
ac* ac”

3. Ifo, pare the zeros of the polynomial P P

wuah that ot — B = 1. What is the value of 2= 7

(a} = ()6 (-6 (3

4. Ifthe sumof SqUATES § of zeros of the quadratic
polynomial P(x) = - %% — & + k is 40. What is
the value of k7
(a) 12 by 16 (c) 18 {d) 8

5. Tf o, P are the zeros of quadratic polynomial

I

6x* +x — 2, find the value of %— + ==
k 41

www.olympiads.org

12 =%
(d)"ig (b} ET)
; e
O3 @5

. Whai must be subtracted from 8x* 14x° —

2x* + Tx — 8 so that the resulting polynomlal
is exactly divisible by 4x” + 3x — 27

(2) 4x —10 {b) 14x - 10
() 2x - 10 (d) 14x + 10

. Find the other two zeros of the polynomial

”’r4 3 - Bx?‘ + 6x — 2 if its two roots are

_ \/'—? and i

i : 1
a) } and — b} ~1 and —
{a) 1 an 5 (b) T 5
{c)2and ] {d) ~2 and !

. What is the cubic polynomial in which the

sum, sum of the products of its zeros taken at
a time and product of its zeros as 2, ~7, ~14
respectively?

(a) k(x> —2x* ~Tx +14)
(b) k(x® —2x* +8x—14)
(c) k(x® +2x7 —Tx—4)
(dy k{x3 —x? —x 1)

14



10.

11.

12.

13.

14.

15.

. Find

the of the
x° —5x% —16x +80 if two zeros are equal in
magnitude but opposite in sign.

(a)4,-4,5 (b)5,-5,4
(©4,-4.7 (d)5,-5,6

If the product of two zeros of the polynomial
2x" +6x” —4x+9 is 3 then what is its third
zero?

OF

ZETos polynomial

3
d) ~=
( 2

Find a cubic polynomial whose zeros are o,
B,ysuchthato+B+y=6, af + By+ye=—1
and o fy =30,

@) ¥ — 6" — %430
(b) x* +6x> +x—30
(¢) ¥’ —x* —6x+30
{(d) None of these

If o, B, y arc the zeros of the polynomial
2x* +x* —13x 6. What is the value of ofy?

@3 w»% ©-3 @—%

3 1
(b) 5 () P

Find the polynomial which when divided
By —2* o1 gives a quotient x — 2 and
remainder 3.

(@) ~x> +3x% —3x+5

(b) ~x° ~3x* —3x—5

(©) x® —3x% +3x—5

(d) None of these

What must be added to flx) =
4x*42x°-2x" 4 x—1 so that the resulting
polynomial is divisible by g(x)= x?+2x—3?
(2) 61x — 65 (b) —61x + 65
{c)-61x—65 (d) None of these
If the polynomial 6x* + 8> + 17x% + 21x + 7
is divided by another polynomial 3x% + 4x + 1,

the remainder comes out to be ax + b, What is
the value of @ and »?

(a)a=1,b=2
{ca=-2,b=1

(bya=2,b=1
(dya=-1,b==2

16.

17.

18.

19,

24.

21.

@ ._"/};fn’f-im/r’r:_rmf’
Olympiad

. i i Foundation
What is the cubic polynomial whose zeros

arc o, f§, y such that @ + B +y = 4. afy=-6
and o + By + yo =17

(@) x> —4x* +x+6
(b) x° —2x* —x+6
(c) X —4x* +4x—6
(dy x> —4x*>—x 6

Find a cubic polynomial whose roots are ~2,
-3, and —1.

@ x* —6x* +9x+6

(b) x* +6x% +11x+6
(c) x> +6x2—11x—6
{d) None of these

‘Which quadratic polynomial has sum of whose
zeros is —5 and product of its zero is —127?

(a) x* +5x—12 (b)x2 - 5x+ 12
(c) x°—5x-+6 (@ x* —10x+12
If divisor is 2—x-+x* and quotient is

{3x — 1) then what is the dividend if dividend
is completely divisible?

() 3% —2% — T2
(b) 35 —4x? 4-7x—2
(c) 3x* —4x? —Tx +2

(d) None of these

What are the zeros of x% —2x —37?

(a)1,-3 b) -3, ~1

(3,1 (d) 3, -1

Find the quadratic polynomial whose zeros
2 1

are — and ——,
3 4

(a) 5 (4x° —5x—-2)
_1_ 2 — —

(b) & (12x" —5x-2)
i 2 - '

(c) > (12x° —2x+5)

1 2
d)y —(12 Sx—-2
()12(X+X )

www.olympiads.org 13



22.

23.

24.

25.

If a, B are zeros of 2x* +5x—10 then what
is the value of af3?

()5 ®)5
2 -3
i =
© 3 O
The product of zeros of the polynomial
Pra +x—6is
@-4 (b4 (-6 (@6
If I, m, n are the zeros of polynomial

i pr +dx —# then what is the value of
i 1 1

=t
Im mn nl
1
@ & (b) —
¥ P
¥
(© -Z @ =
r r
If one zero of the polynomial

(K2 +4)x*+13x+4K is reciprocal of the
other, what is the value of K7

27.

28.

29.

3.

of Inlernalional
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If £(x)=4/32% +5x~2+/3. If & and B be
the zeros of the polynomial. What is the
product of zeros?

1
@ )

1

2
oy ~5

o — (d) —=

© 3 43

If divisor is x—1—x* and dividend is

3x? — x° —3x -+ 5, then what is the remainder?

(@) x—3 (b) 3

{c} -3 (d)x+3

Find the quotient if dividend is 30x*+ 11x* -

82x% — 12x + 48 and divisor is 3x° +2x — 4.

{b) 10x* —3x—12
(d) None of these

(a) 10x% +3x—12
(c) 10x° —6x—6

If &, B are zeros of the polynomial x* — px + d,

then what is the value of : uf 1 ?

3%

(2)2 -2 (94 (d) -4 » e

o g4 gy

26. If a, P are the zeros of a polynomial such @ d ( »

o+ B =—6 and o = —4, then what is the

polynomial? (c) 1 (d) &

(@) x* +6x—4 (b) x> —6x+4

(©) X2~ 6x (d) None of these

Answer Key

1. (a) 2.{a) 3. (b) 4. (a) 5. (b) 6. (b) 7. (a) 8. (a) 9. (a) 10 (d)
1. [12.() |13.(@ [14.(b) |15.() |16.(a) |17.(b) |18.() |19.(b) |20.(d)
21.(b) [22.(2) |23.(d) |24.(a) |25.(a) |26.(a) [27.(b) |28.(b) |29.(b) |30.(a)

www.olympiads.org
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1. (a) We have abx® + (6% —ac)x - be

oo —(0P—ac) £ (62— ac)? + dab?e

2ab
_ac -+ NS +ac)?
2ab
_ ac—b* + 52 +ac
2ab
. ac—b* +8" +ac_ac—b* —b* —qc
2ab ’ 2ab
5= 2ac, 2
2ab’ 2ab
c —b
Xx= —;—
b a
The zeros of the given polynomial are
< and — &
b a
2. (a) Given o and P are the zeros of
ax’ +hxte
a+4fg= _—b, af=<
a a
o B _d4p
B« aff
_ (@48 ~3aB(a+ )
af
{:‘:ﬁ}s _3e { ':é]
- a a a
£
a
b5  3bc  —b*+3abe
A &
e e
a a
3abe—b' a  3abe—b°
= 3 e 2
a & a‘e

3. (b) Here o, B are the zeros of x* — 5x + P

then a+p=5 _——n
and of=pP
a—-B=1 el 2)
Solving (1) and (2) we get
20=6 =o=3
and B=5-3=2

L aB=P=(3)(2)=6

. @) P =x~8x+k

If o, and B are its zeros
then 0 +B=8, uf =%k

and a2+B2=4{)
= (a+PB)’—208 =82~ 2%
= 40 =64 -2k
= 2k=24
o k=12

. (b) Given 6x° +x—2

If o, B are its zeros

il —2 1
then a+f=—, aqf=_—2=_21
S A= — 3
a?‘-}-ﬁz
af

Now

@, f_
87 a"
_ (a4 ﬁ)z —2af

af

www.olympiads.org 15



6. (b) Here
437 +3x-2) 8x* 1450 -2 4 7x-8(2x? +2x -1
—8x* +6x° 7427
8% +2x% + 7x
—8x° 467 F4x
—4x*+11x—8
$4x" Tixk?

14x—-10
', 14x — 10 must be subtracted.
7. (@) 2x* —3x° —3x% +6x—2

Let the other roots be o and .

Sum of the roots =2 + (—J/2) + o+ =

b | W

a+p=

Product of roots = ;2—2— =-]

2+ (—2)ap=-1= aﬁ:%

(- BY = (a+B)* — 4o

2
S cap= 2221
2 4 2 4

1
o-f=+-
B 2
From equation (1) and {3}

1 1
=L,p==-oB=la=—
& 4 2 b 2
- —b
8. (2) Giveno+B+y=2=—=b=-2a
a
uﬁ+ﬁy+ya:—7=£:>c=—7a
a
—d
afy=-14=—=d=14a
a
bie:d=-2:-7:14

Cubie polynomial is
K — 2% — Tx + 14)

www.olympiads.org
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.(3)

9.

10.

11.

12.

13.
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(a) Let the zeros are a, —a, P
Lo+ (-a)+p -—-~{:1§}=5

= B=5

—80
and (o) () (B) = SF
= ——azﬁ =-80 = azﬁ = 80
=2 az = §9 = E =16

B 5
= o =44

The zeros are 4, -4, 5.

(d) ¥ o and B are two zeros then aff =3
Let third root be y.

-9
afy= 5
-9
= 3y = —
¥ 2
NP
¢ 255 2

{a) Givena. +B+y=6
aff + By +yo=-1
afy=-30
The cubic polynomial is
P()=x" = (o + B+ 70" + (0 + Py + yox
- afy
=% — 6x* — x — (~30)
(substituting the given values)
=x — 6x* —x+30
{c) The given polynomial is
2%+ x2-13x+6
o, 3, v be its zeros

—-d -6
% = —_——= = --3
by a 2

(2)
Polynomial = (—x2 +x—-D(x—2)+3

s e Ryl T 09, 200

RN (T, S, YR B

16



14. (b) Here

x? +2x—3)4x4 B il +x—[(4x2 —6x-422
+a4x* 1857 71252
—6x° +10x% 1 x
F6x° Fl2x® £18x
205% 1T 1
—22x" + 44x 366
~6lx+65
Clearly —61x + 65 must be added.
15. (a)

3+ dx+1)6x* +82° 41752 +21x+7(26" +5
—6x* 4857 & Qxi
15x% +21x+ 7
—15x%2 £20x+5
x+2
remainder = x + 2
ax+b=x+2 (Given)
= a=1;6=2
16. (a) Required polynomial
= PG) =~ (0t B+ + (B + By +ya)x
- afy
=i ity x+6
17. () Wehavea+B+y=-2-3-1=-6
of + By + yo
=(2) (-3)+ (-3) (-1) H-1) (-2)
=0+3+2=11
and  afy=(-2)(-3)(~1)=-6
" Required polynomial
=% ~ (6% + 1x — (=6)
=X +6x + 11x+6 '
18. () x— (Sum of zeros)x + Product of zeros
B (S x+ (12 =2+ 5x—12

19. (b) Here (2—x+x%)(3x—1)
= Gx=2 35" +x+3x3 —x2

=350 —4x2 4+ 722

® .glaff'f-ffa!f(ifffff
Olympiad

20. (d) We have x* —2x—3 Foundation

o —CDEVATT

= Required polynomial = x* — iJ': ol
12§

_L2x—s5x-2
12

22. (a) a, P are zeros of 2x* 4+ 5x—10

:Ez,_s

then aff =
23. (d) Wehave x° +4x* + x—6
Comparing above equation by

X = (@ + B+ + (0B + Py +ye)r — oy
= afy=6

24. M Herel+m+n=p, imn=r

Nowlyl, 1l _n+i4m p
Im Im  nl Imn ¥

25. (a) Let one zero be o,

1
other zero = —

&
o DI
a K*+4
WO
a K44
= KPra=ag
= K2 _AK 1 4=
= (K-2P=0 .
= K=

www.olympiads.org 17



26.

28,

{a} Required polynomial
s e {ee - Plx+ o3

= x* —{~6)x+{~4) = x* +6x—4

. (b) The given polynomial is 4352 +5x-23

()
i ~i~»x-—1)—x3—§—3x2-~3x+5(x—2
2x* —2x+5
+2x2 £ 2x 42
3

www.olympiads.org

7 l%zt’emaffc_mf
2. ) 2 HmpRic
3x% 4 2x 4}30.# +10 - 8207 —12x 4 43(1 0 —3x-12
130x% £ 200 £405°
0% - 42xF —12x
$9x° 7637 +12x
—36x7— 245+ 48

30. (a) Given o and B are zeros of x*—px+4d

then a+ﬁ=:-(—_—l_—g-)-ﬂp
and aﬁz{-:d

18
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3.Linear Equations in Two Variables

Key Points

Linear Equations in Two Variables
An equation of the form ax + by+c=0, where a, b, ¢ are real numbers such thata=0, b # 0 is termed
as linear equation in two variables x and ¥.
a and b are also called coefficients of variables x and Y.
Example: 3x +5y=9;2x~3y+ 7 =0 etc.
Solution of a Linear equation:
The values of variables which satisfy the given equation is called solution of the equation.
x=da,y =P is a solution of ax+by+c=0ifaa+bB+ec
Examp!ei Show thatx =4, y =3 is a solution of 3x — 2y=6
Solution: LH.S =3x~ 2y
=34 -23)
=12-6
=6=R.HS
Hence, x =4, y =3 is a solution of 3x — 2y=6.

Simultaneous Linear Equations in Two Variables

Two linear equations in two unknowns x and y are said to form a system of simultancous linear
equations if each of the equation be satisfied by the same pair of x and y. :

The most general form of a pair of linear equation is @,x + by + ¢, = 0 and X + by + ¢, = 0, where
ay, ay, by, by, ¢, ¢, are real numbers.
Solution of a System of Two Simultaneous Equations

A pair of values of x and y and satisfying each of the equation in a given system of two simultaneous
equation in x and y is called a Solution of the system.

Example 2: Show thatx =3, y=1 is a solution of system of linear equations 2x + 3y = 9: x — 2y=1.
Solution:  2x+3y=9 oo 1)
X—2ys=1 - k2)
Puttingx=3.y=11in eqn (1) we get,
LHS. =2x34+3x1=9=RHS.
Putting x =3, y = 1 eqn (2), we get,
LHS. =3-2(1)=1=RHS.
So,x =3, y=11is a solution of given system of linear equations.
Consistent System of Linear Equation

A system of two linear equations in two unknowns is said to be consistent if it has at least one
solution.

www.olympiads.org 19
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Inconsistent System of Linear Equations -
A system of two linear equations in two is said to be inconsistent if it has no solution at all.
Example: x +y=3
x+2y="7
For these linear equations we cannot find values of x and y which can satisfy both the given equations
simultaneously.
Methods for Solving Simultaneous Linear Eq uations
(1) Graphical Method: In this method points of intersection of lines give the solution.
(i) If the given lines are coincident — infinitely many solutions
(ii) If the given lines are parallel - No solution
(iii) If the given lines intersect each other at one point, there is a unigue solution.
1. When the lines L; and L, intersect at a point, we get a unique solution for x and y.

YN p @8

1I. When lines L, and L, are parallel, there is a no common point. In this case, there is no solution
of the equations.

fIl. When the L, and L, coincide. In this case, there is only one line which represents both the
equations. So the given system of equations has infinitely many solutions.
Y

g ¥

(2) Algebraic Method: There are two algebraic methods for solving Simultancous linear equations.
(i} Elimination by Substitution
1. In this method, we express y in terms of x in one of the given condition.
1l. Substitute this value of y in terms of x in the other equation. It gives a linear equation in x.
111 Solve the linear equation in x.
IV. Substitute this value of x to obtain a linear equation in y.
V. Solve the linear equation in p.

www.olympiads.org 20



Example 3: Solve:x+2y=8;3x—4y+6=0.
(@a)x=2,y=3
(©)x=2,y=0
Solution:  (a) Wehavex+2y=8
Ix—4y+6=0
§—x

Fromeqn (1), y= =5

Putting y = i;—f in eqn (2)

3x—4[8%x]+6=0

= 3x-16+2x+6=0

= x=10=x=2
Putting x =2 in eqn (2)
32)-dp+6=0
= 4y =12
sy y=3

Hence the solutionis x =2, y = 3.
(i) Elimination by Equating the Coefficients
Example 4: Solve forx and y
23x—29y =198
29x—23y=110
(a)x=3;y=1
()x=3,y=2
Solution:  (b) We have
23x—29y =98
29x - 23p=110
Adding eqn (1) and (2)
23x =29+ 29x - 23y =98 +110
= 52x — 52y = 208
= 52(x —y) =208
= x—y=4
Subtracting eqn (1) from (2)
29x — 23y —23x + 29y = 110 - 98

bx+ 6y=12
x4+y=2
From (3) and (4)
x—y=4
x+y=2

Adding eqn (3) and (4), we get 2xr=6 = x =3
From (4)x + y =2
= y=2-x=2-3=-1
Hence,x=3;y=-1

www.olympiads.org

byx=3,y=1
{d) None of these

(b.} X = 3;}" =-1
{(d) None of these
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(iii) Cross Multiplication Method: If a)x + by + ¢;=0and ayx + by +¢,=0

. 1
b, ¢4 a_b
b2><c2 chczg aszz
X _ ¥ _ 1
= be,—be qay—oe ab,—ba,
Hence, x = be, —bye i 64, — 64
ab, — ayb, ab, —a,b,

I. The equation of a pair of linear equation
ax+by+e;=0andax +by+c,=0
has no solution or system is inconsistent if
BN a8
a, b ¢

Example 5: Verify that the system of cquation
3x — Sy =11 and 6x — 10y = 7 has no solution
Solution:  Given

3Ix—5y-11=0
6x~ 10y —7=0

Here a,=3,b,=-5,¢,=-11
a,=6,b,=~10,¢, =7
aq 3 1

Now —- = —=—
a; 6 2

and

Clearly Sl A = 5L 5o, the given system has no sofution.
de: B o
1. The system of equations
ax+by+c =0
GyX + by + 0y =0
has an infinite number of solutions or lines are coincident
T

a b g

. %ifmrzféc.;na[’
'Olympiad

Foundation

Example 6: Verify that the system of equation 4x + 6y = 7; 12x + 18y = 21 has infinitely many

solutions.

Solufion:  Given system of equation
dx+6y—-T7=0
12x + 18y -21=0

www.olympiads.org
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Here a1=4, 61:6, Cy =7
dy = 12, b2= 18, Cz="‘21

q 4 1
e T
h_6 1
B 18 3
8. —=F 1
% 24 3

® . . fln[e'rwaﬁc:nrtf
'{Olym piad

J Foundation

Clearly L P L2 . i, s0, the given system of equation has infinitely many solutions.

4 2 G
The system of pair of linear equations
ax+by+e;=0:ax+by+ ¢y =0

has a unique solution or system 1s consistent if

- L1 and the solution is

@ p

cbe ke _qa—ca

aby —ayby aby — ayby
Example 7: Verify that the system of equation x — 2y = 3; 3x + ky
Solution:  Here

xX—=2y~3 =0
x+hy—1=0

Nowa =158 =-2,¢,=-3
ay=3, b=k, cy=—1

1 -2
Weseei:szka&HS

www.olympiads.org

=1 has a unique solution for k # 6.
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. What are the values of x and y if

57 6 38 21
+ =35, G =07
P HEER x+y x—)
{(ayx=1l,y=8 (byx=8 y=11
{yx=-8,y=11 {d) None of these

The sum of the digits of a two digits number
is 12. The number obtained by interchanging
the digits exceeds the given number by 18.
What is that number?
{a) 84
{¢) 57

(b) 48
{d) 75

. The sum of two numbers is 16 and the sum of

. o
their reciprocals is — . What are the numbers?

(a) 12,4 (08,8
{c) 10,6 (dy 14,2
Five years ago, Ram was thrice as old as

Mohan. Ten years later Ram shall be twice
as old as Mohan. What are the present age of
Ram and Mohan?

{a) 50 years, 20 years

(b) 56 years, 24 years

(c) 50 years, 24 years

(d) 56 years, 20 years

In a triangle AABC, 3£B= £C=2(LA+ £B).
Which angle is the largest and what is its value?
(a) £C, 120° (b) £C, 80°

{c) ZB, 40° (dy £B, 100°

What is the value of & for which the system
of equations 3x + 5y =0 and kx + 10y =0, has
a non—zero solution?

(a)2 (b)4 {c) 6 (@8

What is the value of & for which the system
of equations 3x+y=1and (2k— Dx+ (k- 1)
y =2k | has no solution.

{a) 2 -2 ©3 (dy4
What are the values of x and p, if
: i3
E_é,: ’fé_+?_b:a2 _|_}32’
X ¥y x Y
where x # 0, y# 07
(Qx=by=1 (Mx=ay=>b
Qx=1,y=b @Dx=ay=1

9,

10,

11.

12.

13.

14.

15.

www.olympiads.org

What are the values of x and y, if 2(ax — by) +
(a+4b)=0and 2 (bx +ay) + (b ~4a)=10

-1
3 :--»—-:yf::z
(b) x 3 %

-1
Qx=2,y= —
(d) g=

What are the values of m and » for which the
system of linear equations has mfinitely many
solutions, 3x + 4y =12, (m+ mx+2(m— Hy =
{(5m~—1)?

(@)x=2,y=-1

-1
[ ;;-_Jx:}
(©)y 2

(aym=1n=1
{(bym=5n=1
{(cym=1,n=

(dym=5n=2

The length of a field exceeds its breadth by 3
meters. If the length is increasaed by 3 meters
and breadth is decreased by 2 meters. The
area remains the same. What are the length
and breadth respectively of the field?

(a) 15m, 12 m (b) iZm, 15m
(¢)18m, 10m (@ 10m,18m

What are the values of x and y if

x+y=a+b

ax—by= &=

(a)a, b (b) ~a, —b
(©) a0 (@0, 5

What is the value of & except which the given
system of equations has a unique solution?
2x+3p—-5=0and kx ~ 6y~ 38=0

{a) 4 {b) —4 {c} 2 (d)3

What is the value of X for which the system
has no selution?
2x—ky+3=0;3x+2y—-1=0

B %‘f OF

{c) %3 (d) None of these
Five years ago, Ravi was thrice as old as
Shashi. Ten years later Ravi will be twice as
old as Shashi. What is the age of Shashi?

(a) 20 years (b} 30 years
(c) 35 years {d) 50 years
24
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16. The sum of numerator and denominator of a
fraction is 12. If the denominator is increased

by 3, the fraction becomes }»«,What 1s the

fraction? 2
2 3
{a) T? (b) “,}“
5 ]
= & L
(c) : (d) 7

17, Ina cyclic quadrilateral ABCD, /4 = 2x — L;

LB=y+5, LC=2+ 15 LD =45 - 7.

Which is the greatest angle of quadrilateral,

(a) 115°  (b)120° (c) 125° {d) 83°

The larger of two supplementary angles

exceeds the smaller by 18°. What is the Value

of larger angle?

(@817 (b)99°  (c) 109° (d) 89

19. Rajesh scored 40 marks in a test getting 3
marks for each right answer and losing one
mark of each wrong answer. If 4 marks have
been awarded for each correct answer and
2 marks been deducted for each incorrect
answer then Rajesh will score SO marks.
What is the number of questions in the test?
(a) 30 {by 20 {c) 15 {(d) 40

20. A railway half ticket cost half the full fare
and the reservation charge is the same on half
ticket as on full ticket. one reserved first class
ticket form Dethi to Patna costs £ 216. One
full and one half reserved first class ticket
cost T 328, What is the reservation charge?
(@ay¥ 16 by 26
©)T6 {d) None of these

21. The student of a class are made to stand in
rows. If 4 students are extra in each TOW,
there would be 2 rows less. If 4 students are
less to each row, there would be 4 rOWSs more,
What is the number of students in the class?
(a) 96 (b) 106  (c)86 {dy 116

32, Wf2xw «J@y =0 and /5x + \,Ey = (} Then
what is the sum of x and y?
(a} 0 {by 2 {c) 4 {d)3

23, If three times the larger of two numbers
is divided by the smaller one, we get 4 as

quotient and 3 as remainder. If seven times
the smaller number is divided by the Jarger

18.

www.olympiads.org

25,

26.

27.

28.
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one, we get 5 as quotient and 1 as rem:Fouddation

What is the smaller number?

@15 (©20 (I8  (d)25

The sum of two natural numbers be 8 and the

sum of their reciprocal is §— , which is the
larger one? 15
{a)5 (b)7 (c)3. {d} 6
A chemist has one solution containing 50%
acid and a second one coniaining 25% acid.
How much of each should be nsed respectively
to make 10 litres of a 40% acid solution?
{a) 6 litres, 4 litres (b} 2 ltres, 6 litres
(c) 4 litres, 6 litres (d) None of these
Taxi charges in a city consist of fixed charges
and the remaining depending upon the distance
traveled in kilometers. If a person travels
70k and he pays 500, for traveling 100 km
he pays T680. What is rate per kilometer?
{a} 6 (b) 8 (c) 10 (d) 7
What are the solutions of the equation
Xy X Y
e - £ S / MM NRCARR, L |
5 . h

(@x= ai, y= b
by x=5y=0d*
(K)x=Ly=q
(Dx=a,y="5
Ef_z-.;. i =13, 2t = —2, given that x = 0,

x ¥y L ¥
»# 0, then what is the value of 37

! 1
- ) =
(a) 5 ) 3
¢ I
LY dy =
{c) p (d) 5
29, If %i B = a-b; ax - by =2ab, Then what
o
is value of y?
{a) ~a (b) b {c)a (dy b
30 B o0 X7 giso 20
xy xy
What is the value of y?
! i -] -1
a)— b) (¢} — d} —
(2) 3 (b) 3 {c) ; @ P
25



31.

32.

An examination consists of 100 questions.
Two marks are awarded for every correct
option. If one mark is deducted for every
wrong option and half mark is deducted for
every question left, then a person scores 135.
Instead, if half mark is deducted for every
wrong option and one mark is deducted for
every question left, then the person scores
133. PFind the number of questions left
unafterented by the person. :

{a) 14 {b) 16 {c)y 10 (d) 12
Ram, Shyam, Tarun and Varun together had
a total amount of ¥ 240 with them. Ram
had half of the total amount with the others.
Shiyam had one-third of the total amount with
the others, Tarun had one-fourth of the total
amount with the others. Find the amount in
rupees with Varun.

(a) 64 {b) 70 {c) 52 (d) 38

. A two-digit number is formed by either

subtracting 17 from nine times the sum of

34,

Answer Key

of International

Olympia
the digits or by adding 21 to-i3 %kgﬁd&n

difference of the digits. Find the number.
(a)37

(b) 73

(cy 71

{(d) Cannot be determined

(=%

Sywathi starts her job with certain monthly
salary and eams a fixed increment every
year. If her salary was ¥ 22500 per month
after 6 years of service and ¥ 30000 per
month after 11 vears of service. Find her
salary in rupees after 8 years of service.

(a) 24000 (b) 25500

{c) 26000 (d) 24500

. A three digit number abe is 459 more than

the sum of its digits. What is the sum of the
2 digit number @b and the 1-digit number o7
{(a) 37

(b) 73

(c) 51

(d) Cannot be determined

L@ |20 [3@ |4@ |5@

6. {c)

7. [8.0) |9.®) |10()

1.(6) |12.(a) [13.(0) |14.(a) |15.(2)

16.(c) {17.(c) |18.(b) {19.(b) |20.(c)

21. () [22.() |23.(0) |24.(® |25.(2)

26.(a) |27.(2) |28.(6) |29.(2) |30.(b)

3L |32 |33.0) |30 359
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Hints and Solutions LA S

1

1. (a) Let -—¥—2a, =5
Xy x—y
then 57a+6b=35 D
38a+21b=9 (2)
Solving (1) and (2) we get @ = %, b= %
Hence
x+y=19 -4
x—y=3 )

Solving (4) and (5), we get x = 11,y=8

2. (c) Let unit’s digit be x and ten’s digit be y.

