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CHAPTER-1

REAL NUMBERS

Key points and formulae

e [Euclid’s Division Lemma : Given two positive integers a and b, there exist unique
integers ¢ and r satisfyinga = bg +r, 0 <r <b.

Note : Let a and b be two positive integers. [f a = bg + 1, 0 <r < b, then HCF
(a,b)= HCEF (b,r).

e Fundamental Theorem of Arithmetic : Every composite number can be expressed as a
product of primes, and this expression (factorisation) is unique, apart from the order in
which the prime factors occur.

e For any two positive integers a and b, HCF (a,b) x LCM (a,b) =a x b.

e Letp be a prime number. If p divides a, then p divides a?, where a is a positive integer.

e 2,3, /5, ... are irrational numbers.

e The sum or difference of a rational and an irrational number is irrational.

e The product or quotient of a non-zero-zero rational number and an irrational number is
irrational.

p . . . . .
o [etX= PRl and g are co-prime, be a rational number whose decimal expansion terminates.

Then the prime factorisation of ¢ is of the form 2™.5" where m, n are non-negative integers.
_P . . . .
o et X= ; be a rational number such that the prime facorisation of ¢ is not of the form

2™.5" where m,n are non-negative integers. Then x has a non-terminating repeating decimal
expansion.



EXERCISE -1

Group-A (1 mark each)

Very Short Answer type questions :

I.
1.
2.

I1.

Fill in the blanks :
If g is any integer then the form of an odd integer is .
Fill in the box :

AN

3 7

The product of a non-zero rational and an irrational number is
If p=a*b’c and g=ab*c* then the LCM (p,q) is

decimal

. . : 23 . :
The decimal expansion of the rational number %5 will terminate after

place.

Multiple Choice Questions :

Given positive integers a and 3 there exists unique whole numbers ¢ and » such a = 3¢
+ r, where

(A 0<r<3 (b) 0<r<3 (¢)0<r<3 (d 0<r<3.

If the HCF of 46 and 69 is 23m — 115 then the value of m is.

(a3 () 4 (¢ 5 (d 6

Ifa=2x3*x5%and b=2>x3 x5 thenthe HCF of ¢ and b is

(a 3 () 5 (¢) 30 (d) 60

The largest number which divides 96 and 120 leaving remainders 8 and 10 respectively
is

@) 20 (b) 22 (c) 24 (d) 26



10.

The LCM and HCF of two numbers are 819 and 13 respectively. If one numbers is 91
then the other number will be

(a) 117 (b) 26 (c) 52 (d) 130

Which of the following rational numbers have terminating decimal?
16 2 7 5

@ 555 (b) 57 (© o5 (D g

47
The decimal expansion of the rational number ﬁwill terminate after :

(a) Four decimal place (b) One decimal place (c) Three decimal place

(d) Two decimal place.
The smallest number by which /g should be multiplied so as to get a rational number is

@ 8 () 22 ¢ 2 (d) 2

If n is a natural number, then 7°"-4?" is always divisible by
(a) both7and4 (b) 7 <¢) 4 (d) both3and 1l

Which of the following is an irrational number?

_ 22
(a) 217347 (b) 1732 ©) = (&) 13131131113..

II1. Answer the following questions :

l.

e A

If a number is divided by 23 gives 21 as quotient and 17 as remainder, then find the
number.

If a = x** and b = x)*, then find the HCF and LCM of a and b.

A positive integer n when divided by 7 gives 3 as remainder. What will be the
remainder when (3n—1) is divided by 7?

If HCF (26, 169) = 13, then LCM (26, 169) =?

What is the least number that is divisible by all the natural numbers from 1 to 10?
If p and g are two prime numbers, then what is their HCF?

If p and g are two prime numbers, then what is their LCM?

Write the exponent of 2 in the prime factorization of 144.



10.

IV.

A

Write whether rational number %wﬂl have terminating decimal expansion or a non-

terminating decimal.

Find a rational number between /7 and /3 .

State whether the following statements are true or false :

) . 22 . )
7t 1S an irrational number but £l 1s rational.

Any number of the form 4", where 7 1s a natural number, can end with the digit 0.
3 x5 x 7+ 7 1is a prime number.

4 +./3 is an irrational number.

Every odd integer is of the form 2m — 1, where m is an integer.

Group - B (2 marks each)
Short Answer Type Questions :
Show that 5+ ./ is an irrational number, given that /7 is irrational.

Prove that every positive integer is of the form 3¢ + 1, ¢ being a natural number.

17
Examine whether 30 is a terminating decimal.

Give an example of two irrationals whose sum is rational.

The product of two consecutive positive integers is divisible by 2. Is this statement true?
Give reasons.

The values of the remainder 7, when a positive integer a is divided by 3 then the remainder
r will be 0 and 1 only. Justify your answer.

The numbers 525 and 3000 are both divisible by 3, 5, 15, 25 and 75 only. What is HCF
(525, 3000)? Justify your answer.

Can two numbers have 14 as their HCF and 230 as their LCM? Give reasons.

Show that any number of the form 12", where 7 is a natural number, can never end with
the digit 0.



10.

10.

11.
12.
13.

14.

Give an example of two irrationals whose difference is rational.
Group-C (3/4 marks each)

Long Answer type questions :

Show that the square of an odd positive integer is of the form 8m + 1, for some whole
number m.

Show that the square of an odd positive integer can be of the form 6g + 1 or
6q + 3 for some integer q.

Prove that \/2 4+./5 is irrational.

Find the HCF of 441, 567 and 693.

Using Euclid’s division algorithm, find the HCF of

(i) 504 and 1188 (ii) 960 and 1575.

Using Euclid’s algorithm find HCF of 1190 and 1445. Express the HCF in the form
1190m + 1445n.

For any positive integer n, prove that n® — n is divisible by 6.
If n is an odd integer, then show that n* — 1 is divisible by 8

Show that the square of any positive integer cannot be of the form 5¢ + 2 or 5¢g + 3 for
any integer q.

Find the largest number which divides 320 and 457, leaving remainders 5 and 7
respectively.

If the HCF of 210 and 55 is expressible in the form 210 x 5 + 55y, find y.
Find the greatest number of four digits which is exactly divisible by 15, 24 and 36.

Find the least number which should be added to 2497 so that the sum is exactly divisible
by 5, 6, 4 and 3.

On a morning walk, three persons step off together and their steps measure 40 cm, 42 cm
and 45 cm respectively. What is the minimum distance each should walk so that each can
cover the same distance in complete steps?



15.

II.

I1I.

IV.

® N s

10.

Write the denominator of the rational number in the form 2™ x 5", where m, n are

5
5000
non-negative integers. Hence, write its decimal expansion, without actual division.

Answer

Group-A

1. 2¢g+1 2. 126,42,21 3. irrational 4.a’b’c* 5. 3

lI.(b) 2.(d) 3.(c) 4.(b) 5.(a 6.(c) 7.(a) 8.(c) 9.(d) 10.(d)

1.500 2. xy*;x*y* 3.1 4.338 5.2520 6.1 7.pxq 8. 4

9. Non-terminating decimal expansion. As denominator 75 = 3x5? is not of the
form 2™ x 5™

10. 1.5 or 1.6 (Any rational number between 1.41 and 1.73)
1. True 2.False 3. False 4.True 5. True

Group-B

(2+43) and (2-3)

True, because n (n+1) will always be even, as one out of n or (n+1) must be even.
No, because a=3g + r, where 0 <r <3 . .. the value of » can be 0, 1 or 2.

HCF =75, as HCF is the highest common factor.

No, because HCF (14) does not divide LCM (230).

(4+/3) and (2+./3).
Group-C

Hint : Take /2 + /5 =a, where a isrational. Then /3 =a—./5 .. 2=a*+5-2a.5 = /5

2
a +3 . . e T
=, which is rational number while is irrational. Hence, /2 +./5 is irrational.
a

4. 63. 5.(1)36, (i1) 15 6.85; m=—6,n=5, 10. 45, 11.-19, 12. 9720, 13.
23,




CHAPTER -2

POLYNOMIALS

Key points and formulae

iii)

Polynomial : An algebraic expression in which the variables involved have only non-
negative integral power is called a polynomial.

Value of a polynomial at a given point : If p (x) is a polynomial in x and ‘@’ is a real
number, then the value obtained by putting x =« in p (x) i.e p () is called the value of
p(x)at x=a

Zero of a polynomial : A real number « is said to be zero of the polynomial p (x),
if p (@) =0
Relationship between the zeros and co-efficients of polynomials :

If ax+b is a given linear polynomial, then zeroes of linear polynomial ax + b is

—b _ —(constant term)

a co efficient of x

If « and B are the zeroes of a quadratic polynomial ax* + bx + ¢, then

—b —(coefficient of x) c constant term
atp=—= — -~ and 0f=—= — 5
a coefficient of x a coefficient of x

If «, B and y are the zeroes of a cubic polynomial ax* + bx? + cx +d, then

Ty —(coefficient of x*)
a = "=
" coefficient of x°

¢ coefficient of x

a B+ pytya = =

a coefficient of x*

—d _ —(constant term)

apr = 4 coefficient of x°




Geometrical meaning of zeroes of a polynomial : The zeroes of a polynomial p (x) are
precisely the x - co-ordinates of the points where the graph of y = p (x) intersects the x-

axis.

Division Algorithm for Polynomials : If p(x) and g(x) are any two polynomials with
g(x) # 0, then we can find polynomials g(x) and 7(x), such that

px) =gx) g(x) + r(x)
Where r(x) = 0 or degree of 7(x) < degree of g(x) .

Note : (1) If r(x) =0, then g(x) is a factor of p(x).

(i1) Dividend = Divisor x Quotient + Remainder.

Exercise 2

Group -A (1 mark each)

Very Short Answer type questions :

I.
l.
2.

I1.

Fill in the Blanks :

Sum of the zeroes of the quadratic polynomial x* — 3x + 2 is

If two zeroes of the cubic polynomial ax® + bx* + cx + d are 0, then the third zero is —

Choose the correct answer from the given options in the following questions :

A quadratic polynomial, whose zeroes are —3 and 2, is

@A ¥*-x+6 (Db)x*+x-6 (¢) ¥>-x-6 (d) x*+tx+6

The number of polynomials having zeroes 2 and —7 is

(@1 (b) 2 (¢) 3 (d) morethan3

If —1 is a zero of the polynomial f{x) = x>~7x — 8, then the other zero is

@1l ® 9 (-9 @7

If the sum of the zeroes of the quadratic plynomial 3x>— kx + 6 is 3, then the value of k is
a7 ()8 ()9 (d 10



1
7. 2xX° —x*+5x+ o 3 is a polynomial. State — True / False

8. x=—11isazeroof x*+3x + 2. State — True / False

9. Find the number of zeroes lying between —2 and 2 of polynomial f{x) whoes graph is
given below.

Y

10. What is the condition that zeroes of polynomial p(x) = ax>+ bx + ¢ are reciprocl to each
other?

Group-B ( 2 marks each)

Short Answer type questions :

1. Can x + 2 be the remainder on division of a polynomial p(x) by 3x-2 ? Justify your
answer.

2. Find all the zeroes of p(x) = x* —x — 2.
3. If a, B are the zeroes of the polynomial 2)? + 7y + 5. Write the value of a+ S+ aff

4. Ifp(x)=g(x).q(x)+r(x), where degree of p(x) = 6 and degree of p(x) = 3, then write the
degree of p(x) .
5.  Write the value of m so that 4x* — 6x — m is exactly divisible by x—3.

6. If fix)*=>5x*—-10is divided by x_./2, then find its remainder.

7. Find the number of real zeroes of a polynomial p(x) whose graph intersects x axis exactly
three points.

8. Find the remainder and quotient on dividing p (x)= 4x*+8x>+8x+7 by g(x)=
2x* —x+ 1.



10.

10.
11.

12.

Check whether the polynomial g(x)=x*+ 3x + 1 is a factor of the polynomial f{x) = 3x*
+58° -Tx*+2x+4.

Find the values of @ and b, if they are zeroes of the polynomial x* + ax + b.

Group-C (3/4 marks each)

Long Answer type questions :

1
Find the zeroes of the polynomial x’ +gx —2 , and verify the relation between the co-
efficient and the zeroes of the polynomial .

If aand B are the zeroes of the polynomial 42 48y + ¢, then form a quadratic polynomial

1 1
p(x), whose zeroes are aand E

Show that x +1 and 2x—3 are factors of p(x) = 2x*— 9x*+x+12.

What must be added to  3x*+ x? — 22x + 9 so that the result is exactly divisible by 3x>+
Tx + 6.

Find e and B if x+1 and x + 2 are factors of p(x) = x>+ 3x* —2ax + .

If 1and —1 are zeroes of polynomial px* + gx* + rx? + sx+ ¢, then show that p+r+ ¢ =
qg+s=0.

What must be subtracted from x> — 6x*— 15x + 80 so that it is exactly divisible by x*+ x
—12.

If x + a is a factor of the polynomial x* + px + ¢ and x> + mx + n, then prove that

n—gq
m—p

If «, B, y are zeroes of the polynomial kx*— 5x + 9 and o’ + B+ y*> =27, then find the
value of k.

Using factor theorem factorise p(x) = 2x*-7x’~13x* + 63x — 45.

Verify division algorithm on dividing f{x) = 10x* + 17x*— 62x* + 30x—3 by g(x) = 2x*—
x+ 1.

Find all the zeroes of the polynomial f{x) = 2x* —2x*— 7x* + 3x+6, if two of its zeroes are
—\/E and \/E
2 2



13. If o, B are zeroes of quadratic polynomial kx> + 4x + 4, find the value of & such that
(o +B)’ —20p =24,
14. Find m so that x> + 2x + m is a factor of 2x* + x*— 14x? +5x +6.

15. If the remainder on division x* + 2x*+ kx + 3 by x — 3 is 21, find the quotient and the
value of k. Hence find the zeroes of the cubic polynomial x* + 2x* + kx — 18.

Answer

Group-A

1.3 2.7 3.b 4.d 5.a 6.c 7.False 8. True 9.2 10.c=a

Group-B
1. No. 2.-1and2 3. -1 4.3 5.18 6.0 7.3 8. Remainder=11x+ 2, Quotient
=2x+5.
9. g(x) is not a factor of p(x). 10.a=1, b=-2.

Group-C

4 -3 1
1. Zeroes are gand > 2. plx)= 3 (6x>+8x+1) 4. 2x+3.

S5.0=-1,=0 7.4x-4 9. k=-1
10. p(x) = (x—1) (x-3) (x+3) 2x-5) 12. —\/g , \/g ,2,—1

2
13. k=—1,§ 14. m=-3 15. k=-9; -3,-2,3.



CHAPTER -3

PAIR OF LINEAR EQUATIONS IN TWO VARIABLES

Key points and formulae

Y

1)

I1I)

Two linear equations in the same two variables are said to form a pair of linear equations
in two variables.

The most general form of a pair of linear equation is,

ax+by+c=0

ax+by+c,=0
Where, a,, a,, b,, b,, c,, ¢, are real numbers, such that a’ +b #0, a; +b; =0
A pair of linear equation is consistent if it has a solution-either a unique or infinitely
many. In case of infinitely many solutions, the pair of linear equations is also said to be
dependent.Thus, in this case, the pair of linear equations is dependent and inconsistent.

A pair of linear equations is inconsistent, if it has no solution.
Let a pair of linear equations in two variablesbe a x + by + ¢, =0 and ax + b,y +¢,=0

a b
If a_l * b_l then, (i) the pair of linear equaions is consistent (ii) the graph will be a pair
2 2

of lines intersecting at a unique point; Which is the solution of the pair of equations.

a c
If a—l = b_] # C_l then (i) the pair of linear equaions is inconsistent (ii) the graph will be
2 2 2

a pair of parallal lines and so the pair of equations will have no solution.

a b ¢
if —~=7-=""then, (i) the pair of linear equations is dependent and consistent. (i) the
2 2 2

graph will be a pair of coincident lines, Each point on the lines will be a solution and so
the pair of equations will have infinitely many solutions.



e A Pair of linear equations can be solved algebraically by any of the following methods:-
1)  Substitution Method.
1) Elimination Method.
ii1) Cross multiplication Method.