Then number = 10y + x

x+y=12 (1)
I0x+p—(10y +x) =18
x=9y=18=px—y=2 {2}

Solving (1) and (2), we get x = 7,y=5.
Soonumber=10x54+7=50+7=57

3. (a) Let the numbers be x and 3

x+y=16 (1)
1 1 1 ypix 1
——— = = —
and x vy 3 xy
Nowx—y:af(x+y)2—4,xy
= J16% —4xas
= V256192 = /64 =8
= x—-y=8§ w2}

From (1) and (2), we get x = 12, y=4.

4. (a) Let present age of Ram be x years and

present age of Mohan be p years.
x—=5=3(y-35)
= x-3p=-10 (D)
and x + 10 =2(y + 10)
x=2y=10 -(2)
x=3y=-10
x—2y=10
Subtracting (1) and (2)
¥=-20=y=20
Nowx=10+2p=10+2 x 20 =50

S. (@) Let LA =x°, £/B=y° /C=3/B= 3H°
InAABC, ZA+ LB+ £C =180°
X%+ 3° 43y° = [80°

X"+ 4y° =180 (1)

LC=2LA+ £LB) =3y =2 (x° +3°)

2x°—3p°=0 w2
From (1) and (2)

x=20,y=40

L LA=20° LB=40° £C=3 x40 = 120°
6. (c) For a non—zero solution,

&=ﬁ3§=33k210x3=
a b k10 5

7. (a} For no solution, it must have

a_b_ &
a b o

3.1 -
2%k—1 k=1 —2k+1)
3k—-3=2k—1=k=2

8. (b) Let L] =m, e =n
x ¥

Then am—bn=0 (1)
ab’m + a*bn = a* + b f2)
Now am—bn+0=0 )
ab’m + a?bn— (@ + bY =0
By cross multiplication,
mo # _ 1
Ba®+6%)  a(@®+bY)  (@b+ab’)
2, popll
oM@ Py 1 1 1

R N
ab(a*+b*) a x a

ala? +5%) 1 LA
T e e e L
abla”+56°y b ¥
9. (b) We have :
2ax —2by=—a - 4p weld)
and 26x+2ay=f§a—b =:(2)
20%x - 2aby = —* - 4qb k3

Now 267 + 2aby = 4ab - b*

2 (@ + ) == (@) = x= _71

www.olympiads.org 27



10.

11.

12,

13.

Now putting the value of 2aby from eqn. (3),

we get
26 [——_2—]} +2ay=4a-b

= —b+2ay=4a-b=>2ay=4a
4a
= y=— =2
A 2a

{b) For infinitely many solutions,

3 4 —12
— =) e
m+n  2Am—n) 1-5m
On solving these equations, we get

m=5n=+l

(b) Let the breadth of field be x m and length

be y m.
Then, area:xym2
Now y=3+x
= y—x=3
New fength =y +3
breadth =x -2
Loarea=(x-2)(y+3)y=xy
= xy+3x-2y-6=xy
= Ix—2y=6
From (1) and (2), we get
x=12my=15m
{a) Here
bx + by =ab + b
and ax—ifyymaz~b2
Adding, x (a+ by=a(b+tay=>x=a
Putting x = a in eqn (2), we have
ag—byzaz—b2
= by=-b0*=y=b
Hence x=a,y=b

(b) Here
and Ax-6y-8=0
For a unigue solution, A LS
a b
—z—;ei =k+—4
k-6

ol 1)

(2)

(D)
A5y

14.

15.

16.

17.

18.

www.olympiads.org

s N_N%fmwrffiwm(;
f{Olymplad

Foundation

(a) Given
2x—ky+3=0
3x+2y—1=0

For no solution, we have

a_ b _a
a b o
4 _2 b _—k o _3

a 3’k 2 ¢ -1
al 2 C} 3

Now —=—%—=—

a 3 ¢ -1
So,ﬂzﬁ:&E:j#k:j
ay bz 3 2 3

(a) Let Shashi’s present age be x and Ravi’s
present age be y.

y=5=3@Ex-5=>3x~-y=10 sa(1)
y+10=2(x+10)=>2x~-y=10 ..(2)
Solving egns (1) and (2), we get

x=20,y=50
(¢) Let the fraction be X
then x+y=12 4 w1}
and yi3 m%:>2x~—y=3 .(2)

By solving eqn (1) and (2), we getx=35,y="7
% 9

y 7
(¢) In a cyclic quadrilateral,
LA+ £C=180° LB+ £D=180°
Here 2x—1+2y+15=180°

= 2x+2y=166

x+y=183 1)
and 4x —~7+y - 5=180°
= dx+y=182 ~{2)

Solving eqns (1) and (2), we get x =33,y =50
LA=2x-1=2x33-1=65°
ZB=y+5=50+45=755
LC=2+15=2x50+ 15=115°
£D=4x-T=4x%x33-7=125°

(b) Let x be the larger angle and y be smaller

angle.

then x+y=180° (1)

28



19.

29.

21.

22.

and x—-y=18°

Solving eqns (1) and (2), we get
x=99° y=§1°

(b) Let number of right answer be x and

number of wrong answer be y.
3~y =40
4x—2y=50=>2x—y=25

Solving (1) and (2) x = 15, y=5

No. of questions = 15 + 5= 20

{¢) Let x be the charge of full first class

ticket and Iy be reservation charge.
x+y=216

945
(2

(1)
x
xX+y+ 5 +y=327

= 3x+4y =654 w(2)

By solving eqns (1) and (2), we get
x=210,y=6

(a) Let the number of rows be x and the

number of students in each row be y.

Total number of students = xyp

-2+ =x

= xy+4x-2y-8=uxy

= 4x—-2p=8 (1)

and  (x+4)(y-4)=xy
y—dx+dy—16=xy

=5 —4x +4y =16

From eqn. (1) and (2)
dx -2y —dx+4y =24
y=24=y=12

and 4x-2x12=8

= 4x=8+24=32=x=38§

Total ne. of students = 12 x 8 = 96.

{a) Here \Ex—\ﬁy=0 ()% 2
J§x+v’§y=0 (D%
then Zx%\/gy=0
\/ﬁx+x/gy=0
Adding both equations (2 + /15 =0=>x=0
Now J?jx()—ﬁy:ﬂ
\[3—y=0:>y=0
Hence x+y=0+0=0

-(2)

23.

24.

25,

26.

s -
sf nlernational

Olympiad
(c} Let the larger number be x and the Sn%ﬁdgion
number be y.

Now according to question, 3x =4y + 3

3x—4y=3 w4
and 7y=35x+1
Sx—Ty=1 (2}
21x—28y =21
20x — 28y =4
-+ +
x=25

and 3x25-4y=3
= 4y=T2=y=18

. Smaller number = 18
{a) Let one number be x
other number=8§ — x

1,1 _8

x 8-—x 15
i 8—x-x = E

x8—x) 15

8 8

fress = —

8x—x? 15
= 8x—x*=15

= 2 - 8e+15=0

= ¥~ 5x-3x+15=0

= x{(x~35)-3x-5=0

= (x-5(x-3)=0

= x=50rx=3

{a) Let x litres of the 40% solution be mixed
with y litres of 25% solutiori..

then x+yp=10 WD
50% of x +25% of y = 40% of 10

S0x 25y _ 40x10

100 100 100
= 50x -+ 25y =400

= 2x+y=16 -(2)
From (1) and (2) ;
2x + 2y =20
2x+y=16
x=25 °
x=10-4=6
(a) Let the fixed charges be T x and other
charges be ¥ y per km.
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27.

28.

29.

x+ 70y =500 (D
and x+ 100y =680 {2y
Solving 30y =180
= y=6
and x+70x6=3500=>x=500-420=380.
(a) We have lx + %y —(a+b)y=0 .(1)

a
1 i
—2x+b—2y—2=0 (2)
By cross multiplication
PSR SR
a-b a—b a-—b
5 a* a*b?
a-b _a'b*
x=— =a
b2 a—b
a~b  a’b 2
and y= X =h
¥ a?” a—b
By Lap sy
X y
then 2y +3v=13 will)
and Su — 4v=-2 i 2)
Solving 2 e = :
~46 —69 23
= u=5v=3
—=2:>x=l;l=3:>y= l
x 2y 3
LA D)
b a
and ax — by = 2ab w62
2
Now ax — E—X=ab + bt
da

Solving ax — by =2ab

30.

31.

32.

www.olympiads.org
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a
(b —ab)a
pom L PR
B
y=-a
() Given 212 =2
=Lyl g e
¥y x
and, B il g (2)
xy y X
Adding (1) and (2), we get
,1, +l+l __!_=2+6
x ¥y ¥y x
2 21
= Zog=y=Z=-
y 8 4
(a) If x, y, z are the number of correct

answers, wrong answers and unattempted
questions respectively then

x+y+z=100 i)

2x~y—2=135 (i)
2

2x—%—zr:133 ...(ii)

Now solve above equations.

No. of questions left unattempted = 14.
(¢) If 7, s, t, and v are the amounts with Ram,
Shyam, Tarun and Varun respectively then

r+t+v r+s+v
= y 8= = =
2 3 4

Fs i+ v=240
Now solve the above equation to get v.

b
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4 Quadratic Equations

Quadratic Equation

The equation of the form ax” + bx + ¢ = 0 (a # 0) is called a quadratic equation in x.
If o is the zero of the quadratic expression, ax” + bx + ¢ then ao® + bo, + ¢ = 0.
A quadratic equation may have two roots or solutions.

Solution of a Quadratic Equation
There are following methods of solving quadratic equation:
Factorisation
If o and B are roots of the equation then (x — o) (x — B) = 0
Example 7: Solve the quadratic equation
6x% + Tx - 10 =0.
5 -5 1
{a) -2, A {b) -2, &3 (c) -2, ~3 (dy-2, 4
Solution:  (a) We have
6x2+Tx - 10=0
=67+ 12x-5x—10=0
or, 6e(x+2)—5(x+2)=0
or (x+2)(6x-5=0
x+2=0=2>x=-2
or 6):—5=0=>Jc=E
6

5
Hence the roots are -2 and z

Example 2: Solve 4y3x* +5x-2.3 =0
2 3 V3 < =&
+2 +-— *— d —, —
@ N ®) N (c} 4 () 437 4

Solution:  (d) We have
43x +5x-203=0
= 43P+ 8 —3x-2/3=0
= 4x(\3x+2) - 3(Bx+2)=0
= (fx+2)(@x-3)=0

(V3x+2)=0=x=

Sl
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and 4x—«f§=(]:>x=i4§—

Thus the roots are :3, 3/:%
N34
Quadratic Formula Method

o +br+c=0isa quadratic equation, then the solution is

—b v'bz —4ace
2a

x=— T B dac=D

1s called discriminant of the quadratic equation.

If the roots are . and J, then

wadtVD o 5D
2a a

2
Example 3: Solve the equationa.z +6x+6=90.
(@)3+3 (by-3++3 (©) 243
Solution:  (b) We have
a=1,b=6.c=6
D=b-dac=6*-4x1x6
=36-24=12

The given equation has real roots.

~b+JD k12
X=E— == —
2a 2l

XXX
Ty

2
x=-3+43
Example 4: Solve the equation 2> + 5/3x + 6 =0.

V3 3

(a) £2V3 (b) :tﬁg—’" () £

Solution:  (d) Comparing the given equation by ax? + bx + ¢ = 0, we gei

a=2,b=5\/§, c=6
D=8 -4ac=(-3)’-4x2x6
=75-48=27
—b+~D —53 27
- b i
2a 2x2

www.olympiads.org
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{d) None of these
) =248,
2
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x= =
LoB43E 25 3
N 4 4 2
e O
4 4
fax’ +bx+c=0isa quadratic equation
o and B are its roots then
sum of roots = o + f§ = :b~, and product of roots = aff = 2
a a
Example 5: Find the sum and product of the roots of equation 16x> — 24 x + 1 = 0.
301 31 > 1 :
= — by -, — =, = dN {'thes
(a)216 ()215 (C)29 oz skt

Selution:  (a) The given equation is 16x% — 24x + 1 = 0
Here a=16,b=-24 =
b_ —(—24) 24 3

Sum of roots = — — =
um ol roots = 16 16 2

Product of roots = < = _lm
a 16
By method of completing square, we can find whether the given quadratic equation has roots and if

they exist, we can find them.

Nature of Roots of Quadratic Equation
Hax+bx+c=0 (a# 0) is a quadratic equation
then Discriminant, (D) = 4% - 4ac

Case I: When D > 0
Then the roots are real and distinct
These roots are given by

_=b+yD . —s-JD

- 2a p=— 2a

Case II: When D=0

In this case, the roots are real and equal

o

Each root is given by ;—b

" Case II: When D <0
In this case, the roots are imaginary and unequal or complex conjugate.
There are no real roots.
CaseIV:IfD >0 and D is perfect square, then roots are unequal and rational.
Case V: If D> 0 and D is not perfect square, then roots are irrational and unequal.
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Example 6: Find the nature of the roots of the equation 4~ 5x+3=0. Foundation
(a) real roots {b) imaginary
(¢) unequal and rational {d) None of these

Solution:  {a) The given equation is
4% —5x+3=0
Here g=4,b=-5,¢=3
Now D=b?—4ac=(-5%-4x4x3
=25-48=-23 <0
As D < 0, then the equation has no real roots
Example 7: Find the value of o for which the equation 4x% — 3o + 1 = 0 has real and equal roots.

(@) i% ®) :i:% (c) +5 (d) None of these

Solution:  (b) We have
a=4,b="3a,c=1
For real and equal roots D=0

= B —4ac=0
= (30 -4x4x1=0=9%=16
9 3

Formation of a Quadratic Equation
If o and B are roots of a quadratic equation, then the equation can be formed by
X —(o+Pr+ap=0
Example 8: If the roots of a quadratic equation are 2+ /3 and 2 —+/3. Find the quadratic equation.
(A)x*—4x+5=0" ()P —4x+3=0
()x*—dx+1=0 (d) None of these
Solution:  (¢) Here
o+B=2+3+2-3=4
and af= (2—1—«/5) {wa/i)
=2’ - (3

=4-3=1
The required equation is

(- Br+ap=0

=> F—dx+1=0
Example 9: 1f (a+ b) and (a— b) are the roots of a quadratic equation then what is the quadratic equation?
(a) X — 2ax + (@ — b5 =0 (0) ¥ +2ax+a> - =0
(c) - 2ax+a* - b =0 (d) none of them

Solution:  {a) Let
a=a+bB=a-b
then a+P=a+b+a-b=2a
and af =(a+b)(a—b)=a>—b°
Hence the required equation is x*—2ax + (c;z2 - bz} =}
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- An aeroplane fraveled a distance of 400 km
at an average speed. On the return journey
the speed was increased by 40 km/h. If the
return journey took 30 minutes less than the
onward journey, What is the average speed
of the train?

(2) 160 km/h (b) 180 km/h

(c) 100 km/h (d) 200 km/h

- If the roots of a quadratic equation
@—by?+(b-cyx+(c—a)=0

are equal then which of the following is correct?
(a)b4c=a b)yb-2a=c¢
(a+c=bh (dya=2¢

- Which of the following is a root of quadratic
equation

a“b2 — (46 - 30 - 1242 — B2 —

2

~3q° 4q®
OF ® ~3
a* 44°
{©) o3 (d) - .

- Find the value of x if 5 * 1 4 52 % 126
(a) 2 or -1 (b)2 or -2
{(c)dor—4 (d) -2 or 4

- What are the roots of the equation

. N T 1
at+b+c a b ¢
(a)aork (b)-aor—p
(c)2a0or-2b (d) None of these

- An acroplane left 30 minutes later than its
scheduled time and in order to reach its
destination 1500 km away in time, it had
to increase its speed by 250 knv/h from its
average speed. What is the average speed?
(a) 1000 km/h (b) 1200 kivh

{c) 750 kmv/h (d) 800 km/h

- Which of the following equation has no real
roots?

() 2x2 —5x—4=0

(b) 9% —6x+1=0

(©)15x* = 11x+3=0

() 9x% —12x +4=0

8.

10.

11.

12,

13.

14.

Which of the following equation have both
roots equal?

@122 -415x+5=0
(B)x*+8x+16=0

(© P +4x+4=0
(d)3x*~2J6x+2=0

Which of the two digit number is such that
the product of its digits is 18. When 63
is subtracted from the number, the digits
interchange their places?

(a) 63 (b) 36 {c) 92 (d) 29

The speed of motorboat in still wateris 15 km/h
it goes 30 km downstream and returns back to

the starting point in a total time of 4«-1— hours.
‘What is the speed of the stream?

(a) 5 km/h (b) 6 km/h

{c} 4 km/h (d) 3 km/h

The diagonal of a rectangular field is 60 meter
more than the shorter side. If the longer side
is 30 meter more than the shorter side what
are the sides of the field?

(a) 90m, 120m (b) 20m, 60m

{(c) 120m, 150m (d) 60m, Y0m
What is the integral solution of the equation
3 +x—14=0?
(a)x=2 b)x=~2

7

clf
(C)X=T ] (d)x-—g

Write the solution of the equation

L + ! =»3—,x¢10,—6.
x+6 x—10 x-—4
(a) (14, ~ 14) (b) (14, 12)
(©) (12,14 (@) (-14,-12)

If the roots of a quadratic equation are
[E - ;n] then the equation is

nom .
(a) nxz—(nz+m2)x- mn=>0
(b)mnx2~(2m—n2)x—mn=0

(c)mxz—(mz+ Dx+m=0
(d)mzxz—(mz—nz)x—mn=0
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15.

16.

17.

18.

19.

20.

21.

If -5, is a root of the quadratic equation
2x% + Px — 15 = 0 and the quadratic equation
P (:::2 +x) + K = 0 has equal roots. What is the
vahie of K7 '

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

If o and P are the roots of 3% + 8x 42 =0
then what is the value o -+ Bz‘?

52
(a) 48 (& 5

. 9

c) 42 d)y —
(©) 6 =
If one root of 3x% + 11x +K = 0 be reciprocal
of the other then what is the value of K7

—11
()3 ()5 ©-3 (D
If the sum of roots of the equation

Kx* + 2x + 3K= 0 is equal to their product,
then the value of X' is

1 -2
(a) g (v) 3
4 -5
(c) 3 (d) T

If o,B are the roots of the equation

3x2 4 8x +2 = 0 then the value of {i +i] is
(a) 4 b)-4 \*

5 2 2
© 35 @ 3

The roots of a quadratic equation are 7 and
-3, then what is the equation?

(@) x* + 10x—21 =0

(b) % —4x—-21=0

() —4x+21=0

(@x?-7x+21=0

If the equation mx® + nx + p = 0 has equal

roots then what is the value of p?
2

n m
(a) T (b) e

n —n
(c) py. (d) -

22.

23.

24.

25.

26.

27.

28.

® .,f]}?/r’rfm/i{:.'wf'
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If one root of the equation x” + px + 12=01s

4, while the eguation x° +px + ¢ =0 has equal
roots then the value of g is

4
(2} 19 (b)4

49 7
() ? (d) Z

If o, B are the roots of the equation
x* + px + g = 0 then which equation has the

1 1
roots —— and ——7?
(87

(a)xz—px+q=0

(b)qx2~px+ 1=0

(c)qxz—px-i- 1=0

(d)x2+px+q=0

IT &, B are the roots of the equation

P opx+1)y—c=0then (o +1)(B+1)is
equal o

(@)yl+e (byl-c
(c)e-1 (d)c
If (gt + b)""2 +(ap + b)"z = |, where o} are
the roots of ax® + bx + ¢ =0 thenac="?
b2
(a) 2b (b) 5
() b (d) p?

If the difference of the root x* —px + ¢ =0 is
unity then

{(a) p2 —dg =1

(byp*+4g=1

(€) p* +4¢2 = (1 +2g)°

(@ 4p% + ¢ = (1 +2p)°

If &, B are the roots of the equation

axzui-bx+c=0thenw-~——-i——i—=?
ac+b af-+b
< a
. by
(a) s b =
{c) :. (d) None of these
ac

If a, b are the roots of the equation
X +x+1=0thend +b°=2

(a)1 (b) 2 ©3 (d)-1
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(b) b+t 2;?

29. If the equation (a) B* + & = 4
X%+ 2x 4+ 3K=0and 2¢% + 3x + 5K = 0 have (©) B2 — % =247 (d) a* = b% + 26
4 DOR—Zer0 common roots then K =7 33. Which of the following are the roots of the
() K=1 B K equation [x|" x|~ 6= 07
B (=2 N2 @2 @33 4)-3
30. If A and B are the roots of the quadratm ( )B B 1( );4 ®) @)~
equation x* — 12x + 27 = -0, then A3 + B3 is (:) BOtth (3) and (4}
(2) 27 (b) 729 ) Bett (B aed ()
(c) 756 (d) 64 (©) (1), (2), (3) and (4)
31. By dr High of ihe foft g {d) None of the above
. By drawing which of the fo lowing graphs . ;
can the quadratic equation 4x” + 6x — 5 = ¢ | 34 What are the values of x which satisfy the
be solved by graphical method? equation, v/5x —6 -- ! — = Q
@y=x3x-2-5=0 vix—6 3
(b) y=4x*, 6x—2p—5=0 ()3 APRL
(cyy= =¥, 6x -y-5=0 9
() y=2x2 ,6x +2y—-5=0 11 11
() — @3, —
32, If the quadratic equation 9 9
(@ ~ 5% + (B = P + (- &) = 0 has
equal roots, then which of the following is true?
Answers Key
15.@) [16.(b) [17.¢2) |18.(b) |19.(b) |20.(b)
2L.@ [2.(c) |23.(0) |24.(b) |25.(c) [26.(@) |27.(c) |28.(d) |29.(b) |30, (b)
13L.(d) [32.() |33.(a) |34.(d)

Hints and Solutions

15. (a) The given equation is
22+ Px—15=0
2~5 + P(-5)~ 15=0
= 50-5P~-15=0
= —5P=-35
= P=7
P(x2+x)+K=-O
= 702 +0)+K=0=72 + Tx+ K =0
=a=7b=7c=K

www.olympiads.org

" D=b"—dac= (7 - 4K =49 — 28K
The equation has equal roots

D=0=49-28Kk=0= K= 22 _ %
16. (b) Given equatjon is
3724+ 8x+2=0
and o, 3 are its roots then
arp="ap=2
37



17.

8.

19.

20.

21.

22,

o2+ B = (o + B — 20B

(a) The given equation is
3 4+ 1x+K=0

Tet one root be o then other root is }'»
o
1 ~11 1 KX

- = — —

o 3 a 3

= I=—§—:‘>K=3

(b) Here Kx® + 2x + 3K =0
then given Sum of roots = Product of roots
K K K 3

() We have 3x2 + 8x +2=0

-8 2
do+p=—,0pf=~
an B z B 3

I 1 fAto

-3
Wow Lpl Ata 5 B 4
o i i

3

g af 2
{b) The required equation is
¥* —(Sum of roots)x + Product of roots = 0
= [T+ 3+ (D (=3)=0
= F—4x-21=0
(a) The equation mict + nx + p = 0 has equal
ro0ts
then n2—4mp=0 :>4mp:n‘2
o
P 4m
{c) Here x +px+g=0hasonecroota=4
. 4+ b4+12=0
= b=-7
Now the cquationx: — Tx-+ ¢ =10 has equal roots
(-7Y* = 4(1) (g) = 0 then

= dg=49=¢g= f?-

® :.,‘7?3[(‘1"?,’ alional’
Olympia

Foundation

o

23. (¢)Here x* +px + g =0
then a+B=p,af=gq

[ 1}ﬁ[ lJz-a—ﬁ_-m(aﬂ?)::P_
o af q

1
-, Regquired equation is x” + {E,} A
q q

24. (b) The given equation is
X plr+1y—c=0
= x2~px+(-«:v—p):0
Lot fB=p

~fe+ p)
1

and ofi= =~(c+p)

Now (o+ D P+ D=oup+a+p+1
m=—¢c-pi+pt+l=l-c
25. (c) Here o +bi+e=0

then o+f= :—é,aB= ha
Now (sa+B)Z+@b+H =1
1 1

7t 7
(ax+b)"  (aB+Db)
£ 2 | 2
o (aff +b) ;—{aa i—bz} 1
(ac+ b)Y (af -+ b)
B+ -+ 2abB+ ato? +b% -+ 2aba
ac -+ b)(aB + by

a*(a? £ 37y +2b° + 2ab(a+ B) _ g

a*off +aba +abB + b?

= &[(a+ B) = 208]+ 25"+ 2abla+ ) _ 1
ofi+ablotB)+ 5

2
s ) -
a’ ——}3] B PTL I P
L a a a
= ; =1
x5 abx =+ b
L a a
2 b —2ac 25 7
a° | {4 2b" —2b
= - =1
ac—b* +b*
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bz—Eachi
ac
= B -2ac=ar
= b2 =3ac
»2
ac = —-
= ac 3
26. (a) We have x? - px+g=0
Now a+B=p,af=¢g
To-f=
20=p+1
R 5
3 +1 2p—p—1
Now B=p—a=p-—p e
2 2
|
and af=g 2
(p-%l} - 1} g
2 2
p2~-]=4q:>p2-4q=1
27. (c) The given equation is
ax2+bx+cm0
b
a+B=——,aB=£
a a
1 I
+ —
ax+b  af+b
_abl+btac+b a(B+a)-+2b

(ac+t bYaB+b)

—b
X

: S 7Y
= Y
ar2><£-E—ar[;'><~-b+b2 ac—b" +b
a a

28.
then a+b=-1andgb=1
oo dt B =(a+ b —2ab
=(-1*=2(1)=1-2=-1

www.olympiads.org

aza[;’ +aba + abf + b*

(d) Given a and b are roots of 2 + x+ [ = 0

b

ac

29,

30,

3L,
3%

33

34.
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(b) Let o be the non-zero common root,
then o +2¢ + 3K = 0
207 + 3+ 5K =0
—(o” +20)
3
—(20° +3q)
==
= (& +2a) _ (207 +30)
3 5
= 5a°+ 100 = 66 + 9
= 607 + 90— 562 — 0o =0

= KL—-

and K=

= of—g=0
= ae-)=0=Da=00ra=1
f— 2 —
wheno=1thenk = a +2Xl}= (3}=—1
3 3
(b) Given A and B are the roots of
P —12x+27=0
= E=-3Dx-9H=0
©A=3,B=9
Hence A’ +B* =33+ 63~ 27 4+ 720 = 756
(d)
(b) Observe the coefficient of each term and

guess one root.
(a) Let ,x! 4 then

y +y—6=0
NN S o )
= py+3)-2(r+3)=0
= (y-2)(p+3)=0
= y=2,-3
- Jef =2, fx]=-
Hence both (a) and (d)

(d) Find the LCM and then square on both
sides.
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5. Arithmetic Progression

Progression: Sequence which follow a definite pattern is called progression.

Example:
1. 4,7,10,13,16...
7 I A
2 43

Arithmetic Progression ‘

A sequence in which each term differs from its preceding terms by a constant is called an arithmetic
progression (A.P.)

Common difference: The constant term in arithmetic progression, is called a common difference.

It is denoted by d.

d= ay = Gy

Exampte: 5, 8, 11, 14, 17,...

Common difference = 11 =8=3 =14 - 11

If a is the first term and d is the common difference then AP can be written as a, a + d, a + 2d,
a+3d,...

General Term of an Arithmetic Progression
Let a be the first term, d be the common difference of an Arithmetic Progression then nth term of the
Arithmetic Progression is given by ‘

t,=a+{n-1)d
Example 1: Find the n'™ term of the Arithmetic Progression 2, 5,8, 11,...
(a)3n—1 {(b)3n+1 {c)2n—1 (dy2n+1

Solution:  (a) Here
a=2,d=5-2=3
thenf,=2+(n~-1)3=2+3n-3=3n-1
Example 2: If nth term of an Arithmetic Progression is 57 — 2. What is the common difference?
(a) 4 (b)s (©)6 (@7
Solution:  (b)
Givent,=5n-2
then #=5(1)~-2=3

=5(2)-2=8
t,=53)-2=13
. APis3,8,13,....
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Example 3: Which term of the Arithmetic Progressive is 817
(a) 20 (b) 19 ()21 (@) 18
5,913, 17....81
Solution:  (a) Here
a=5,d=9~5=4,1 =81, n=1
Weknow f,=a+(n—-1)d
= 8l=5+(n-1)4=76=(n—1)4
= n-1=19=n=20
Example 4: What is the 17" term of the Arithmetic Progression 16, 9, 2, — 8wl
(a) 95 (b) 96 (c) 85 (d) 90
Solution:  (b) Here
a=16,d=9-16=-7,n=17
hy =16+ (17~ 1) (~7)
=164 16 (=T
=16~112=-96

Sum of n terms of an Arithmetic Progression

If a be the first term, o be the common difference, / be the last term. Then the sum of n terms of an
AP is given by

S,,=§[2a+(n—1)d]

S,=Zla+at(n—1)d]

SN

S, = —[a+]] (Vl=a+(n-Dd)

2
Ifsum of » terms S, is given then general term 7,=8,-8

-1

where S, | is sum of (2 — 1) terms of AP,

Example 5: Find the sum of first 20 terms of the Arithmetic Progression 5, 8, 11,14, ...
(a) 650 (b) 670 {c) 500 (d) 100
Solution:  (b) We have
a=35,d=8-5=3,n=20

Sm=329[2x5+(20-1)33

=10[10+57) =10 x 67 =670
Example 6: ‘-Eg]hat is the sum of first 21 terms of the Arithmetic Progression whose 2™ term is 8 and
4™ term is 14.
(a) 535 (b) 635 (c) 735 (d) 750
Solution:  (c)

Let a be the first term and d be the common difference

then a+d=38

and a+3d=14

Subtracting —2d=—6 = 4=3
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a=8-3=5
. 21
Thus  §=5-12x5+@1-13]

=Bl
2

Arithmetic Mean
If a, A, b, are in arithmetic progression, then 4 is called arithmetic mean.

4=2 -
2
= 24=a-+b
Example 7: Find the arithmetic mean of a — b and a + b.
{a)a (b)yd {(ca+b {(Da-b

Solution:  (a)
Asithmetic Mean = $=2F %5 _ 24
2 2
If three numbers are in arithmetic progression then the numbers are a —d, a, a + d.
Example 8: Find three numbers in Arithmetic Progression whose sum is 15 and Product is 80.
(a)3,58 (b)2,5,8 {©)2,5,7 (2,59
Solution:  (b) Let the three numbersbe a - d, a, a+d
then a—-d+a+a+d=15
=5 Ja=15=a=5
and Product = 80
then (a—d)aa+d)=30

= a(azwdz)=80

= 5(5% — d*) = 80

= 25 =16

=5 F=25-16

= &=9=>d=+3

Thus numbers are {5 —3), 5, (5 + 3)
=2,5 8o0r8,5,2.
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Multiple Choice Questions

1. How many terms are there in the Arithmetic (a) 740 (b) 800
Progression? {c) 840 (d) 640
7, 1L, 15, ....1397 9. If in an arithmetic progression the sum of
(a) 32 (b) 34 terms is » and the sum of » terms is 7 then
(c) 31 {d) 30 what is the sum of (m + ») terms?
2. Find the sum of all two-digits odd positive (@)m+n (b) 2m
integers. (€)= (m+n (d) 2n
(a) 2475 (b) 2375 10. The first term of an arithmetic progression
(c) 2175 (d) 1835 15 2 and the last term is 50. The sum of all
3. If the sum of # terms of an Arithmetic these terms is 442. What is the common
Progression is given by $, = 3n% + 2. Find difference?
its first term and common difference. ()3 (®)-3 ©6 {d) -6
(@)2,3 b)Y 4,5 11. If the sum of first 4 terms is 24. 12t term of
() 5,6 (d) 5,7 this arithmetic progression is ~13. What is
4. Ifay,ay,a.....,a, be an Arithmetic Progression the sum of first 20 terms?
of non-zero terms, then what is the value of (a) 200 (b) ~200
1 1 1 5 {0) 0 (d_) -100
;16; 4 aya i) P 12. The sum of first seven terms of an arithmetic
no1 o progression is 10 and the sum of next seven
(a) {b) terms is 17, then what is the common
9 "!"1 @n 4%y difference of this arithmetic progression?
7
(C) azaz (d) None of these (a) 1 (b) 7 (L) “I_ (d) —7
1%n & 7: ¥
S. What is the 1" term of the sequence log a, L W s
logab, op e gt 13. If f’f—;ﬁ i%’_,jl, ff%ﬁ are in
() log 5 el (b) log a:b" arithmetic progression then which of the
() Jog (ab™™") (D log b following is correct?
6. 1 p% ¢ and /™ terms of an arithmetic (a) a, b, c are in arithmetic progression
progression are g, b, ¢ respectively, then 111 ) )
what is the value of (b) —,—,~ are in arithmetic progression
abec
alq = 1)+ b(r~p) + c(p - g)? 11 i
(a) 0 (b) 1 (¢} -, =, — arein arithmetic progression
©a+b+c p+d—r bre  u
7. The sum of the three numbers in arithmetic @) Mooz of thase )
progression is 12. The sum of their cubes js | 14. Find the sum of ﬁISttES terms of an arithmetic
288. What are the numbers? progression whose 7 term is given by 7 — 3x,
(@) 2,4, 6 (b) 4,6, 8 (2) 800 (b) 800
(c) 6,8, 10 (d) None of these (c) 400 (d)—400
8. What is the sum of first 20 terms of — 15. What is the sum of all three digit natural
arithmetic progression in which third term is numbers which are multiples of 77
7 and 7™ term is two more than thrice of its (a) 72336 (b) 70336
third term? {c) 72036 (d) 72396
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16.

17,

18.

19.

20.

21.

23.

24,

The first, second and last term of an arithmetic
progression are respcctwely 4,7 and 31. How
many terms are there in the given arithmetic
progression?

(a) 14 (b) 10 ()9 (dy 11
What is the sum of first 30 terms of the
arithmetic progression whose 2" term is 8 and
4" term is 147
(2) 1435

(c) 1455

(b) 1495
(d) 1465

3 . !
If the m™ term of an arithmetic is — and its

i
#"™ term L then what s its (mn)™® term?
@o " (b)m +n
1 {d)-1

In an arithmetic progression if pth term is g and
g™ term is p. then what is its ™ term?
(@p+y ®p-q
(cyprd-n {d) None of these
18t term of an arithmetic pmgressmn is 31
and its 15 term is 16 more than 11" term of
the arithmetic progression. What is the first
term of that arithmetic progression?
(a)4 (b)3 {c)—4 (d) -3
What is the value of & for which 5k+ 2, 44— 1
and & + 2 are in arithmetic progression?
(a)2 ()3 (c)4 (d)6

. The sum of three numbers in a rithmetic 18

27 and their product is 405. What are the
numbers?

(2)3,9,15 (01,9, 17
{c)5,9,13 {d) None of these
If four numbers in arithmetic progression

are such that their sum is 50 and the greatest
number is 4 times the least. Which number is
the least one?

{a) 10 (b) 15 (c) 5 (d) 20

How many terms of an arithmetic progression

3,7, 11, 15, .... are taken so that the sum is
406?
{a) 14 by 10 {c) 12 (d) 8

25.

26.

27.

28.

29,

www.olympiads.org
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The sum of » terms of the three ant netic
progression are S;, 55, 3. The first term of each
arithmetic progression is unity. The common
differences are 1, 2, 3 respectively, then which
of the following options is correct?
(a) S; +5; =25,
{b) S 17 S3 = Sz
€S +5,=5;
(d) S, + 55+
If the 3™ and 7% terms of an arithmetic
progression are 17 and 27 respectively. Find
the first term of arithmetic progression.

= 5'2

{a) 12 (b) 14
{cy 10 ()8
Find the sum of » terms of an arithinetic

progression whose £ term is 5k - 1

(@) Z(sn+ 1) (b) Z(5n+6)

(c) %(Sn +7) {d) None of these

If the sam of » terms of an anthmetic

progression is nP + —Izmrz(fz — 1)@, where P

and () are constants. What is the cominon
difference?
(@) P ®yP+0

(c}20 @ Q

8y, Sy Sy, ... S, are the sum of n terms
of m arithmetic progression whose first terms
are 1, 2 3, .... mand common differences are
i, 3, (Zm 1) respectively. What is the
value of S1 +8+....8,7

(&) - (mn+ D)
(b ?(:}m sl

© "2 1)
{d) None of these
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LB [2() |3.(0 |40 |5 (0

1.6 8@ (9.0 [10() |

1L.) 112.(c) [13.() [14.06) |15.(b)

16.() [17.) |18.() [19.) |20.(0) |

2L.() |22.(a) |23.(c) |24.(a) |25.(a)

26.(a) [27.(c) |28.(d) |29. (a)

Hints and Solution

1. (b) GivenAPis 7,11, 15, ....139
Here a=7,d=11-7=4,]1=139
l=a+(r-1)d

= 139=7+(n-1)d=mn_1= 327

=>n—-1=33
= n=234

2. (b)Given APis 11 +13+15+....+ 99
Here a=11,d=13-11=2,1=99

I=a+(n-1)d
=>P=U+(n-12=>n-1= L 2

= n-1=44

= n=45

Now S,,:-’23[2a+(n—1)d]
= §52x11+(45- 1)2]

ot [22 + ngxﬁ x 110
2 2
=45 x 55 =2475
3. ()
Given S, =3n%+2n
L8 =3xP+2x1=5
S=3x22+2x2=16
The sequence is 5, 11, .....
a=5,d=11-5=6
5. (o)
loga, logab, Iogabz, logab3,

loga, loga + logh, loga + 2logh, loga + 3logh

#y =loga, d = loga + logh — loga = logh
L=t +(n— 1)d=loga+(n - Dlogh

= loga + logd™!

= logah” !
6. (a) Letx be the first term and ¢ be the common
difference.
p‘h term = a
x(p-ld=a ey
q’h term=hb=x+(g- d=b -(2)
0 term=c=>x+ (- 1)d=¢ «13)

Loalg-r)+br-py+elp-q)
=xlg—r+r-p+p-ql+dip-1)(g-r
+g-DE-py+r-1)(g-9)]
=5 a(q—-r)+b(_r——p)+c{p—q)~—~0

. (2) Letthe numbersbe a—d, a, g + d.

a—d+ata+d=12=3a=12=4=4
and (@ - dy’ + a’ + (a + d)° = 288
@ -F-3ada-dy+ &+ + P
+3ad(a + d) = 288
&~ -3adla-dy+a +a° +a
+3ad + 3ad” = 288
= 3a°+6ad’ =288 = 3 x 43 +6 x4 x = 288
= 244 =288-192

=4 & =%2
The numbers are, 4 — 2,4, 4 + 2 = 2,4,6

. (@) Let a be the first term and 4 be the

common difference.
a+2d=7
a+6d=3(a+2d)+2
a+6d=3a+6d+2
a-3a¢=2=>-2g=2-=qg=-]
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and a+2d="7=2d-T—-a=7-(-1)=8
d=4

. Szgz% [2 % =1 + (20 — 1)4]

=10[-2+76]=10x74=740

9. (¢) Let @ be the first term and & be the
common difference.

5 =3§{za +(m—1)d)=n

2am +m(m— 1)d=2n (1)
and S,,mg Ra+m-1d=m

2an+nin— 1}d=2m {2)
Subtracting (2) from eqn (1), we get
2a(m — n) + [(m* —n®) — (m = m)d = 2(n — m)

= (m-mR2a+{m+n—-1)dl=2(n-m)
2a+{m+n—1)d=-2

s MR 02 bl b= 1)

man 3

_m+n

x—2=—(m+n)
10. ()a=2,1=50
Now S,,=g(a+z’):>442=—;—(2+50)

2x442
H = ——e 2
52

17

, 1:2+(17—1)d:>%=d:»d:3

12. (€) S, =10,5,=10+17=27

13. (0
Given b+c—a? iy a-—b, iy are in
a b c

arithmetic progression

sy PR, g DI +2,f-+b_c +2
a c

are in arithmetic progression

b+c—a c+a+b atb+tc .

= , \ are in
a b c

arithmetic progression

14.

15.

16.

17.

18.
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b+c+ta ct+a+b at+b+tc
pi ala+b+c)y blat+b+cy clatb+e)
are in arithmetic progression

—lm,%,l,areinarithmetic progression
c
(b)
t,=7-3n
H=7-3-1=4=a=4
dzIW4:—3
25
st=? [2x4+(25-1)(=3)]
25

=== [8—72]=—800
5 ]

(b) Hint: The series is 105 + 112+ 119. .. +
994

(b)

a=4,d=7-4=3,¢t,=31

L oh=a+{n-1d

= 3 =4+m-1)3=>n-1= “———3];4

= n-1=9=n=10
(¢) Let a be the first term and  be common

difference.
L a+d=8a+3d=14

53(,:%[2 x 5+ (30— 1)3]
=15 [10 + 87] = 15 x 97 = 1455

(¢) Let o be the first term and o be the common
difference
1

fg =

an

n
2 ar~!r(m——i}.:z’=l ()
7
and f,=—
m
=5 a+(nw1)a"=i @
m

Subtracting eqn (2) from egn (1)
atcs [z Mo fypes B
n m

:>d[m—1—n+l]um—n

mn
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20.

2L

22.

23.

:>d(m—n)=m_n:> b
mn mn
1
and g=—
mn
i tmn=—1~+(mn—1)~—l—
mn mn
A ymm 1
R mn o mn

{b) Let @ be the first term and 4 be the
common difference

a+T7d=31
a+l4d=a+ 104+ 16
a+14d—a-10d=16=d=4
Soa=31-Td=31-28=3
(b) Here
4k — 1~ (5k+2)=(k+2)—(4k~1)
=> 4k-1-5k-2=k+2-4k+1
=5 —k-3=-3k+3
= 2k=6=k=3
(a) Let the numbersbe a — d, o, a + d
Now a-d+a+a+d=2T=>a=9
and (e—d)a(a+d) =405

a(a® — d*) = 405
9(9% - &%) = 405
= 81 —a® =45
= F=36=>d=16

The numbers are 3, 9, 15.

(c) Let the numbers are ¢ —3d, a ~ d, a + 4,
a-+3d
a—3d+a—-d+a+d+a+3d=50

a+3d=4(a - 3d)
= a+3d=4a-12d = 3a=15d

= a=>5d
= 3§=5d
z2
=% a'=§
2
_a3g=22_1_10_
Z 2 2

24,

25.

26.

27,

of Shilernationad
'{0 lympiad
(a)3,7,11,15..... Foundation

a=3,d=4,5, =406
S,,=—g—[2a+(n—~1)d]

= 406=2[2x3+(n— 1) 4]

n
2
= n[6+4n-4]=812

= 4n® +2n =812

= 21% + n=406

= 2% +29n - 287 — 406 = 0
= 2(2n+29) x 14(2n+29) =0
= H-14) 2n+29=0

= 1y “729 (Not possibie)

{2}
Sy =%[2x1+(n=1)1]

[Racme 1]

Si==@m+1)

Nl s o

S2=§[2x1+(n—1)2]
=Zp+m-21=n
2 .
A
Sy=2[2x 1+ (- 1)3]
:§[2+3n—3]=-§[3n—1]
Now S1+S3=—g~[n+1+3n~1]

{a) Let a be the first term and d be the
common difference
a+2d=17
a+ 6d=27
Selving these eqns we get a = 12
() :
f,=5k+1
LH=5x1+1=6
L, =5n+1
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L 8,=2la+l=7[6+5,+1]
:%[5n+7}
28. (d)
S,,——-nP-iﬂ%n(n-— Ho

S1=P+%xi(l—l)Q=P

S2=2p+%><2(2-0)Q=2P+Q

Sy— 8 =2P+Q0-P=P+(Q
P,P+0 ...
Common difference =

29. (2)
SI=§[2x1+(n—1)1j
S;=%[2+n—l]=-;—(n+ 1)
n

5,'2=5[2><2+(n—1)3}

=%[4+3n—3]=%{3n+]]
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Sp=

EERC

== [2m+2mn—n-—2m+1]

=—[2mn-n+1
2[mn n+1]
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Rm+{n-102m-1)]

d:szmsl=§[3n+1—nﬁ1]

n 2
:—-2 =
2[ nl=n

Sp+S+ .8, = % [S) +S,.]

m n

=—x —[n+1+2mn—n+1]
2 2

nmn

" 2x2

mn
=— +1
> (mn+1)

[2mn + 2]
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6. Triangles

Triangle
It is a polygon with three edges and three vertices. It is one of the basic shapes in geometry.

Similar Triangles
Two triangles are said to be similar triangles to each other if
(#) their corresponding angles are equal
(if) their corresponding sides are proportional.

Basic Proportionality Theorem (BPT) or Thales Theorem

If a line is drawn parallel to one side of a triangle to intersect the other two sides in distinct points then
the other two sides are divided in the same ratio,

In A4BC, A
DE|IBC
DE intersects 4B at D and AC at E, then
D E
4D _ AE
DB EC . c

Corollary: In a AABC a line drawn paralle] to BC intersects other two sides AB and AC at D and E
respectively.
In A4BC, DE || BC

4B _ AC
DB EC
AD  AE
AR AC

Converse of Thales Theorem
If a line divides any two sides of a triangle in the same ratio then the line must be parallel to third side.
Example 1: Inthe given figure, in AABC, DE || BC, so that AD =2 4 cm, AE=3.2 cm, and EC = 4.8 cm,
find 4B.
(2) 3.5 cm (b)3.6 cm (c)2.5em {d1cm
Solution:  (b) In AABC, DE || BC A
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Example 2: In the given figure PQ || BC. if AP = 1.7 cm, karngation
AB=6.8 cm, AC=9 cm. Find AQ.
(2)2.25cm (b)2.20 cm (¢)1.20 em (d) 1.25 cm
Solution:  (2) Given PQ || BC,
4P _ 4Q :
AB  AC
P Q
o L7 _ 40
6.8 9
B C
9%x1.7 9
= AQ= = —
e 6.8 4
=225¢cm.
Angle Bisector Theorem
The internal bisector of an angle of a triangle A
divides the opposite side internally in the ratio of the A2
sides containing the angles.
In AABC, AD is the angle bisector of Z4.
Then e = — B D ¢
bho 40
Example 3: In the given figure AD is the bisector of ZBAC, if 4B = 10 cm, AC=6cm. BC=12cm,
Find DC.
A
B ) G
(2) 4 cm {b) 5 cm {c)4.5cm (d)5.5em
Solution: (¢)LetBD=x
BC=12cm
DbC=12—x
By angle bisector theorem;
2D 48
DC  AC
X 10
= = —
12-x 6
= 6x=120-10x
= 16x =120 = x:EQm?.Scm
16
. BD=75cm
and DC=12-75=45¢cm
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Example 4: In AABC, AD is bisector of ~BA C,ifAB=56cm, BD=32 cm, BC =6 cm. FmgA ]
(a) 4.8 cm (b)4.9 cm (c})5cm (d) 4 cm

Solution:  (b)

Here BD=32cm A
BC=6cm
DC=6-32=28cm
By angle bisector theorem,
BD _ 4B BT D ¢
DC ~ AC
3.2 5.6 2.8x5.6
= WE_TJAC_ 22 =49 ¢cm

Criteria for Similarity of Triangles

AAA Similarity: If in two triangles, the corresponding angles are equal then their corresponding sides
are proportional and hence the two triangles are similar.

SSS Similarity: If the corresponding sides of two triangles are proportional then their corresponding
angles are equal and hence triangles are similar.

SAS Similarity: If one angle of a triangle is equal to one angle of the other triangle and the sides
including these angles are proportional then the two triangles are similar.

Theorem: If a perpendicular is drawn from the vertex of a right angle to the hypotenuse the triangles
on both sides of perpendicular are similar to the whols iriangle and also to each other.
Example 5: Inthe given figure £ZABC=90° and BD | ACifBD =8 cm, 4D =4 ¢m, find CD.

{a) 15 cm (b) 16 cm (c) 14 cm (d)5cm
Solution:  (b) In AABD and ABCD
£BDA = Z/BDC %
£LDBA=/DCB=90°— /A
AABD ~ ABCD, D
BD _ 4D
CD  BD
B c
AD
_ 8x8
4
=l6cm

Areas of Similar Triangles: The ratio of the areas of two similar triangles is equal to the ratio of the
square of their corresponding sides.
AABC ~ ADEF
ar(A4BC)  AB*  AC® BC?

a(ADEF) DE’ DF?  gi?
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Example 6: AABC ~ ADEF and their areas are 64 em? and 121 cm? respectively. If EF = 1 5spgtion

find BC.
(&) 11.1cm (b) 12 cm (c) 13 cm

Solution:  (d)
ar(A4BC) _ BC?

ar(ADEF) ~ EF?
64 BC*
= — =
121 5.4y

64 x(15.4)°
121
8x15.4
11
=8x14=11.2cm.

Pythagoras Theorem

= BC? =

= BC=

(d) 11.2 em

In a right triangle, the square of the hypotenuse is equal to the sum of the squares of the other

two sides.
AB? 4+ AC* = BC?

B

Example 7: Aladder 25m long just reaches the top of a building 24 m high from the ground. Find the

distance of the foot of the ladder from the building.

(&) 5m (b)7m (c)6m
Solution: (b)
By Pythagoras’s theorem,
2 2 2 A
BC*=AC"— 4B
BC = 257 — 247 24m 2mn
BC = +/625—-576
B
BC= /49
=T7m
Example 8: Find the height of an equilateral triangle of side 12 cm.
(2) 6+/3 cm (b) 53 em ()4 cm
Solution:  (b) AABC is an equilateral triangle
In AACD,

AD* +DC* = AC?
‘= AD? +6° =127
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e AD? = 12% _ 2 A Foundation
= AD = /144 3¢
=108 c
=+/36x3
=643 cm b 6 C

Multiple Choice Questions

1 In the given figure in APQR, ST || OR, so that

PS=(Tx~4) em, PT=(5x - 2)em, OS = (3x
+ 4) em, RT = 3x cm.

‘What is the value of x? 4

()4

(b) 3 |

(c)5

(d)2 9 R
. In A4BC, Q:B—D , £B =T70° £C = 50°

AC DC 2

then /BAD =9

(a) 40°

(b) 30°

(c) 5°

(d) 50° B D C

- Aladder 15 m long reaches a window which

is 9 m above the ground on one side of a
street. Keeping its foot at the same point, the
ladder is turned to the other side of the street
to reach a window 12 m high. What is the
width of the street?

()2l m (b) 20 m

{c)2Zm (d) I5m

- In ALMN, P and Q are the mid-points of

LM and LN respectively. What is the ratio of
the area of ALPQ, and L

ALMN?
(a)4:1
{b) 1:4
(c)2:3
(d) 3:2 M N

5. The corresponding altitude of two similar

triangle are 6 cm and 9 cm respectively. What
is ratio of their areag?

(a)16:9

(by4:9

(c)1:4

(d)16:25

6. ABCD is a trapezium in which 4B It DC and

AB =2CD. If the diagonals of the trapezium
intersect each other at point O. What is the
ratio of the area of AAOB and ACOD?

D C
A B
(a) 1:4 : (b) 4:1
{c) 1.9 (d) 9:1

- In the given figure, AODC ~ AOBA, /BOC =

115°, ZCDO = 70°. What is the value of
ZLOAR?
(a) 45°
(b) 65°
(c)35¢2
(d) 55°

- Two poles of heights 6 m, and 11 m stand

vertically on a plane ground, If the distance
between their feet is 12 m. What is the
distance between their tops?

(a) 13m {(b) 12m

() 15m (d) None of these
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9. A tree is broken of 6 m from the ground and | 16. p Foundation
its top touches the ground at a distance of § m
from the base of the tree. What is the original
height of the tree?
(a)20 m ()12 m
(©) 16m (d) 14 m B c aQ
10. In a triangle ABC, ZB = 55°, ZC = 35° then AABC~APORsuchthat £4=/Pand £B=2Q
which of the following option is true? What is Mﬂ if BC: QR =917
(a) BC? = AB? + AC? ar(APQR)
(b)AC2=AJBz+BC2 (a) 81 (b) 49
(c) AB? = BC* + AC* 49 81
{d) None of these (© 8l () 49
11. Anexterior angle of a triangle measures 110° 7 9
and its interior opposite angles are in the 17. Aman goes 10 m due south and then 24 m due
ratio 2:3. Which is the largest angle of the west. How far is he from the starting point?
triangle? (a) 26 m (b)25cm
(a) 66° (b) 70° (¢) 27 cm {d) None of these
(cy44° (d) 64° 18. AABC ~ A4PQ, if BC =8 cm, PO =4 cm,
12. In the figure given E BA = 6.5 cm, AP = 2.8 cm. What is length
below, what is the of 4C7
measures of angle A (a) 5.6 cm {b) 3.5 cm
ZDAE? (c) 6.5 cm (d)2.8 cm
(a) 60° = 19. A vertical pole 12 m long casls a shadow of
(b) 50° 2 & m long on the ground. At the same time,
{c) 90° A a tower casts the shadow 40 m long on the
(d) 80° B c D ground. What is the height of the tower?
13. What is the perimeter of a rhombus the length (a) 80 m
of whose diagonal are 16 cm and 30 em? (b) 20 m
(a) 64 cm {b) 68 cm (c) 60 m
(c)72em (d) 76 c. (d) None of these
4. Two isosceles triangles with equal vertical | 20- A4BC isar ight angled triangle in which
angles have their areas in the ratio 225:289. ZC=90° AC = 3BC. What is the measure
What is the ratio between corresponding of ZB?
altitudes? (a) 30°
(a) 17:15 {b) 15:17 (b) 45°
(c) 15:13 (d)y 13:15 (c) 60°
15. In the given figure BC is parallel to DE. Area (d) None of these
_OfAABCZiS 25 cm’. Area of trapezium BCED | 21, In an isosceles triangle AABC if AB = AC =
is 24 ety if DE = 14 cm A 13 cm and altitude from 4 on BC is 5 cm.
What is the length of 5C? What is the length of BC?
(8)-15wm. (2) 12 cm
(b) 10 e 5 $ (b) 24 cm
(C) 28 cm £ {c) 6 cm
(d) 20 cm P 14’cm (d) None of these.
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22. In an isosceles triangle 4B = AC = 25 cm
BC =14 cm. What is the length of altitude
from 4 on BC?

(a) 24 cm (b) 26 cm
(c} 12 cm {d) 13 cm
23. The Perimeter of two similar triangles are

25 cm and 15 em respectively. If one side
of first triangle is 9 cm, Then what is the

25.

y Tnlernalional

lympiad
Foundation
{a) 13:14 (b) 14:13
(o) 1:14 (d) 14:1
In AABC, AD is bisector of /4. If AB = 5.6

em, AC=4 ¢cm, DC =3 cm. What is length
of BC?

(a)72cm
{c) 6.2 cm

(b)4.9 cm
(d) 5.8 em

et h 26. D and £ are points on the sides 48 and AC
corresponding side of the second circle? respectively of a A4BC such that DE I| BC
(@) 5.4 cm (0} 4.5 cm find value of x if AD = (7x — 4) cm, 4E =
(¢)3.5cm (d) 6.4 cm (5x—2)cm, DB = (3x — 4) cm, EC = 3x cm
24. The area of two equilateral triangle are in the (a) 11 (b) 5 (c) 4 (d)2
ratio 196:169. What is the ratio between thejr
perimeter? |
Anwer Key
1.(a) 2.(b) | 3.(a) 4. (b) 5.(b) 6. (b) 7. (a) 8. (a) 9. (c) 10 (a)
f IL.(b) |12.(c) |[13.(b) |14 () [15.(b) {16.(a) [17.(a) [18. () 119.(c) |20.(c)
g 21.(b) |22.(2) [23.(2) |24.(b) |25.(a) |26. © |

Hints and Solutions

1. (a) In APOR and APST

£ZPST=/PQR | ST| QR
LPTS= ZPRO L PYE; and.LPQR are
corresponding angles
" APST~APOR
=» According to Thales’ theorem
£S _Pr
PO PR

Subtracting unity from both sides, we have,
B B Tid e
O0S RT  3x+4 3y

= 21%-12x = 15¢% — 6 + 20x - 8

= 6x° —26x+8=0

= 5 -1 ud=p

=T | ey

= 3x(x—4) - l(x~4) =0

= -4 Gx-1)=0
= x=4, % fxr = 51 becanse S < 0}

Sx=4

« (b} In A4BD and AACD

4B BD
AC CD
By Angle Bisector Theorem

AB T
= —— 1t 18 given,
4C  CD

and £BAC =180 - 70 - 50
=180~ 120 =60°

50, LBAD = —; LBAC

% 607 = 30°

B | s
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3. (a) E
J 4D
15 15,—-"':
9m T lzm
A = £
In AABE,
AE? + AB* = BE*
= 9%+ AR? =157
= AB*=225-81
=144
= AB=12m
Similarly,
In ABCD
= BC2=BD*- DC?=152 - 12%=9
BC=9m

‘. width of street=(4B+ BC)=12+9=21m
4. (b) -~ P and @ are mid-points of Z34 and

ZN respectively

. PQ| MN (according to midpoint theorem)

and, also,
PQ _LP 1O 1
MN LM LN 2

1
Area(ALPQ) _ 7 F@*LQ

 Ara(ALMN) L amorm
2

2
= [%] =%, where (7 and H are feets of

perpendicular dropped from L on PQ and
MN respectively.