® A pair of linear equation can also be solved geometrically/graphically.

IN BRIEF
Pair of lines
ax+by+ec =0 a, ﬁ < Compare the | Graphical . Algebralc.
! ! ! a b c ratios representation | interpretation
ax+by+c,=0 2 2 2
2x+3y+4=0 ) 3 4 a, 2 b, Intersecting | Exactly one
S5x+6y+9=0 5 6 9 a, b, lines solution
(unique)

X+20+5=0 1| 2 5 4 _b_ 6 coincident | Infinitely
3x+6y+15=0 3 6 15 a, b, ¢, |lines many solutions
2x -3y +4=0 % —_3 i a, b £ C, | Parallel lines | No solution

_ 10 o N
4x—6y+10=0 4 -6 a, b, ¢

Exercise-3

Group-A (1 mark each)

Very Short Answer type questions :
I. Fill in the Blanks :

1. The pair of equations 5x — 15y = 8 and 3x — 9y = % has number of solution(s).
2. The pair of equations x +y =7,2x -3y =9 has number of solution (s).

3. The pair of eqiations 3x — 5y +4=0and 9x = 15y — 12 has number of solutions (s).
4. The pair of eqiations x + 4y =7 and 2x —y = 5 has solutions.

5. The pair of eqiations 3x —2y =7 and 2x + y = 7 has solutions.



10.

11.

12.

13.

14.

I1.

solutions.

The pair of eqiations —x + 2y + 2=0 and %x—% y—1=0 has

Without drawing the graph, identify the lines representing the pair of linear equations 5x
-4y +8=0,7x + 6y —9 =0 are

The lines representing the pair of linear equations 9x + 3y + 12=0, 18x + 6y +24 =0
are

The lines representing the pair of linear equations 6x—3y+10 = 0 and 2x—y+9 = 0 are

The lines representing the pair of linear equations @ x+b y+c,=0 and a,x+b,y+c, =0 are

intersecting lines if

The lines representing the pair of linear equations a x+b y+c =0 and ax+b,y+c,=0

are parallel if

The linear pair of equations (k—1) x+3y =7 and (k+1) x+6y = (5k—1) has infinitely many
solutions, then the value of Ak = ——

The linear pair of equations 8x+5y =9 and kx+10y = 8 have no solutions. Find the value
ofk= ——

The eqiations 2x+3y =7 and 2ox+(a + B) y = 28 have infinitely many solutions. The
value of a & Bare , respectively.

MCQ Type

The pair of equations 5x—15y = 8 and 3x— 9y = % has

(a) one solution (b) two solutions (c) infinitely many solutions (d) no solution

For what value of &, do the equation 2x+ ky = 1 and 3x+5y = 7 have a unique solution.

@ k25 0) k2 © K5 (@ ke

For what value of k, do the equations 3x—+ 8=0 and 6x—ky = —16 represent coincident
lines ?

@ 5 0 -5 ©2 @ 2



10.

11.

12.

13.

If the lines given by 3x+2yx=2 and 2x+5y+ 1 =0 are parallel, then the value of
y 1s

@2 ®: © 2 @3

If the given equations kx+2y—1=0 and 5x— 3y +2 =0 have no solution then, the value
of kis—

(a) k=—2 (b) k=—2 (o) k=% (&) k=—3

2x+ 3x—5 =0 and kx—6y — 8 = 0 have unique solution then the value of k is —
(@) k=—1 (b) k=2 (c) k=3 (d) k=4
The pair of equations 4x—6 =2y and 2x =y + 3 have —
(a) aunique solution (b) exactly two solutions (c) infinitely many solutions
(d) no solution
The pair of equations x— 2y =2 and 4x —2y =35 have —
(a) one solution (b) two solutions (c) infinitely many solutions (d) no solution
The pair of equations x=a and y = b graphically represents lines which are—
(a) Parallel  (b) intersecting at (b,a)  (c) Coincident (d) intersecting at (a,b)
If a pair of linear equations is consistent, then the lines will be
(a) Parallel (b) always coincident (c) intersecting or coincident
(d) always intersecting
A pair of linear equations which has a unique solution x=2, y = -3 is—
(@) xty ==1 (b) 2x+5y =-11 (¢) 2xpy =-1 (d) x4y-14 =0
2x-3y =-5  4x+10y =-22 3x+2y =0 S5x—y+13 =0
If the lines given by 3x+2ky =2 and 2x+5y +1=0 are parallel, then the value of & is—

2 15 3
@-Y% O3 ©, @3

The value of k for which the pair of equations kx—y = 2 and 6x—2y =4 will have infinitely
many solutions is—

(@3 (b) 3 (c) -12 (d) no value.



14.

15.

16.

17.

18.

19.

20.

21.

22.

(2)

I11.

If x = a, y = b is the solution of the equations x—y = 2 and x+y = 4, then the values of a
and b , respectively.

(@) 3and5 (b) 5and3 (¢) 3and1 (d) -1 and-3

For what value of £, the given linear pair of equations 2x+ky = 11 and 5x—7y = 5 has no
solution.

-13 —14 1 19
@ k== () k= (0 k=—% (@) k-

The given equation 3x + 4y =12 and (m+n) x +2 (m—n) y = Sm —1 have infinetely many
solutions. Then m and n will be—

(@ m=4,n=1 Ob)ym=5n=1 (c)m=1,n=5 (d m=1,n=4

The given equations (a—1) x +3y =2 and 6x + (1-2b) y = 6, find a and b, when they have
infinetely many solutions—

(@ a=3,b=—4 (b)a=-4,b=3 (c)a=4,b=-3 (d)a=-4b=-+4
The graphs of the equations 2x+3y =2 and x—2y = 8 are two lines which are—
(a) coincident (b) parallel (c) intersecting exactly at one point (d) none of these

For what value of %, do the equations kx—2y = 3 and 3x+y = 5 represent two lines
intersecting at a unique point?

(@) k=3 (b) k=-3 (c) k=6 (d) all real values except —6.

2 3 1 1
If —+—=6 and —+--=2 then—

Xy x 2y

2 2 3 3
(a) x=1,y=§ (b) x=§,y=1 (¢) x:I,y:E (d) x:E,y:I
In a AABC, ZC=3 /B=2 (£A+4B), then Z/B=?
(a) 20°  (b)40° (c) 60° (d) 80°
24

The graphs of the equations 5x — 15y =8 and 3x - 9y = 5

concident (b) parallel (c) intersecting exactly in one point (d) none of these

Answer the following questions :

What is the graphical representation of the equations x+2y=3 and 2x+4y+7=07?
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10.

How many solutions are there for the pair of equations 2x+5y=5, 3x+2y+8 ?

For what value of £ does the pair of linear equations 10x+5y — (k—5) = 0 and

20x+10y —k=0 have infinitely many solutions?

Write the number of solutions of the pair of linear equations x+3y—4=0 and
2x+6y—7=0 ?

Write the number of solutions of the equations x+2y—8=0 and 2x+4y=16 ?

For what value of £, the linear equations 3x+ky =0 and 2x—y =0 has a unique solution?
Find the value of k for which the system 3x+5y=0, kx+10y =0 has a non zero solution?
Find & for which the system x+2y =3 and 5x+ky +7=0 1is inconsistent?

Find £, for which kx —y =2 and 6x — 2y = 3 has a unique solution?.

. For what value of £, the equations kx+3y = &2 and 12x+ky =k is inconsistent?

Group-B (2/3 marks each)

Short Answer type questions :

1 1
Show that the system of equations —x+2y+2=0 and S*¥ 5T 1=0has a unique solution.

3x Sy _17

Show that the equations 9x—10y =21 and; 375 has infinitely many solutions?

Show that the paths represented by the equations x—3y =2 and —2x + 6y =5 are parallal.
Show that the system 2x+ 3y =1 and 4x + 6y = 4 has no solution?

Find the condition that the system of equations ax+by+c=0, Ix+my-+n=0 has no solution?
Show that, 4x + y =15, 12x +3y = 10 equation are in consistent?

Find the value of k& for which the system of equations 4x+5y=0, kx+10y =0 has infinitely
many solutions?

For what value of £, the equations x +2y = 3; (kK —1) x + (k+1)y = k +2 has an infinite
number of solutions?

Show that, 2x + 4y = 10, 3x +6y = 12 has no solution.

35
Show that the system of equations 2x+7y = 11 and 5x+ 57" 25 is inconsistent.



11.
12.

13.

14.

15.

16.

Two numbers differs by 3 and their product is 54. Find the numbers.
For what value of £ will the following systems of equations have a unique solution—
1) x2y=3and3x+ky=1 1ii) 2x+5y=Tand3x—ky=>5
For what value of £ will the following systems of equations have infinitely many solution—
1) 3x+2y=1 and 2k+1)x + (k+2) y=Fk-1
i)x+(k+1)y=5 and (k+1)x + 9y = 8k1
Find the conditions so that the following systems of equations have infinitely many solution:
1) 2x+3y=7and (p+tq)x+(2p—q)y=3(p+tqg+1)findpandgq.
1) 3x+4y=12 and (m+n)x +2 (m-n) y=5m—1 find m and n .
i) 2x—(2a+5)y =5 and 2b+1)x—-9y =15,findaand b .
For what value of & the following systems of equations have no solution.
1) x—4y=6 and 3x +tky =5
1) 2x+ky=1 and 3x—-5y =7
i) 4x+6y=11 and 2x + ky =7
Show that the following systems of equations are inconsistent.
1) 3x-5y = 20 (1) 2y—x =9 (i) 4xt+y =5
6x—10y =—-40 6y —3x =21 12x+3y =10

Group-C (3/4 marks each)

Long Answer type questions :

Verify whether x=2, y=1 and x=1, y=2 are the solutions of the linear equation 2x+y=5
Find two more solutions.

Draw the graph of the equation 3x+7y=10. Find whether x=1, y=1 is the solution of this
equation .

Solve : 6x + 3y = 6xy, 2x + 4y = 5xy.

Draw the graph of the equation 3x—2y+6=0 . Find, whether the points (2,6) and (1,2) lie
on this graph or not.



10.

11.

12.

Show that x=3,y=2 isnot asolution of the system of linear equations 3x—2y =35,
2x+y =7.

Solve the system of equations graphically : 4x —5y=20and 3x+5y—15=0

Determine the vertices of the triangles formed by the lines representing the above equations
and the y-axis.

Show graphically that the system of linear equations x—y =8, 3x — 3y = 16 are inconsistent,
ie it has no solution.

2x+3y=8
Solve graphically : x=2y+3=0

Solve each of the following system of equations graphically and find the vertices and
area of the triangle formed by these lines and x-axis—

1) 2x-3y+4=0 and x +2y-5=0
i) x—y+1 =0, 3x+2y—12=0
1) 4x—3y +4 =0, 4x +3y—-20=0

Show graphically that each of the following system of equations is inconsistent or has no
solution.

1) x=2y=6; 3x—6y=0
1) 2x+y=6; 6x+3y=20
Solve for x and y; using substitution method

3x Sy x y_ 13

2 3 32 6

Solve for x and y of the following set of equations—

i) x+y=3 ii) f%:u i) X_Y_¢
4x—3y=26 g 2 9
X Y_ 4 * Y 5
6 3 7 3
iv) 5 2 _q V) x+y=a+b Vi) b_x+a_y: 2
Xty x-y ax—by=a’-b a
x+y=2ab
15 7 ~10
x+y x—y



13.

14.

15.

16.

17.

18.
19.

20.

21.

vil) 0-4x+0-3y=1-7 Viil) 5 1 ) iX) px+qy=p—q
0-7x—0-2y=0-8 x=1 y-2 gx—py=p+q

Solve each of the following system of equation by using cross multiplication Method :

i) x+2y+1=0 ii) 3x+2y+25=0 iii) 7x—2y=3
2x-3y-12=0 2x+y+10=0 22x-3y=16

iv) 2424 vy L. 1_, vi) 4x—Tx+28=0
6 15 Xy 5y—7x+9=0
x y 19

2+§=17 (x#0,y#0)

3 12 4 25

Find the value of k£ for which the system of equations 5x—3y =0, 2x+ky = 0 has a non zero
solution.

For what value of k does the system of equations x+2y = 3, Sx+ky+7 = 0 have
1) aunique solution ii) no solution

The monthly income of A and B are in the ratio 8:7 and their expenditure are in the ratio
19:16. If each saves R5000/- per months. Find the monthly income of each.

On selling a TV at 5% gain and a fridge at 10% gain, a shopkeper gains Rs. 3250/-. But

if the sells the TV at 10% gain and the fridge of 5% loss, he gains Rs, 1500/-. Find the
actual cost of TV and that of the fridge.

The sum of two numbers is 8 and the sum of their reciprocals is % 5 - Find the numbers.

A two digit number is such that the product of its digits is 14. If 45 is added to the
number, the digits interchange their places. Find the number?

A fraction becomes gif 2 is added to both of its numerator and denominetor. If 3 is

added to both of its numerater and denominator then it becomes % . Find the fraction.

Places A and B are 100 km a part on a highway. One Car starts from A and another from
B at the same time. If the Cars travel in the same direction at different speeds they meet
in 5 hours. If they travels towards each other, they meet in 1 hour. What are the speeds of
the two cars?



22. Solve the following equations by the method of elimination by equating the Co-efficients—
1) 12x+5y=17,7x —y =6.

.. y X

ii) 5 3 Y

2+1_2 2 Y4 a0, b£0)
111) T b a6 ’

v) 2'43"=17, 223" =5
v) 6x+3y=8x+9y-5=10x+12y—8

Answer

Group-A
[. 1) Infinitely many 2) Unique 3) Infinitely many 4) Unique 5) Unique

a b
6) Unique 7) Intersecting 8) Coincide. 9) Parallel 10) a_lib—l
2 2

a b ¢
1) —=7#*=" 12) 3 13) 16 14) a=3,b=4
a2 b2 CZ

II. 1) ¢ 2)a 3)c 4)c 5d 6)d 7)c8 a 9)d 10)0d 11)b 12) ¢
13) a14)c 15 b 16) b 17) a 18) c 19)d 200 b 21) b 22) a

III. 1) Parallel lines 2) auniue solution 3) k=10 4) 0 5) infinitely many
-3 2
0) k?ﬁ? 7) k=6 8) k=§ 9) k=3 10) k=+6
Group-B

b
%:—;tﬁ 7. k=8 8. k=3 11. (9,6)0r (-9, -6) 12. (i) k=6

m n

5.



15
(i) k=== 13. () k=4 (i)) k=2 14 ()p=5¢=1G)m=5n=1

(i) a=-1 b= 15. (i) k= 12 (ii)k=_770 (iii) k=3

Group-C

1. x=2,y=11is the solution, but x=1, y =2 is not the solution. Other solutions are x=3,
y=—l,andx=1,y=3 2. Yes. 3.x=1,y=2 4. Point (1,2) does not lie on the line,
while (2,6) lieonit. 6. x=5,y=0 & the vertices are (0, —4), (0,3) & (5,0) 8. x=1,y
=2 9.(1)x=1,y=2; A(1,2), B(-2,0), C(5,0) Ar (AABC) =7sq. units. (ii) x=2,y=3;
A (2,3), B(-1,0), C (4,0), Ar (AABC) = 7.5 sq. unit.
(i) x=2,y=4; A (2,4), B(-1,0) & C (5,0), Ar (AABC) = 12 sq. unit.
11. x=2,y=3 12. (1)) x=5,y=-2 (ii) x=6,y =36 (iii)) x=14,y =9
(iv) x=3,y=2 (v) x=a,y=b (vi) x=ab,y=ab (vil) x=2,y =3
(viii)) x=4,y=5 (ix)x=1,y=-1
13.(1)x=3,y=-2 (i1) x=5,y=-20 (i) x=1,y=2 (iv) x=18,y =15
1 1 6
(V) X= V=3 (vi) x=7,y=8. 14. kz—g 15. (i) k=10 (ii) £=10
16. A’s income = Rs. 24,000; B’s income = Rs. 21,000
17. The CP ofa TV =Rs. 25,000 & the CP of a fridge = Rs. 20,000
18. 5and 3. 19. 27 20. % 21. Speed of the Car from A= 60km/hr.
Speed of the Car from B=40km /hr. 22. (1) x=1,y=1 (i1)) x=3,y =2
2

1
() x=2a,y=-2b (v) x=3,y=2 (v) x= 5 y= 3



CHAPTER-4

QUADRATIC EQUATIONS

Key points and formulae

Quadratic equation : An equation of the form ax? + bx + ¢ = 0, Where a, b, c are real
numbers and, a=0, is called a quadratic equation in x.

Roots of a quadratic equation : A real number « is said to be a root of the quadratic
equation ax’+bx + ¢ =0ifao’*+ ba+c=0

The roots of a quadratic equation ax? + bx + ¢ = 0 are called the zeros of the polynomial
ax* + bx + c.

Methods of solving quadratic equations :

1)  Factorisaion Method (splitting the middle term)

i1) Completing the square Method.

1i1) Quadratic Formula Method (Sridharacharya formula)

Finding the roots of a quadratic equation by the method of factorisation :

If we can factorise the quadratic polynomial ax? + bx + ¢, then the roots of the quadratic
equation ax? + bx + ¢ = 0 can be found by equating to zero the linear factors of ax* + bx
tec.

Finding the roots of a quadratic equation by the method of completing the square :
By adding and subtracting a suitable constant, we club the x> and x terms in the quadratic
equation so that they become a complete square, and solve for x.

Finding the roots of a quadratic equation by Quadratic Formula :

If the Discriminant D = b>-4ac > 0, then the real roots of the quadratic equation

—b b’ —4ac

2a

ax*tbx+c = 0 are given by
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I11.

Nature of Roots of Quadratic Equation : A quadratic equation ax*+bx+c = 0 has
real and unequal roots if D > 0 ie, b*~4ac >0

real and equal roots if D =0 ie, b*~4ac =0

imaginary roots if D <0 ie, b*4ac <0.

Exercise 4
Group-A (1 mark each)

Very Short Answer questions :

Fill in the blanks :
For the equation x* +10x + 24 = 0, one rote is — 4. The other root is .

The quadratic equation 2x2 —\/5x+1=0 has real roots.

If the discriminant of a quadratic equation is zero, then the roots are and

If the quadratic equation x* —2x + k = 0 has equal roots, then the value of & is
If the roots of px* +gx + 2 = 0 are reciprocal to each other, then the value of p is .

The value of p, for which one root of the quadratic equation px* — 14x + 8 = 0 is 6 times
the other is .

. Write True / False of the following statements :

x* —x?=(x—1)* is a quadratic equation.
A quadratic equation has always real roots.

The sum of two roots of the quadratic equation 4x* — 12x + 9 =0 is —3.
The discriminant of the quadratic equation /3% +2/2x—2+/3 =0 is 32.

If the quadratic equation 3x? + 2x + k= 0 has real roots, then the value of k is greater than

1
equal to 3

Choose the correct answer from the given four options in the following questions:

Which of the following is a quadratic equation?

a) 2x2:(5+x)(2x—§j b) x3—x2:(x—2)3



3
©) F+2x=(4-x)+3 d) (k+1)x"+7x=8, where k-1
Which of the following is not a quadratic equation?

a) 3(x—1)2:4x2—2x+1 b) 2x—x*=x*+5
c) (\/§x+\/§)2+x2=3x2—5x d) ()c2+2)c)2=x4+3+4x3

Which of the following equation has no real roots?
a) 3x*+4B3x+4=0 b) ¥ —4x-3J2=0

C) x+4x=3J2 d)  ¥-4x+3/2=0

(x*+1)> —x>=0 has
a) two real roots b) no real roots

c) four real roots d) one real roots

If the sum of the roots of the equaion kx? + 2x + 3k = 0 is equal to their product then the
value of k is.

2
d —

1 -1 2
a) gb) ?C) 3

3
The roots of quadratic equation 5x*> —4x + 5 =0 are

a) Real and equal b) Real and unequal
c) Notreal d) Non-real and equal.

Which constant should be added and subtracted to solve the quadratic equation
4x* —[3x+5=0 by the method of completing the square?

1. . 5 .
If ~ isaroot of the equation * +kx— i O then the value of k is

)2 b2 ¢)3 d)-3



9. A natural number, when increased by 12, equals 160 times its reciprocal. Find the number.

)3 b8 o4 d7

10. The value of /g4 6+ /64 - 1s

a)3.5 b)4 ¢)3 d)-3
11. If x* (a*+b*) + 2x (ac + bd) + c*+d?=0 has no real roots, then
a) ad =bc b) ad <bc c)ad> bc d) all of these

12. If the one root of the equation 4x? — 2x + p — 4 = 0 be the reciprocal of other, then value of
pis
a) 8 b) -8 c)4 d4

IV. Answer the following questions :

1. Find the number of real roots of the equation (x + 2)*>—x*=0

2. Find the value of & for which x=1 is a root of the equation x* + kx + 3 = 0.
3. Find the nature of the roots of the quadratic equation 4x*> — 5x + 3 =0.
4. 1Is 0.1 aroot of the equation x* — 0.1= 0? Justify.
5. State whether the following quadratic equations have two distinct real roots. Justify
your answetr.
a) ¥ —6x+6=0 b)  3x*—2J6x+2=0
\/_ 2 3 1
c) x(1x)—2=0 dy v2x —EX+$=0

Group-B (2 marks each)

Short Answer type questions :

1. Solve the following quadratic equations by using factorisation method.

2
a) 3x2-243=0 b) =¥ -x-2=0



10.

11.

©) 3 +5/5x-10=0 d)  V7x-6x-137=0
Solve the following quadratic equations by using the quadratic formula :
a) 3x* —-2x=21 b) —-x*+7x-10=0

) L Jlx+1=0 d) 10x—+=3
2 X

Group-C (3/4 marks each)
Long Answer type questions :

Solve for x : — ==, x#3, =5

2x 1 3x+9

. + + =0, x#3, =
Solve forx: 3 3 o axt3) %

x+1+x—2:4_2x+3; x£L 2, -2
x—=1 x+2 x=2

Solve for x :

a a+b
Solve for x : x2+( + jx+l=0
a+b a

! + ! :g, x# 1,2,3
x-Dx-2) (x-2)(x-3) 3

Solve for x :

Solve for x : 4x? —4a*x+a*-b*=0

If the roots of the quadratic equation x* + 2px + mn =0 are real and equal, show that the
roots of the quadratic equation x* — 2 (m+n) x + (m?* +n* +2p?) = 0 are also equal.

Find a natural number whose square diminished by 84 is equal to thrice of 8 more than
the given number.

If a natural number is increased twice of it then it becomes 12 times of its reciprocal.
Find the number.

A train, travelling of a uniform speed for 360 km, would have taken 48 minutes less to
travel the same distance if its speed were 5 km/h more. Find the original speed for the
train.

If Shely were younger by 5 years than what she really is, then the square of her age (in
years) would have been 11 more than five times her actual age. What is her age now?



12.

13.

14.

15.

16.

17.

18.

19.

20.

At ¢ minutes past 2 pm, the time needed by the minutes hand of a clock to show 3 pm was

) . )
found to be 3 minutes less than Zmlnutes. Find z.

The sum of the squares of two consecutive odd numbers is 394. Find the numbers.

7
Two water taps together can fill a tank in 1§ hours. The tap with larger diameter takes 2

hours less than the tap with smaller one to fill the tank separately. Find the time in which
tap can fill the tank separately.

A two digit number is such that the product of the digits is 14. When 45 is added to the
number, then the digits are reversed. Find the number.

In a class test, the sum of the marks obtained by X in Mathematics and Science is 28.
Had he got 3 marks more in mathemtics and 4 marks less in science, the product of their
marks would have been 180. Find his marks in the two subjects.

A shopkeeper buys a number of pens for Rs. 480. If he had bought 4 more pens for the
same amount, each pen would have cost Rs. 4 less. How many pens did he buy.

The speed of a boat in still water 1s 8km/hr. It can go 15 km upstream and 22 km down
stream in 5 hours. Find the speed of the stream.

The area and perimetes of a rectangular land are 2000 sq.m. and 180 m respectively. Find
the length and breadth of the rectangular land.

Determine two consecutive multiples of 3 where product is 270.



L.
II.

I1I.

IV.

Answer

Group-A

(1) -6 (2) 0 (3) real,equal 4) 1 (5) 2 (6)3

(IHOT @F B F T (5 F

(Hb 2c B)b@DDb (5)d 6)c (7)b (8a @ b (10) ¢ (11) d
(12) a

(1) 1 (2) k=—4 (3) Norealroots. (4) No (5)a.No b. Yes c. No

d. No.

Group-B
1 13
a) £9 b) X 3 ¢) 2.5, ? d) 7, Nz

7 11
a) 303 1)5,2 ¢ Ji1-3 V1143 d) 5%

Group-C
B § —a —(a+b)
=97 @ -1 G 53 @ (5) 0,4
© X g1 (9) 2 (10)45km/h (1) 14 years

2 2

(12) t = 14 minutes (13) 13 and 15 (14) Smaller tap 5 hours and larger tap 3 hours.
(15)27 (16) Mathematics 9 marks, Science 19 marks or Mathematics 12 marks, Science
16 marks (17) 20 nos. (18) 3km/hr (19) 50 metre and 40 metre

(20) 15, 18



CHAPTER -5

ARITHMETIC PROGRESSIONS

Key points and formula

Arithmetic Progression (AP) : It is a list of numbers in which each term is obtained by
adding a fixed number to the preceding term except the first term. This fixed number is
called common difference, denoted by ‘d’. It can be positive or negative.

The general form of an AP is given by
a, atd, a+2d, a+3d,......

The n" term or general term of an AP is a = a + (n-1) d, where a is the first term and d
is the common difference.

The n® term from the end of an AP is a_= /- (n—1) d , where [ is the last term of this AP.

To an AP if we add, subtract, multiply or divide each term by the same number, then the
resulting sequence would always be an AP.

It is always convenient to make a choice of

1) 3 numbers in AP as (a—d), a, (a+d)

1) 4 numbers in AP as (a—3d), (a—d), (a+d), (a + 3d)

1ii) 5 numbers in AP as (a—2d), (a—d), a, (a+d), (a+2d)

The sun S of the first # terms of an AP is given by
S, :g[2a+(n—l)d]

If / is the last term of an AP of n terms, then sum of all the terms can also be given by
S, = %(a +1)

If s is the sum of the first n terms of an AP, then its n" term, a=s —s_ .



Exercise 5

Group-A (1 mark each)

Very Short Answer type questions :

Fill in the blanks :

The 6™ term from the end of the AP 17, 14, 11, ..... (-40).is .

The n™ term of two A.Ps 63, 65, 67, ..... and 3, 10, 17..... are equal, then value of n is

. 1 3-a 3-2a
The common difference of A.P —, ; yererr (@20) equals to
a 3a 3a

If's_, the sum of first n terms of an AP is given by s_= 3n*> — 4n, The common difference
is

Sum of first # natural number is

The sun of first five multiple of 3 is

The famous mathematician associated in with finding the sum of the first 100 natural
numbers is .

. Choose the correct answer from the given four options :

The 4th term from the end of the AP —11, -8, -5, ....., 49 is.

1) 37 ii) 40 iii) 43 1iv) 58

The first, second and last terms of an AP are respectively 4, 7 and 31. How many terms
are there in the given AP?

1) 10 1) 12 iii) 8 iv) 13

The 4" and 12" term of an AP are 14 and 70. What is the first term?
1) =10 1) =7 iii) 7 iv) 10

Inan AP, if d=-4, n=7, a =4,then ais

i) 6 i) 7 1iii) 20 iv) 28

The 21st term of the AP whose first two terms are —3 and 4 is

1) 17 i) 137 i) 143  iv) —143

If the common difference of an AP is 5, then whatisa ,—a ,?

)5 i) 20 iii) 25 iv) 30



10.

I11.

If the numbers n—2, 4n—1 and 5n + 2 are in AP, then the value of n is
1) 1 i)2 iii) -1 iv)-2

If the n™ term of an A.P -1, 4,9, 14, ..... is 129. Find the value of n.
1) 25 i) 24 iii)22 iv) 27

1 1 3
Which term of the A.P 20, 191, 185, 17Z .... 18 the first negative term :

1) 27" term ii) 28" term iii) 26" term  iv) 25" term
The list of numbers —10, -6, -2, 2 ..... 1S

1) anAPwithd=-16 i1) an AP withd =4

iii) an AP withd=-4 iv) notan A.P

Write True / False of the following statements :

The common differrence of an AP is always positive.

) 1 1-3b 1-6b .
The common difference of the AP 3073 03 o is —b.
If4, x,x, x,, 28 are in AP then x, = 22
The sum of first # terms of an AP is 3#? + 6n. Then the common difference of this AP is
9.

The number of two digit numbers divisible by 3 is 25.

Answer the following questions :

Write the sequence with ™ term is 9—5n.

Which term of the AP 21, 42, 63, 84, ..... is 420 ?

Is 0 a term of the AP 31, 28, 25, .....7

Find the sum of first 16 terms of the AP 10, 6, 2, ......

Find the 12" term from the end of the AP, -2, 4, -6, ..... —100.

. ag 5 a,
a.,d.,d,....... a are in APand — =7 then find —.
n a, 4 a,



10.

11.
12.

Group-B (2 marks each)

Short Answer type Questions :
Find a, b and ¢ such that the following numbers are in AP : a, 7, b, 23, c.

Determine the AP whose fifth term is 19 and the difference of the eighth term from the
thirteenth term is 20.

If the 9th term of an AP is zero, prove that its 29th term is twice its 19th term.
Find whether 55 is a term of the AP : 7, 10, 13, ..... or not. If yes, find which term it is.

The sum of the 5th and the 7th terms of an AP 1s 52 and the 10th term is 46. Find the
AP.

Find the 20th term of the AP whose 7th term is 24 less than the 11th term, first term
being 12.

Determine & so that k> + 4k + 8, 2k* + 3k + 6, 3k* + 4k + 4, are there consecutive term
of an AP.

The angles of triangle are in AP. The greatest angle is twice the least. Find all the angles
of the triangle.

Which term of the AP : 53, 48, 43, ..... is the first negative term?

How many numbers lie betwen 10 and 300, which when divided by 4 leave a remainder
3?

In an AP, if s =4 (4n+1), find the AP.
Find the sum of last ten terms of the AP : &, 10, 12, ..... 126.

Group-C (3/4 marks each)

Long Answer Type Questions :

How many terms of the AP : —15,-13,—11, ..... are needed to make the sum —55? Explain
the reason for double answer.

The sum of the first n terms of an AP whose first term is & and the common difference 1s
20 is equal to the sum of first 2n terms of another AP whose first term is —30 and the
common difference is 8. Find n.

Rehana was given her pocket money on March 1st, 2019. She puts Re 1 on Day 1, Rs. 2
on Day 2, Rs 3 on Day 3 and continued doing so fill the end of the month, from this



10.

11.

12.

13.

14.

money into her piggy bank. She also spent Rs. 204 of her pocket money, and found that
at the end of the month she still had Rs. 100 with her. How much was her pocket money
for the month?

Suniti saves Rs. 32 during the first month, Rs. 36 in the second month and Rs. 40 in the
third month. If she continues to save in this manner, in how many months will she save
Rs. 2000?

The sum of four consecutive numbers in an AP is 32 and the ratio of the product of the
first and the last terms to the product of the two middle terms is 7:15. Find the numbers.

Solve the equation
1+4+7+10 + ..... + x =287

The sum of the first five terms of an AP and the sum of the first seven terms of the same
AP 1s 167. If the sum of the first ten terms of this AP in 235, find the sum of its first
twenty terms.

Find the sum of those integers from 1 to 500 which are multiples of 2 or 5.

The ratio of the sums of first m and first n terms of an AP is m? : n*>. Show that the ratio of
its m™ and n™ term is 2m—1) : 2n—1)

1 1
If the p™ term of an AP is E and g™ term is ; . Prove that the sum of first pq terms of the
AP is

5
2
If the ratio of the sums of first n terms of two AP’s is (7n+1) : (4n+27), find the ratio of

their 9th terms.

In an AP, prove that the sum of the terms equidistant from the beginning and the end is
always the same and equal to the sum of the first term and last term.