5. (b) Ratio of areas = (ratio of alti‘n.ldes)2

6. (b) LCAB = ZACD

{ Alternate opposite interior angles}

www.clympiads.org

10.

11.

12.

13.

® :',%i!w-*mrfiwmf
Olympiad
LBDC = /ZDBA " Foundation
AAOB ~ ACOD (SS similarity)
Arca(A40B) M_[AB]2=[2C_DT_4_1
Area(ACOD) {CD CD ’

. {(a) ZCDO + £ZDCO = 115°

= £DCO=115° - 70° = 45°
Z£OAB = 45° (. AODC ~ AOBA)
(2) CB=CD— BD = 11m— 6m = 5m

ED=AB=12m €
5m
. AC=+ 4B + BC? A B
6 m 6 m
2, <2
=+/12°+5 E D
=4/169=13m
{) A A is the point of cleavage
6m C is the point where top of
three touches the ground
B gm C :
In AABC

AB*+ BC? = AC? (Pythagoras’ Theorem)
6% 382 =4C
=AC=10m
*. Total (original) height=10m+6m=16 m
(a) £4=180°—- (LB + £ZC)
= 180° - (55° + 35°) = 90°
.. ZA is 90° or the triangle is right angled
at A
. AB*+AC?=BC? (pythagoras’ theorem)
(b) Let the angles be 2x and 3x respectively
. 2x+3x=110°
= 5x=110°
— N
.. Angles are 44°, 66°, and 70°
{¢) In AABC
ZBAC = 180° — (100° + 40°) = 40°
£ DAE = 180° — (50° + 40°) = 90° [linear pair]
(b) Let the side of rhombus be x cm. Now, we

know that the diagonals of rhombus bisect
each other at right angles.
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" By using Pythagoras’ Theorem
3 (16 (367 ...
X = [?] + [?] = (8)* + (15)°
=64 +225=1289
= x=17cm
. Perimeter=4 xx=4x17=68 cm
14. (b) = Vertical angles of isosceles As are

identical '

. Other two equal angles of both the As will
be identical.

. By using S-$-§ stmilarity, we can say,
that the two triangles are similar.

" Ratio of altitudes = \/Ratio of areas

= ,/gﬁ =157
289

" AABC ~ AADE[-- /B=+D corresponding
LC=/E angle

15. (b) -~ BC||DE

" Area of AdDE ~ |DE

DE
[ 25 } [Bcf
= | =] ===
25424 14

[Ar (AADE) = At(AABC) + A(([IBCED)

. Area of AUBC _ [ BC}2

5 _5
T4 7
= BC=10cm
2 2
16. (z) Z(QABC) _ [B_C_] B [2]
ar (APQR) OR 7
= 8—1 =381:49
49

17. (a) In AABC
AC? = 4B? + BC? (Pythagoras’ theorem)

A
= AC= 4B BC?

Starting
i ' point
2 2
= y(10)* - (24) c B

Final

= J676 =26 m point

? Inlernational

lympiad
Foundation
18. v A4BC~ AdPQ :
BC _AC _ B4
PO AQ 4P
.§ = ig — 6‘5
4 40 238

19. (¢) Both As are right angled, and also the
elevation of coming sunlight will be same.
. All the angles of the AdBC and APOR
will be correspondingly identical,

v AABC~ APQR
4B BC
PO OR
12 8
20" 40

= PO=12x5=60m

20. (o) g—g = tan B

=% ﬁ:tanB

= /B=60° c B
21. (b) In AABD
AB? = BD? + 4D A

= BD = VAB? — AD? R e

=+/132 _52 B D ©

=12.cm

~ D bisects BC

S BC=2xBD
=2%12=24 ¢m

5C_ 14
2

22. (a) BD = = =7em

[fig. is in the previous ques]
o AD*=C?-p?
=25 = {1 =576
= AD =24cm
23. (a) We know that if, AdBC ~ APOR, then
o 4B _BC_AC
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or, Applying componendo and dividendo, it

can be clearly seen that,
Perimeter(A4BC) 4B _ BC _ AC
Perimeter(APQR) PQ OR PR

25

9
=> — = ——
15 PO
= PQ=—9—— x15=54cm
25

24. (b) Ratio of perimeters = ratio of sides

= Jjratio of areas
_ i
169
e -1-11- = 14:13
13
25. (a) By angle bisector theorem,
BD _ 4B _ BD _56
DC  AC % 4
BD = 3><45.6 —42

BC=BD+DC=42+3=72cm

26. (¢) " DE||BE
. AADE ~ AABC

4D _ AF

AB  EC

www.olympiads.org
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AD i AE _1
AB EC
-DB  ~FC . . . "
= D - AE adjusting this expression, we
have
AD AE
= — =—
AB  EC
Tx—4 5x-—-2
= e
3x+4 3x
= 21x% —12x = 15x*> —6x—8+20x
= 6x*—26x+8=0
= 6x° —24x—2x+8=0

= 6x(x—4)—-2(x—4)=0
=
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/. Co-Ordinate Geometry

Cartesian Co-ordinate

The concept of co-ordinate system in a plane enables us to repiesent points by ordered pairs of real
numbers called cartesian co-ordinate.

Distance between Two Points
The distance between two points 4 (x> y1) and B (x,, y,) is given by

AB = \/(3&‘2 —JC[)2 +()?2 ‘*‘}’1)2
The distance of P(x, y) from O(0, 0) origin is given by

OP = (x5 =0, + (3 —0)? =[x +,7

Example 1: Find the distance of the point (5, —6) from the origin.

(a) V61 (b) /51 (©) V41 (d) 31

Solution:  (a) Origin has co~ordinate (0,0)

- Required Distance = /(5 0)? + (—6— ())2

= J25+36 = J%Tunits

Example 2: Find the point on y-axis, each of which is at a distance of 13 units from the point (-5,7).

() (0, 5), (0, 19) (b) (0, -5), (0, 19)
() (0, 5), (0, -19) (d) None of these
Solution:  (a) Let 4 (-5, 7) be the given point and B (0, y) be the point on axis
AB=13
AB =132

= (0+5%+(p-7)?=132
= 25+)"+49 - 14p=169
= Y- 14y-95=0
= ¥-19y+5y-95=0¢
= py~19)+5y-95=0
2y@-1N+5(3-19)=0
= y=-5y=19
The points are (0, —5) and (0, 19).

Section Formula

The co—ordinates of the point P (x, ¥) which divides the line segment joining 4 (x, y,) and B (%5, 35)
internally in the ratio m - n is given by
motax  my, + ny

m+n 7 m+ n

X =
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in case of external division
L= g BN P my; —ny
m—n m-—n
Example 3: What is the co—ordinate of the points which divides the join of 4 (~1,7) and B {4,-3)in
the ratio 2:37
(@ 1,3 (b)3, 1 (©)2,3 {@3,3
Solution:  (a)

L omy 2(4)+-3(—1) _ 5 -1
m-n 243 5
_myhan 23430 _15
m—+n 243 5

The point is (1, 3).

Mid-point Formula
If A (x;, y;) and B (x,,y,) are two points, then the mid-point of 48 is given by P(x,y) where

i y= Pyt Do

- 2
Example 4: Tind the co-ordinate of the mid-point of the line segment 4 (4, — 6) and B (2, 4).
(a)(1,3) (® 13 ()} 3,-1 (d) @3, D
Solution:  (¢) Here = o] fl—:;—'z
-4
2
N P e
2 2 2

. Mid point is (3, —1).
Centroid of a Triangle

The point of intersection of the medians of a triangle is called centroid

Co-ordinate of Centroid of a Triangle
If A (x;,90), B (%2, ) and C (x5, y4) are the vertices of a A4BC then co-ordinate of centroid (G) is given
by

[xl +x+x it 4’)’3]
3 ' 3 )
Example 5: Find the centroid of APQR whose vertices are P (-2, 4), O (4,2), R (1,-3).
(ay1,1 (b 1,2 (€)2,2 (Dh2,3
—2+441 4+2-3 :
373 l

= [5,5] =(1,1)

Solution:  (a) Centroid (G) = l
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Area of a Triangle

The area of AABC with vertices 4 1> 31)s B (x5, ) and C (>3, ¥3) is given by area (AABC)
1
= 5[—"1(3’2 =)+ 22003 = 1)+ x5 (n — )]

If the area in (i) comes out to be negative number sometimes then you take its modules or absolute
value because area cannot be negative.

If area is zero the points are collinear and vice-versa,
Example 6: Find the area of triangle whose vertices are 4 (4.4), B(3,-16) and C (3,-2).
(a) 7 sq. units (b) 5 sq. units {c) 6 sq. units {d) 4 sq. units
Solution:  (a)
Area (A4BC)

= )-~[4(—16+ 2)+3(-2-4) +~3(4+16)]l

B | -

x 14 =7 sq. units.

Il

1
5
Three points 4 (x,,y,) , B (x2,v) and C (x3,p3) will be collinear if area of AABC = 0.
Xy 2 = p3) + x5 (3 = ) 3 (0, =y =0
Example 7: Show that the points (1,1} (5,7) and (8, 10) are collinear.
Solution:  Let the points be 4 (-1,1), B(5, Ty and C (8, 10).
Area of AABC

E %[xl(yz =)+ 20y~ )+ x50 ~ )]

1l

%{(—1)(740) +5(10~1)+8(1—7)]

As area (A4ABC) = ()
So, the given points are collinear.

Multiple Choice Questions

1. Find the value of k for which the points 4 (3, 2), (a) (1, 3) (b3, 1)
B (4, ky and C (5, 3) are collinear. {c) (3, -1) (@) (0,3
5 2 3. Find ratio in which the line 2x + y—4=0
@z ) divides the line segment joining 4(2, ~2) and
B(3, 7).
(©) 3 (d) % (a) 9:7 ; (b)7:2
5 5 (c)2:9 (dy 1:2
2. Find the third vertex of a A4BC if two of 4. The circumcentre of a triangle is (3, 3). Hits
its vertices are B (=3,1), C (0, -2) and its two vertices are (4, 6) and (0, 4) find the third
centroid is af the origin, vertex of the triangle.
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10.

11.

12.

(a)(2,4) (b) (6,2)
(¢} (2, 6) (d)4,4)
The co-ordinates of ends of a diameter of a

circle are (4, 1) and (2, -5). Find the centre
of the circle.

(@ (3. 1) () (1,-3)

(c) (0,-3) (d)(-3,0)

In which ratio does the point P (1, 2) divides
the join of 4 (-2, 1) and B (7, 4)?

(ay 1:2 (b) 2:1

(c)2:3 (d) 3:2

The area of a triangle with vertices (g, b + ¢)
and (b, c+a)and (c, b+ a) is

(a) 0 (b) abe
(cYa+b+c (d)(a+b+e)

If (2, =2), (-2, 1) and (5, 2) are vertices of a
right angled triangle, then the area of triangle is
(a) 24.559 units {b} 12.5 sq. units
(c) 12 sq. units (d) 24 sq. units.
Find the co-ordinates of the points which
trisects the line joining (-3, 5) and (6, ~7).
(2) (2,0 {b) {2, 2)and (0, 1)
(cy{~1,-1)and (0,3) (d)(0, 1)and (3, 3)
The centre of a circle is (4, 5) 4(8, 10)is a
point on the circumference. Find the other
end of diameter of the circle through 4.

{a) (0, 0) ®) (0, 1)

() (1,0) {dy(2,9)

The ends of a diagonal of a square have the
co-ordinates {a, 1) and (-1, a), find a if the
area of the square is 50 square units.

(a) =7 (b) +5

(c) £6 (dy =4

The ends of a diameter of a circle have
the co—ordinates (4, 3) and (-4, -3), PQ is
another diameter where P has co-ordinate

{% ,_Tj] find the co-ordinates of 0.
5 35 o

(a) [—-Z—,EJ (b) {E’U]

@ [0] (@ 0,0)
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14.

15,

16.

17.

18.

19.
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Two vertices of a triangle are (2, —4) and (1, 3).
Il the origin is the centroid of the triangle then
what is the third vertex?

(8)(1,3) by (-3, 1)
(C) (1, _1) (d) (3: "'3)
The vertices of a triangle are A(1, 1), B(-2,

—5) and C(2, 2) find the length of medium
through C.

5 25
(a) —Jf (b) ?

5 A/61
(c) 3 (d) g

What is the locus of a point equidistant from
the point (2, 4) and y-axis?

(a)3° — 8x — 4y 420 =0

(b)y2—4x— 8y +20=0

(Cyx —4x+4y+20=0

(Dy —dx—8y+12=0

What is the circumradius of the triangle
whose vertices are (2, ~2), (8, 6) and (8, ~2)?
(a) 25 (b) S

(c) Js (d) None of these
If the co-ordinates of mid—point of the sides
of a triangle are (1, 1) (2, =3) and (3, 4) what
is the centroid? i

381

o

. )
(@) (6.2) mkd
@1 (@) (3.2
The sum of square of the distance of a moving

point from two fixed points (g, 0) and (—a, 0)
is equal to constant quantity 2%, Find the
equation of its locus.
(a) 2 yz =
({3)] x° +y2 =20
(c} ¥+ y2 -
(d) X+ yz =a
What is the value of £, so that the points
A(8, 1), B(3, -4) and C(2, K) are collinear?
@s -5 @7 (D-6
If the points (a, 0), (0, b) and (1, 1) are
collinear then what is the value of i +% ?

a
(@) 1 (¢)-1

(b) 2 (d)—2
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21.

22,

23.

24.

25.

26.

27.

28.

29.

What is the distance of the point (4, 7) from
the y—axis?

(a)7 (b) 4 {c) 11 {d) 12
What is the distance between the points
(cos 6, sin 6) and (sin 8, — cos 6) is?

(@) V2 (b) 2

(©1 (@ 3

[f the distance between the points (3, 0) and
(0, y) is 5 units. y is positive then what is
value of y?

(2)3 (b2 (©r4 (d) 1

If the centroid of the triangle formed by
points Pa, b), Q(bh , ¢} and R(c, a) is at the
origin. What is the value of a + b +¢?

@0 () 1 (c)2 ()3

What is the value of ‘a’ except zero for which

the area of the triangle formed by the points
A(a, 2a), B(-2, 6) C(3, 1) is 10 square units?

3 8-
(a)~§ (b)g

{c)-3 {(d) None of these
If the point P(—1, 2) divides externally the
line segment joining 4(2, 5) and B in the ratio
3:4. What is the co—ordinate of the point B?
(a} (5: 2) (b) (_52 _'2)

{c) (5, -2) (d) None of these.
In what ratio does the y-axis divide the
line segment joining the point A(—4, 5) and
B(3, -7y

(a)4:3 (b)3:4

(c) 2:5 (d)5:2

The points A(3, 1), B(0, 4), C(=3, 1), D(0, —2)
are vertices of a

(a) rectangle (b) square

(c) parallelogram (d) rhombus

P is a point on x-axis at a distance of 3 units
from y-axis to the right, What is the co-
ordinate at P?

30.

31.

32,

33,

34,

35.

36.

37.

of International
';{ lympiad
(a) (3, 0) (b) (0, 3) Foundation
(©)(3,3) @3,3)
If the point (x, 4) lies on a circle whose cenire
is at the origin and radius is 5, What is the
value of x?
(a)+4 (b)o
(c)+3 (d)+5
If (=2, 1) is the centroid of the triangle having
its vertices (x, 0), (5, —2) and (-8, y) then which

of the following is correct?
(A)3x—-8y=0 (B)5x+3y=0
(c)Bx+3y=0 (d)8x~3y=0

If the centroid of the triangle formed by (7, x),
(v, ~6) and (9, 10) is at (6, 3) then (x, y)="7
(@) (4.5) (b) (5,4

(€} (-5,-2) (dG.2)

Find the area of the triangle formed by the
line 5x — 3y -+ 15 = 0 with coordinate axes.
(a) 15 cm? (b) 5 cm?®

(c) 8 cm? (d) l; cm*

Equation of a line whose inclination is

45° and making an intrercept of 3 units on

X-axis is

(Ax+y-3=0 byx—y-3=0

(©)x—y+3=0 Dx+y+3=0

The centre of a circle is C(2, k). If 4(2, 1} and

B(5, 2) are two points on its circumference,

then the value of k is

(a6 (b)2 @-6 (-2

The lines x =—1 and y = 4 are

{a) perpendicular to each other

(b) parallel to each other

{¢) neither parallel nor perpendicular to each
other

(d) None of these

The distance between the points (2k + 4, 5k)

and (24, =3 + 5k) in units is

(@)1 (b)2 ©4 @5
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L@ |20 (3.6 (40 |5@® |6 [7.@ [8.0) (9@ |10@
11.{a) [12.¢a) |13.(b) |14.(d) |15 (b) |16.(b) [17.{b) |18.(b) |19.(a) |20.(a)
21.(b) [22.(a) [23.(c) [24.(a) |25.(d) [26.(b) [27.(a) |28.(b) |29.(2) |30.(c)
31.(b) |32.¢d) |33.(d) |34.(b) |35.(a) [36.(a) |37.(d)

Hints and Soltions

1. (a) The points 4 (3, 2), B (4, K) and C (5, 3)

are collinear then area (AABC) =0

= -;[3(1(—3)%—4(3 ~)+502-k)] =0

=>3k-9+4+10~5%=0

::>—2k+5={):$k=~§~

2. (b) B(-3,1) C(0,-2)
Let the third vertex be 4 (x, »)

4 (b) Let P (3, 3) be the circumeentre of AdBC,

Cfx, 3) be third vertex.
P4=PB=PC

PA*= pB*= pC?
PE =pC

=>@4-37+(@6-3> B
=(x-3P2+@p-37 &9

(4,8)

LEaIN

x ¥

S 1+9=x*+9—6x+3>+9—6p
x4 —6x—6y+8=0
and PB* = PC?
= (0-3P+ (4, 3= -3+ (-3
=9+1=x"+9—6x+1"—6y+9
Bquations (1) and (2} are identical

-3 +@-37%=10

So, (6, 2) 1s the required point.

D)

G =(0,0)
) 12
BEOHY B gl B
3 3
=y-1=0=y=1
46D
3. (¢)
A P B
@,-2) %, y) @7

Let the point P (x, y) divides the line AB in
the ratio £ : 1

3k +2 Tl
x = 3 y=
k+1 k+1

This point P(x,y} lies on the line
2x+y-4=0 .
s 2(3’”'2),{_ k-2

= L0 TR N T
k+1 k+1

=6k+d+Thk—2-4k—-4=0
=% -2=0=9%=2

:>k=%=2:9
9

5. (b) Ends of diameter of circle are (4, —1) and

(-2, -5)
centre = Mid-point of (4, -1} and (-2, —5)
4-2 —1-5

2 7 B

=(1,-3)

6. (a)

A K B
(—2,1) {1, 2) (7, 4)

Let the ratio be £:1.
_ Thk+1(-2)

k+1
= 6k=3

1 =k+1=Tk-2

::>}:=§=i
6 2
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7. (a) Area of triangle
1 a(c+a—aﬂ—b)+b(a+b—b~mc)

2 +elb+c—c—a)

{a(c ~b)+bla—c)+e(b— a)]

I

[aa—ab-+ab—bc+bc—ac]

b | —

x0=0

b | -

- (b} Area of triangle

|
= 5["1(}’2 =13)+x(y5 — 3) + (0 - )

= %[2(1—2) +(=2)(2+2) +5(=2-1)]

g; =12.5 sq. units

1
5[—2%8—15] =

9. (d) Let P(x,p) be the point

y 2OFU=Y _12-3 9 o5
241 3 3
. 2=T+1(5) _—l4+5 _, =3 _3
241 3 3
or
p= G208 56 0
142 3 3
po D49 3
142 3
10. (a) Let the other end be (x, »)
8+ x wd s o B
2
L TN
2
i1. (a)
D C(-1,9)
A B
{a, 1)
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Let side of the square be x.
Paxl= (-1 -a)* + (a~1)?
— 2x2=l+a2+2a+a2+1—2a
= P=gts]
= 50=a2+1:>a2=49
=¥ g:i7
12. (a) Mid-point of (4, 3) and (-4, -3)
C[4-4 3-3
=|—,—==(0,0
I 2 " 3 } (0, 0
5
et x
0: \/E = e ___5.
- 2
=
0= _\Z_E =y ::')y: i
2 2
L
13. (b) *3 P i o
_4+33+y o T
third vertex = (=3, 1)
14. (d)
A1, 1)
D,
B c@ 1)
{-2,-5)
1 = 2| 1
CD= 5—2 +H(=2-17 = -
Ch= é-i@
4
_ (25+36 _ J6I
4 2
15. (b)
A2, 4)
P
(. y)
B (0,5
65



Let, the point be P(x,y).
Given AP = BP

::>AP2zBP2

= -2+ -4 =@ -0V + -y
:bx2+4—4x+yz+16—8y=x2

=y —4x—8y+20=0

16. (b)
A(2,-2)
B G (B,~2)
(8.6)
Let P(x, y) be the circumcentre
P4=PB=PC
= P4* = PB*

= -2+ +2)

=(x-8) +(y—6)°

o> +d4—dx+yt +4—dy

= x4 64— 16x+y + 36— 12

= —dx+ 16x+ 4y + 12y =100 -8

= [2x+ 16y =92 = 3x+ 4y =23

and PB? = PC?

= (=8P + (-6 =8+ (y+2)°

:>y2+36—12y=y2+4+4y

= 16y=32=>y=2
3x=23-4=2=15=x=5

P(5,2) - PA= (5—2)* +(2+2)

A

= y9+16 =5
17. (b) X+ X =3 A(X...VJ
= mER=0 e E@-3)
Yty =8
x2+x3=2 B c
y2+y3=2 (le.V2} (1D1) {x3'y3)
X +xy=4 !
Y1ty =-6
12

xg"f‘x2+x3= _5- =6
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18.

20.

21.

22.

o/ Snlernational
lympiad
Y+ Yty =2 Foundation

=0, =8 p=-6

Centroid: M,mﬁ L]
3 3
&
3
(b)
Ala, 0) -
P
(x. )
2¢F
B(-a,0)

Here (x —(,z)2+(y-—0)2=2c2
x2+a2—2ax+y2:252
and (v +a)f + (- 0) = 2¢*
= x2+a2+2ax+y2+262
Nowx2+a2-2crx+y2=x2+a2+2ax+y2
= 4ax=0=x=00ra=0
(x — 0 + y* = 262
= Jco+yz=2‘c:Z
(a) area of AABC =0

%[a(b—l)+0(1—0)+1(0~—b)] =0

= ab—a-b=0
= ab=a+b

ab a b 1 1
— =t — = 1=t —
abh ab ab b a
(b) Distance of the point (4, 7) from (0, y)
= x co-ordinate
=4
(2) Required Distance

= \{(sinB—cosG)z +(hcosB—sin9)2
\/FEZQ—FCOSZB—ZSiDQCOSH-FCOSZH

= +sin? 0 + 2sin @ cosd
= \/Z(Sin29+c0529) =2-1
=2
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23

24,

25.

S ©B-0P+(0-3)7=5
9+)7=25 =2 = 16=>y=24
¥ 18 positive, ., y=4

(a) a+§j——c=0:>a+b+e=0

{d) Area of triangle = 10

- %[0(6 ~D+(~2)(1-2a)+3(2a—6)] = 10
= 6a-6-2+4a+6a—18=20

= 16a=20+26
= lba=46 = g = ﬁ = -2—3
16 8
28, gp) SRR
3--4
= 3x=-7-8 = 3x=-15
= x=-5
Jy-+4x5
=2=3y=14-20
3+4 -
= y=-6=2p=-2
B=(=5-2)
27. (a) . Point is on y-axis
A |2 B
{—4, 5) 6, » {3, ~7)
By section formula
0 kG +1(-4)
k-+1
= 3k—-4=0
= k= =
3
Ratio=4:3
28. (b)
A
e c

By distance formula, we get
AB=BC=CD= D4

and AC=EBD

so, the given points are vertices of a square.

23,

30.

31.

32.

33,

34.

. (a) Radius of any circle is constant.

36.

3.
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{a) As point P on x-axis, then its co-ordinate
=(3,0)

() OP=35

P {x, y}

= OP* =25
= @0+ @~07=25
= x*+16=25
:>x2=9:>x=i3
{b)Herex+§_§-=—2:>x-w3=—6:>x=-3
and 9-?*-}’ =l=y=3+2=5
Cleatly 5x + 3y is correct.
(d)7—*~~;i*”—9 —6=5y=18-16=2
ang 2=9110 =3=x=9-4=5
S ) =(5,2)
(d) The given line is 5x — 3y + 15=0

B 3}2 . =X v

5 g T Late !

Herea=-3,b=35
. Required arca = %|ab|

= l!—E’vxj[ =t
2 2

(b) Slope = tan 6, and intercept on x-axis is 3.

(@, 1}}\ B (5 2)

(a) x = -1 is a vertical line and y=41isa
horizontal line. Hence lines are perpendicular
to each other.

{d) Required distance
= \J(2k+4—2k) + (5k +3— 5%)?

= JI6+9 =35 =5
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8. Trigonometry

Trigonometry is the study of relation between sides and angles of a triangle. We can come across so
many problems involving sides and angles e.g. Foot of ladder, height of a tower including of ladder etc,

Trigonometric Ratios

In a right triangle
C
sin@zﬁ,wseaf):g—q
BC AC
cosf = } t*:i:t’i?:E
AB
tant = -—, otQ::ii—}—g—
AC
A
and tanﬂ:i, t0 = c?sﬂ
S sind
tan9=~—l——
cotd

. 3
Example 7: Ifsind= 7 calculate tan A

3 (b —-3
=
o ) T
©) é (d) None of these
7
i 3 Perpendicular
Solution: S M St
Solutivhz  (BY = S S e

Using Pythagoras theorem,

Base = +/Hyp® — Perp’
= —F =J16-9 =17

Perp. _;’a_ 3

Base /7
Trigonometric Ratios of some specific Angles:

Hence tan 4 =
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sin @ cos & tand | cosec@| secd cot ¢
0 1 0 [v'e] 1 0
1 3 1 2
30 = b — 5 il
2 2 3 NG 3
45 _i_ ,._1_ 1 \/5 \/5 1
V2 V2
Sf3 1 2 1
B0 | X2 = 3 Sl 2 —
2 2 NG V3
90 1 0 esl 1 o0 0

Example 2: FEvaluate _.. tan3o
~ sec 60 -+ cosec 60

3+l S
a {3 e
(2) 3 (b) .
© \/52‘1 {d) None of these
Selution:  (b) — _ﬂL
sec 60 + cosec 60
1 1
. A
24__2_._ 2\3+2 2(J§+])
BB
_B-1 A1
23-1) 4

Trigonometric Ratio of Complementary Angles
sin (90 — ) = cos #
cos (90 — #) = sin ¢
tan (90 - 8} = cot ¢
cot (90 — &) = tan ¢
sec (90 — ) = cosec ¢

cosec (90 — ) = sec @ 0<f<90°

Example 3: Find the value of 21 o land0 ‘
e cos80  cot50
2 (d) None of these
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sinl0 + tan40 5
cos80  cot50
e sin(90 —80) 5 tan{90 - 80}
cos 80 cot50—-2
__cos80  cot50

Solution:  (a) We have

== ~2=1+1-2=0
cos80 cot50
Trigonomeiric Identities
sin%0 + cos’f = 1
sec’0 + tan*f = |
cosec?d + cotf = |
1
E fe 4: TEvaluat -+
SXAMPE T VA I tan’ 0 1+cot’ 0
(a) 1 ®0
(c)2 (d) None of these
. ] 1
Solution:  (a) We have TR -+ b eaih

1 1 2 <3
= + =¢0s" §+sin" 0 =1
sec’d  cosec?d

Some Applications of Trigonometry
» The height and distance of object can be determined with the help of T-ratios.