If the sum of first n, 2n and 3n terms of an AP be s, 5, and s, and respectively, then prove
that

;=3 (s,~s)

The ratio of the 11" term to the 18" term of an AP is 2:3. Find the ratio of the 5" term to
the 21 term, and also the ratio of the sum of the first five terms to the sum of the first 21
terms.



15. Show that the sum of an AP whose first term is a, the second term b and the last term c,
is equal to

(a+c)(b+c—2a)
2(b-a)

Answer
Group-A

n(n+1)
2

IL 1. Gi) 2. () 3. (i) 4. Gv) 5. (i) 6. (i) 7.G) 8.(Gv) 9.(i) 10. (i)
L 1.F 2T 3.T 4 F 5 F

1
L 1)-25 2)13 3) = 46 3) 6) 45 7) Gauss.

3
Iv. 1. 4,-1,-6,—11, .... 2. 20thterms 3. No 4. -320 5. -78 6. 5
Group-B
l.a=-1, b=15, ¢=31 2.3,7,11,15, ... 4. yes, 17"term  5.1,6, 11, 16,

6. 126 7. k=0 8. 400, 60°, 80° 9. 12" term 10. 73
11. 5,13,21, ... 12. 1170

Group-C
. n=5,11 2. 11 3. Rs.800 4.25month 5. 2,6,10,14 6. 40

8
7. 970 8. 75250 11. 24:19  12. 16, 3 14. 1:3; 5:49



CHAPTER-6

TRIANGLES

Key points and formulae

Criteria for Similarity of Triangles : (i) AAA or AA (i1)) SSS (iii)) SAS.
Two figures having the same shape but not necessarity the same size are called similar
figures.

All the congruent figure are similar but converse is not true.

Two polygons of the same number of slides are similar if (i) their corresponding angles are
equal and (i1) their corresponding sides are in the same ratio . (ie proportional).

If a line 1s drawn paralled to one side of a triangle to interseet the other two sides, then these
two sides are divided in the same ratio (Basic Proportionality Theorem) and its converse.

Ratio of the areas of two similar triangles is equal to the ratio of the square of their
corresponding sides.

Perpendicular drawn from the vertex of the right angle of a right triangle to its hypotenuse
divides the triangle into two triangle which are similar to the whole triangle and to each
other.

In a right triangle, the square of the hypotenues is equal to the sum of the squares on the
other two sides (Pythagoras Theorem) and its converse.

Exercise - 6
Group-A ( 1 mark each)

Vert Short Answer type questions :

I.

l.

Fill in the blanks :
A P
60°
50°
£60° 70° >0° "
B C Q R

The above figures are smilar. The similarity relation in symbolic form is



AN

~

10.

11.

12.

P
D
6
$ & c &
Y ¥
E 2cm F Q 5cm

R

If A DEF and A RQP are similar, then the similarity relation / RQP in symbolic form
is

Two Triangles are similar if their corresponding angles are

All circles of same radii are

All circles of different radii are

The reduced or enlarged photographs of an object made from the same “negative” are—

All equilateral triangles are

If the areas of two squares are in the ratio 4:1, then their sides are in the ratio—

The ratio of corresponding sides of similar triangles is 4:9. The ratio of their areas is —

The corresponding sides of two similar triangles are in the ratio 5:6, then corresponding
altitudes of the triangles must be in the ratio .

A ABC ~ A DEF and their perimeters are 32 cm and 24 cm respectively. fFAB =10 cm,
then DE =—cm.

In a given figure, DEJ||QR. P
If DE =5 cm, QR=8cm and
PD = 3.5¢cm then PQ=—cm.




11

Choose the correct answer in each of the following questons :

A man goes 24m west and then 10m due north, How far is he from the starting point?
(@) 3dm (b)17m  (¢) 26m  (d) 28m.

Two poles of height 13m and 7m respectively stand vertically on a plane ground at a
distance of 8m from each other. The distance between their top is

@ 9m (b)10m  (¢c)1lm  (d) I2m

A verticle pole 6m long casts a shadow of length 3.6m on the ground. What is the height
of a tower which casts a shadow of length 18m at the same time?

(a) 10.8m (b) 28.8m (c) 324m  (d) 30m.

A ladder 25m long just reaches the top of a building 24m high from the ground. What is
the distance of the foot of the ladder from the building?

(@ 7m (b) 14m (¢) 2Im (d) 24.5m

The hypotenuse of a right triangle is 25 cm. The other two sides are such that one is Scm
longer than the other. The length of these sides are

(@) 10cm, 15cm  (b) 15cm, 20cm  (¢) 12cm, 7ecm (d) 13cm, 18cm.

A ABC is an isosceles triangle with AB=AC = 13cm and the length of altitude from A on
BC is Sem. Then BC=?

(@) 12cm  (b) 16cm  (c¢) 18cm  (d) 24cm.

In a triangle A ABC, it is given that AB = 6¢cm, AC=8cm
and AD is the bisector of ZA, then BD:DC=?

(a) 3:4 (b) 9:19 (c) 43 (d) V3:2

A
In a AABC, it is given that AD is the internal bisector
of ZA. If BD=4cm, DC=5cm and AB=6cm, then AC =
? & e
N 2
(a) 4.5cm  (b) 8c¢m  (¢) 9em  (d) 7.5 cm.

In an equilateteral triangle ABC, if AD_LBC then which B 4cm D S5em  C



10.

11.

12.

13.

14.

15.

of the following is true? A
(a) 2AB*=3AD? (b) 4AB?=3AD?
(c) 3AB*=4AD?* (d) 3AB*=2AD?

B D C

In a rhombus of side 10cm, one of the diagonals is 12cm long. The length of the

second diagonal is—
(@) 20cm  (b) 18cm  (c¢) 16cm  (d) 22cm

o AB _ BD —70)°
In AABC it is given that AC_DC - If Z/B=70 R
and Z£C=50°, then ZBAD =?

(a) 30° (b) 40° (c) 45° (d) 50°

B D C
In AABC, DE||BC so that AD=2.4cm, AE=3.2cm A
and EC=4.8cm, Then AB=?
(@) 3.6cm (b) 6cm (c) 6.4cm (d) 7.2cm b .

B C

If the diagonals of a quadrilateral divide each other proportionally then it is a

(a) parallelogram  (b) trapezium (c) rectangle (d) square

ABC and BDE are two equilateral triangles such that D is the mid point of BC. Ratio

of the areas of triangle ABC and BDE is—

(@1:2 (b)2:1 (c) 1:4 (d) 4:1

In AABC, AB = 6V3cm, AC=12cm and BC=6cm. Then /B is—
(a) 45° (b) 60° (c) 90° (d) 120°



16.

17.

18.

19.

20.

ABC and DEF are two similar triangles D

such that BC =4 cm, EF = 5cm A

and the area of AABC=64cm?.

Find the area of ADEF. 64cm ?

(a) 50cm? (b) 100cm?

(c) 150cm? (d) 200cm? B 4ecm C E Scm F

The areas of two similar triangle are 100cm? and 49cm? respectively. If the altitude of

the bigger triangle is Scm. Find the corresponding altitude of the other triangle is
(a) 3.5cm  (b) 3cm (c¢) 2.5cm (d) 4.5cm

In the given figure PB and QA

are perpendicular to segment

AB. If PO=5cm QO=7cm

and the area of APOB =

150cm?. The area of AQOA is P
(a) 299 sq.cm o

(b) 394 sq.cm A B
(c) 289 sq.cm

(d) 294 sq.cm A

In the given figure, ZABC = 90° A
and BDLAC. If BD=8cm and e,

AD =4 cm then CD =? D
(a) l4cm (b) 15cm
(¢) 16cm (d) 17cm Rem

The areas of two similar triangles ABC and DEF are 64cm? and 121cm? respectively. If
EF=13.2cm. then BC=?

(@) 9.8cm  (b) 9.Icm (c¢) 9.2cm  (d) 9.6cm



21.

22.

23.

24.

25.

In figure, the length of the altitude AD of an A
1sosceles triangle ABC of sides 2a, 2a and a is—

a\/ﬁ . 15\/;

5 unit  (b) 5

v15a
2

unit

(2)

2a 2a

(c) unit  (d) 244/15 unit

A ladder 13m long D o
D 12m

reaches a window 5 3 N
m
which is 12m above

the ground on one si
e ground on one side E - c

of a street. Keeping its

foot at the same point, the ladder is turned to other side of the street to reach a window
5m high. The widh of the stree is—

(a) 15m (b) 16m (c) 17m (d) 18m

In AABC and ADEF, it is given that /B=/E, /F=/ZC and AB = 3DE, then the two
triangles are—

(a) Congruent but not similar (b) Similar but not congruent
(c) Neither congruent nor similar  (d) similar as well as congruent
If AABC~A EDF then which of the following is not true?

(a) BC.EF=AC.FD (b) AB.EF =AC.DE

(c) BC.DE =AB.EF (d) BC.DE =AB.FD.

AB BC AC 5
In AABC and ADEF, We have = = =—, then

ar (ABC) : ar (DEF) =7?
(a)5:7 (b)25:49  (c) 49:25 (d) 125:343



III. Answer the following questions :

l.

ABC and BDE are two equilateral triangles such that D is the midpoint of BC. What is
the ratio of the areas of triangles ABC and BDE?

AABC and ADEF are similar triangles. The perimeters of AABC and ADEF are 30cm
and 18cm respectively. If BC=9cm then EF= ?

In AABC, DE||BC such that

AD 3 If AC=5.6cm then AE=? A
DE 5 =5.6cm then AE=?
D E
B C
A

In AABC, DE||BC, So that AD = (7x—4)cm
AE= (5x-2)cm, DB = (3x+4) cm and
EC = 3x cm. Find the value of x . D E

B C

In the given figure, PA=6cm, PB=3cm,
PC=2.5¢cm, PD=5cm, ZAPB = 50° and
ZCDP=30° then Z/PBA=?

E 2 ar(APQOR) B

or 3 then opey ™!

Given AABC~A PQR and

Two isosceles triangles have corresponding angles equal and their areas are in the ratio
25:36. Find the ratio of their corresponding heights?

In an isosceles AABC, if AC=BC and AB? = 2AC? then ZC=?



10.
I1.

12.
13.

14.

In the given figure, AB||CD and
OA = (2x+4)cm, OB=(9x—21)cm,
OC = (2x—1)cm and OD=3cm.
Then x =?

If AABC ~ A DEF such that 2AB = 3DF and BC = 6¢cm then EF = ?
A man goes 10m due east and then 20m due north. Find distance from the starting point

What is the length of diagonal of a rectangle having length 8m and breadth 6m?

The lengths of the diagonals of a rhombus are 24cm and 10cm. What is the length of
each side of the rhombus?

The shadow of a Sm long stick is 2m long. At the same time, what will be the length of
the shadow of a 12.5m high tree?

Group-B (2 mark each)
Short Answer type questions : D C

In a trapezium ABCD, O is the point of
intersection of AC and BD, AB||CD and AB
=2xCD. If the area of AAOB = 84cm?. Find
the area of ACOD?

A B
AABC ~ A DEF in which AX and DY are the bisectors of £ A and £ D respectively. If
AX =6.5 cm and DY= 5.2cm. Find the ratio of the areas of AABC and A DEF?
Find the length of the altitude of an equilateral triangle with side a?
In the given figure, AB|DE and
BD||EF. Pove that DC*>= CF.AC. C




10.

A ladder is placed in such a way that its foot is at a distance of Sm from a wall and its tip
reaches a window 12m above the ground. Determine the length of the ladder?

In the figure, ZA=ZCED,
AB=9cm, AD=7cm, CD=8cm
and CE = 10cm. Find DE.

In the figure, AP=3cm, AR =4.5cm, A
AQ=6cm, AB = 5cm and AC=10cm.
Find the length of AD. p = Q
B D C

The perimeters of two similar triangles are 30cm and 20cm respectively. If one side of
the first triangle is 15cm, find the length of the corresponding side of the seccond triangle.

In fig, ABC is a triangle in which AB=AC. D and

E are points on the sides AB and AC respectively, A
such that AD=AE. Show that the points B,C,E and
D are concyclic.

D E

B C
In a AABC, if ZA=90° and AD1BC. B
Prove that, AD?> = BD x DC
D
1
:
C A



11. In the given figure ZCAB=90° and C
AD1BC. If AC=75cm, AB = 1m and
BC =1.25m. Find AD. D

7.5 cm

/
2
)

90°

Group-C (3/4 mark each)

Long Answer type questions :

1. Rina of height 120cm is going away from the Lamp post at a speed of 1.5m/sec. If the
Lamp post is 3.9m above the ground find the length of her shadow after 3 seconds?

2. ABCD is a trapezium with AB||DC.
If AAED is similar to ABEC.
Prove that, AD=BC

A B

3. From the fig.
Express x in terms of @, b and ¢

4. Two isosceles triangles have equal vertical angles and their areas are in the ratio 16:25.
Find the ratio of their corresponding heights?

5. Prove that three times the sum of the squares of the sides of a triangle is equal to four
times the sum of the squares of the medians of the triangle.



10.

11.

12.

ABC is a right triangle, right angled at C. If p is the length of the perpendicular from C
1

to AB and a,b,c have the usual meaning, then show that, ? = pel + =

A point O in the interior of a rectengle ABCD is joined with each vertices A,B,C and D.
Prove that, OB? + OD? = OC? + OA?

In AABC, ZA is obtuse, PBLAC, QCLAB

p Q
prove that, /D <\
(a) AB x AQ=AC x AP A
(b) BC2=AC x CP + AB x BQ <
B C
A

D.,E,F are respectively the midpoints of
sides AB, BC and CA of AABC. Find
the ratio of the areas of ADEF and AABC.

B E C

A ABC ~ ADEF and their areas respectively 100cm? and 49cm?. If the altitude of AABC
1s Scm. Find the corresponding attitude of ADEF.

A ABC is right angled at B and D is the mid point of BC.
Prove that AC*> = (4AD* -3AB?)

In AABC, AB=AC, side BC is produced A
to D. Prove that, (AD? — AC?)= BD.CD




13.

14.

15.

16.

17.

18.

19.
20.

In the given figure, ZACB=90° and

2
CD_LAB. Prove that, B—C2 = BD
AC AD

A D B
P
In the given figure, each one of PA, QB
and RC is perpendicular to AC. If AP=x,
QB =z RC =y, AB=q and BC = b. R
X
1 1 1 Q
Show that, —+—=—
X y z Yy
z
A a B » C

Given a right angled AABC. The lengths of the sides containing the right angle are 6cm
and 8cm. A circle is inscribed in AABC. Find the radius of the circle.

Prove that the sum of the squares on the sides of a thombus is equal to the sum of the
squares on its diagonals.
In an equilateral triangle with side a, Prove that,

) ) 3 . 3
(i) altitude = - (ii) area= Taz

In AABC, D is the mid point of BC and AELBC. If AC>AB, Show that,

AB*=AD’ — BC.DE+%BC2

In AABC, AB=AC. Side BC is produced to D. Prove that, (AD*~AC?) = BD.CD.

ABC is an isosceles triangle, right angled at B. Similar triangles ACD and ABE are
constructed on sides AC and AB. Find the ratio between the areas of AABE and AACD.



21.

22.

23.

24.

25.

26.

27.
28.

29.

30.

If the lengths of the sides BC, CA and AB of a AABC are a,b and c respectively and AD
1s the bisector of ZA then find the lengths of BD and DC?

The length of the diagonals of a rhombus are 40cm and 42cm. Find the length of each
side of the rhombus.

Through the mid-point M of the side CD of a parallelogram ABCD, the line BM is
drawn intersecting AC in L and AD produced to E. Prove that EL=2BL.

In trapezium ABCD, AB||DC and DC=2AB. EF is drawn parallel to AB cuts AD in F and

BC 3
BC in E, Such that ECo 1 Diagonal DB intersects EF at G. Prove that 7FE=10AB.

In fig, DEFG is a square

and ZBAC = 90°. Prove that
(i) AAGF~ADBG (ii) AAGF ~ AEFC 90
(iii) ADBG ~ AEFC  (iv) DE?=BD x EC

A

B C
D E

In a quadrilateral ABCD, ZB=90° and AD? = AB*+ BC?+ CD"”.
Prove that, ZACD= 90°.
In a rhombus ABCD, Prove that AB>+BC*+CD*+DA? = AC? + BD.

BO and CO are respectively the bisectors of ZB and ZC of AABC. AO produced meets
BC at P. Show that

AB_AO . AC_AO .. AB_BP

BP_ OP 11) cp_or M 5T pe iv) AP is the bisector of ZBAC

In a right triangle ABC, right angled at C. P and Q are the points on the sides CA and CB
respectively, which divides these sides in the ratio 2:1. Prove that—

(i) 9AQ>=9AC>+4BC>  (ii) 9BP>=9BC> +4AC?
(ifi) 9 (AQ? + BP?) = 13AB?

In AABC, the bisector of /B intersects the side AC at D. A line parallal to side AC
intersects line segments AB, DB and CB at points, P, R and Q respectively. Prove that,

(1) ABxCQ=BC xAP ii) PR x BQ=QR x BP.



31. ABCD is a parallelogram, AB is divided at P and CD at Q, So that, AP:PB = 3:2 and

3
CQ:QD =4:1. If PQ meets AC at R, then prove that, AR = 7 AC

32. P and Q are the mid points on the sides CA and CB respectively of AABC right angled at
C. Prove that, 4 (AQ* + BP?) = 5AB?

Answer

Group-A

I. 1) AAA 2) SSS 3) equal 4) congrnent 5) Similar 6) Similar
7) Similar 8. 2:1 9. 16:81 10) 5:6 11) 7.5cm 12) 5.6 cm
I. 1) c 2) b 3) d 4) a 5) b 6) d
7) a 8) d 9) c 10) c 1) a 12) b
13) b 14) d 15) c 16) b 17) a 18) d
19) ¢ 200d  21) a 22) ¢ 23) b 24y ¢ 25) b

9
L 1) 41 2) S4em 3) 2.0em 4) x=4 5)100° 6) - 7) 56 8) 90°
9) 3em 10) 4 11)10¥5m 12)10m 13) 13cm 14) 5m
Group-B
1) 2lem? 2) 25:16 3) # unit 5) 13m  6) 6ecm 7) 7.5cm
8) 10cm 11) 80cm.
Group-C
1) 2m 3)% 4)4:5 9) 1:4 10)3.5cm 15) r=2cm 20) 12

ac ab
BD=—, DC=—
21) brc P 22) 29cm



CHAPTER-7

COORDINATE GEOMETRY

Key points and formulae

l.

2.

Distance formula

The distance between two points P (x,,y,) and Q (x,,y,) is \/ (x,—x) +(y,—y) unit.

The distance of a point p (x, y) from originis ,/x*+ y*> unit.

Section formula

The coordinates of the point P (x, ) which divides the line segment joining the points A

mx, +n,x,  nmyy, +m,y,
ml +m2 m] +m2

(x,,y,) and B (x,,y,) internally in the ratio m :m, are [

The coordinates of the mid point of the line segment joining points P (x,y,) and Q (x,,

)r x+x, y+t+y,
»,) are 5 > .

Area of a Triangle

The area of triangle with vertices P (x,y)), Q (x,,y,) & R (x,,y,) is

l .
E‘xl(yz_y3)+x2()’3_y1)+x3(y1_yz)‘ Sq. unit

Condition for collinearity of three points :
Three points A,B and C will be collinear if AB+BC=AC

A B C

OR

The points (x,,,), (x,,»,) and (x,,y,) will be collinear if the area formed by the three
points is zero i,e if [x, (v~y ) tx, ¢~y ), (v,~-»,)]70



Exercise - 7

Group-A (1 mark each)

Very Short answer type questions :

Choose the correct answer :

l.

The distance of the point (-3,4) from x axis is

a)3 b)-3 ¢c)4 dS5

The distance between the points A (0,6) and B (0,-2) is

a6 b)8 c¢)4 d)2

The distance between the points P (—6,8) from the origin is—

a)8 b)2¥7 ¢ 10 d) 6

The point on x-axis which is equidistant from points A (—1,0) and B (5,0) is
a) (0,2) b) (2,0) ¢) (3,0) d) (0,3)

Abscissa of a point on the x axis is 3 and ordinate of a point on the y axis is —4. Find the
distance of the two points.

a)5 b6 ¢ 15 d) -5

The coordinates of end points of a diameter of a circle are (7,9) and (-3,-5). The co-
ordinates of its centre is—

a) 3,5 b) 4,4 ¢ (2,2) d) (2,3)

The point which lies on the perpendicular bisector of the line segment joining the points
A (-2,-5)and B (2,5) is

Name the type of triangle formed by the points A (-5,6), B(—4,2) and C(7,5)

a) right angled triangle  b) equilateral triangle c) Isosceles triangle d) Scalene
triangle.

AOBC is a rectangle whose three vertices are A(3,0), O (0,0) and B (0,5). The length of
each of its diagonal 1s—

a) Sunits b) 3units ¢) 4units d) /34 units



10.

11.

12.

13.

14.

15.

16.

17.

18.

I1.

The values of x for which the distance between the points P (x,3) and Q (4,5) is 2V2 unit—
a) 64 b)62 c¢) 46 d) -6,2

The point A (—4,0), B(4,0) and C(0,3) are the vertices of a triangle, then the triangle is—
a) isosceles triangle b) Equilaleral triangle c) Scalene triangle d) right angled triangle.

The point P which divides the line segment joning the points A (2,—5) and B (5,2) in the
ratio 2:3 lies in the quadrant

a) Iquadrant b) Il quadrant c) IIl quadrant d) IV quadrant.

If the co-ordinates of one end of a diameter of a circle are (2,3) and the coordinates of its
centres are (—2,5) then the coordinates of the other end of the diameter are—

a) (-6,7) b) (6,-7) ¢) (42) d) (5,3)

The point which divides the line segment joining the points (7,-6) and (3,4) in ratio 1:2
internally lies in the

a) Iquadrant b) III quadrant c¢) II quadrant d) IV quadrant.
The area of a triangle with vertices A (3,0), B (7,0) and C (8,4) is
a) 14 b)28 ¢c)8 d)6

If the points A (1,2), B (0,0) and C (a,b) are collinear, then

a) a=b b)a=2b c)2a=b d) a=-b

If the points A (2,3), B (5,K) and C (6,7) are collinear, then
3 11
a) K=4 b) K=6 c¢) K=—5 d) K:Z

Find the area of the triangle whose vertices are (-8,4), (-6,6) and (-3,9)
a) 2 b)) 1 ¢0 d 5
Fill in the blanks :

If the distance between the points (2,—2) and (-1, x) is 5 unit, then the values of x are—

If the distance between the points (4, P) and (1, 0) is 5 unit, then the value of P is—.
The distance between the points (1,0) and (2, cot6) is .




10.

11

I11.

a
It P(EAJ is the mid point of the line segment joining the points Q (—6, 5) and R (-2,3),

then the value of a is
Points A (—1,y) and B (5,7) lie on a circle with centre O (2, —3y), then the value of y is

If the point P (i1, 2) is equidistancce from the points A (3, k) and B(k, 5), then the
values of k are

1 1
If the points (a, 0), (0,b) and (1,1) are collinear, then Z+Z= —2?
The centroid of the triangle formed by points (0,1), (1,2) & (0,2) is .
The area of a triangle with vertices (a, b + ¢), (b, c +a) and (c, a + b) is
If the points (5,1), (-2, —3) and (8, 2m) are collinear, then the value of m is .

If (1,2), (3,4) and (0,6) are the three vertices of a parallelogram taken in order, then the
forth vertex is .

Answer the following questions :

What is the area of the triangle formed by the points O (0,0), A (6,0) and B (0,4)?

If square of the distance between the points (-2, x) and (x,—3) is 85 units, then find the
value of x.

Write the condition of collinearity of points (x,, y,), (x,,y,) and (x,, y,).

If P (5, 6) is the mid point of the line segment joining A (6,5) and B (4, ). Find the value
ofy.

Find the perimeter of a triangle with vertices (0,4), (0,0) and (3,0).

If the point (a,b) is equidistant from the two points (-3, 4) and (3,6), then find the relation
between a and b.

IfA(1,2),B (4,3)and C (6, 6) are the three vertices of a parallelogram ABCD, find the
fourth vertex D.

21
Find the ratio, in which the point (0?) divides the line segment joining the points
A(6,3) and B (-4, 5).

Find the ratio in which the line segment joining the two points (2, —-3) and (5,6) 1s divided
by x-axis.



10.
11.

12.

AN o

If the points A (2, 3), B (4, k) and C (6, 2) are collinear, find the value of £.

Find the coordinates of the point, which is equidistance from the three vertices A(2x,0),
B(0,0) and C (0, 2y) of AAOB.

Find tthe coordinates of the point at which the line segment joining the points (8,9) and
(=7,4) divides internally in the ratio 2:3.

State whether the following statements are true or false :

Points (5,-6) and (5,6) are equidistant from x axis.

The point (8,0) lies on x axis.

Triangle, in a sum of two sides is less than the third side.

The distance of the point (—4,-3) from the origin is 5 unit.

The point P (-4, 2) lies on the line segment joining the points A (-4, 6) and B (—4,-6).
The points (0,5), (0, —9) and (3,6) are collinear.

Group-B

Short answer type questions : (2 marks each)

Find the value of a, if the distance between the points A (-3, —14) and B (a,—5) is 9 units.
Find the coordinate of the point R on the line segment joining the point P(—1,3) and Q

3
(2,5), such that PR = 5 PQ.

Prove that the points (3,0), (6,4) and (-1, 3) are vertices of a right angled isosceles
triangle.

Prove that the points (7,9), (3,—7) and (-3, 3) are three vertices of a right angled isosceles
triangle.

Find the co-ordinates of the points of trisection of the line segment joining the points A
(5,-6) and B (-7,5).

The centre of a circle is (2a, a—7). Find the values of ‘a’, if the circle passes through the
point (11, —9) and has diameter 102 units.

Find the value of x, such that PQ = QR, where the co-ordinates of P, Q and R are (6,—1,
(1, 3) and (x, 8) respectively.



10.

11.

12.

13.

14.

15.
16.

17.

An equilateral triangle has two vertices at the points (—4, 0) and (4, 0), find the coordinates
of the third vertex.

IfA(2,-2),B(3.4), C (7,2) are the mid points of the sides of PQ, QR and RP respectively
of A PQR, then find its vertices.

Let A(—1,2) and D (3,4) be the ends points of the median AD of A ABC. Find the centroid
of A ABC.

If the point P(-3,9), Q (a,b) and R (4,-5) are collinear and a+b = 1, find the values of a
and b.

If the area of A ABC formed by A (x,y) B (1,2) and C (2,1) is 6 square units, then prove
that x+y= 15 or x+y+9 = 0.

If P (x,y) is any point on the line joining the points A (a,0) & B(0,b), then show that

{.}.X:l'

a b

Find the lengths of the medians AD and BE of A ABC whose vertices are A (7,-3), B
(593)7 C (39_1)

Ifa # b = c, prove that (a,a?), (b,b%), (c,c?) will not be cellinear.

Find the area of quadrilateral PQRS whose vertices are P(-5,-3), Q(-4,-6), R(2,-3) and
S(1,2).

Iftwo adjacent vertices of a parallelogram are (3,2) and (—1,0) and the diagonals intersect
at (2, -5), then find the coordinates of the other two vertices.

Group-C

Long answer type questions : (3/4 mark each)

If the point A (1,-2), B (2,3), C (-3, 2) and D (-4, —3) are the vertices of parallelogram
ABCD, then taking AB as base, find the height of the parallelogram.

If the coordinates of two points A&B are (3,4) and (5, —2) respectively, find the co-
ordinates of any point P, where PA = PB and area of A PAB = 10.
The vertices of A ABC are A (4,6), B (1,5), C (7,2). A line 1s drawn to intersect sides AB

AD AE 1
and AC at D and E respectively, such that AB_AC 2 Calculate the area of A ADE

and compare it with the area of A ABC.



10.

11.

12.

13.

14.

Prove that when points (2, —2) (8,4), (5,7) and (-1, 1) are join consecutively form a
rectangle.

Find the circum centre and the circum radius of the triangle formed by the vertices (3,4),
(3,-6) and (-1, 2).

The coordinates of the vertices of a quadrilateral (3,-2), (2,3), (—4,—2) and (-3, -5). Find
the area of the quadrilateral.

If P(2,-1),Q(3,4),R (-2,3) and S (-3,2) be four points in a plane, show that PQRS is a
rhombus but not a square. Find the area of the rhombus.

Two opposite vertices of a square are (—1,2) and (3,2). Find the coordinates of other two
vertices.

The line segment joining the points P (3,3) and Q (6, —6) 1is trisected at the points A
and B, such that A is nearer to P. If A also lies on the line given by 2x+y+k = 0, find the
value of k.

The mid point P of the line segment joining the points A (—10,4) and B(-2,0) lies on the
line segment joining the points C (-9, —4) and D (-4, y). Find the ratio in which P divides
CD. Also find the value of y.

If A(4,-6),B (3,-2) and C (5, 2) are the vertices of triangle A ABC, then verify the fact
that a median of a triangle A ABC divides it into two triangles of equal areas.

If A and B are (3,—4) and (3,8) respectively, find the coordinates of P, such that AP=
4
9

Find the area of a rhombus, if its vertices are (-3,2), (-5,-5), (2, =5) and (4,4) taken in
order.

AB and P lies in the line segment AB.

Find the ratio in which the line 2x + 3y — 2=0 divides the line segment joining the points
(2,-1) and (5,7).



Answer

Group-A

L Dec2)b 3)ec Hb 5a 6)c 7a 8d 9 d 10)b 11)a
12)d 13)a 14)d 15)c 16)c 17)b 18) c

I. 1) 26 2)+4 3) CoseccO 4) 8 5) y=-1
6) k=lork=5

13 19
7)1 ) 33 9) 0 10) 1 11) (2,4)
I 1) 12sq.unit 2.x=-9,4  3) x,(v,~,) +x,(,—~, ) >, 0,,)=0
4) 7 units 5) 12 6) 3a+b=5 7) (3,5 8)3:2internally bisect 9) 1:2
5
10) k=5 1) (xy) 12) (2,7)

IV. 1) True 2) True 3)False 4)True 5)True 6) False
Group-B

4 21 7 4
1) a=-3 2) Rz(g,g] 5) [L—g} (—3,—§j 6)x=5,3 7) Sor-3

5 10
8) (0,443), (0,-4V3) 9) P (6,-4),Q(-2,0), R(8,8) 10) (5, ?]

11) a=2,b=-1 14) AD= 5 units, BE =5 units 16) 28 sq units
17) (1,-12),(5,-10)
Group-C

24 15
1) ﬁ 2) (7,2) or(1,6) 3) AADE= 35 59 units 5) (3,-1), 5 units

6) 28sq.units 7) 24 squnits 8) (1,0) & (1,4) 9)k=-8 10) 3:2, y=6

4
12) [35] 13) 9/37 sq. units 14) 1:29



CHAPTER-8

INTRODUCTION TO TRIGONOMETRY

C
Key points and formulae
® Trigonometric ratios of the angle A in a
triangle ABC right angled at B are defined
as
B [ A

side opposite to angle A _ BC

® sineof ZA=sinA= hypotenuse ~AC

side adjacent to ZA _ AB
hypotenuse AC

® cosine of ZA=cosA=

side opposite to ZA _ BC
side adjacent to ZA  AB

® tangent of LA =tan A=

® cosecant of ZA = cosec A= si; e g_g
® secant of ZA=secA= COIS T g
® cotangent of ZA=cotA= taﬁ = ;:]_é
® tanA= Z:;i
® CotA= C?S A

sin A

® The values of trigonometric ratios of an angle do not vary with the lengths of the
sides of the triangle, if the angle remains the same.



® [f one trigonometric ratio of an angle is given, the other trigonometric ratios of the
angle can be determined.

® Trigonometric ratios of angle 0°, 30°, 45°, 60° and 90°.

® The value of sin A and cos A never exceeds 1, where as the value of sec A or cosec A
is always greater than or equal to 1.