» The line of sight is the line drawn form the eye of an observer to a point on the object where the
person is viewing.
Angle of depression

Dka C(Object)

[ZAN

B
{Observer) angie of elevation

Here BC is the line of sight.
+ Angle of elevation of an object is the angle formed by the line of sight with the horizontal line when
the object is above the horizontal level.
+ Angle of depression of an object is the angle formed by the line of sight with the horizontal line
when the object is below the horizontal level.
Example 5: The angle of elevation of the top of a tower from a point on the ground, which is 20 m
away from the foot of the tower, is 30. Find the height of the tower.

@ 2“;5 m ®) ——-203"5 m
() 50V3 (d) None of these
7

www.olympiads.org 70



Solution:  (b) Here AR =30 m, £4 =30
. TnABC A B0 e gz
20 20

£ g 20 2043
= — = = — = —
320 B3
C

— 20m —
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Multiple Choice Questions

1. If in a triangle ABC, A and B are
complementary, then tan C is

(a) w0 (b} 0
() 1 (d) V3
oy 4 4 .
2, Ifsin sing = = and cosf = 5 then which

of the following is true?

(@a<p ®a>p
()a=p {d) None of these
3. sin20 + sin>70 is equal to ——,
(a) 1 (b) —1
()0 (P
4. sind cos(90° — §) + cosd sin(90° — &) —.
(a) -1 (b)2
(c)}0 (@)1

S. A wheel makes 20 revolutions per hour. The
radians it furns through 25 minutes is

507° 250m°
(2) S (b) 3
< 505°
6 sin® @ —cos' & .
sin*f—cos’@
(a) -1 (b)2
()0 (d) 1

7. Simplified expression of (sec § + tan ) (1 -

sin #) is
(a) sin’ @ (b) cos’ ¢
(c) tan® & (d) cos ¢
8. fa=secO—tanPand bh=sec § +tan 4, then
1 ~1
(a)a=h (b) s &
l .
(c)a=g (da-b=1

9. If seca + tana = m, then secio, — tan'or —
2seca tana is

(a) m® (b) ~m?
1 —1
P dy —2
(©) s (d) 7
18. The value of tan 15° tan 20° tan 70° tan 75° is
(a) -1 (b}2
(c)0 (d)?
11. Iftan (4—-30° =2 — 3, then find A.
i ‘H“c
(a) = (b) 3
Tt : °
¢) — (d) —
¢ 6 3
12. Ifsin®f— cos?0 = K* then $in%6 — cos2d is
@K’ b K?
@ K? (@K
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3 21. Which of the following is not possible?
g3, E0t0=1_ . ;
tanf — 1 (a) sinfl =— {b) sec =100
(a) sec’f + tant) (b) sec’0 — tanf 3
(© 0 (d) tand — se 20 {c) cosec B =0.14 (d) None of these
22900 21 eno 2pc0
14. For all values of 8, 1 + cosf can be . 22. sin"20° + cos"160° — tan™45° =
(a) positive (b) negative (a) 2 (b)0 (e)1 (d)-2
(¢) non-positive {d) non-negative 23 sinf+cosf  sinfl—cosf
15. (cosecd — sind) (secd - cosd) (tand + cotd) = sinf—-cosf  sinf+cosl
(a) -1 (b)2 @ 2 2
©140 @1 12050 2sin? § -1
16: ?;:ez 4 (‘t’ﬁ:ﬁ" bl Bl gl fpohdf = (c)Both (1)and (2)  (d) None of these
(a}l xy— ; b=0 B)xp+ab=0 24. Thelength ofthe side (in cm) of an equilateral
x 5 triangle inscribed in a circle of radius 8 cm is
@ Z+2=1 (d) x32 = ab (2) 1643 (b) 1243
2 : 0
17, The val fcos“ x+cos® xsin® x+5in’ x . ©) 8"6 ‘(d) _1 3
s P R O 8 | 25, Which among the following is true?
(a) 2 (b) 1 (a) sin 1° > sin 1° {(b) sin 1° < sin 1°
(© 3 ()0 {¢) sin 1°=sin 1° (d) None of these
: 2
i 1 X i 26. Ifmx%,t}!en sin o 18
. e 18 (o} —si .
sing l—gnd e e ¥ 5o
(a) 2sec?0 (b) 2c0s*f o ®) 5
()0 (d) 1 m —n LA gL
m n n—m
19. Iftan(ce -+ B) = % and tan o = .;. then tan = B ) 3 G R
i 1 7 27. 1f sinﬂ—cost?:é,then sin € cos ¢ =
@ G- © @F 5
6 7 16 9
20. The value of log sin 0° + log sin 1° + log sin 2° {a) % ®) ¢
+ e+ log sin 90° is
()0 (b) 1 © 2 @) =
(cy-1 (d) Undefined 25 25
Answer Key
1. (a) 2. (b) 3. (a) 4. (d) 5.(d) |6 (d) BE2 (d) 8. {c) 9. (c) 10(d)
11.(b) |12.(a) |[13.(a) |14.(d) [15.(d) [l16.(b) [17.(b) }118.(&) |19.(b) [20.(d)
21.(a) |22.(b) [23.(c) |24.(c) [25.(b) |26.(a) |27.(b)
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. Given A and B are complementary angles

- Here sin 8 = \/1—cos® B —_\ﬁ_[gJ

. Given

- Here sin 6 cos(90 — 6) + cos 6 — sin (90 — &)

- We have (sec § + tan 6) (1 — sin &)

i sin
= fa— t—sind
{cos(} cosGJ( =t
. (I+sinf)(1-sinf) 1-sin®d cos?
cosf " cosd cosf
=cos f
- Given ¢ =secf — tan @ (i)
and b =secf + tand (i1)

Dnternational’
#0 lympiad

Foundation

Hints and Solutions

then

LA+ 2ZB=90 (1)
and in AMBC £A + B+ 2C =180 (ii)
From (i) and (ii) #C = 90
Sotan ZC=tan 90 = w0

e /1_.‘£_ fi__
25 Va5

Nowsina>sinB=>a>B

sin®20 + sin?70 = sm220 + [Los(90 20))
=sin 20+cos 20=1

=38in & — sin 8+ cos § - cos &

= sin% + cos?0 =1
sin® @ —cos* 6 (sin® 6)* — (cos? 2)?
sin® @ —cos? ¢ sin® @ — cos? ¢

__ (sin” 8+ cos® O)(sin? # — cos? 4)
(sin® @ — cos? §)

3 2
$in%d + cos’d = 1

Multiplying (i) and (if) we get
sec?d — tan20 = a— b
= l=ab

1
= a=—
b

www.olympiads.org

9. seca+tanc = mthen secto -- tan'o - 2seco
tan o

== (sec?q — tan? a+sec o+ tanza) —2secotano
= sec?o, + tan’o — 2seca tanc
= (sec o + tan o) = m?
10. We have tan 15 tan20 tan 70 tan 75
= tan 15 tan 20 tan (90 — 20) tan (90 - 15)
=tanl5 tan20 — ¢cot20 cot 15

—tan20x
tanl3 tan 20

=tfanl5x

=1
11. Given tan (4 -30)=2— /3
tan 4 — tan 30

LHS =
I4-tan 4—tan30
tan 4 — 5
3
= I
I+tan A4 — —=
V3
Nowlet4 =T
4
tan45— _1—
then - \61
I--tand5— —
T
5. WBai
o e SN S e N T
1+ lh—l—3- V341

_ (BB
V3 +1D3~1)

_(B- 341-243

3-1 2
e 4-2:.3 —2-03
2
Hence d = T
4
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tan’0—1 (tand-1)
tanf—1 (tanf—1)
= secd +tan 0

(tan’6 + 1 + tan 6)

13.

15. Given
(cosec A —sin A)(sec A —cos A)(tan 4 + cot 4)

= . —-sinA[ !
sin A cos A4

1-sin*4)[1—cos® 4
cos A4

—cos A](tan A+cotd)

- )(tanAqLcotA)
sin A

ce——|(tan 4 +cot A
sind cpsd ]( )
sin A

cos A

[cosz A sin* 4
(

= cosAsinA)[ COSA}

sin 4
_ sin® A+cos’ 4
(sin A4 —cos A4)
=sin® A+cos’ A=1
18. (a) We have

(sin 4 —cos A)

1 1 _1~sin9+1+sin€
i+sinfd 1—sind (1—sin’ 8)
= 2?-=253029
cos"f#

20. (a) Here ‘
log sin® +log sinl +logsin2 +. . . +log sin%0

=log (sin0 x sin1 x sin2 . . . 5in90)
=log{0)=0

22. (b) sin®20 + cos?160 — tan’45
= §in?20 + cos®160 — tan’45
= sin?(180 — 160) + cos?160 — tan’45
= sin?160 — cos>160 ~ tan’45

=1-1=0
23. (c) We have S0T cosf  sind—cosd
. sinf—cos@  sinf+cosd

% Snternational

lympiad
Foundation
sin®f+ cos? 8+ 2sinfcos &

= +sin’0+cos’ #—2sinbcosd

sin’f —cos’ @
2
T entisin’f—1 2sin’0—1
2 2
T 1-cos’0—cos’8 1—2c05°0
-. Both 1 and 2 are correcl.

24. (¢) Length of the side (cm) of an equilateral
triangle

=28 sin 6o=2><3><‘—§ =83 cm.

: 2
26. (b) We have 502 _ 7
l—sinae #n°

14sina+1—sine _ m* +n*
1+sina—1+sina  m —n"

4 m’ +n’
= % e 2
Zsine m'—n
sin m—n’
= =
m* +n’

Here sinf —cosf = %

27. (d) Squaring both circles, we get
sin6 + cos?0 + 2 sinf cos B = 59—
= 1+2sinfcosf=—
25

=3 25in9c089=1—-i=_1£
25 25

= smé’cosﬁ:-ig
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9. Circles

Definitions
Radius: It is a line segment joining the centre of a circle and a point on the circle,
Chord: A line segment j oining any two points on a circle is called a chord of the circle.
Diameter: A chord of a circle passing through the centre is called a diameter of the circle.
Diameter = 2 x radius
Circumference: The perimeter of a circle is called its circumfercnce.
Circumference of a circle = 2y = 1d '
Are: A continuous piece of a circle is called an arc.
Semi-circle: A diameter of a circle divides it into two equal arcs. Each of these two arcs are semicircle.

Sector of a circle: The region enclosed by an arc of a circle and its two bounding radii is called
a sector of the circle.

BB

Quadrant: One fourth of a circular disc is called a quadrant, Its central angle is 90°.

Tangent
A line meeting a circle only in one point is called a tangent to the circle at that point. The point at
which the tangent line meets the, circle is called the point of contact.

P

There is one and only one tangent passing through a point lying on a circle.
There are exactly two tangents through a point lying outside the circle.
The tangent at any point of a circle is perpendicular to the radius through the point of contact,

O

OP | 4B
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The lengths of tangents drawn from an external point to a circle are cqual.

A

B
PA=PB

If two tangents are drawn from an external point then they subtend equal angle at the centre.

Example 1:

Solution:

Example 2:

Solution:

Example 3:

Solution:

From a point 10 cm away from the centre of a circle, a tangent A
is drawn whose length is 8 cm. What is the radius of the circle?

{a) 5 cm (b)4 cm
(c) 6cm {(d)3 cm
(a) In right angle A OPA,

04 = JOP?* —Pa* = 10> g2
= m“ = V@E =6 cm.

In the given fig., O is the centre of the circle. The circles are concentric
with radii 3 cm and 5 cm. AB is a chord of outer circle which touches
the inner circle? What is the length of chord 457

(a) 8 cm (b) 4 cm
(c)5em (d) 6em
(a) In the given Fig.
In right angled triangle AOAP,
AP = NOA? —OP*

= 5% —32

=J25-9 =416

=4
Lengthof AB=2xAP=2x4=8cm.
In the given figure, AP =4 cm, BP = 6 ¢cm, AC = 12 cm. What is the length of BC?

(a)15cm (b) 14 cm A

(¢} 12 cm (d) 10 cm

d) R
AP=AR=4cm P
CR=AC - AR

=]2—-4=8cm

BP=BQ=6cm B Q g
BC=B0O+QC

=BO+CR=6+8=14cm.

Areas related to Circles
For a circle of radius »,
Circumference = 277

Area of a circle = 7n‘2
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s g 1
Area of semicircle = sz

Perimeter of semi-circle = 1or -+ 25
Area of a ting = w(R% - rz)

2
Fivaat’)
Area of the sector =

2arf
360

Length of an arc =

Area of a segment = Area of sector — Area of triangle
Cost = Length x Rate
and Cost = Area x Rate

The value of 7 = % =314

Angle described by the minute hand of a clock in 60 minutes = 360°
Angle described by the hour hand of a clock in 12 hours = 360°
Distance moved by a wheel in one rotation = circumference of the wheel.
distance covered in | minute
circumference

No. of rotations in 1 minute =

Example 4: What is the circumference of the circle whose radius is 21 cm?
(a) 130 cm (b) 132 cm (c) 140 cm {d) 125 cm
Solution:  (b) Circumference = 277
=2K £ x21
7
=6x22=132c¢m
Example 5: What is the area of circle whose circumference is 88 cm.
(a) 616 cm? (b) 600 cm? (c) 500 cm® (d) 516 cm®
Solution:  (a) Let r be the radius of the circle.
27r =88

2><g%><r=88
¥

_ 88x7
T 2x22
Area of circle = 772
22 22

= S2x142 = Z2414x%14
7 7

=616 cm?,
Example 6: Find the area of the ring whose outer and inner radii are 23 cm and 12 cm respectively.
(a) 1200 cm? (b) 1210 cm? (c) 1000 cm? (d) 500 cm?
Selution: (b)
Area of the ring = m(R* — rz)
= (23% - 12%)

¥ =14 ¢cm
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= (23+12)(23-12)
= —23 ®35x11
7
=22 % 55=1210 em®.
Example 7: Find the area of sector of a circle whose radius is 14 cm and central angle 45°.
(a) 60 cm® (b) 80 cm” (¢) 50 cm? (d) 77 cm?
2
Solution:  {d) Area= ke
360°
_2, 14% x 45°
7 360°
= %X—MXM =77 cm®.
Example 8: The area of scctor of a circle of radius 10.5 cm is 69.3 cm?. What is the central angle of
the sector.
(a) 50° (b) 60° {c) 72° (d) 80°
2
Solution:  (c) Area of the sector = sk
360°
22 105 x8
T S M
360°
_ 69.3x360x7
22x10.5x10.5
f=72°
Multiple Choice Questions
1. 4B is a tangent to the circle at E. I EC = ED A
and ZCDE = 62°, Find angle ZAED. B
C D O 3
C
(a) 15 cm (b)1Z em
(c) 18 em {(d) 10 em
& E 8 3. In the given figare 4D is diameter of the circle.
(a) 118° {b) 100° If ZBCD = 130°. What is the value of £ZDAB?
(c) 108° {d) 98° B aC
2. Two chords 4B and CD of a circle intersect NL\
at an external point P as shown in figure. If i D
AB =8 cm, BP = 10 cm, PD = 12 cm. What v
is length of CP?
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10.

i1.

12.

(a) 50° (b) 65°
(c) 40° (d) 70°

. What is the length of tangent segment PTto a circle

whose centreis at O. OP = 17 cmand OT'=8 cm?
(a)y 15em (b) 16 cm

(€} 9 cm (d) 10 cm

What is the area of quadrant of a circle whose
circumference is 22 cm?

(2) 9.625 cm? (b) 10.625 cm®

(c) 6.75 cm? (d) 8.75 em?

The side of a square is 10 cm. What is the
area of circumscribed circle?

(a) 78.5 cm? (b) 157 em?

() 135 cm? (d) 314 cm?

In a circle of radius 10.5 ¢m, the minor arc is
one-fifth of the major arc. What is the area of
major arc?

(a) 288.75 cm? (b) 281.75 cm?

(c) 271.25 cm? (d) 262.75 cm?
What is the area of circle in which
the difference between the radius and
circumnference of the circle be 37 em?

(a) 144 cm? (b) 154 cm?

(c) 124 cm® (d) 224 cm?

A Pendulum swings through an angle of 30°
and describes an arc 8.8 cm in length, then
what is the length of the Pendulum?

(a) 16.8 cm (b) 12.8 cm

(c) 14.2 cm (d)15.6cm

How the tangent at any point of a circle and
radius through the point is related?

(a) Perpendicular to each other

(b) Parallel to each other

(c) having same length

(d) None of these

The minute hand of a clock is 12 cm long.
Find the area of the face of the clock
described by the minute hand in 35 minutes.
(a) 252 cm? (b) 264 cm?

(c) 184 cm? (d) 1284 cm?

The diameter of the front and rear wheels of
a tractor are 80 cm and 200 cm respectively.
‘What are the number of revolution that a rear

13.

14.

16.

14,

. A chord of a circle of radius

s 4.7}1&'}7:5:/?();1(:5
Olympiad
Foundation
wheel makes to cover the distance which the

front wheel covers in 800 revolutions?
(a) 640 {b) 320
(c) 240 (d) 300
In the given figure, A4BC is right angled at
A with AB = 6 cm and 4C = § cm. A circle
with centre O has been inscribed inside the
triangle. Find the value of the radius of the
inscribed circle.

C

8cm

(a)Zem (b)3cm

()4 cm (d)5cm

A copper wire when bent in the form of a
square encloses an ‘area of 484 cm?. The
same wire is now bent in the form of a circle.
Find the area enclosed by the circle.

(a) 616 cm? (b) 456 cm?

{c) 216 cm® {d) None of these

14 ¢m makes a right angle at
the centre. Find the area of
minor segment of the circle.
(a) 98 cm?

(b) 56 cm?

{c) 16 em’?

(d) 64 cm®

A race track is in the form of a ring whose
inner and outer circumference are 437 m and
50 m respectively. Find the area of the track.
(a) 4935 m? {b) 4065 m?

(c) 4135 m® (d) None of these.
A field is in the form of a circle. The cost
of ploughing the field at ¥ 1.50 per m? is
T 5775. Find the cost of fencing the field at
T 8.50 per meter.

(a) T 1870 (b) T 1670

(c) X 1980 {d)T 1780
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18.

19.

20.

21.

22.

23.

24,

25.

A square park has each side of 100 m. At
each cormner of the park, there is a flower bed
in the form of a quadrant inside the park of
radius 14 m. What is the area of remaining
part?

(a) 9384 m? (b) 9684 m?
(c) 9224 m? (d) 9386 m*
‘What is the area p

of shaded region if
ABCD is a square of
side 14 cm and APD
and BPC are semi
circles?

(a) 52 cm? B
(b) 32 cm®

(c) 42 ecm?

(d) 62 em®

If the area of a sector of a circle is E% of

the area of the circle, then what is the sector
angle of the circle?

(a) 126° (b) 130°

(c) 110° (d) 120°

If the perimeter of a circle is equal to that of
square, then what is the ratio of their area?
(ay 11:14 (by22:13

(c) 14: 11 (dy13:22

The perimeter of a sector of a circle of radius
5.2 cmis 16,4 cm, then what is area of sector?
(a) 14.6 cm® (b) 15.6 cm®

(c) 19.6 cm® (d) None of these
A car has wheels which are 80 cm in
diameter. How many complete revolutions
does each wheel make in 10 minutes when
the car is travelling at a speed of 66 kmph?
(a) 4375 (b) 4125

(c) 4275 (d) 4325

A bicycle wheel makes 5000 revolutions in
moving 11 km. What is the radius of the wheel?
(a) 45 cm (b) 25 cm
{¢)35cm (d) None of these
If an isosceles triangle POR in which PQ =
PR = 6 ¢m 1s inscribed in a circle of radius 9
cm. What is the area of triangle

26.

27.

28.

29.

30.

ot nternational

Olympia

(a) 56+/2 cm? (b) 8J2 Cm@oundation
(c) 7v2 cm? (d) 92 cm?

What is the length of tangent drawn from
a point whose distance from the centre of a
circle is 25 cm, if radius of the circle is 7 cm?
{a) 24 cm (b) 25 cm

{c) 26 cm (d)30cm

What is the area of the fig if the radius of
bigger semi-circle be 14 cm?

N oA A

(2) 264 cm? (b) 462 cm?
(c) 468 cm? (d) None of these

A bucket is raised from a well by means
of a rope which is wound round a wheel
of diameter 77 ¢cm. Given that the bucket
ascends in | minute 28 seconds with a
uniform speed of 1.1 m/s. What is the number
of complete revolutions the wheel makes in
raising the bucket?

{a) 60 {b) 50

(c) 30 {d) 40

What is the value of x in the given figure? It
is given that AB || CD.

B A
X 65°)
C D
(a) 65° (by 115°
{c) 130° (d) None of these
What is the value of B

y and x respectively
in the given figure?
(a) x = 55°, y=45°
(b) x = 45°, y = 55°
{c) x = 65° y=755°
(d) x=755°, y=65°
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Answer Key

L@ (20 3@ |4@ (5@ (60 |70 [0 9@ 10 (a)

1LO) 2.0 3@ [14@ [150) [16.6 [17.() |18@ |19 0 20. (2)

21.( [22.0) |23.(@) |24.c) |25.() [26.(d) |27.(a) |28.(d) |26 (@ | 30.(b)

Hints and Solutions

o (a) :>rm£~22><7“zcm
v EC =ED “2r 2x22 2 %

~. LECD= /EDC=62°
5. LDEC = 180° — (2 x 62°) =56°

Area of quadrant = %x wr?

ZABC=2DER = 180=36" _ c5n 1.2 7 7
2 4 7 2 2
. LAED = £CED + ZAEC 77 ‘
=56°+62°=118° =-—8~=9.6250m.
2. (a) For any external point 7, 6. (b) Diameter of the circumscribed circle

AP x BP=PD x PC = diagonal of the square

= (4B +BP)x BP=12 % PC e
= 8+10)x 10=12x PC
= B 180 = 15 o, Radius = IO;/E =5J2 em
3. (a) 12 Area of circumseribed circle = /%
v A, B, Cand D are on the circumference of 22
the circle. = 7 x (5\5) ’
. ABCD is a cyclic quadrilateral, ie., 29
) = —x25x2
LA+ £C=180° 7
= L4=180°~ £C=180° - 130° = 50° =157 cm?.
- £DAB=50°. 7. (a) Let the major arc be x cm.

4, I 2 i
(a) In AOPT, Length of minor arc = %

Circumference = x+£ - ox
5 5
= —@f =2ar
O + PP = 0pP? 5
= PT= yOP* - 012 = o - 2x%x10.5

& = x=55cm
=/289-64 = /225 =15 cm.
5. (a) Let » be the radius
2mr =22 , = 288.75 cm?.

Required area = %x 55%10.5
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8. (b) Let r be the radius of the circle
2pr—r=37
= r(2m—1)=37
= r[ﬁ o 1] =37
7

=% r[iz] =37
7

= r=7cm
22 » 2
Area=7rr2:—§—x7 =22 %7 =154 cm”.

9. {a) Length of pendulum
= radius of the sector = x cm.
Arc length = 8.8 cm

= 2X-2-—%><x><2 =8
T 360
.- 8.8x360x7
2x22x30
" 88367 oy
44 %30

11. (b) Angle described by the minute hand in
35 minntes = ﬂ><35 =210°
60

#=210%r=12cm

2
Area of the sector = zr_r_ﬁ_
360
= 22 4 b };’EE
7 360
=264 cm®.
12. (b) Radius of front of wheel =40 cm
.
100 5
Circumference = 21rr><3 = i"r-r-m.
5 5
Distance moved by it in 800 revolutions
4qr

= —S—XSOO = 640 pm

Circumference of real wheel =27 x 1 =2% m.

No. of revolutions = %)—75 =320
"

® :Lg}?!’f‘fﬁ(lﬁf;‘}zﬁfﬁ
lympiad
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13. (a) BC= 62 +8 = 3664

= /100 =10 cm

(area AOAC) + (area AOAB) + (area AOBC)
= area (AABC)
c

A B
= 1><8><r+~!~><6><;r~§~~1~><10><r
2 2 2

= —1—><6x8
2

= 8+ 6r+10r=48
= 2r=48=r=2
14. (a) Area of square = 484
Side of square = J484 =22 em
= 2mr=22x4
- 22x4x7 _
2x22
Area of circle = 7%

= 2><14><14
7

=44 x 14
=616 cm?,
15. (b) Area of the sector O4ACBO,

. w0 2
360

22 14x14x90
= — X —_———

7 360
= 154 cm®.

14 cm

Area of AOAB = %rz siné

- %x14x14xsin9{)°

=98 cm”.
", Area of minor segment of circle
=154 ~ 98 = 56 cm”.
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16. {2) Let R be the radius of outer circle and r | 19. (¢) Area of the shaded region
be the radius of inner circle. = Area of square ABCD — Area of two
27R =503 semicircles
503x7 3521 1. 22
= R=""1 =% = 14x14—2|=x %2
2x22 | 44 0 g 2{2X7 ”}
and 27y =437 =196 — 154 =42 cm?
_ 437x7 3059 7
"t ox;m T 44 20. (a) Area of the sector = i mr?
Width of the track = R — y = 5021 —3059 w7,
44 = = — XAl
360 20
462 21 7%360
= ee— = — G = = o
4 2 = 0= y o 126
Area of the track = n(R? - %) 1. (€ 2mr=Axa
= ?T(R‘l‘ f‘) (.R e ?‘) wr=2a
_22 r 6580 xﬂ 2
LoEr Area of circle = 72
— 4935 m? ea of circle = mr~ ¢ i
17. (a) ..
fthe circular filed = 2012 — 3580 m? s o
Area of the circular filed = 15 =3580 m", Area of square = ¢
" = 3850 4a®
850x7 o
= P =1225 Ratio of their area = —&—
22 )

i . 4P 1 44
Circumference = 27¢ = 2><—7—><35 =220 m I 22
Cost of fencing = 220 x 8.50 =T1870 4x7 14 7

18. (a) Let A be the area of cach quadrant of T s e
the circle, : g
A T 22. (b) Let O be the centre of a circle of radius
5.2 em. Let O4BO be the sector with
B perimeter 16.4 cm.
OA+ OB +arc AB=27.2
52+52+arcAB =164
=5 arcAB=l 164~ 164=6¢cm AB
K00 s Area of sector O4CRO
Radius fcircel = 14 cm ) x radius x arc = ;) X5.2%6=15.6cm>
1 5 22 2 2
A=Z><m~ -_—Zx7x14x14=]54m 4 3 5
- 23. Speed = 66 kim/h = 66 x—m/s
Area of 4 quadrants = 4 x154 = 616 m? @) Spee 18
Area of square park = (100) = 10000 m? ~. Distance moved in 10 min
Area of remaining part = 10000 — 616 _ 66><~5—><60><10m
=9384 m® i
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In one complete revolution, distance moved

=Rd
)
= m
100
Let it makes # complete revolutions in 10 min.
o e 66x—x60x10
100 8
> oD G el
7 100 18
S s 5%100% 7 %100 4375

30
24. (c) Distance moved by wheel
=2 x % #x 5000=11000m
11x7 7
Sx2x2z 20

= i><100 cm
20

=35¢em
25. (d)

Area (DPOR) = % x6x /07 32

= %x6x6x/§ =182 cm?

- Area of triangle = Bi;é =92 cm?

26. ()

PT* + 0T = OF?
= PP=05¢—(7°
= PT= /576 =24 cm.

International
’?o lympiad
Foundation
27. {b) Area of bigger semicircle

=~ ()

=l = —x14x14
2 7

=22 x 98 cm?® = 308 cm?
Area of 2 small semicircles

>3]

= 2xlx§x
2 7

. Required area = (308 + 154) em?

=462 cm?.

28. (d) Distance moved by rope
=(1.1) x (60 + 28)
=1.1x88=96.8cm
96.8x100x7

. No. of revolutions = ——————— =40
22x77

29. (a) ABCD is a cyclic quadilateral
(LB + £D = 180°)
v AB| CD
LA+ £D = 180° {Alternate interior angles)
= CD=180° - 65°=115°
LD+ £B=180°=x=180°-115°=65°
30. (b) In A4BO,
Ly + 25° % 100° = 180°
= y=155°
LC+ £4=180° [ ABCD is cycle]
= £ =§0°
In APBC,
Zx +55° + 80° = 180°
= Lx =45°

2
li] =154
2
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10. Surface Area and Volume

Surface area and volume help us to measure the size of 3D objects. In this chapter we will calculate the
surface area and volume of 3D shapes such as Cubes, Cuboids, Cylinders, Spheres and Cones.