® Trigonometric ratios of complementary angles :

sin (90°—A) =cos A cos (90°-A) =sin A
cosec (90° —A) =sec A sec (90°—A) = cosec A
tan (90°-A) = cot A cot (90°-A) =tan A

® Trigonometric identities
Cos’A +sin’A =1
1 +tan’A = sec’A

cot’A + 1 = cosec’A



Exercise-8
Group-A (1 mark each)

Very Short answer type questions :
Choose the correct answer :

sec 30°

Y 9
cosec 60° '

a)% b)?c)\/g d 1

2. tan 5° tan 25° tan 30° tan 65° tan 85° =7

1
a) J3 b) 7 c¢) 1 d) None of these

2sin” 63°+1+2sin’27°
3cos?17" =2+ 3cos” 73°
3 2
3)5 b)g c)2 d)3
4. Ifsec 4A =cosec (A—10°) and 4A is acute, then ZA =?
a) 20° b) 30° c¢) 40° d) 50°
2tan® 30 sec” 52 sin” 38

5- o o :?
cosec>70" —tan? 20

1 2 3
a) 2 b) 5 C) g d) 5
6. If2sin26 =43, then 6 =?

a) 30° b) 45° c) 60° d) 90°
7. (cos0°+sin30°+sin45°) (sin 90° + cos 60° — cos 45°) =?

5 5 3 7
8. Ifcosec 6 =10, then sec 6 =?

3 Jio 1 2

a)ﬁb)Tc)\/ﬁ d)ﬁ



10.

11.

12.

I1.

13.

14.

15.

16.

17.
18.

19.

20.
21.

22.

If sin® = %, then cos0 = ?
b 2 a
b —a b
a) D242 b) b c) D242 d)
(cosO +sin 0)

a
If tan6 = Z,then (cosO—sin®) -

a+b a->b b+a b-a
2) a-b b) a+b ¢ b—a d) b+a
(sec A+tan A) (1-sin A) =?
a) sinA b) cosA ¢) secA d) cosecA

If cos 9a =sina and 9a < 90°, then the value of tan Sa 1s—

a)% b) V3 o)l d)o

Fill in the blanks :
The value of (sin 30° + cos 30°)? — (sin 60° — cos 60°)* is

. . 1 1
Given that sin « =3 and cos = 5 thena+p =—

The value of (sin 45° + cos 45° ) = ——

If sin A= %, then the value of cot A =

If AABC is right angled at C, then the value of cos (A+B) = ——
sin (45°+60)—cos (45°-0) =—.

sin ©

cosec®
If f3tan20—-3=0,then®=——

The value of (1 + tan®0) cos’0 = —

1
The value of (COtze— — ) =
sin”“ 0



ITI. Answer the following questions either in one word or one sentence or as per
requirement of the questions :

23. Find the value of tan 45° + 2 cos 60°—sec 60°.

4sin©—cos 0

24. If 4 tan6 = 3, then find the value of —/———.
4sin0+cosO

25. If tan® + cotd = 2 and 0° < 0 <90° then, find tan'’0 + cot'’0.
26. If A+B =90°, then what is the value of tan’A — cot’B.

asin®—bcos0O
asin®+bcosO

27. If tan® = %, then find

28. If cosA + cos’A = 1, then find the value of sin’A + sin*A.
29. If /3 tan® = 3 sin0, find the value of sin’6 — Cos?0

5sin” 30°+4 cos ec>60° — tan? 45°
sin” 60°+ 4 cos? 60°

1+sin30°
31. Find the value of : ,/L
1—sin30°

32. If ZA =45°, then show that, sin2A =

30. Find the value :

2tan A
1+tan® A

33. Given thatsin (a— )= % and cos (a+ )= % then find the value of o and 3.

tan A+cotC

34. If AABC s an isosceles right triangle, right angled at B, then find the value of ———————
cotA+cotC

l+sinot  m’ .
35. If 1 = m—2 , then find the value of sin c.
I-sinot n

Group-B (2/3 marks each)

Short answer type questions :
1. Find the value of sin?5° + sin® 10° + sin® 15° +..... + sin? 85°



10.

11.

12.
13.

14.

15.
16.
17.

Prove the following identity

cos0 sin ©

+ =cosO+sin®
1-tan® 1-—cot0

2
-1 .
If sec 6 + tan 6 = p, show that iz 1 =sin®

If A, B and C are interior angles of triangle ABC, then show that

(A+Cj B
tan :COtE

If (sind + cosB) = V2 cos6, show that cotd = (\2 +1)

7
If cosb = 55 write the value of (tan6 + cot0)

cosec’0—sec’ 0

1
Iftan0 = ——= rite the value of .
N vaid cosec’O+sec’ 0

cos 38°cosec 52°
tan 18° tan 35° tan 60° tan 72° tan 55°

Find A, if tan 2A = cot (A-24°)

Find the value of

1
If A & B are acute angles such that tan A = 5. tanB=

tan (A+B) = ~nATEANE o A+B
an ( )= l-tan Atan B’ mn )

Prove that (/3 +1) (3—cot 30°) = tan*60° — 2 sin 60°.

If 6 is an acute angle and sin® = cos0. Find the value of 2 tan”*6+ sin?0 — 1.

Find the value of x.

sin 2x = sin 60° cos 30° — cos 60° sin 30°.

If /3 tand = 1, find the value of sin* 6+ cos? 0.
Simplify (1+tan®0) (1—sin0) (1+ sin 0).

Show that tan*® + tan?0 = sec*® — sec?0.

Prove that tan6 + tan (90°— 0) = sec6 sec (90°— 0).

! d
3 an



18. Prove that (sina + cosa) (tana + cota) = seca + coseca

Group-C (3/4 marks each)

Long answer type questions :

. . 1
1. If 1+sin’0 =3sin 0 cos 0, prove that tan 6 =1 or 5

2. If sin® + 3sin’0 + sin’0=1, then prove that cos®0 — 4cos*0 + 8cos?0 = 4

sec A cosecA

3. Prove that (1+cot A+tan A) (sin A—cos A) = oA o’ A

=sin A tan A —cot A cos 4
4. Prove that :

1+sin A

1) - =sec A+tan A
I-sinA

i) sin® A—sin’ B cos’ B—cos’ A

2 2 - 2 2
cos” Acos” B cos” Bcos™ A

iii) 2 sec’®—sec*®—2 cosec’0 + cosec* O = cot* 0 — tan* 0

+ 2 c 2 2 2
sin“A—sin“B cos"B—cos” A

iv) tan’4—tan’B = > — = >
cos” Acos” B cos“Bcos™ A

v)  (sin 0 +sec 0)>+ (cos 0 +cosec 0)>= (1+sec O cosec 0)>

2 - 3
vi) cos © +— sin” 6 =1+sinBcosO
I-tan® sin®—-cosHO
ii 0 —sin 6 0 0) = B —
vil) (cosec 6 —sin 0) (sec 6 — cos 0) an 0+ cord

tan A N cot A
l-cotA 1-tanA

viii) =1+tan 4 + cot 4

. cotA cosecA+1
ix) + =2secA
cosecA+1 cotA




1 1 1 1
X) - -

secA—tan A cosA:cosA secA+tan A
xi) (1 —sin©+ cos 0)> =2 (1+ cos 0) (1-sin 0)

. secO—1 secO+1
xi1) + =2cosech
secO+1 secO—1

sin@+cos®  sinB-cosO 2
sin@—cos® sinO+cos® 2sin*0-1

xiii)

. 1—cos9+ sin O — 2cosec O
Xiv) sin 6 1—cos©

Answer

Group-A
I. Choose the correct answer :
I)d 2)b 3)d 4)a 5c 6)a 7)d 8§b 9) b 10)c 11)b
12) c
II. Fill in the blanks
13) /3 14) 90° 15) 2 16) 3 17) 0 18) 0 19) sin*6 20) 30°
21) 1 22) -1

2 2

ML23) 0 24) 1 25 2 26) 0 27) S22 281 29) £ 30) &
- 23) ) 5 25 ) ) T 28 ) 3 30 o
mz—nz
31) V3 33) a=45°,B=15° 34) 1 35 ——
m +n
Group-B
D 26 B2y oo 10) 45012 2 13) 15
) 2 9 s D3 Y HF Y ) )2 )
14) —> 15) 1
) 5 19



CHAPTER-9

APPLICATIONS OF TRIGONOMETRY

Key points and formulae

® The ‘line of sight’ is the line from the eye of observer to the point in the object viewed by
the observer.

® The ‘angle of elevation’ of an object viewed, is the angle formed by the line of sight with
the horizontal when it is above the horizontal level.

object

> horizontal line

observer’s eye

® The angle of depression of an object viewed, is the angle formed by the line of sight with
the horizontal when it is below the horizontal level.

—=> horizontal line

observer’s eye angle of depression

line of sight
object

® The height or length of an object or the distance between two distinct objects can be
determined with the help of trigonometric ratios.



II.

Exercise-9

Group-A

Very short answer type questions:
Choose the correct answer

The ratio of the length of a rod and its shadow is 1:V3. The angle of elevation of the sun is —
(a) 30° (b) 45° (c) 60° (d) 90°

If the angles of elevation of the top of a tower from two points at a distance a and b from the
base and in the same straight line with it are complementary, then the height of the tower is—

@ Vars ®) Vi © Vb @) %

The tops of two poles of height 16m and 10m are connected by a wire of length / meters. If
the wire makes an angle of 30°with the horizontal, then / =

(@ 26 (b) 16 (c) 12 (d) 10

The angle of depression of a car, standing on the ground, from the top of a 75m tower is 30°.
The distance of the car from the base of the tower (in meters) is—

(@) 25V3  (b) 5083  (c) 75¥3  (d) 150

If the height of a vertical pole is \3 times the length of its shadow on the ground, then the
angle of elevation of the sun at that time is—

(a) 30° (b) 60° (c) 45° (d) 75°

A ladder makes an angle of 60° with the ground when placed against a wall. If the foot of the
ladder is 2m away from the wall, then the length of the ladder (in meters) is —

4
(a) NG (b) 43 (¢) 242 (d) 4

Fill in the blanks :

Ifa pole 6 m high casts a shadow 2V3m long on the ground, then the sun’s elevation
1s

The angle of elevation of the sun when the shadow of a pole / meter high is V34 meters long
1s

If the height of a vertical pole is equal to the length of its shadow on the ground, then the
angle of elevation of sun is :




I11.

A kite is flying at a height of 30m from the ground. The length of the string from the kite to
the ground is 60m. Assumming that there is no slack in the string, the angle of elevation of
the kite at the ground is :

In a rectangle, the angle between a diagonal and a side is 30° and the length of this diagonal
is 8cm. The area of the rectangle is :

From the top of a hill, the angles of depression of two consecutive km stones due east are

found to be 30° and 45°. The height of the hill is km.

If the length of the shadow of a tower is increasing, then the angle of elevation of the sun
will

The angle of elevation of the top of a tower from two points at a distance s and ¢ from its foot
are complementary. (Points are lying in the same side of tower). Then the height of the tower

1S

Answer the following questions :

A vertical pole stands on the level ground. From a point on ground, 25m away from the foot
of the pole, the angle of elevation of its top is found to be 60°. Find the height of the pole.
(Take V3=1.732)

The tops of two poles of height 20m and 14m are connected by a wire. If the wire makes an
angle of 30° with horizontal, find the length of the wire.

From the top of a cliff 25m high the angle of elevation of a tower is found to be equal to the
angle of depression of the foot of the tower. Find the height of the tower.

A ladder 15m long just reaches the top of a vertical wall. If the ladder makes an angle of 60°
with the wall. Find the height of the wall.

The angle of depression of a car parked on the road from the top of'a 150m high tower is 30°.
Find the distance of the car from the tower.

Group-B

Short answer type questions : (Zmarks each)

The angle of elevation of the top of a tower at a point on the ground 50m away from the foot
of the tower is 45°. Find the height of the tower.

A tower is 1003 meters high. Find the angle of elevation of its top, from a point 100 metres
away from its foot.



10.

11.

12.

The angle of elevation of the top of a tower from a point on the ground, which is 30m away
from the foot of a tower is 30°. Find the height of the tower.

A kite is flying at a height of 60m above the ground. The string attached to the kite is
temporarily tied to a point on the ground. The inclination of the string with the ground is
60°. Find the length of the string assuming that there is no slack in the string.

An observer 1.5m tall is 28.5m away from a tower. The angle of elevation of the top of the
tower from her eyes is 45°. What is the height of the tower?

A tree 12m high, is broken by the wind, in such a way that its top touches the ground and
makes an angle 60° with ground. At what height from the bottom the tree is broken by the
wind?

A tree is broken by wind. The top stuck the ground at an angle of 30° and at distance of 30
meters from the root. Find the whole height of the tree.

The length of a shadow of a tower on the plane ground is V3 times the height of the tower.
What is the angle of elevation of sun?

If the ratio of the height of tower and the length of its shadow is V3:1, what is the angle of
elevation of the sun?

What is the angle of elevation of the sun, when the length of the shadow of a vertical pole is
equal to its height?

AB is a pole of height 6m standing at a point B and CD is a ladder inclined at an angle of 60°
to the horizontal and reaches upto a point D of pole. If AD=2.54m, find the length of the
ladder. (use \/3=1.73)

The length of a string between a kite and a point on the ground is 85m. If the string makes an
15
angle 0 with the ground level such that tan6 = 3 then find the height of the kite from the

ground. Assume that there is no slack in the string.
Group-C

Long answer type questions : (3/4marks each)

An aeroplane at an altitude of 1200 metres finds that two ships are sailing towards it in the
same direction. The angles of depression of the ships as observed from the aeroplane are 60°
and 30° respectively. Find the distance between the two ships.

Two pillars of equal height and on either side of a road, which is 100m wide. The angles of
elevation of the top of the pillars are 60°and 30° at a point on the road between the pillars.
Find the position of the point between the pillars and the height of each pillar.



10.

11.

12.

13.

As observed from the top of a light house, 100m above sea level, the angle of depression of
a ship, sailing directly towards it, changes from 30° to 45°. Determine the distance travelled
by the ship during the period of observation.

The angle of elevation of the top Q of a vertical tower PQ from a point X on the ground is
60°. Atapoint Y, 40m vertically above X, the angle of elevation is 45°. Find the height of the
tower PQ and the distance XQ.

From a window 15 metres high above the ground in a street, the angles of elevation and
depression of the top and the foot of another house on the opposite side of the street are 30°
and 45° respectively. Show that the height of the opposite house is 23.66 metres (take
\3=1.732)

From the top of a building 60m high, the angles of depression of the top and the bottom of a
tower are observed to be 30° and 60°. Find the height of the tower.

The angle of elevation of a jet plane from a point A on the ground is 60°. After a flight of 30
seconds, the angle of elevation changes to 30°. If the jet plane is flying at a constant height
of 3600V3m. Find the speed of the jet plane.

A man standing on the deck of a ship, which is 10m above water level. He observes the angle
of elevation of the top of a hill 60° and the angle of depression of the base of the hill as 30°.
Calculate the distance of the hill from the ship and the height of the hill.

A vertical tower stands on a horizontal plane and is surmounted by a vertical flag-staff of
height /. At a point on the plane, the angles of elevation of the bottom and the top of the flag
htan o

staff are o & P respectively. Prove that the height of the toweris "= |
tan 3 —tan o

Two stations due south of a leaning tower which leans towards the north are at distances a
and b from its foot. It , B be the elevations of the top of the tower from these stations, prove

that its inclination 6 to the horizontal is given by cot0 = beota—acotp .
b-a

If the angle of elevation of a cloud from a point 2 metres above a lake is a and the angle of
depression of its reflection in the lake is B, prove that the height of the clould is

h(tan 3+ tan o)
tanp—tano

The angle of elevation of a cloud from a point 60m above a lake is 30° and the angle of
depression of the reflection of the cloud in the lake is 60°. Find the height of the cloud.

The angle of elevation of a cliff from a fixed point is 6. After going up a distance of £ metres
towards the top of the cliff at angle ¢, it is found that the angle of elevation is a. Show that

) ... k(cosdp—sindcota)
the height of the cliff is metres.
cot@—cotal




14.

15

16.

17.

18.

19.

20.

21.