Solids
The objects which have definite shapes and sizes are called solids. d

Cube
Volume of cube whose each edge be a units = 2> cubic units
Total surface area of cube = 64° square units
Lateral surface area of cube = 44° square units

Cuboid
If length == [, breadth = b, height = h.
Then volume of cuboid = /b4 cubic units,
Total surface area of cuboid = 2(/b + bh + Ih) 5q. units
Lateral surface area of cuboid = 2(1+ b) x h sq. units

Cylinder
If r be the radius of cylinder and % be the height, then f
Volume of cylinder = m2h cubic units
Curved surface area of cylinder = 277k 8q. units
Total surface area of cylinder = (2mrh + 27/%) 4. units r

Hollow Cylinder
Let R be the external radius and r be the internal radius of hollow cylinder and  be the height. Then
L. Volume of the material = n(R? — rZ) /2 cubic nnits
IL. Curved surface area of hollow cylinder = 2m(R ~ r)k square units.

Total Surface area of Hollow Cylinder = [(2nRh -+ 2nrhy+ 2w(R? — rz)] square units

Cone
In this figure, there is a cone in which
base radius = r,
height =4
Slant height =/

= V% 42

Volume of the cone = 317!’)‘211 cubic units

Curved Surface area of cone = 77/ square units

Total Surface area of cone = w7/ + 772 square units
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Example 1:

Solution:

Example 2:

Solution:

Example 3:

Solution:

o oo Unternational
Olympiad
Find the total surface area of a closed right circular cylinder whose radius is Bopdagion
height 7 m.

(2) 188 m’ (b) 188.57 m*
(c) 189 m® (d) 190 m?
{b) Total Surface areca = 2nr (¥ + k)
= 2x%x3{3+ 7

= ﬁ><3:><10
7

= 188.57 m?

Find the volume of the cylinder if the circumference of the base of a cylinder is 198 cm
and its height is 30 cm.

(2) 93560 cm” (b) 93555 cm®
(¢) 9555 em® (d) 93550 cm”
(b) Let r be the radius of cylinder.
= 27wr= 198

198 198 198x7 63
P/ B — om

=
2r 5,22 2x22 2
B =30cm
Volume of cylinder = mh
2
= 2><[E] %30
7 2
= %%XQX—G—:EXEEO
7 2 2
= 93555 om’.

The volume of a cylindrical pipe is 1408 em>. If length is 14 cm and its external radius is
9 cm. What is the thickness of pipe.

{(a)3 cm (b) 1 em (c)5em ()2 em
{d) Here R=9% cem

h=14cm

¥ = 1408 cm®
Let r be its internal radius

Ve w(R* —rH)h

1408 = %(92 ~ 4

= F=81-32=49
= r=7cm,
Thickness=R—-r=9—-7=2cm
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.Example 4: Three cubes each of edge 3 cm long are placed together as shown in the figure gRgfation

P below. Find the surface area of the cuboid so formed.

i [
3cm 5
l m
L= J
¥—3 cm—#— 3 cm—%— 3 cm —
(2) 120 cm? {b) 126 cm?
(c) 130 cm? (d) Noze of these

Solution:  (b) The dimension of the cuboid,
I=9cem,b=3cem, h=3¢em
The surface area of the cuboid =2 (’b + bh + Ih)
=2[9%3+3%x3+9x3)
=2 749437 = dx 3= 1266mZ
Example 5: Find the surface area of the cube whose volume is 3375 m°.
Solution:  Let x be the edge of the cube; then
X =3375=15°

= x=15m

Surface-area of the cube = 6x°
=6 x 152
=6x225
= 1350 m?

Sphere
If » be the radius of the sphere, then

Volume of sphere = gn-r3 cubic units.

Surface area of sphere = 4772 5q. units,

Hemisphere
If 7 be the radius of the sphere.

Volume of the hemisphere = %mﬁ cubic units

Curved surface area of the hemisphere = 27+ square units
Total surface area of the hemisphere = 3772 square units

1
Volume of frustum of a cone = gwh,/r;’ +ri+nn,

Curved surface area of frustum of a cone = ml(r 4 1) =l + )R + (n—n)
Total surface area of frustum of a cone = W +u)=7n( +12).
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When one solid is converted into another, the volume of the material of both the solids will be same

or equal.

Example 6: A solid is made up of a cube and a hemisphere attached on the
top as shown in the figure. Each edge of the cube measures 5 cm
and the hemisphere has a diameter of 4.2 cm.

(a) 163 cm? (b) 164 cm?®
(c) 163.8 om? (d) none of them
Solution:  {c) Total surface area of the cube = 6 x 52 = 150 cm?®
Area to be painted = Total surface area of the cube — base area of hemisphere + curved
surface area of hemisphere '

= 150 — w1 + 2712 = 150 + 0%

= 150-+§x21x 21 =150+ 13.86

= 163.86 cm”.

Example 7: A toy is in the form of a cone mounted on a hemisphere A
of common base radius 7 cm. The total height of the toy is
31 em. Find the total surface area of the toy.

(2) 858 cm” (b) 750 cm?
(c) 860 cm?® (d) none of them BE—o C
Solution: () OD=7,0C=7,4D=31cm ' D

AO=4AD-0D=31-7=24cm
I=AC=~24*+7°

AC=125cm
Surface area of cone = 7#!
%2_><7><25 =550 cm?
Surface area of hemisphere = 277
& 2% % Ml d
7
=308 cm?

Total surface area = 550 +308 = 858 cm?.
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Multiple Choice Question

- Marbles of diameter 1.4 cm are dropped (a) 14 cm (b)28 cm
into a s:ylindrical beaker of d.iameter 7 cm (€} 7 cm (d) 56 cm
g;nri?;?l;?egs Sf?:;:‘;:gg I‘;th?;oﬁpte};e i‘;?;ni’;; 8. The volume of the cube is 1728 cm>. What is

the total surface area of the cube?

beaker so that the water level rises by 5.6 cm? i u2 = - 2
(@) 120 (b) 130 (a) 824 cm (b) 864 cm
) 924 cm? {d) None of these
(c) 150 (d) 180 ©)

2, A spherical shell of lead whose external . E;Zrcf;%i ;u.{f:;:i iat‘gezogx fmi i"syig‘;j“rfﬁl
and internal diameters are 24 cm and 18 em €Vhat is the height of pillar? '
respectively is melted and recast into a right @) 41 & P b. 5
circular cylinder 37 cm high. Find the diameter e (6} 5 m
of the base of the cylinder, (©)6m (d)7m

s 10. A circus tent is cylindrical to a height of 4 cm

(a} 6 cm (b} 12 cm

(©) 18 cm (d) 24 cm and cone above it. If its diameter is 105 m
3. A hollow sphere of internal and external and its lant height is 40 m. What is the total

. - " " . ?

diameter 4 ¢cm and 8 cm respectively is area of can;r s 2

melted into a cone of base diameter 8 cm. (2) 1760 mz (b) 3960 m2

Find the height of the cone. (c) 7920 m (d) 2640 m

a) 12 em b) 16 cm 11. A solid iron hemisphere is melted and a

(2) (b Rt

(c) 14 em (d) 7 cm number of solid iron balls of equal size are

4. A cylindrical container is filled with ico- G e g i
cream whose diameter is 12 ¢m and height o Kacius of the hemisphere. Whit are the
15 6. Thie whiols ite-éream cona? number of bails that can be made?

&0)i6 om e (a) 32 (b) 16 (c) 64 {d)30
(c) 8 cm (d) None of these 12. A right cylinder, a right cone and a
. ) . hemisphere have the same height and same
S fikla:rjg;:r i?}llgiﬁAhiznie;fgzgvié g;ngaamng base area. What is ratio of their volumes?
' . - D o1 -9
height and same diameter is hollowed (a); ) 2'_3 : .(b) 3:1: -
out. What is the total surface area of the (€)2:3:1 (d) None of these
remaining solid? I13. A solid sphere of copper of radius 10.5 cm
2 PP
(a) 660 om> (b) 600 cm?® is melted and right cones of radius 3.5 cm
() 560 sl (d) 760 cm> and height 3 cm are made from the material.
‘ What is th 2

6. Asolid cylinder of diameter 12 ¢m and height ft :; RnEpera: con;:s e
15 em is melted and recast into 12 toys in @ % (b) 126
the shape of a right circular cone mounted (c) 156 (d) 146
on a hemisphere. Find the radius of the | 14. The height of a right cylinder is 165 cm and
hemisphere, if height of the cone is 3 times the diameter of its base is 24 cm. Find the
the radius. radius of the sphere whose volume is equal
(a)3 cm (b) 6 cm to the volume of the given cylinder.

(¢) 5 cm (d) 9 cm (2) 12 cm (b) 6 cm

7. The surface area of the cylinder is 2992 cm? (¢} 16 cm (d) 24 cm
and its height is 20 cm, what is the diameter | 15. The weight of a metallic spherical shell is
of the cylinder? 11.176 kg, If the inner radius of the cell is
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16.

17,

18.

19.

20.

21,

22.

23.

6 cm. I om® of the metal weights 21 g then
what is the thickness of the shell?

{a) 1 cm (b)Zcm

(c)3cm (d) 4 cm

If the radius of a sphere is doubled then how
many times will its surface area?

(2) 8 (b) 4 (c)2 (d)o0.s
The ratio of the volumes of two spheres is
27 : 8. Find the ratio of their surface areas.
(a)4:9 (b)o:4

(cy2 13 (dy 1:3

The inner and onter surface area of a
spherical shell are 324 mem” and 576 wem®.
What is the thickness of the shell?

{a) 6 cm (b) 3 cm

(¢} 2em (d) 4 cm

The surface area of a sphere is 616 cm?, what
is the diameter of the sphere?

(a) 7cm (b) 14 cm

{c) 16 cm (d)24 cm

Five persons will live in a tent. If each person
requires 16 m? of floor arca and 100 m’
space for air then find the required height of
the cone of the smallest size fo accommodate

those persons.
{2) 18.75 m (b)20m
(c}y21.75m (d) None of these

The ratio of curved surface area of two right
cones of equal base is 5 : 4, What s the ratio
of their slant heights?
(a)5:4 (by4:5
(c}1:4 (d1:5
The ratio of the heights of two right cones is
3 : 2. Ratio of their radii of the base is 2 : 3.
‘What is the ratio of their volumes?
(@2:3 (b)3:2
(©3:1 (d)y1:3
The radins of the base of right cone is 7 cm
and its height is 24 cm. What is the total
surface area?
(a) 704 cm?

550 cm?
(c) 599 cm® e

(d) None of these

24.

25.

26.

27.

28.

29.

30.

31.
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The total surface area of a right cone is
1760 em? and radius of its base is 14 crm.
What is the lateral surface area of the cone?
(a) 1148 cm? (b) 1144 cm®

{c) 1198 cm? (d) None of these
The height of a conical tent is 14 m and its
floor area is 346.5 m”. How much canvas
1.1 m wide will be required for it?

(a) 525 m (b) 860 m

{c) 665 m (d) 425 cm

On increasing each of the radius of the base

and the height of a cone by 20%. By what
percent its volume will be increased?

(a) 72.8% (b) 60%
(c) 40% {d) 30%
The volume of a hemisphere is 19404 o,

What is the total surface area of the hemisphere?
(a) 4158 cm’ (b) 3696 cm®

(c) 8316 cm” (d) 4996 om?

The ratio between the volumes of two
spheres is 8 : 27. What is the ratio between
their surface area?

(a)2:3 ®m4:5

(c)5:6 (dy4:9

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?

(a)20:27 {b)27:20

()9:4 (d)4:9

The areas of three adjacent faces of a cuboid
are x, y, z respectively then the volume of the

cuboid is
(a) xyz () vz
(c) 2xyz (d) 3z

A metallic sphere of radius 10.5 cm is melted
and then recast into smaller cones, each of
radius 3.5 cm and height 3 cm. How many
cones are obtained?

(a) 126 (b) 124
(c) 128 (d) 130
g0
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Answer Key
1L 20 3o 4@ e 6.@ _|7.0)  [8.() |
9. (c) 10. (c) 11. (a) 12. (b) 13. (b) 14. (a) 15. (a) 16. (b)
E?. (b) 18. (b) 19. (b) 20. (a) 21. (a) 22. (a) 23. (a) 24. (d) t’
25. (a) 26. (a) 27.(a) 28. (d) 29. (a) 30. (b) 31. (a)

Hints and Solutions

1. (¢) Let the no. of marbles = x

14

Radius of marble = =0.7¢cm

Radius of cylinder = - =3.5 cm

B~y B2

X% ;ﬂx(0.7)3 = (3.5 x5.6

Bl 3.5%3.5%5.6x3
4x0.7x0.7x0.7
= x=150
2. (b} Volume of lead in the shell = volume of
cylinder

s 271“(123—93):.7rr2h

= %(1723-729) =7 x ¥ x37
= AP=36=r=6
. diameter=2r=2x6=12 e¢m

3. (b) Volume of cone = Volume of metal in the
sphere

%ﬂ'r[zh = —;:71'(}?3 —%)

= %xm«lth = %{43*23)

= 4°h =4x56
SR
\ 4x4
4. (a) Let  be the radius of base of the conical
part.

Height of the conical part = 4»

Volume of cone with hemispherical top =
volume of cone + volume of hemispherical top

1 5 2, 3 3 D
ST Xdr+—mr’ | cm
3 3
3 A B

=27 em Q

Volume of 10 such cones
with hemispherical top
= 10 % 277 = 20m° cm?

2
Volume of cylindrical container = 7 x [52%] x15

=540 rcm’®
20 7 = 540 7
r3227:>r=3 cr.
diameter =3 x 2 =6 cm

. (a) Total surface area of the remaining

solid = curved surface area of the cylinder
+ curved surface area of the cone + area of
upper base of the cylinder -

= 2arh + mrl + 712
g)
=2><£%x5><12—§—“—2x5x]3+§><5x5
7 7 7

. 2oH0 1930 S50 M0 o
7 T P

. (a) Radius of cylinder = iz =6cm

height=15 cm
Volume of cylinder = w72

w2
:

= 540wcm’
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Volume of 12 foys =540 7 cm®

Volame of 1 toy = E‘%gi =45 7 e’

Let the radius of the hemisphere be r em.
Height of the cone = 3r cm

Volume of one toy = Volume of hemisphere +
volume of cone

= —2—'.rrr3 +1ﬂ.r2 *x3r
3 3
=§7rr3
3
N ELLp
3
= P = 45;3 =TSP
= r=3cm

{b) Let » be the radius of cylinder
Total surface area = 2mar (h+#)

= 2xz7%xr(20+r) =2992

= 207+ r* = FI8EAT
2x22
= #*+20r-476=0
= 2+ 341~ 14r - 476 =0
= Ar+34)—-14(r+34)=0
= (r—14) (r+34)=0
= r=14; r = -34 (Not possible)
diameter =2 x 14 =28 ¢cm
(b) Volume of the cube = 1728
#=1728=>4=12cm
Total surface area = 6a° = 6 x (12)2
= 6 x 144 = 864 cm”.

(c) Curved surface area of cylindrical pillar

=476

=264
= 2rh=264 = h= = st
2wr
*. Volume = 924
mh=924 = h= % A2
mr
From (1) and (2)
264 _ 924
2mr ot

v y Snlernaticnal
? lympiad
" Foundation
264r=924x 2

924x2
= " =6cm
2x22%x7

10. (c¢) Area of canvas = 2arh + nrl
= 2><2><1—0—5x4+ EEXLQEMO
Fo2 7 2
= 1320 + 6600 = 7920 em®.
11. (a) Radius of hemisphere = R

- Volume of hemisphere = %Tl’R3

radius of spherical balls = %
Let the no. of spherical balls casted be x.

2l

", Volume of resulting spheres = x

Now,
Initial volurne = ¥inal volume,

3
—2—er3 = xxix'rrx[ie—
3 3 4

2
o s §x4><4x4

=5 ¥=32

12. (b) Let the base areas and heights be 4 and 4
respectively. '
For cylinder, volume = V.= wr°h = Ah

1
For cone, volume = V= %m‘zh =3 Ah
For hemisphere, volume = V}, = %ﬁr3

- Ratio of their volumes = -g—(’n‘rz )z

2
=Zdh [vh=r
3 3 ]
—Z—Ak {:‘h:r]:l:l:2=3:1:2
3 3 3

13. (b) Let the number of cones made be n.

Volume of solid sphere = volume of resuliing
cones

= %7?(10.5)3 - hxéxwx(3,5)2x3
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_ 4x(10.5)*x10.5
(3.5 %3
=12%10.5= 126
14. (a) Volume of given cylinder = m~h

= h

=n(12)* % 16
Now,
4 . 2
Em‘? = w{12)" x16
= R = izx—lzf—lﬁﬁ = R=12¢cm

15. (a) Let the thickness of the shell be .
Inner radius = », outer radius = R

" Volume of spherical shell = g’ﬂ'(RS —r3)

= ngrx(R3—216)cm3
. Weight of spherical shell
4 3 21
==X R =216)x——k
3 XL ) T000 &
=11.1786 kg
= R=343=R="7cm
. Thickness=t=(R-n)=(7-6)=1cm
16. (b) Surface area of sphere = 47 R*

If the radius of sphere is doubled, ie., R
becomes 2R, then

New surface area = 47r(2R)2 = 167R*
=4 (47R%)
= 4 (surface area)
" Surface area will become 4 times.
7. {b) Ratio of volumes of spheres of radii
and r, respectively

—Th
3 1

4 5 3
_[_ﬁ_

4 4 ) ’

T

3 2

Similarly,

ratio of surface areas =
According to condition
3
[r, ] 27 5 3
—— = — = = = —

rzf 8 o) m2

2
47@1‘12 IR
4717‘22 r

o \9‘#&-7"/1&![()‘#((1‘.4
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2 2
" Ratio of surface areas = [—}1—] = {i]
o) 2
9:4

&
4
18. (b) Inner surface Area = 4mr” = 324 7 cm?

~_:)r2= 324#01!]2
4
= r=%cm

576w
dar
. thickness of the shell = (12~ 9)=3 cm
19. (b) Surface area of sphere = 477 = 616
2 _6l6  6l6x7
= P m —— = ee———
4x 22x4
= r=7cm
. diameter = 2¢ =2 x 7 = 14 em
20. (a) Let the height of the required cone be 4 cm
" Required base area = (16) x 5
=80 em? = 2

em® =12 cem

‘. Quter radius =

=T

Height = 2 cm volume = %{’fl’?‘:z)h

According to given condition
Total volume required=>5 x 100 cm° =500 ¢m®

e é(?ﬂ‘z)k =500 cm®

= k=253 _ 1375 em
165
21. (a) Ratio of curved surface areas
_mh 3
B wrnl, 4
ri = }‘2
. Ratio of curved surface area
:-!l .. 5:4 (Given)
b, 4
<25 2 7
22. (a) Ratio of volumes = ﬁi—i = [—’lJ L
By njh
2
RE PET O
3 2 3
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23. (a) We know that,
j= \fhz +r?
= Jeu? +ay?

=25cm
Total surface area of cone
=mr{{+7r)

- %%x7(!+7) (D)

= -272><7'><(25—t—’l’)cm2

=22 x 32 cm” = 704 cm?

24. (d) Total surface area of cylinder
=2mr(r+h)

= 2><%—2-><I4(14+h)

=88 (14 + i)
= 1760 cm?,
1760
::'k-ﬁg—"‘lq'mﬁcm 27
. Lateral Surface Area=2xnxrxh
= ZXEXV}XG
7
=498 cm?,

25. (a} Lateral surface area of canvas = 77/
Given, 7 = 346.5 m?

= = 346ﬁzmz xr=105cm
22

— 28.
1= P47
= J(14)? +(10.572 =17.5m

‘. Length of canvas needed
_ wx{10.5)x(17.5)
- 1.1
_ 22x10.5%17.5
C #xld
=30x17.5=525m

26. (a)Let the original radius be » and height be 4.

Original volume = ¥ = %m*zh
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120r 6r
100 5

ew il 1500 of Ji= 1200, 55
00 5

2
New volume = —w{—q] 6k
315

New radius = 120% of r =

5
= &{—l-vrr?‘h] = 2_16;/
12513 125
216V Y= s
125 125

) 9 1
% = —x—x100
Increase % 25 7

= 91—V><l><}.00
125 V
~ 91x4
S

=72.8%

Increase in volume =

. (a) Given %mﬁ = 19404

where » is radins
19404 %37
e U
= r=21cm

Total surface area = 3mr
= 3x %2- x21x21

= 4158 cm?.

(d) Let the radius of two spheres be R and r.

4
—g?fR_i

27

4
—7['7’3

B 2P R 8
= = = = = =

N ? r 3
2 2
Ratio of their surface area = '%TRZ = [E]
' Awy r
)
3 9
94



29. (a) Let the radii of two cylinders are 2, 3r
and heights be 5/ and 3.
w(2F)* 5k

Ratio of their volumes = )
w(3r)°3h

=——=—=20:27.

30. (b) Let/ b, hbe the length, breadth and height
x=Ilb,y=>bh,z=1Ih
<o b x bh x hl=xpz

s ‘_.g}!{f‘l‘}lﬁﬁ(!?’!(’lf
Olympiad

(Ibh)z = xyz Foundation

Ibh= \[xyz

= Volume of the cuboid

L. (4) No. ot comess Volumes of sphere
Volume of cach cone

EM[%JT
3 2

=zl
1:vr><[z] x3
2

=126.

3
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11. Statistics

A certain value representative of the whole data and signifying its characteristics is called an average
of the data.

There are three types of average for analysing data
(1) Mean

{2) Median

(3) Mode

Mean
If a variable x takes values xy, x5, . . . x, with corresponding frequencies £, /5, . . . /, respectively, then
arithmetic mean is given by :
s St hntfx,  Lx
A+h+etfy Ex
when N=f, +f, +.. . +f, = total frequency.
Example 1: Find the mean of the following data:

x |19 121 123 |25 |27 |29 |31
fF 113115116 | 18 | 16 | 15 | 13

(a) 25 (b) 20 (c) 26 (d) 30

s ZJ‘ 2
Solution:  (a) Mean = &=—

Rk

19x134-21x15423x16+25%18
+27x164-29x15+31x13

Mean =
I34+15+16+18-+16-+15+13
247 4-315+368+450+432
B +435+403
106
_ 2650 _ 25
106
Example 2; If the mean of the following distribution is 6, then what is the value of P?
X 2 4 6 10 | P+5
£ 3 2 3 1 2
(a)6 (b)y7 ()8 ' {d)9

Solution:  (b) Mean = —%:j;

Ji%;i
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W bnow Mo 2%3+4X2+6x3+10x1+(P+5)2

342434142
= 6= 52;2‘0 = 52+ 2P =66
b p_S6=52 _14__
2 2
Example 3: If the mean of the given data is 15. Find h

X 5 10 15 20 25

f1 6] £ 6| 10| 5
(2) 6 ®7 ()8 @9

iX;

Solution:  (c) Here Mean = ___z fi
i
152 5%6+10/ +15x6+20x10+4+25%5
6+ i +6+10+5

=

5
IS:ﬁI—{{fi = 445 + 10f) = 405 + 15/,
27+ 1 ‘
= flzﬂ=8

Example 4: Tind the méan of the given frequency distribution.

Class Interval| 0-8 | 8-16 |16-24(24-32 32-40
Frequency 5 6 4 3 2

(a) 16.4 (b) 15 (c) 16 (d)18.4
Solution:  (a) Here :

I_C]ass interval | Class Mark | Frequency Jx;
) 2]
0-8 4 5 20
8-16 12 6 72
16-24 20 4 80
24-32 28 3 84
32-40 36 2 72
i 2fi=20 2 fx; =328
Mean = Zfixi e 228 =164
DL 20
Median
It is the middle value of a distribution.
Steps for finding Median

(I)  Arrange the observations in ascending or descending order.
(II) Determine the number of observations (n).
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(1) If#zis odd then median is the value of [HTH] th term.

(IV) If nis even, then median is the arithmetic mean of [g] th and (#/2)th term.

Example 5: Following are the weight of 15 students in a class. I'ind Median.
60, 35,48, 37,52, 41, 38, 54 43,36, 32, 62, 53, 44, 45
{a) 20 {b) 44 ()43 (d) 45
Solution: (b} The given data in ascending order is
32,35,36,37,38,41,43, 44,45, 48, 52, 53, 54, 60, 62.
No. of terms = 15 {odd)

81]3

so, Median = [1-5-;—1] th term = 8" term

Median = 44

Median of a Grouped Freguency Distribution
1. Obtain the frequency distribution.
2. Prepare the cumulative frequency column and obtain N=2.f
3. Find N/2
4. See the cumulative frequency just greater than N and determine the corresponding class. It is
called Median class. 2
5. Use the formula

L

Median = / +|-2 - x I

where

I = lower limit of Median class

f= frequency of Median class

h = size of Median class

= cumulative frequency of the class preceding the Median class
Example 6: Calculate the Median of the given data,

Marks 0-10 {10-20 {20-30 3040 |40-50
No. of candidates 5 25 25 18 7
(a) 20 (b) 24 (c) 18 (d) 10

Solution:  (b)

Class interval | Frequency | Cumaulative frequency
0-10 5 5
1020 25 30
20-30 25 55
30-40 18 73
40-50 7 80
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20 — 30 is the median class,
¥,
Median =7 + |2 h
F

. (@-30
25
10x10

25
=20+4=24

]XIO

=20+

Mode ‘

The variable having maximum frequency is the mode.

Computation of Mode of a series of individual observation:

For finding Mode, we convert the given data in discrete frequency distribution by preparing a
frequency table. From the frequency table, identify the value having maximum frequency.
Example 7: Find the mode of the following data

25,16, 19,48, 19, 20, 34, 15, 19, 20, 21, 24,19, 16, 22, 16, 18, 20, 16, 19.
Solution:  (c) The frequency table is as given below

Value 1511618 19(20(21 |22 (242534148
Frequency | 1 |4 {1 (51311 [1]1]1]7 1
{a) 18 (b) 15 (c) 19 (d) 10

Clearly maximum frequency = 5
Then mode = 19

Computation of Mode for a Continuous Frequency Distribution
1. Obtain the continuous frequency distribution,
2. Determine the class having maximum frequency. It is called Modal class.
3. Use the formula
Mode = /+ @ xh
2f=hHh-1
where
= lower limit of Modal class
J= frequency of Modal class
Ji = frequency of the class preceding the Modal class
5 = frequency of the class following the Modal class
h = width of Modal class.
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Fxample 8: Find the mode of the following frequency distribution. R RN
Class 0-20 | 2040 | 40-60 | 60-80 | 80-100 | 100120
Frequency | 10 35 52 61 38 29
(a) 65.625 (b) 65.425 (c) 60.425 (d) 61.425
(a)
Here 60 — 80 has maximum frequency 61.
So, 60—80 is the modal class
Mode = I+ mi xh
2f-h—r
O R
2x61—52—-38
=60+ ? x 20
12290
=60 + 5.625 = 65.625
100
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Multiple Choice Questions

1. If the mean of following distribution is 25,
then what is the value of x?

Class 0-10/10-20|20-30|30-40 | 40-50

Frequency | 2 3 5 3 x

(a)2 (b)4 ()6 (@8
2. What is the mode of the given data?
7,8,5,6,8,3,12,11,8,6,8,7, 8, 5, 3,8

(a) 8 (b) 6 (c}5 (d) 3
3. The median of first 10 Prime numbers is

(a) 11 (b) 12

(c) 13 (d) 14

4. If the difference of mode and median of a
data is 24, then what is the difference of
median and mean?

(a) 8 (b) 24 {c) 12 (d) 36

5. The arithmetic mean of a data is 48 and mode
is 24 then the median is
() 40 (b} 20
(c) 42 (d) 50

6. Ifthe mean of 6, 7,x,8,y, 141s 9, then which
of the following is correct?

(A x+y=21 bByx—y=19
(cyx+y=19 (dx-p=21

7. If the arithmetic mean of x, x + 3,x+6,x+
9, x + 12 is 10 then what is the value of x.

(a) 58 (b}5 (©)6 (d)4

8. In the following distribution.

Class 5-10]10-] 15-[20-[ 25_[30-[ 35 40~
15 (20 25|30 |35 40| 45

IS5f1015 41212

Frequency | 5 | 6

What is the cumulative frequency of 25-307

(a) 26 (b) 36
{(c) 41 (d) 45
9. Inthe given dlstnbutlon which is the modal

class?