The angle of elevation of the top of a tower from a point A due south of the tower is a and
d

from B due east of the tower is 8. If AB=d, show that the height of the tower is ﬁ .
cot” ot+cot”

A straight highway leads to the foot of a tower. A man standing at the top of the tower
observes a car at an angle of depression of 30°, which is approaching to the foot of the tower
with a uniform speed. Six seconds later, the angle of depression of the car is found to be 60°.
Find the further time taken by the car to reach the foot of the tower.

The angles of depressions of two ships from the top of a light house are 45° and 30° towards
east. If the ships are 100m apart, find the height of the light house.

Two persons are a meters apart and the height of one is double that of other. If from the
middle point of the line joining their feet, an observer finds the angular elevation of their
tops to be complementary, then find the height of the smaller person.

From a light house the angles of depression of two ships on opposite sides of the light house
are observed to be 30° and 45°. If the height of the light house is # meters, what is the
distance between two ships?

If the angle of elevation of a cloud from a point 200m above a lake is 30° and the angle of
depression of its reflection in the lake is 60°, then find the height of the cloud above the lake.
The height of a tower is 100m. When the angle of elevation of the sun changes from 30° to 45°,
the shadow of the tower becomes x meters less. Find the value of x.

If a 1.5m tall girl stands at a distance of 3m from a lamp post and casts a shadow of length
4.5m on the ground, then find the height of the lamp post.



II.

II1.

Answers

Group-A
1)a 2) b 3)c 49c 5 b 6)d

1
1) 60° 2) 30° 3) 45° 4) 30° 35) 16¥3em® 6) o (V3+1)km
7) decreasing 8) \[sr

1) 433m 2) 12m 3)50m 4)#m 5) 1503 m

Group-B
1) 50m 2) 60° 3)10V3m 4)40¥3m 5)30m 6)5.569m 7) 51.96m
8)30° 9) 60° 10) 45° 11)4m. 12. 75 m.

Group-C
1) 1385.6m

2) The required point is at a distance of 25 meters from the first pillar. Height of
pillars is 43.3 m.

3) 732m

4) PQ=94.64m, XQ=109.3m

6) 40 meters.

7) 864 km/hr.

8) distance =10 V3 m, height of hill = 40m.
12) 120 m (from the surface of lake)

15) 3 seconds.

16) 50(\3+1)m 17) 5= 18) (V3+1) i meters

19) 400m  20) 100 (v3-1)m 21) 2.5m.



CHAPTER-10

CIRCLES

Key points and formulae

® I[facircle and a line have no common point, then the line is called a non-intersecting
line with respect to the circle.

E

P

Q

W

® Ifacircle and a line have two common points or a line intersect a circle in two distinct
points, then the line is called secant to the circle.

—
QB

® Ifaline and a circle have only one point common, or a line intersect the circle in only
one point, then it is called tangent to the circle.

0O

® There is only one tangent at a point of the circle.



Tangent is perpendicular to the radius through the point of contact.
Only two tangents can be drawn to a circle from an external point.
Lengths of tangents from an external point to a circle are equal.

Exercise-10

Group-A (1 mark each)
Very short answer type questions :
Fill in the blanks :

If angle between two radii of a circle is 120°, the angle between the tangents at the ends
of the radii is

If radii of two concentric circles are 4cm and 5cm, then the length of the chord of one

circle which is tangent to the other circle is C
In fig 10.1, AB is a chord of the circle and AOC is
diameter such that ZACB=40°. If AT is the tangent to 40°
the circle at the point A, then Z/BAT is equal to . O ¢ B
A T
fig 10.1

In fig. 10.2, PA and PB are two tangents to the circle
with centre O. If ZAPB = 70°, then ZOAB is equal
to

In fig 10.3, PT is a tangent to the circle with centre O.
If OT = 6 cm and SP = 4cm, then the length of tangent
1s

fig 10.3



I1.

Multiple choice questions :
Choose the correct answer from the given four options :

In the given fig 10.4, AD and AE are the tangants to a D
circle with centre O and BC touches the circle at F. If C
AE = 5cm, then perimeter of AABC is (
(a) 15cm  (b) 10cm A
(¢) 20cm (d) 22.5cm B
E
fig 10.4

At one end A of a diameter AB of a circle of radius Scm, tangent XAY is drawn to the
circle. The length of the chord CD parallel to XY and at a distance 8cm from A is

(@) 6cm (b) 4cm  (c) Scm (d) 8cm

In fig 10.5, if ZPOS =120°

then ZQOR is equal to

(a) 80° (b) 70° (c) 60°

(d) 50°

In the given fig. 10.6, if O is the centre of a circle, A C,
AB is a chord and the tangent AC at A makes an 5°

angle of 45° with AB, then ZAOB is equal to—

(a) 80° (b) 90° (c) 100° (d) 85° O B

fig 10.6



5.

In the given fig 10.7, if AF=4cm, BF=3cm
and AC = 11cm, then the length of BC is
(@) 10cm (b) 9cm (c) llem

(d) 12cm

fig 10.7

PQ is a tangent to a circle with centre O at the point P. If AOPQ is an isosceles
triangle, then ZOQP is equal to

(a) 60° (b) 30° (c) 45° (d) 90°

In the given fig 10.8, O is the centre of the
circle. AB is the tangent to the circle at the
point P. If ZAPQ = 57°, then the measure
of ZPQB is

(a) 57° (b)123°

(c) 113° (d) 33°

In the given fig. 10.9, O is the centre of a
circle. PT and PQ are tangents to the circle
from an external point P. If ZTPQ = 70°,
then the measure of ZTRQ is

(a) 55° (b) 20°

(c) 45° (d) 65°




9.

10.

I11.

In the given fig 10.10, two circles touch

A

each other at C and AB is a tangent to both B
the circles, The measure of ZACB is
(a) 60° (b) 45°
(c) 90° (d) 120°

fig 10.10
In the given fig 10.11, PA and PB are A
tangents to the given circle such that S,
PA=5cm and ZAPB=60°. The length of
chord AB is S (>P
(a) 5\2cm  (b) 5V3cm
(¢) 7.5cm  (d) S5cm

fig 10.11

Answer the following questions :

A tangent PQ at a point P of a circle of radius 5cm meets a line through the centre O
at a point Q, so that OQ=13cm. Find the length of PQ.

In the given fig 10.12, AB is the diameter B
of a circle with centre O and AT is a tangent.
If ZAOQ=58°, find ZATQ.

O«
58°
i Q L
N A T -
fig 10.12



3. In the given fig 10.13, O is the centre of

the circle. AB is the tangent to the circle at C
the point P. If ZPAO=30°, then find the
measure of ZCPB + ZACP.
D
30°
A

fig 10.13

4. In the given fig 10.14, O is the centre of a

ZPTA?

circle, BOA is its diameter and the tangent

at the point P meets BA extended at T. If

Z/PBO = 30°, then what is the measure of O
fig 10.14

5. Inthe given fig 10.15, PQR is a tangent to A /\B

the circle at Q, whose centre is O and AB is L
a chord parallel to PR, such that ZBQR = ol
70°. Then, ZAQB =?
70°
7 I‘) Q li >
fig 10.15

IV. State whether the following statements are true or false :

1. A circle can have more than two parallel tangents, parallel to a given line.

2. Ifapoint P lies on the circle, then one and only one tangent can be drawn to the circle
at P.

3. If angle between two tangents drawn from a point P to a circle of radius
centre O 1s 90°, then OP= a.

(13 9’

and



The length of tangent from an external point on a circle is always greater than the
radius of the circle.

If a number of circles pass through the end point P and Q of a line segment PQ, then
their centres lie on the perpendicular bisector of PQ.

Group -B (2 marks each)

Short answer type questions :
In fig. 10.16, find the perimeter
of A ABC, if AP=12cm.

fig 10.16

Prove that the rectangle circumscribing a circle is a square.

In the fig. 10.17, AB and CD are common

A
tangents to two circles of unequal radii. B
Prove that AB=CD.
D
C

fig 10.17
In the given fig. 10.18, QR is a common Q
tangent to the given circles, touching PR
externally at the point T. The tangent at T
meets QR at P. If PT= 3.8cm, then find
the length of QR.
fig 10.18



5. In the given fig. 10.19, PA and PB are

tangents to a circle from an external point b

P, such that PA=4cm and Z/BAC=135°.

Find the length of chord AB.

A B
135°
°0
C
fig 10.19

6. Infig10.20, O is the centre of the circle.
PA and PB are two tangents to the circle

A
from an external point P such that
ZAPB=50°, find ZACB.
/ .
-

fig 10.20

7. In fig 10.21, common tangents AB and
CD to two circles intersect at E, Prove
that AB=CD.

fig 10.21



10.

In fig 10.22, O is the centre of a circle;
PQL and PRM are the tangents at the
points Q and R respectively and S is a
point on the circle, such that ZSQL=50°
and ZSRM=60°, then find the measure
of ZQSR.

fig 10.22

In the given fig. 10.23, PT is a tangent
at T and PAB is a secant. If PT=12cm
and AB =7cm, then find PA.

[Hint : PT? = PA x PB]

fig 10.23

Two circles with radii 9cm and 4cm touch each other externally. Then, what is the
length of the direct common tangent?

Group -C (3/4 marks each)

Long answer type questions :
Prove that the tangent drawn at the midpoint of an arc of a circle is parallel to the
chord joining the end points of the arc.

Prove that the centre of a circle touching two intersecting lines lies on the angle
bisector of the lines.

If a, b, c are the sides of a right triangle where c is the hypotenuse, prove that the
radius r of the circle which touches the sides of the triangle is given by

_a+b-c
2

r




(i)
(i)

10.

In fig. 10.25, from an external point T
P, a tangent PT and a line segment
PAB is drawn to a circle with centre

O. ON is perpendicular on the chord
AB. Prove that:

PA.PB = PN>-AN?,
PN>-AN?= OP-OT? (iii) PA.PB = PT?

A

fig 10.25

Prove that the tangents drawn at the ends of a chord of a circle make equal
angles with the chord.

If from an external point P of a circle with centre O, two tangents PQ and PR are
drawn such that ZQPR = 120°. Prove that 2PQ = PO.

If a circle touches the side BC of a triangle ABC at P and extended side AB and

|
AC at Q and R respectively, prove that AQ = 5 (BC+CA+AB).

If a hexagon ABCDEF circumscribe a circle, prove that
AB+CD+EF=BC+DE+FA.

In fig. 10.26, AB is a chord of a C
circle with centre O, AOC is a
diameter and AT is the tangent at

A.Prove that /BAT = ZACB. O s B
»
A T
fig 10.26

In the given fig. 10.27, from a point

r. If OP = 2r, show that AAPB is
equilateral.

A
P, two tangents PA and PB are drawn
to a circle with centre O and radius 0O e

B

fig 10.27



11.

12.

13.

14.

15.

AB is a diameter and AC is a chord of a circle with centre O such that /ZBAC
=30°. The tangent at C intersects extended AB at a point D. Prove that BC = BD.

If an 1sosceles triangle ABC, in which AB=AC=6cm, is inscribed in a circle of radius

9cm, find the area of the triangle.

In fig. 10.28, tangents PQ and PR are
drawn to a circle such that
ZRPQ=30°. A chord RS is drawn
parallel to the tangent PQ. Find
ZRQS.

The tangent at a paint C of a circle
and a diameter AB when extended
intersect at D. If ZDCA = 110° as
shown in fig. 10.29, find ZCBA.

AB i1s a chord of circle with centre O.
At B, a tangent PB is drawn such that
its length is 24cm, as shown in fig.
10.30. The distance of P from the
centre is 26cm. If the chord AB is
16¢cm, find its distance from the
centre.

fig 10.28

C
m

D BUA

fig 10.29




II.

I1I.
IV.

Answer

Group-A
1)60° 2) 6cm 3) 40° 4) 35° 5) 8&m
)b 2)d 3) ¢ 49 b 5 a 6)c 7)d 8) a
1) 12cm 2) 61°  3) 90° 4) 30° 5) 40°
1) False 2) True 3) False 4) False 5) True.

Group-B
1)24cm  4) 7.6cm 5) 4\2cm 6) 115° 8) 70° 9) 9cm

Group-C
12) 8V2cm? 13) 30° 14) 70° 15) 6cm

9) ¢ 10) d

10) 12cm



CHAPTER-11

CONSTRUCTIONS

Key points and formulae

Geometrical construction means using only a ruler and a pair of compasses.

To bisect a given angle.

To draw the perpendicular bisector of a line segment.

To construct angles of 15°, 30°, 45°, 60°, 90° etc.

To construct a triangle given its base, a base angle and the sum of other two sides.

To construct a triangle given its base, a base angle and the difference of other two sides.

To construct a triangle given its perimeter and the two base angles.

Exercise - 11
Group-A
Choose the correct answer : (1 mark each)
With the help of a ruler and a compass, it is possible to construct an angle of—
(a)36° (b) 40° (c) 37.5° (d) 47.5°
With the help of a ruler and a compass, it is not possible to construct an angle of—
a) 14.5° b) 15° «¢) 135° d) 22.5°

If a, b and c are the lengths of the three sides of a triangle, then which of the following is
true?

a) 445m b) 89m ¢) 46.5m d) None of these.

To construct a bisector of a given angle, we need—

a) Aruler b) Acompass c¢) Aprotector d) both ruler and compass.

If we want to construct a triangle, given its perimeter, then we need to know—
a) Sum of two sides b) One base angle c¢) Two base angle

d) Difference between two sides of triangle.



Vi)

Vi)

The construction of a triangle ABC in which AB=4 cm, ZA=60° is not possible, when
difference of BC and AC is equal to :

(@ 3.5cm  (b) 45cm  (¢) 3cm (d) 2.5cm

Group -B
Short answer type questions : (2 marks each)
Construct an angle of 112.5° and bisect it.

Draw a line segment AB of 6¢cm in length. Draw a line perpendicular to AB through A
and B respectively. Are these lines parallel?

Construct a square of side 4cm.
Construct a rectangle whose length is S5cm and breadth is 3.5cm.

Construct a triangle whose sides are 3.7 cm, 4.2 cm and 4.8 cm and measure all the
angles.

Construct a rhombus whose side is of length 4cm and one of its angle is 60°.

vii) Construct a right angled triangle whose hypotenuse measures 8cm and one side 6¢cm.

Group-C
Long answer type questions : (3/4 marks each)
Construct an equilateral triangle if its altitude is 3.6 cm.
Construct a A ABC in which BC=4.5 cm, /B=60° and AB+AC=8cm.
Construct A ABC in which AB+BC+AC=12cm, Z/B=45° and ZC=60°.
Construct A PQR in which QR=3cm, Z/PQR=45° and QP—PR = 2cm.

Construct a rhombus whose diagonals are 4cm and 6¢cm.

Answer

(i) ¢ (i) a (@) b @(Gv)d (v)c (vi) b



CHAPTER-12

AREAS RELATED TO CIRCLES

Key points and formulae

Area of a circle = nr?
Circumference of a circle = 2nr
Length of an arc subtending an angle 6° at the

21r® 1O
360 180

centre =

e Central Angle : Angle subtended by an arc at the centre of the circle is called central
angle i.e ZAOB

e Sector : Sector of a circle is a region enclosed by an arc of a circle and its two bounding
radii.

7’0
A f sect ACBO =
rea of sector OACBO v
A
) 21tro
Perimeter of sector OACBO = [27 + } &
360 A B

e Segment : A segment of a circle is the region bounded by an arc and a chord, including
the arc and the chord.

Tr-0

2 1 .
® Area of minor segment ACBA = { 360 2 rzsme}

«O

A B

segment

{



Vi)

Exercise - 12
Group-A (1 mark each)

Very short answer type questions :
Fill in the blanks :

Diameter is the chord of a circle.
A continuous piece of a circle is called the of the circle.
A segment of a circle is the region between an arc and a of the circle.

The radii of two concentric circles are 19cm and 16cm respectively. The area of the ring
enclosed by these circle is

Two circles having the same centre and different radii arc called circles.