Class 0-10]10-20|20-30|30-40 | 40—50

Frequency| 6 10 12 32 20
(a) 0-10 (b) 40-50
(c) 30-40 {d) 20-30

10. Find the median of the following data:
20,25, 17, 18, 8,15, 9, 11, 14, 22
(a) 16 (b) 12
{c) 18 (dy 17

11. What is the value of P, if the mean of the
tollowing distribution is 7.59

x 3|5 79 nl1s
fleldltisl el gl a

()3 (b6 5 (@7
12. Find the median of the following data
Class 0-10{10-30|30-60|60-80 | 80-90
Frequency; 5 15 30 3 2

(a) 30 (b) 40

(c) 35 (d) 45

13. The median of the given data
41,43, 127,99, 61, 71, 92, 58, 57, is 61.
If 58 is replaced by 85, then what is difference
of the new median and the given median?
@9 (b) 8
(c} 10 (d) 12

14. The number of problems worked out by a
student on seven days of a week are 5, 9, 15,
11, 13, 17, 7, then what is the sum of Jower
quartile and upper quartile?
{a) 15 (b) 18
{c) 22 (dy 19

15. What is the interquartile range for the data
2,1,0,3,1,2,3,4,3.57
(a) 1 b)y2 (e} 3 (d) 4

16. What is difference of mean and median of
the following data?

Variaste  [2 [4]6]8]10]12]14]16]
]Frequency 51810(13({4 (12|62
(ay 1.23 (b) 0.43
(c)2.43 (@2

17. If the mean of first » natural number is 15,
what is the value of #?
(a) 29
(c) 15

(b) 30
(d) 14
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18. The arithmetic mean and mode of a data are
24 and 12 respectively. What is the median
of that data?

(a) 18 (b) 20
{c) 23 (d)22

19. If the mean of a frequency distribution is 8.1

and Tfx; = 132 + 5k, 5= 20.

What is the value of £?
(@5 (b)6
(7 ()8

20. If the numbers 25, 31, x -3, 37, x + 4, 42,
43, 45, 46 are in ascending order and their
median is 39. What is the number x?

(a) 40 (b) 35
()32 (d) 42

21. What is the median of the possible values of
x such that 1< x <7, where x is an integer?
(a) 4 ()3
(€)5 (@) 4.5

22. The median of first five natural numbers be
3. If 6 1s included. then what is the median,
Also find the difference of two medians

respectively?
(a)3.5,0.5 (b)y4,1
{c)4.5,1.5 (d) None of these

23. What is the mode of the given data?
Variate 1211311411516 |17 | 18
Frequency 21| 81 9 |51|38]|12|25
(a)y 12 (b) 16
(c} 15 () 18
24. What is the mean, median, mode of the
following data respectively?
0,2,2,3,3,3,4,5,5,5,5,6,6,7,8,8
(a)4.5,5,5 (b)5,4,5
() 5,5,6 (d)45,6,6
25. What is the difference between mean and
mode of the data
3,1:5.6,3.4,5.3,7,27
(a) 0.5
(©) 0.8

(b) 0.9
(d) 0.6

o nternativnal
’? lympiad
= Foundation
26. What is the mean of the following data?

Class 0-50} 50~ | 100—|150—|200-|250—
Interval 100 | 150 { 200 | 250 | 300
Frequency!| 4 8 |16 |13 | 6 3
(a) 145 {b) 144
{c) 143 {d) 148

27. If the mean of the given data is 7.5 then what
is the value of /7

Variable 51617189 |10]11]12

Frequency {20|17| F|10(8 |6 |7} 6

(a) 12 (by 14
@15 {d) 16

28. What is the median of the following
distribution?

Variate 1(2|3}14(5(6]718]|%
Frequencyi 8 [10|11]16|20|25|15{9 | 6
()7 ® 6

(c) 5 (@4

29. What is the median of the given data?

Marks 0-10|10-{20—|30—|40-{ 50—
20 |1 30| 40 | 50 | 60

No. of students| 5 8 |20(15}1 7] 5

{a) 28.5 (b)27.5
{c) 26.5 (d)29.5
30. What is the mode of the following
distribution?
Class 3-6|6-9|9-12{12—|15-{18-|21~
1518 |21 | 24
Frequency| 2 | 5 | 10 (23|21 (12| 3
(a) 14.6 {b) 15.6
(c) 12.6 (d) 13.6

31. The median of the data 5, 6, 7, 8, 9, 10 is

(a) 7 (b) 8
{c)7.5 (d) 8.5

32. If a mode exceeds a mean by 12 then the
mode exceeds the median by
()4 (b)8
(©)6 (dy 10
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33. If the less than cumulative frequency of a
class is 50 and that of the previous class is 30,
then the frequency of that class is
(a) 10 (b) 20

{c) 40 (d) 30

[f the median of the data x), x,, X3, Xga K5y Xg,
X7, Xg is @, then find the median of the data X3,

34.

o/ nlernalional
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Foundation
35. The mode of the data 6, 4,3,6,4,3,4,6,5
and x can be
(a) Only 5 {b) Both 4 and 6
(c) Both 3 and 6 (dy3,40r6

36. If the greater than cumulative frequency of
a class is 60 and that of the next class is 40,

then find the frequency of that class.

Xys X5, Xg- (a) 10 (b} 20
(Where x; <x, <x3 <x, <x5< Xg <Xy < xg) (c) 50 (d) Cannot say
faya O 37. I the difference between the mode and median
2 is 2, then the difference between the median
() a (d) Cannot say and mean is (in the given order), .
4 (a)2 (b)4 ()1 (d)o
Answer Key
L@ 2@ |30 |40 [50@ |60 |7.@ s ©@ 9@ Jo@ |
U.() 112.0) [13.(c) |14.¢c) [15.(6) |16.(b) |17.(a) |18. (b) [19.(b) |20.(b)
2L.(@) |22.) [23.(c) |24.(a) |25.(b) |26.(c) |27.(d) |28 (0) 29.(a) [30.(a)
31.(0) [32.(0) [33.(0) [34.(2) [35.(@) |36.() |37.(c) i
Hints and Solutions
1. (a) 3. (b) The first 10 Prime numbers are
[Class 0-10{10-20[20-30[30-40]40-50 2,3,5,7,11;13,17, 19,23, 29
Classmarks| 5 | 15 | 25 | 35 | a5 + n=10, which is even
Frequency 2 3 3 3 X .. Median = J—tf th+ [ﬁ -+ 1] th; terms
xf 101 45 | 1251 108 | a5x 2{2 2
. Mean=22%fi 104454125 4-105+ 45x = l”ﬂl,;,%ﬂ + ]],h”tems
3o/ 243+5434x 2l 2 2
1
o _ 285+45x = 5"+ 6" term)
13+x
1 1
=> 325+ 25x =285 +45x% =5(11+I3)=5x24=12
= 20x=40= x= %g =2 4. (c) Given, Mode — Median = 24
) _ and we know, Mode = 3 Median — 2 Mean
2. (a} He{e the frequency of 8 is maximum. " 24 +Median = 3 Median — 2 Mean
(6 times) => 24 =2 (Median — Mean)
~ Mode=38 = median - mode = 12
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5. (a) Here Mean = 48; Mode = 24 = 307.5+7.5P =303 + 9P
i Mode=31v‘1ezdlan—2Mean oy 1,5P=4.5:>P=i'§23
. 24 =3 Median — 2 x 48 13 1.5
= 3 Median =24+ 96 - ®)
) 120 Class | 0-10 | 10-30 | 30-60 | 6080 { 80-90
= Median = % =40 7 5 15 30 3 2
6. (o Givey ST HEFEFIFIL g ef 5 )@ § o0 | 58 | SO
* 6 i) N=60
= x+y+35=>54 £_30
= x+y=19 2
; fiust greater than 30 is 50
; G x+x+3+x+6+x+9+x+12 c.fjus
e 5 i Median class is 30 — 60
= 5x+30=50 N
Sx=20=x=4 T
= P o Median = + 2 —x hr
8. (c) Here
Class |5-10|10-|15-|20~|25~|30—|35~|40- _304 V=2 1
15 (20§25 |30135|40|45 30
Fre- 5 |6 |15]10]|5|4(2]|2 =30+10=40
quency 13. (c) The given data in ascending order is
of 5 |11126]36|41145[47]|49 41, 43,57, 61,71, 85, 92,99, 127
w cf of 25 -30=41 n=9 (odd)
9. (c) The class having maximum frequency is N A .
called modal class i.e. 30-40. Medine 2 =3 i =]
10. () The given data is ascending order is Required Difference =71 — 61 =10
8,9, 11,14, 15,17, 18,20, 22, 25 14, (¢) The given data in ascending order is
n=10 (even) 5,7,9,11,13,15,17
Median = igi’-zh +{5+ I]th] term n=7 (odd)
2{2 2 : n 7 nd
Lower quartile = —th = —th =2 term =7
1 th, th 4 4
=g g el 3 37, 21
Upper quartile = S LA L
.- 15+ 17 . ’ g
=31 ] =6 term = 15
1  Sum=7+15=22
=—-x32=16 ] . . .
2 15. (b) The given data in ascending order is
0,1,1,2,2,3,3,3,4,5
11. (a) Mean = %x}ﬁ n=10 (even)
d '. b 10 h
s 752 3%6+5x8+Tx15+ 9P +11x8+13x4 Lower quartile = th =—-th = 25"
6+8+15+P+8+4 rd
o : =3 term
18+40+105+88+5249P
= 75= =1
414+ P
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16.

17

18.

19.

20.

Upper quartile (Q,) = i—ntk lerm

= gald =7.5" term
4
= 8" term
=3
Interquartile range = Q, — O =3-1=2
X
(b) Here Mean = ;i
2.0
- 10+32+60+104+40+I44+84+32
54+8+10+13+44+124+6+2
=206 e
60
N=60
‘—?\-{-= L =30 lies between 24 — 36

2.2
Variate = 8 = Median = 8
Required difference = 8.43 — 8 = 0,43

(@)
142434, . :
Given “u'——t‘—-ﬁ = 15

n
E[l—l—n}
= 2 =15
£
l1+n

=5 =[5=>n=30-1=29,

(b) "~ Mode = 3 Median — 2 Mean
12 =3 Median — 2 x 24

= Median= {; =20
(b) We have Mean = —Zﬁ
X5
s Rid 132 + 5k
20
= 162=132 + 5k = 5k =30
= k=6

(b) The given data in ascending order is
25,31, x~3,37,x + 4, 42, 43, 45, 46
7 =9 (odd)

www.olympiads.org
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Median = —;—-lth term = 9—;-_-—:’11 term
= 5:}’ term
=> x+4=39
= x=35
21. (a) Values of x are 1, 2, 3,4.5,6,7

n="T7 (odd)

Median= 110 g0

72_11‘}1 =4th term =4

22. (a) First 5 natural numbers are 1,2,3,4.5
1=15 (odd)

. Median= "~ 5 }th = i;i—_—lth 3 term
= Median =3
1,2,3,4,5. 6

Median= 1 3+4)=7 _35
2 2

Difference =3.5 -3 =05
23. (c) The variate having highest frequency is
the mode.
24. (a)
0+2+4+24+3+4343+4+45
+54+54+5+6+6+7L8+8
16

Here Mean =

=245
16

and n = 16 {even)

" Median = — ﬁ:w[m }h
2|2 2
10
== [5+5]=— =5
[ + 5] 2

also Mode = 5

25. (b) The given data in ascending order is
1,2,3,3,3.4,5.5.6.7
. Mean= 1t2+34+3+3+4454+5+6+7
10

== =39
10

Mode =3
Difference =3.9 -3 = 0.9,
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26. (c) 30. (a)
Class |0-50| 50= | 100-]| 150|200~ |250- Class| 3-6 | 6-9 |9-12| 12— | 15— | 18— | 21—
Interval 100 | 150 | 200 | 250 | 300 15 ) 18 | 21 | 24
f 4 g8 |16} 13| 6 | 3 f 2ot s, A0 [ E3 | 21 f 1258 3
c.f 4 12 | 28 | 41 47 | 50 Class 12 — 15 has maximum frequency.
X 25 | 75 | 125 | 175 | 225 | 275 12 — 15 is the modal class
Yoxf 7150 ModemToh et sl
o MGM:—‘ZT=W=I43 ?‘f“‘fi"fz
27. (d) Laar IR [
Mean:1_00+102+7j+80+72+60+77+72 - %23 —-10—21
20417+ f+104+8+6+7+6
= 12+ 2 %3
= 7.5 = M 4631
T4+ f 13
= 555+7.5f=563+7f =1R4e %3
= D5 f=§ 3
g 8xl0 e B
28. (¢) ) 31. If the no. of observations is even then the
N=8+10+11+16 420425+ 15+9+6 median of the data is the average of [E] and
N ]]\?0 120 _ {-;v+l] observations.
— = =60 .
i [E]‘JJH"
60 ties e between 45 — 65 Hence median of the data = \2 L
" Variate =5 observation. g
29. (a) s
3 T7+8 1
Class | 0107 10— | 20— | 30— | 40— | 50— S e > =75
20 | 30 | 40 | 50 | 60 A 2
£ 8 20 15 7 5 33. (b) Frequency of a particular class =
ef 13 33 48 55 50 cumulative frequency of that class —
cumulative frequency of the previous
Hrly 2 28 230 AIESS
2 2 =50-30=20
Median class =20 — 30 35. (d) Anobservation which has more frequency
1=20; F=13; h=10; /=20 in the data is called the mode of the data.
Median = 20 + 205 6
20

=20+ 121 =20+85=285
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12. Probability

Probability: It is a concept which measures numerically the degree of certainty of the occurrence of
cvents.

Experiment: An operation which can produce some well defined outcomes is called an experiment.

Random Experiment: An experiment in which all possible outcomes are known and the exact
outcome cannot b: predicted is called a random experiment.

Example: Tossing a fair coin, Rolling an unbiased die.

Die: A die is a solid cube having 6 faces, marked [, 2, 3, 4, 5, 6.

In throwing a die, the outcome is the number of dots appearing on the uppermost face.

A well shuffled deck of playing cards has 52 cards. It has 13 cards each of four suits namely Spades,
Clubs, Hearts and Diamonds. Cards of spades and clubs are black cards. Cards of hearts and diamonds
are red cards. Kings, queens, Jacks are known as face cards.

When we toss a coin, we get either a head or a tail.

Event: The collection of all or some of the possible outcomes is called an event.

Probability of occurrence of an event denoted by P(E) is given by

P(E) = Number of outcomes favourable to E
Total number of possible outcomes

The probability of an impossible event is zero.
IfE be an event.
(not E) be an event which occurs onty when E does not oceur.
P(E)=1-P(notE).
For some event E, then 0<P(E)<1.
P (E) = 1, when E is a sure event.
Example 1: A die is thrown once. What is the probability of getting a prime number?

(a1 Ol 1 (@1
2 n 3

Solution:  (a)
In a single throw of a die, all possible outcomes are 1,2,3,4,5,6.
Total no. of possible outcomes = 6.
The prime numbers are 2, 3, 5.
No. of favourable outcomes = 3.
3 1
PE)Y=—=—
B=z=3
Example 2:  One card is drawn at random from a well shuffled deck 0f 52 cards. What is the probability
of drawing a king?

(a) L OR ©L @1
12 13 15 4
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Solution:

Example 3:

Solution:

Example 4:

Solution:

Example 5:

Selution:

Example 6:

Solution:
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Total no. of all possible outcomes = 52.

Total number of kings = 4.
4 1
P(E)=-—=—
(E) 52 13
Sohan draws a card from a well shuffled deck of 52 cards. What is the probability that he
draws a black card?

@1 ® 1 ©L @l
4 = 2 5 : 6

(b}

Total no. of possible outcomes = 52.

No. of black cards = 26,

P i bl d) = —
{getting a black card) = 23

In a lottery, there are 10 prizes and 25 blanks. What is the probability of getting a prize?
1 2 3 4
a) — b) = (c) = (dy—
(a) - ) = ) y ) -
()

Total no. of tickets == 10 + 25 = 35.
No. of prizes =10

; ; 10 2
P (getting a prize) = — =
(getting a prize) = 2
A box contains 20 balls bearing numbers 1,2, 3, ... .. 20 respectively. A ball is drawn at
random from the box. What is the probability that the number on the ball is an odd number?
(@1 OF Wi (@1
2 3 4

(a)

Total no. of possible outcomes = 20

Odd numbers are 1, 3,5, 7,9, 11, 13, 15, 17,19
No. of favourable outcomes = 10

: 10 1
P (getting an odd number) = —— = —
s D=6 32
Find the probability of getting 53 Tuesday in a leap year.
1 2 3
(a) = b) = {c) = (1
7 ®) 7 4

(b)

In a leap year, there are 366 days. There are 52 weeks and 2 days. For 52 weeks, there
are 52 Tuesday. The 2 days may be (Sunday, Monday), (M, T), (T, W), (W, Th), (Th, F),
(F, S), (S, Sunday)

: 2
P(E) = No. of favourable outcomes _2

No. of Total outcomes 7
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Mulitple Choice Questions

0.76. What is the probability that it will not
rain today?

king nor a queen?

. The probability that it will rain today is 7.

Two dice are thrown simultaneously. Who is
the probability of getting 9 as the sum of two
numbers that turn up?

(a)0.24 (b)o02 (c) 0.5 (d) 1 @) 5 (b) 1
- A card is drawn at random from a well 36 9
shuffled deck of 52 cards. What is the 1 1
probability that the card drawn is neither a (© T (@) '6"

12 11 8. A bag contains tickets marked with numbers
(a)E (b}ﬁ 179, 180, 172, 127, 115, 115, 122, 143, 175,
222,232, 162, 112, 132, 192, 182, 174, 132,

() 2 @l 32, 131. A ticket is drawn at random. Find
13 2 the probability that the ticket drawn has an

A bag contains 19 balls having numbers

even digit at 10’s place.

12,3, . e o s 19 respectively. A ball is (@) 7 (b) 3

drawn at random from the bag, what is the 19 20

probability that the number on the ball is a

prime number? (c) 2 (d) 5
20 19

8 3 7 6
(a) E (b) I‘é‘ (c) 1—9* (d) E

What is the probability of getting 53 Tuesday
in a leap year?

A man calculates that the probability of his
winning the first prize in a lottery is 0,08. If
6000 tickets are sold, how many tickets has
he bought?

@1 )2 (a) 480 (b) 720-
- 7 (c) 240 (d) 140

(c) 4 (d) None of these 10. A lot of 24 bulbs contains 25% defective.
7 A bulb is drawn at random from the lot. It

There are 35 tickets numbered 1,2,3,...35.

- One ticket is drawn at random. What is the

probability that the number on the ticket is a
multiple of 3 or 5.

is found to be not defective and it is not put
back. Now one bulb is drawn at random from
the rest. What is the probability that this bulb
is not defective?

16 18 15 17

i Gl =2, by =%

- 35 . 35 @ 24 i 23

12 17 20 18
dyot d

(0)35 ()35 (C}":z? ()23

There are 25 cards numbered from 1 to 25.
One card is drawn at random. What is the
probability that the number on this card is

1i.

A die is thrown 350 times and the score of
6 obtained 28 times. Find the probability of
getting a score under 6.

not divisible by 4?7
i i @ 2 ® 2
@2 O 25 25
Vs & 21 1
() == 4 —
@2 @2 25 25
25 25

www.olympiads.org
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12

i3:

14.

15,

16.

i7.

18.

A box contains 5 red marbles, 7 black
marbles and 3 white marbles. One marble is
taken out from the box at random what is the
probability that the marble taken out will be
black or white?

(a) ?: ) L
3

(c) &

What is the probability that a number
selected at random from the numbers 1, 2, .
.. 35 is not 2 multiple of 77

6 5 4
2 b) = ) 2
(a)7 ()7 (L)7

{d) None of these

@3
:

A bag contains 6 red balls, 8 white balls,
5 green balls and 3 black balls. One ball
is drawn at random from the bag. Find the
probability that the ball drawn is not white.

@ L ® 8
11 11

© 4 @ 2

11 22
In a class, there are 35 boys and 15 girls.
What is the probability of a randomly
selected student of the class to be a girl?

() > w1
10 5

() - (d) None of these
5 i

Find the probability of getting 52 sunday ina
leap year.

@l ®2
7 7

@2 W
7 7

A box contains 6 green balls, 4 red balls and
some white balls. If the probability of not
drawing a white ball in one draw is %, what
is the number of white balls?

(@3 (b) 6 (c)7 (dy4

A bag contains 5 red balls and some black
balls. If the probability of drawing a black

" ball from the bag is twice that of a red ball.

Find the number of black balls in the bag.
(2)7 (b) 12 ()10 (d)y 15

19.

20.

21,

22.

23.

24.

25.

www.olympiads.org

Unlernational

%Olymplad

In a pack of 52 playing cards, the"RURgIaHAD

queen, the Jack and 10 are lost, All these

cards are of spade. A card is drawn from

the remaining well shuffled back. Find the
probability of getting a king.

@32 ®ml ©l! i
16 16 8

12

A card is drawn from a well shuffled pack of
52 cards. Find the probability that the card
drawn is a non ace.

12 4
a) — b —
@ 13 13
© 2 @ L
13 13
A Jar contains 54 marbles each of which

is blue, green or white. The probability of
getting a blue marble at random from the Jar

is L the probability of getting a green

marble at random is i What is the number
of white marbles?

{a) 12 (b) 10 (c) 21 (d) 15

A number # is selected from the numbers
1, 2, 3 then a second number r is randomly
selected from the numbers. 2, 5, 7. What is
probability that a product of nr of the two
numbers will be less than 157

@l ®m:2 ©l w2

9 9 3 9
In a bag, there are 70, ¥1 coin, 30,32 coinand
50, 5 coin. One coin is drawn at random.
What is the probability that it will not be a
Z5 coin?

@wl ®m2 @l @l

3 3 15 5
If a number x is chosen at random from the
numbers =3, -2, =1, 1, 2, 3, 4. What is the

probability that x* < 127

@é mi ©3 w2
7 7 7 7
A letter is chosen at random from the letter of
word communication. What is the probability

that the chosen letter is a vowel?
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5 w7 29. 500 tickets of a lottery were sold. There
(®) e} (b) Il are 15 prizes on these tickets. If Mohan has
purchased one ticket, what is the probability
6 4 i P
(c) = (d = that he will win a price?
1 13 (a) 0.03 (b) 0.01
26. A bag contains 7 red balls, 8 green balls, (¢) 0.05 {(d) 0.04
4 white balls and 5 black balls. If one ball 30. There are 600 shirts in a carton in which
is drawn at random. What is the probability 12 shirts are defective. One shirt is drawn
that the ball drawn is not green? at random. What is the probab1hty that it is
@) . (b) 1 non-defective shirt?
2_2{ 3 (a) 0.98 (b) 0.96
5 ' (c) 0.02 (d) 0.04
c d) None of th
© 3 i BEn e 31. One card is drawn from a pack of 52 cards.
. What is th bability that the card dr: i
27. Aletter is chosen at random from the letter of A th:elzar;pro =
word concentration. What js the probability 3 ) 4 1 5
that the chosen letter is a consonant? (a) o {b) o (c) T (d) &
@2 mE @3 @ 7 32. A bag contains 5 red balls and some black
13 13 13 13 balls. If the probability of drawing a black
28. Pravin and Navin are friends. What is the ball is double that of a red ball. What is the
probability that both will have the same number of black balls in the bag?
birthday, if the year was not a leap year? (a) 10 (b) 12 (c) 12 (d) 8
(a) - (b) 2 33. Two dice are thrown sxmultaneously Find
365 365 the probability of getfing the sum as a prime
number.
() 284 (d) None of these LN e e
365 @@= ®= @@= @@L
12 4 2 12
Answer Key
1. (a) 2. (b) 3. (a) 4. (b) 5. (a) 6. (a) 7. (b) 8.(c) " [9.(a)
10. (b) 11. (b) 12, (a) 13.(a) 14. (a) 15. (a) 16. (b) 17. (a) 18. (¢)
19. {b) 20.(a) 21.(a) 22. (a) 23. (b} 24. (a) 25. (¢) 26. (c) 27. (a)
28. (a) 29. (a) 30. (a) 31. (a) 32.(a) 33. (a)
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. (a)

Let & be the event that it will rain today.

P(Ey=0.76

P (That it will not rain today) =1 - 0.76

=0.24

. ()

P (getting neither a king nor a queen)
=1 — P (getting a king or a queen)

:_lm[i.,.i]: _8 _32-8_ 4
52 52 2 52 52
1
- 13

- ()

Total number of possibie outcomes = 19
Out of the given numbers, prime numbers
are-2,3,5,7,11, 13,17, 19

P (the number on the ball is a prime} = %

- (b)

In a leap year, there are 52 weeks and 2 days.
These two days may be (Monday, Tuesday)
{Tuesday, Wednesday), (Wednesday, Thursday)
(Thursday, Friday), (Friday, Saturday),
(Saturday, Sunday), (Sunday, Monday).

For 53 Tuesday, Probability = %

. (a)

1,2,3,....35

The muitiples of 3 or 5=3,5,6, 9, 10, 12,
15,18, 20,21, 24, 25,27, 30, 33, 35~

P (ticket is a multiple of 3 or 5) = -;%

. (a)

1235 008

The numbers which are divisible by 4. 4, &,
12, 16, 20,24

P (Number divisible by 4) = .2%

P (Number not divisible by 4) =1 — — = —

www.olympiads.org

7.

10.

I

12.

(b)
Total number of possible outcomes = 36
E =The sum of two numbers be 9 is as (3, 6),
(6,3).(4,5),(5.4)
4 1
PE)y=—=—
(&) 36 9
(©)
Total no. of tickets = 20
Let £ = The ticket drawn has an even digit
at 10’s place
E=180,127, 122, 143, 222, 162, 182,
A

P(E)=—

. {a)

Reguired probability = 6000 x (.08 = 480

(b}
Total no. of bulbs = 24
No. of defective bulbs = 25% of 24

= _22 x24=6

100

Now a bulb is drawn at random from the
10%. It is found to be not defective and it
is not put back. Now one bulb is drawn at
random from the rest. Hence the probability
that this bulb is not defective = %
(b
Total number of outcomes = 350
No. of score of 6 obtained =28
No. of score under 6 obtained = 350 — 28

g
Probability of getting the score of under 6
322 23
T 350 25
(2)

No. of possible outcomes =5+7+3=15

i
Probability of black marble = s

Probability of white marble = %
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13.

i4.

15.

16.

2

Probability that the marble taken out will be

black or white = l+_3_=9~ E
15 15 15 3

(2)

Numbers are 1, 2, 3, .......... 35

Total no. of possible outcomes = 35
£ = The number which is multiple of 7
=7, 14,21, 28,35
31

B =35=7

~1| o

1
P (Not mulfiple of 7) = 1— =

(a)

Totalno. of balls =6 +8+5+3=22
Probability that ball drawn is not white

_ 4543 W™ 7

T @ . 1

(2)

Total no. of students = 35 + 15 = 50
Probability that selected student is a girl
_15_3

T 50 10

(b)

In a leap year, there are 366 days, There are 52
weeks and 2 days. There are 52 Sundays. There
may be five possibilities of being not a Sunday,
which are (Monday, Tuesday) (Tuesday,
Wednesday), (Wednesday, Thursday),
(Thursday, Friday), (Friday, Saturday).

Probability for 52 Sunday :»3—

(a)

Let no. of white balls =x

Total no. of balls =6 +4 + x= 10 +x
Probability of drawing not a white ball

_ 446 10
T 10+x 104x
10 ¢
0rx 3 &ven
= 20+ 2x=30
2x=30-20=2x=10
= ¥=5

18.

19.

20.

21.

22,

® J.ﬁn’w'-na/éc’mff
fo lympiad

Foundation

(©)
Let the no, of black balls = x
Total no. of balls=x+5

X

Probability of drawing a black ball = .

+x

Probability of drawing a red ball =
. S4x

According to question,
X 2x5
54x 5+x
() -
Remaining cards = 52 — 4 =48
There are 3 kings

=x=10

3 1
" P (getting a king) = Ié = o

(2)

Tolal no. of outcomes = 52

No. of ace cards =4

No. of Non ace cards = 52 — 4 = 48
48 12

P (getting a non-ace card) = AT
(a)

Let there are b blue, g green and w white
marbles.

b+gt+w=>54

P (getting a blue marble) = 5_2
= 'l* = i =bH=18
37 54

P (getting a-green marblc)

9 9 54

No. of while marbles

=54-(18+24)=54-42=12
(a)
Two numbers can be selected in 9 ways (1, 2),
(1,5 {1L7ND22D25.27.0,2 3,5,
3,7 .
Total no. of possible outcomes = 9
Favourable no. of outcomes = 7

P (getting a product less than 15) = —Z;
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23.

24.

25.

26.

27.

28.

(b)
Total no. of possible outcomes

=70+ 30+ 50

=150
No. of Z5 coin =50
No. of coins 0f ¥1 & T2 coin =70 + 30 =100
P (will not be T5 coin) = 100 = £

150 3

(@)

Total no. of possible outcomes = 7
P
6

P (getting that x* < 12) = :

(€)
Total no. of letters = 13
No. of vowel letters = 6

Requited probability = %

(©

Totalno. of balls=7+8+4+5=24

The no. of balls which are not green
=7+4+5=16

‘ : 6 2

P {petting not a green ball) = 43

@)

Total no. of letters = 13

No. of consonant letters = §

8
Required probability = 3
(@

Total no. of ways Pravin & Navin may have
their birthday = 365 x 365

No. of ways in which they have the same
birthday = 365

www.olympiads.org

29,

30.

31.

32,

33.

® ‘:,._(/m'f’rfmféo;mtﬁ
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Foundation
1

365
ATy .. -we.
R 7T
(a)

Total no. of tickets = 500
Total no. of prizes = 15
3

. s 15
P (win a prize) = — = — = (0.03
( prize) 500 100

(2)

Total no. of possible outcomes = 600

No. of defective shirts = 12

No. of non-defective shirts = 600 — 12 = 588
588 49

—=—=098
600

Required Probability = =

(@)
Total no. of possible outcomes = 52
Total no. of face cards = 12
Required Probability = 12 B 3

52 13
(2)
Let No. of black balls =x
Total no. of balls =x+5
B s 3

x+5 x+5
= x=10
()
Total no. of possible outcomes = 6 x 6 =36
Favourable outcomes are
(1, 1), (1,2), (1,4), (1, 6), (2, 1), (2, 3), (2,
5,(3.2.3,4.4D,43),5,2,6 1),
{6, 5), (5, 6)
5

; - 15
Required probability = — = —
q P ty 36 12
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High Order Thinking Skills (Hots)

Multiple Choice Questions

. Theadjoining figure represents those students

who play cricket, football and hockey. Study
the figure and identify the student who play
all the games,

Hockey

A |B| C
Dl E JF

Football |G
|_Cricket |
b G+E

(D A+B+C

(@)D
()D+E+G

- Naresh starts walking straight towards east.

After walking 75 m he turns to the left and
walks 25 m straight. Again he tumns to the left
walks a distance of 40 m straight, again he
turns to the left and walks a distance of 25 m.
How far is he from the starting point?

{a) 25m (b)50m
{(c)75m (d)35m

Pointing to a man, a woman said, “His
mother is the only daughter of my mother.”
How is the woman related to the man? -
{a) Mother {b) Sister

(c) Daughter (d) Grandmother
In a certain code language, ‘617" means
‘sweet and hot’. ‘735’ means ‘coffee is
sweet’ and *263” means tea is hot. Which of
the following would mean ‘coffee is hot.’
(a) 731 (b) 536

(c) 367 (d)y 753

Choose the pair in which the words are
differently related.

{a) Bees : apiculture

(b) Silkworm : Sericulture

(c) Bird : Horiculture

(d) Fish : Pisciculture

www.olympiads.org

6.

10.

11.

12.

Choose the pair in which the word bear the
same relationship to each other as the words
of the given pair bear.

Genuine : Authentic

(a) Ocean : water

(b} Breeze : Cyclone

(¢) Mirage : Illusion

(d) Freeze : Threat

Find the missing number in the adjoining
figure
T S,
W 5 12 D
N ls 2
T G
(a) 15 (b) 11 (c) 13 (d) 12
I£525 x 91 = 19525; 137 x 82 = 28731

84 x 47 = T448; then 67 x 45 = 2
(a) 4576 (b) 5476
(c) 5467 (d) 5647

- What is the product of all the numbers in the

dial of a telephone?
(a) 1,59450 (b) 1,59,480

(c) 1,58,480 {d) None of these
If a student writes down all the numbers from
1to 100, then how many times does he write 3?
(a) 20 (b) 18 (c) 21 (d) 12
Choose the correct alternative
¢_bba_cab_ac_ab_ac

(a) abche (b) acbch

{c) babce (d) beach

Choose the missing term from the following
2,7,27,107, __ ,1707.
(a) 427

(c) 407

(b) 417
(d) 437
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13.

14,

15.

6.

17.

18.

19,

20.

If “cinto baoli tsi nzro’ means “her village is
sarurpur’, ‘mhi cinto keepi tsi onid’, means
‘her first love is literature, and ‘oind geit tsi
cinto pki’ means ‘literature collection is her
hobby, which word would mean literature?
(a) geit (b) oind

{c) baoli (d) cinto

A, B, C, D are to be seated in a row. But C and
D cannot be together. B cannot be at 3™ place.
If A is not at 3" place then what is the position
of C7

(a) 1 place only

(b) the 3 place only

{c) Any of the places

(d) the I* and 3% place only

Choose the word out of the given alternatives
which cannot be formed from the letters of

word CONSULTATION.
{a) SALUTE {b) NATION
{c) STATION {dy CONSTANT

Arrange the given words in a meaningful
sequence and then choose the most appropriate
sequence from the given alternatives.

1. Honey 2. Flower

3. Bee 4. Wax

(a)2,3,1,4 (0 4,3,2,1
(€)2,1,4,3 (d)1,3,4,2

Ina family,: the father took % of the cake and

he had 3 times as much as each of the other
members had. The total number of family
member is

(2) 3 ()7 {c) 10. (@12

If 100 cats kill 100 mice in 100 days then in
how many days 4 cats would kill 4 rats?

(a) 1 day (b) 4 days

(c) 40 days (d) 100 days

From the word ‘BEHIND’ how many
independent words can be made without
changing the order of the letters and using
each letter only one?

(a) 1 (b2 (©3 (d)4

It being given that £ denotes ‘equal to’, o
denotes ‘not equal to’, + denotes ‘greater
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21.

22,

23.

24.

25,

26.

27.

of Unternalicial
Olympia

than’, — denotes ‘less than’, =+ dehSHIAatG
greater than’, x denotes ‘ not less than. Choose
the correct statement a + & + ¢ does not imply.
(a)c+b—a byb—a+c
©yb+a-c {d) None of these
I L stands for +, M stands for —, N stands for x
and P stands for +, then 14N10L42P2M8 = ?
(a) 216 (b) 153
(c) 248 (d) 251
In arow of boys, 4 is 13" from the left and D
is 17% from the right. If in this row 4 is 11
from the right then what is the position of 4
from the left?
@7" (b) 10™
(©) 6™ (@) 12
If each of the odd digits in the number 54638
is decreased by I and sach of the even digits
is increased by 1 and each of the even digits
is increased by 1, then which of the following
will be the sum of digits of the new numbers?
(a) 27 (b) 29 {c)28 (d) 26
Intheseries64122874215386217
141328 6 how many pairs of successive
numbers have a difference of 2 each?
@4  ®6 ©5 (@7
How many meaningful English words can
be formed by using any two letters of the
word NOT?
(a) Two (b) Three
(c) One (d) None of these
Find out how many such pairs of letter are
there in the given word each of which has
many letters between them in the word as in
English alphabet?

DECORATE
{(a) One {b) Three
{(c) Two {d) Four

iIn the given letter series, some of the letters
are missing which are given in that order as
one of the alternative below it. Choose the
correct alternative.
_bc_ca_aba ¢ _ca

(a) abcbb (b) bbbee
{c) bacha (d) abbee
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28.

29.

30.

32.

33

34,

35,

36.

What is the missing number in the given series
6, 11, 21, 36, 56 7

(2) 42 (b) 51

(c) 81 (d) 91

Find the term which does not fit into the
given series

GA4T, J10R, M20P, P43N, S90L

(a) JIOR {b) G4T

{c) P43N (d) M209

If the English alphabet is arranged in reverse
order, which letter will be twelfth to the left
of the 16% etter from your left?

@w @V (X (@D

- In English alphabet which letter is 7% to the

right of the 18" letter from the right end of
the alphabet?

(@K (b)O ()P (R

How many 5s are there in the following number
sequence which are immediately preceded by
7 and immediately followed by 67
755945764598756764325678
(a) One (b) Two

(c) Three {d) Four

Rakesh ranks 18% in a class of 49 students.
What is his rank from the last?

(a) 32 {b) 18

{c) 19 {d) 31

One of the four alternatives under it specifies
the interchange of signs in the equation
which wher made will make the equation
correct. Find the correct alternative.
2x3+6-12+4=17

{a) x and + (b) + and —

(c) +and = (d) ~and +

In this question, jumbled letters of a meaningful
word are given, you have to rearrage these
letters and select from the given alternative, the
word which is almost similar in meaningful to
the rearranged word?

HNAGSRI
{(a) Decorate (b) Compose
(c) Impress {d) Ilmpose

If it was Saturday on 17™ December 2002.
What was the day on 22°¢ December 20049
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37.

38.

39

49.

41.

42,

43.

44.

45,
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(2) Monday (b) Sunday
(¢} Tuesday (d) Wednesday

In a certain code language *234” means ‘spark
and fire’, ‘456’ means ‘spark is cause’, *258
means “fire is effect’. Which of the following
numerals is used for cause?

(@) 3 (b) 4 ©5 (@6
Choose the group of letters which is different
from other. ;

{(a) CFIL {b) PSVX

(c) IMPS (d) ORUX

Choose the number which is different from
the others.

{a) 3781 (b) 1593

(c) 9317 (d) 9175

Choose the odd pair of words

() Iodine : Goitre

{(b) Iron : Anamia

(c) Sodium : Rickets

(d) Proteins : Marasmus

Choose the common characteristics among
the give words

Viper : Krait : Mamba

(a) These are boot polishes

{(b) These are insects living in bushes

(c) These are snakes

{d) These are haunting spirits

Bald is related to Bland in the same way as
Barren is related to

(a) Fertile (b) Inhabited
(c) Vegetarian (d) Farm
1,4, 10,2246 ... ...

{(a) 64 (b) 94

{c}) 86 (d) 122

If STRONG is written as ROTNSG then how
would NAGPUR be written in the same code?
(a) GPUANR (b) PGAURN

{c) PGUARN (d) GPAUNR.

In a certain code, a number 13479 is written
as AQFJL and 2568 is written as DMPN.
How is 396824 written in that code?

(a) QLPNDF (b) QLPNMJ

(c) QLPMNF (d) QLPNMF
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46. Choose the odd one out from the given group

of leiters.
(a) OUT (b) RAT
() LOT {d) BED

47. At the end of a business conference, the ten
people present all shake hands with each
other. How many handshakes will be there
be altogether?

() 20 (b) 55
(c} 45 (d) 90

48. [f*—* stands fordivision, ‘4’ formultiplication,

=+ for subtraction and ‘x’ for addition then

® ‘4:_¢n!f'rnnfima{
’{0 lympiad
(€)6+20x12+7-1=70 Founkation
(A)6-20+12x7+1=57
49. If each of the odd digits in the number 54638
is decreased by 1 and each of the even digits
is increased by 1 then which of the following
is the sum of digits of the new number?
(a) 25 {b} 27
(c) 26 {d) 28
50. Aman is older than Mona. Gopi is older
than Mona but younger than Aman. Kajal
is younger than Rohan and Mona. Mona is
older than Rohan? Who is the oldest?

which of the following is correct? (a) Rohan (b) Kajal

(2)6+20-12+7-1=38 (c) Aman (d) Gopi

M 6+20-12+7x1=62

Answer Key

L@ |2 (3.0 (40 |5©@ |6 |[7@ |80 (9@ |10@
1. [12.( [13.0) [14.(@) |15.@ [16.(@ [17.() [18.(@) |19.(c) |20.(d)
21.(b) |22.(a) |23.(a) |24.(b) |25 (by 126.(b) |27.(a) |28. () |29.(2) 130.(a)
31.(c) [32.(8) [33.(a) |34.() |35.(2) |36.(b) |37.(d) |38.(b) |39.() [40.(0)
41.(c) |42.(2) |43.(b) |44.(d) |45.(2) |46.(a) [47.(0) [48.(c) |49.(b) |50.(a)

Hints and Solutions

1. (a) Only D plays all the games

2. (d)

D y 40m C
~

25mY AN 25m

n ey
A 7 ET75m 7 B
{Starting (End Point)
Point)
Required Distance = AE = 4B — EB
=AB~CD
=75-40=35m

www.olympiads.org

4, (b) Given 617 = sweet and hot
735 = coffee is sweet
263 = teais hot

. 7=sweet, 6 =hot,3=1is
Hence, coffee is hot = 536

7. (a)Here W—-T=23-20=3
T-J=20-10=10
P-G=16-7=9
S—-D=19-4=15

8. (b) 525 x 91 = 19525
137 % 82 =28731
84 x 47 = 7448
67 x 45 = 5476
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9.

10.

11

12.

13.

14.

15.

16.
17.

18.

21.

(d) Product of all digits in the dial of a
telephone =0
(a) The numbers are 3, 13, 23, 33, 43, 53, 63,
73,83,93

. Total numbers = 10 + 10 =20

{d) The given series is
cabbac cabbac cabbac

(@)

5112 2 5x4? S5x8? 5x 167
By R ) oy HOKE M

{b) cinto baoli tsi nzro —
her village is sarurpur
mhi cinto keepi tsi oind —»
her first love is literature
and oind geit tsi cinto pki — literature
collection is her hobby,
clearly oind — literature
(d) CADB
DACB
(a) Because E is not in the word
‘CONSULTATION’
(a) Flower — Bee —» Honey —> Wax

(¢} Let there be (x + 1) members

Father’s share = :1‘—

Other Member’s share = Zz'_
X

3 (i] = }, =S4x=36=x=9
4x 4

Total no. of members =9+ 1=10
(d) Less cats, more days

Less mice, less days

cat 4:100

Mice 100 : 4

o 4x100x100

4x100

(b) 14N10L42P2M8

= x10+42x2-8

=14x10+21-8

=140+421-8

=161 -8=153

}::x:!GO

=100

22. (a) 4 is 13" from the left and 4 is 117 fom
the right end of the row.

Number of boys in the row = 12 + 1+ 10 =23
D is 17" from the right
Number of boys fo the leftof D =23 - 17 =6
D is 7 from the left end of the row.
23. (a) 54638
45729
=4+5+7+2+9=27
25. (b) There are three words — ON, NO, TO
26. (b) DE
ECORA
EAT
27. (ayabe/bea/cab/abe/bea
28. (©)6+5=11
I1+10=21
21 +15=136
36 +20 =156
56 +25=81
29. (a)
B F8 o B .5 5 4
y I BN R Al Y,
4, 10, 20, 43, 90
4%x2+1=9
Ix2+2=20
20x2+3=43".
43 x2+4=90
- JIOR 1s different.
30. (a)
ZYXWVU
TSRQPONMLEKJIHGFEDCBA
31. (©
ABCDEFGHIJKLMNOPQRST
uvwxyz T —g>

32. (a)755945764598/756/764325678

33. (a) Number of students behind Rakesh in Rank
=49 - 18 =31
Rakesh is 32° from the last
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34, (a)2x3+6-12+4=17
243x6—-12+4=2+3x6-3
=2+18-3=17

35. @ HNAGSRI—>GARNISH

DECORATE

37. {d)Here 2 3 4 — spark and fire
4 5 6 — spark is cause
25 8 — fire is effect

Then 4 — spark
2 — Fire
5—is
6 — Cause

38. (b)
ot e 485 45 g
p_* g 3 g o

39, (@)3+7+8+ 1=19 (odd)
1+549+3=18 (even)

O+ 7+ 1+ 7=20 (even)
9+ 1+7+5=22 (even)

43. ()

13 L4 #6 j 12 oo

2% e
+48 g4

44. ()
S TR O NG _y R O T NS SG
1 2 3 4 5 6 3 4 2 5 1 6

45,

46.

of Unternational

Olympiad
Foundation

N A GPU RW)G P AUNR
I 2 3 4 5 b 34 2 5 1 6
{a) Here
1 3 4 7 9 2 5 6 8
b 4 e §od b
A Q FJIUL DMPN
39 6 8 2 4
L A

QLPNDTF

(a) There is only one vowel in each except
OUT.

47. (c) Total number of handshakes

48.

=94+ 8+T7+6+5+44+3+2+1=45
(c) Considering 6 =20 x 12+7 -1

=6-20+12x7=1

=6-20+12x7

=6-20+84

=90-20=70

49, (b) The new numberis 45729

Sum of digits =4 +5+T7+2+9=27

50. (a) Given Aman > Mona

Aman > Gopi > Mona
Mona > Rohan > Kajal
Aman > Gopi > Mona > Rohan > Kajal
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Model Test Paper - 1

1. 6,13,25.51, 101 ?
(2) 201 (b) 202
() 203 (d) 205

2. Aryabhatta : Mathematician:: Varahamihira:?

{a) Physician (b) Astronomer
(c) Architect (d) Scientist

3. How many 75 are there in the given series
which are preceded by 6 which is not
preceded by §?

{a} One (b) Two
(¢) Three (d) Four

4. Which two months in a year have the same
calendar?
(a) April, July (b) April, November
(c) June, October (d} April, November

5. One moming after sunrise Goyal was
- standing facing a pole. The shadow of the
pole fell exactly to his right. Which direction
was he facing?
{a) North (b) South
{c) East g {d) West

6. The value of 6+ \;'6+\/g Cp—

(a)4 (®)3 €}-2 (@5

7. Hthe 1%, 2" and last term of an AP, are @, b
and 2a respectively. 1% sum is given by

3ab ab
@ 2b—a) B

ab ab
© 2(b—a) @ atb

g. The angle of elevation of a cloud from a
point 4 metre above a lake is (. The angle of
depression of its reflection in the lake is 45°.
The height of the cloud is

10.

11,

12,

13.

14.

15.

From the letters of the word ‘MOBILE’ a
letter is selected. The probability that the
letter is a vowel is

1 1
(a) 3 (b) P;
© % @

If points {a, 0), (0, b), and (1, 1) are collinear.

thenl+—1—:?
a b

(2)2 (b) 0 (c) 1 (-1

If mode of a series exceeds it mean by 12
then mode exceeds the median by

(ay4 (by6 (c} 8 (dy 10

Mode is

(a) Middle most value
(b) Most frequent value
{c) Least frequent

{(d) None of these

If sin @) = cos §. What is the value of 07

(a) 45° (b) 0°
() 30° (d) 60°

If sin o and cos o are the roots of the eqn

ax” + bx + ¢ = 0 then what is the value of 5°?
(a) a* + 2ac (b) a*~2ac
(c) a* +ac (d) @ —ac

If the altitude of the sum is at 60°, then the
height of the vertical tower that will cast a

shadow of length of 30m is
(2) 303 m (b) 15m
(c) 103 m (@) 15V2m
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34.

35.

36.

57

38.

39

44,

41.

If the difference between the radius and
circumference of a circle is 37 cm, then its
area is

(a) 154 cm® (b) 200 cm?

(¢) 150 cm® (d) 160 cm®

What is the distance between the points

{a cos 8+ b sin 6, 0) and (0, a sinf — b cosd)?
(a) a* + b° (bya+b

(c) a* — (@) vJa? + b

The product of the zero of Odx’rx—6is
(a) -4 (b) 4

(c) 6 (d) -6

The smallest number by which 27 should
be multiplied so as to get a rational number is

(a) 343 (b} V3
(c) N27 (@3

What is the exponent of 2 in the prime
factorization of 1447

(a) 4 (b) 5

(€} 6 (d)3

In an equilateral triangle 4BC, if 4D L BC,
then what is the value of AD??

(a) CD? (b) 2CD?

(c) 3CD? (@) 4cD?

If tan 4 = /2 -1 then what is the valuc of
sinAd cos4?

®

-

1
%
(a) 5
1
c) — d) 1
© 3 (@
What is the mode of the following data

3,5,7.4.5,3,5,5,8,9,5,3,5,3,6,9,.7.4

(a)s (b) 3
()7 (@6

www.olympiads.org
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42. What is the value of k for which x> + 4x + k

is a perfect square?
(&) 4 (06
(c}6 (d)2
43. What is t1e sum of # terms of series

V2 + 18 432+

@D ) 2D
(c) 1 D2nm+1)

44. If TP and TQ are two tangents to a circle with
centre O so that ZPOQ = 110°, then what is
the value of ZPTQ?

(a) 80® (b) 90°
(c) 70° (dy 60°

45, A card is accidently dropped from a pack of
32 cards. The probability that it is an ace is

1 1
(a) % (b) P

12 1
(©) 3 {d) T

46. If four times the sum of areas of two circular
faces of a cylinder of height 8 cm is equal to
twice the curved surface area then diameter
of the cylinder is
(a) 4 cm (b) 6 cm
(¢) 8 ecm (d)2cm

47.1f two zeros of X° + x> — 5x — 5 are +/5 and
~+/5 , then the third root is
(a) 1 (b2 ©-1 (@2

48. What is the value of & for which the system

of equationsx + 2y =5Sand 3x + Ay +15=0
has no selution?

@-6 ®6 (©F (d)%
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Answers

1.{c) 2.(a) 3.(c) 4.(a) 5.(b) 6.(b)

7.(a) 8.(b) 9.{a) 10.(c) 11.6c) | T2.0h)
13.(a) |14.b) [I5.(a) |16.a) |17.(d) 18.(c)
19.(b) |20.(a) |21.(c) |22.(a) |23.(a) 24.(b)
25.(b) | 26.(c) |27.(d)} |28.(c) |29.(c) 30.(b)
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Mock Test Paper-2

1. Which number will be in place of question

mark? ‘
1,5,7, 14, 18, 20, 40, 44, 46,7

(a) 48 (b) 52
(c) 92 (d) 50

2. Which one word cannot be made from the

letter of the given word?
{a) COIN
(¢) SUN

(b) NOSE
(d) SON

3. It was Saturday, on January 12, 1980. The

day of the week on January 12, 1979 is
(a) Sunday {b) Friday
(c) Saturday (d)} Thursday

4. What is the number in the question mark?

-
53
A
> \100[36 / 5
g |1
{a)75 {b) 144
(c)72 (d) None of these

5, Choose the number which has same
relationship with the 3™ number as fisst two
numbers are related?
583:293::488:7?

(a)378 (b) 487
{c) 291 (d) 581

6. For what value of k will the equation
2x + 2y +7=0, 2x + ky + 14 = 0 represents
coincident lines?

@3 (b) 4 (©)5 (d)y—4

7.1 E is a point on side AC of equilateral
triangle ABC such that BE § AC then what
is the value of AB® + BC* +- AC™?

(a) 2BE* (b) 3BE®
(c) 6BE> (d) 4BE?

3.

9

Iftanf = -—1— then what is the value of

V3

cosec’@—sec’§

cosec?d +sec? 6
1 1
. (a) ) (b) 3
(©)-1 (@ -1

10.An arc of a circle is of length 57 cm and

11.

12.

13.

14.

the sector it bounds has an area of 20r cm?.
What is the radius of the circle?

(a) 8 cm {b) 4 em

(c) 12 cm (d) 16 cm

‘Which of the following rational numbers
have terminating decimal?

7 2

- b) =

@ 250 ®) 21

16 5

il P

© 225 @ 3%
if the centroid of the triangle formed by the

point (a, bg, (b, €y and (c, @) is at the origin.
thena” + b +¢c" =17

(a) abe (bya+b+c
(c) 3 abe (d) 0
The area of a circle whose area and

circumference are numerically equal is
(a) 2msq. units (b) 8wsq, units
(c) 4msq. units {d) 5msq, units

Find the quadratic equation whose one root
is 2 and the sum of whose roots is zero.
(x> —4=0 Ox2+4=0

@ x*-2=0 (@axr-1=0

If the mean of first #» natural number is :53-,
then what is the value of n? 9

() 8 (b)9 (c)4 (dy 10

www.olympiads.org 124



15.

16.

17.

18.

19.

20.

21.

22

23.

What is the value of 9 sec@ — 9 tan® 67
(a) 8 (b) 9 (cy0 (d)1
One card is drawn from a well shuffled back

of 52 cards. What is the probability of getting
a black face card?

3 3
(a) % (b) 1a
3 1
() - (d) %

The ratio between the radius of the base and
the height of the cylinder is 2:3. If its volume
is 1617 cm3, what is the total surface area of
the cylinder?

(a) 462 cm? {b) 770 cm?

(c) 540 om’ (d) 308 em’®

A sector 0f' 56°, cut out from a circle, contain
17.6 cm®. What is radius of that circle?

(a) 4 cm (b) 5 cm

{c)Gem (d) 8 cm

On decreasing the radius of the circle by
30%, its area is decreased by what percent?
(a) 45% (b)51%

(c) 60% (d) 30%

The points P (0, -2}, O (3, 1), R (0, 4) and
S (=3, 1) are vertices of a

{a) Square (b) Rhombus

{c) Parallelogram (d) Rectangle

If the sin 3Q = cos(Q — 6°) where 30 and
{Q - 6) are acute angles, then what is the value
of 07

For what values of £, the system of equations
2x+3y=7,(k—1)x+ (k+2)y=3khas an
infinite number of solutions?

(a) k=3 bYk=7

(cyk=4 (dyk=3

Which term of AP 24, 21, 18,15 . .. . is the
first negative term?

(a) 101 (b) 12

(c) ot (d) gt

www.clympiads.org (a) AC = AB

24.

25.

i 26.

27.

28.

29,

30.

31,

® 4.713/{3}“}3({&0%(1{
Olympiad
If &, 3, -y be the zeros of the polyndtlﬂigfjﬂyfn
suchthat o + B+ =3, af + By +ra=-10
and afy=-24 then what is the polynomial f{x)
(a) x> + 3x% ~ 10x + 24
() x° + 637 + 10x — 24
() x* —3x% ~ 10x - 24
(d) x> +3x% + 10x — 24
1.23 48is
(a) a rational number
(b) an integer
(c) an irrational number

{d) None of these

If one root of the equation x> + ax + 3 = 1
then the other root is

@-3 (02 ©-2 (D3

If the angles of elevation of the top of a
tower from two points distant @ and b from
the base and in the same straight line with
it are complementary. What is the height of
the tower? '

(@) ab (b)g © Jg (@) vab

If 5y, S, Sy be the sum of n, 2n, 3» forms
of an A. P respectively then which of the
following alternative is correct?

(a) 53=3S,~- 35,

(b) S; =28, - 28]

(c) 5 =38, -35,

(d) None of these

If x = I is a common root of ax® + ax + 2 = 0
and x° +x+ b= 0 then what is the value of ab?
(a) 1 (b3 (c)2 (d) 4

The radii of the circular ends of frustum are
6 cm and 14 cm. If its slant height is 10 cm
then what is its vertical height?

(2) 7 cm (b)4 cm

{(c)8cm (d) 6 cm

It is given that AP = PB then which of the
following is correct?

B

(b) ACZ8C
(d) AB=BC

(©)40=0C
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Anwers
1.(c) [2.b) [3.b) [ap) [5(a) [e(b)
7.(d) 8.(h) 9.(a) 10.(a) 11.(a) 12.(c)
13.(a) |14.(b) |15.(b) |16.(a) | 17.(b) | 18.(c)
19.(a) 20.(c) 21.(b) | 22.(a) 23.(b) | 24.(c)
25.(d) |26.(d) |27.(a) |28.c) |29.(d) |30.(b)

www.olympiads.org 126






L@h&%ﬂdhonaf
Olympiad

Foundation

Register for exam:
www.olympiads.org

Why take Olympiad:
« Best School awards
« Work with international NGOs
« Merit certificates for class toppers
« Gold, silver & bronze medals
- Best school coordinator awards
« Certificate for every participant
« School topper awards
« State topper awards
« International workshops

Middle East Office : 901, Al Musalla Tower, Bur Dubai, Dubai, UAE +971- 55 - 5778747