0=—xX
Area of the sector of angle 360

vii) The radius of a wheel 1s 0.25m. To covering 11km of distance, the wheel will have

no. of revolutions.

viii) The length of an arc, making a sector angle of x° at the centre is

iX)

X)

1L
i)

If R and r be the outer and inner radii of a ring, then the area of the ring is
A square ABCD is inscribed in a circle of radius . The area of the square is

Multiple choice questions : (1 mark)

The diametre of a wheel is 84 cm. How many revolutions will it make to cover 792m?
(a)200 (b) 250

(c) 300 (d) 350

In the given figure, a square OABC has been
incribed in the quadrant OPBQ. [f OA=20cm
then the area of the shaded region is (take
n=3.14)

(a) 214cm?>  (b) 228cm?

(c) 242cm* (d) 248cm?

e 20cm A P



iii)

Vi)

If the perimeter of a square is equal to the circumference of a circle then the ratio of their
areas 1s—

a)4:n b)yn:4 ¢)n:7 d) 7:=n

The area of a circle is 49t cm?. Its circumference is

a) 7Tncm b) l4ncm ¢) 2lmrem  d) 28t cem

The circumferences of two circles are in the ratio 3:4. The ratio of their areas is—
a) 34 b) 43 ¢) 9:16 d) 169

The length of the minute hand of a clock is 21cm. The area swept by he minute hand in
10 minutes is —

(a) 231cm?  (b) 210cm? (¢) 126cm? (d) 252cm?

vii) The perimeter of a sector of a circle of radius 5.6 cm 1s 27.2 cm. The area of the sector

1S—

a) 484cm? b) 84.4cm? ¢) 44.4cm? d) 44.8cm?

viii) Area of a sector of angle ¢ of a circle with radious R is—

1X)

X)

X1)

(a) %x 21R  (b) %anz (c) %xan (d) %XZRRZ

A chord of a circle of radius 14cm makes a right angle at the centre. The area of the
sector is—

(a) 154cm? (b) 164cm? (¢) 145cm? (d) 146¢cm?

The area of a square is the same as the area of a circle. Their perimeters are in the ratio.
a) I:1 b)y2:n ¢c)n:2 d) Vn:2

On decreasing the radius of a circle by 30% its area is decreased by—

a) 30% b) 60% c¢) 45%  d) None of these

xii) If the sum of the areas of two circle with radii R, and R, is equal to the area of a circle of

radius R then.

a) R+R, =R b)R +R <R «¢) R*+R;<R* d) R'+R; =R’



v)

v)

Vi)

. Answer the following questions :

Find the area of a ring whose outer and inner radii are respectively 20cm and 15¢m?

Find the area of a circle whose circumference is 66 cm?

Find the perimeter of sector OACBQO?

£y

0
sector
A

C B

If the perimeter and area of a circle are numerically equal, then find the radius of the
circle?

The area of two circles are in the ratio 9:4. Find the ratio of their circumferences.

In making 1000 revolutions, a wheel covers 88km. What is the diameter of the wheel?

vii) What is the measure of angle described by minute hand in 60 minutes.

viii) Write the name of an angle subtended by an arc at the centre of a circle?

1X)

X)

1)

2)

The area of incircle of an equilateral triangle is 154 ¢cm? . Find the perimeter of the
triangle.

Write the area of the sector of a circle whose radius is » and length of the arc is / units.

Group-B (2 marks each)

Short answer type questions :

22
The difference between the circumferencce and radius of a circle is 37cm. Using [7‘=7]

find the circumference of the circle.

Find the area of the sector of a circle having radius 6¢cm and of angle 30° (take n=3.14)



3)

4)
5)

6)

7)

8)

9)

In the given figure, PQ & AB are the arcs of
two concentric circles of radii 7cm and
3.5cm with centre O. If ZPOQ=30°, find the
area of the shaded region?

Find the area of a quadrant of a circle whose circumference is 44cm.
The circumference of a circle is 8cm. Find the area of the sector whose central angle is
72°.

In a circle, the major arc is 3 times the minor arc. Find the corresponding central angles
and the degree measures of two arcs?

A path of 8m width runs around the outside of a circular park whose radius is 17m. Find
the area of the path?

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

A chord of a circle of radius 30cm makes an angle of 60° at the centre of the circle. Find
the area of the minor segment. (Take n=3.1, V3=1.732)

10) The radius of a circle is Scm. A chord of length V50 cm is drawn in the circle. Find the

area of the major segment.

11) The perimeter of the quadrant of a circle is 25cm. Find its area.

12) The minute hand of a clock is 12cm long. Find the area on the face of the clock described

)

2)

by the minute hand between 8 AM and 8.35 AM.

Group-C (3/4 marks each)

Long answer type questions :

Rakhal has a cart whose wheels are making 4 revolutions per second. If the diameter of
the wheel is 77 cm, find the speed of the cart.

Anup walks around a circular park of area 88704 sq.m. How long will he take to walk 10
rounds at the speed of 4.5 km per hour?



3)

4)

S)

6)

7)

8)

9)

In a circular table cover of radius 42cm, a
design is formed, leaving an equilateral
triangle ABC in the middle, as shown in the
figure. Find the area of the design [use
V3=1.73].

In an equilateral triangle of sides 12cm, a A
circle is inscribed touching its sides. Find

the area of the portion of the triangle not

included in the circle. (Take V3=1.73,

n=3.14]

In the given figure, three sectors of a circle
of radius 7cm, making angle of 60°, 80° and
40° at the centre are shaded. Find the area of
the shaded region.

The difference between the area of a circle and the square of its radius is 16.8m? Find
the radius of the circle.

A pendulum swings through an angle 60° and describes an arc 8.8cm in length. Find the
length of the pendulum.

An umbrella has 8 ribs which are equaly spaced. Assuming umbrella to be a flat circle of
radius 45cm. Find the area between the two consecutive ribs of the umbrella.

A square of side 4cm is inscribed in a circle. Find the area enclosed between the circle
and the square.



10) Find the perimeter of the shaded D C
region in the figure, if ABCD is a
square of side 14cm and APB and
CPD are semicircles. p

11) Inthe given figure, APB and AQO are
semi circles and AO=0B. If the
perimeter of the figure is 40 cm. Find
the area of the shaded region.

12) Inthe given figure, ABCD is a square,
each of whose sides measures 28cm.
Find the area of the shaded Region

22
(Take ©="")

13) A chord ofa circle of radius 30 cm makes an angle of 60° at the centre of the circle.
Find of areas of the minor and major segments [take V3 =1.732, n = 3.14]

14) The radius of a circular garden is 100m. There is a road 10m wide, running all round
it. Find the area of the road and the cost off levelling it at ¥ 20 per m? [use n =3.14 ]

15) In the given figure, ABCD is a D E A
trapezium of area 24.5cm?. IfAD||BC, 90° C
/DAB=90°, AD = 10cm, BC =4cm
and ABE is quadrant of a circle then
find the area of the shaded region.




16) Find the area of the first quadrant of
shaded portion of the given figure.

17) Find area of the shaded region in the

given figure where ABCD is a square of
side 14 cm.

7 cm

7 cm

« > <« >0

A €l4cm > B

18) The radii of two circles are 8 cm and 6 cm respectively. Find the radius of the circle
having its area equal to the sum of the areas of the two circles.



Answers

Group-A
I. (i) Longest (ii) arc (iii) chord (iv) 330 cm? (V) concentric (vi) mr?

vii) 7000 (viii) (%jan (ix) T (R2—r3) (x) 2/ square units

II. G)c ()b (i) b (iv) b (v) ¢ (vi) a (vi)) d (viii)d (ix) a (x) d
(xi) d (xii) d

o

mro
180°

L. (i) 550cm? (i) 346.5 cm? (iii) [2r+ ] (iv) 2 (v) 32 (vi) 28m

1
(vii) 360° (viii) Centre Angle (ix) 72.7cm  (x) 5 Ir

Group-B

77
(D44cm (2)942em (3) gom’  (4) 38.5em’ (5) 123.2 cm?

(6) 270° and 90° (7) 1056 m> (8) 616cm? (9) 81.3cm? (10) 71.375 cm’
(11) 38.5cm? (12) 264 cm’

Group-C
(1) 34.84 km/hour (2) 2 hours 20 minuts 48 secs. (3) 3255.21cm? (4) 24.6cm?

14 1
(5) 77cm? (6) 5" (7) 8.4 cm. (8)795.54cm?> (9) 9; cm? (10) 72cm

(11) 96.25cm? (12) 168cm? (13) 81.75cm?, 2744.25cm? (14) 6594m?, 313188
(15) 14.875cm? (16) 28.5 cm? (approx) (17) 42 cm? (r) 10cm



CHAPTER-13

SURFACE AREA AND VOLUMES

Key points and formulae

The surface area of an object formed by combining any two of the basic solids namely,
cuboid, cone, cylinder, sphere and hemisphere.

The volume of an object formed by combining any two of the basic solids namely, cuboid,
cone, cylinder, sphere and hemisphere.

The formulae involving the frustum of a cone are—

1 . .
Volume of the frustum of the cone = = gﬂh[ﬁz +r, + rlrz] cubic units

Curved surface area of the frustum of the cone = n(r, + r,)/, square units

Total surface area of the frustum of the solid cone = n/ (r, + ) + 75’ +nr; where

2

[= h2+(r1—r2)

h = vertical height of the frustum,

[ = Slant height of the frustum and 7 and r, are radii of the two bases (ends) of the
frustum.

Solid hemisphere : If 7 is the radius of a hemisphere, then curved surface area = 2n

2
total surface area = 3/ and volume = EWS

4
Volume of a spherical shell = gn(rf - ) , where r and r, are respectively its external

and internal radii.

22
Through out this chapter, consider T= = if not otherwise stated.



h)

)
k)

D

Exercise-13

Group-A (1 mark each)

Very short answer type questions :
Fill in the blanks :

The shape of a Funnel is a combination of of a cone and a cylinder.

The volume of a cone is , in which radius of the base  and height 4.

During conversion of a solid from one shape to another, the volume of the new shape
will

times.

If the radius of a sphere becomes 3 times then its volume will become

The playing top (Lattu) is a solid which is the combination of a cone and the .

The diameter of a sphere is 14cm. Its volume is .

g) The radii of the circular ends of a bucket in the form of frustum of a cone of height

s (n=22
cme. 7

cubic units.

30cm are 20cm and 10cm respectively. The capacity of the bucket is

Volume of cylinder of base radius » and height 4 is given by v =

cm>.

A hemisphere of radius » cm, has a total surface area

cm?.

The curved surface area of a cone of base radius 3cm and height 4cm is

If the radii of the circular ends of the frustum of a cone are R and r respectively and its
where = h* + (R —r)%.

height is 4, then its surface area is

The radii of the circular ends of a conical bucket of height 15cm are 20cm and 12 cm

respectively. The slant height of the bucket is cm.

The volumes of two spheres are in the ratio 64:27. The ratio of their surface areas is —

The total surface area of a hemisphere of radius 7cm is cm?.




2.
i)

Vi)

Multiple Choice Questions :
The shape of a glass (tumbler) (Fig 13.1) is usually in the form of

Fig 13.1

(a) a cylinder (b) frustum of a cone (c) acone (d) asphere.

A cone is cut by a plane parallal to its base and the upper part is removed. The part that is
left over is called—

(a) acone (b) asphere (c) acylinder (d) frustum of a cone.
In aright circular cone, the cross section made by a plane parallal to the base is a
a) sphere b) hemisphere c) Circle d) asemi circle.

A solid sphere of radius 9cm is melted to form a solid cylinder of radius 9cm. The height
of the cylinder is

a) 12cm b) 18cm c¢) 36ecm d) 96 cm
If the surface area of a sphere is 616 cm?, its radius (in cm) is —
(@) 3.5 (b) 7 (c) 14 (d) 19

On increasing each of the radius of the base and the height of a cone by 20% its volume
will be increased by

(a) 20% (b) 60% (c) 72.8% (d) 40%

vii) The curved surface area of a cylindrical pillar is 264m? and its volume is 924m°. The

height of the pillar is —
a) m b) 7m c¢) 8m d) 9m



vii1) A solid piece of iron in the form of a cuboid of dimensions (49cmx*33cm*24cm)is melted

g)
h)

)

to form a solid sphere. The radius of the sphere is—
a) 17cm b) 19cm ¢) 2lcm  d) 23cm

If two solid hemisphers of same base radius 7 are joined together along their bases, then
curved surface area of this new solid is—

a) 4n”? b) 6 ¢) 3 d) 8w

The volume of the largest right circular cone that can be cut out from a cube of edge 4.2
cm is—

a) 9.7cm? b) 77.6 cm? ¢) 582 cm? d) 19.4 cm?

Answer the following questions :

The radii of the ends of a bucket, 30cm high, are 21cm and 7cm. Determine, the area of
the sheet required to make this bucket?

The radius of a cylindrical vessel is 15¢m and its height is 25cm. Find its volume.
What is the combination of solid shapes, makes a funnel?

The surface areas of two spheres are in the ratio 16:9. Find the ratio of their volumes?
The areas of three adjacent faces of a cuboid are x, y, z respectively. Find its volume?

Five identical cubes, each of edge Scm, are placed adjacent to each other. Find the volume
of the resulting cuboid?

The volume of a hemisphere is 19404 cm’. Find its total surface area.

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

A cylinder with base radius 8cm and height 2cm is melted to form a cone of height 6cm.
Calculate the radius of the base of the cone?

How many lead shots each 3mm in diameter can be made from a cuboid of dimension
9cm x1lecm x12¢cm?



D)

2)

3)

4)

S)
6)
7)

8)

9)

Group-B

Short Answer Type Questions :- (2 marks)

The length of a cold storage is double its breadth. Its height is 3 meters. The areas of its
four walls (including door) is 108m?. Find its volume.

A solid sphere of radius 3cm is melted and then recast into small spherical balls each of
diameter 0.6cm. Find the number of small balls thus obtained.

The radii of the internal and external surfaces of a hollow spherical shell are 3cm and

2
Scm respectively. If it is melted and recast into a solid cylinder of height 25 cm, Find

the radius of the cylinder.

A rectangular water tank of base 11m % 6 m contains water upto a height of Sm. If the
water in the tank is transferred into a cylindrical tank of radius 3.5m, Find how high
will the water level be in the tank?

The volume of a cube is 2744 cm’. Find its surface area?
The diameter of a cylinder is 28cm and its height is 20cm. Find its total surface area?

If each edge of a cube increased by 50% than at what percentage of increase may have,
its surface area?

The radii of the top and bottom of a bucket of slant height 45cm are 28cm and 7cm
respectively. Find its curved surface area?

The radius of the base and the height of a solid right circular cylinder are in the ratio 2:3
and its volume is 1617 cm’. Find the total surface area of the cylinder?

10) A hemispherical bowl of internal diameter 30cm is full of a liquid. This liquid is filled

into cylindrical shapped bottles each of diameter Scm and height 6cm. How many bottles
are required?

11) The height of a conical tent is 14m and its floor area is 346.5m?. How much canvas

1.1m wide, will be required for it.

12) What is the ratio of the total surface area to the lateral surface area of a cylinder with

base radius 80cm and height 20cm?

13) How many bricks each measuring (25cm x11.25c¢cm % 6¢cm) will be required to construct

a wall (8m x6m x 22.5¢cm)?



14) How many bags of grain can be stored in a cuboidal granary (8m x6m x 3m), if each bag

occupics a space of 0.64m?> ?

15) If the volumes of two cones are in the ratio of 1:4 and their diameters arc in the ratio of

4:5. Find the ratio of their heights?

16) A copper rod of diameter 2cm and length 10cm is drawn into a wire of uniform thickness

and length 10m. Find the thickness of the wire.

17) The raddii of the circular ends of a solid frustum of a cone are 33cm and 27cm and its

D)

2)

3)

4)

S)

6)

slant height is 10cm. Find its surface area? (n=3.14)

Group-C
Long Answer Type Questions : (3/4 marks each)

A sphere of diameter 12 cm, is dropped in a right circular cylindrical vessel, partly filled
with water. If the sphere is completely submerged in water, the water level in the cylindrical

5
vessel rises by 35 cm. Find the diameter of the cylindrical vessel?

The internal and external diameters of a hollow hemispherical vessel are 24cm and 25cm
respectively. If the cost of painting 1cm? of the surface area is Rs. 5.25. Find the total
cost of painting the vessel all over?

How many meters of cloth 5m wide will be required to make a conical tent, the radius of
whose base is 7m and height is 24m?

A circus tent is cylindrical to a height of 3m and conical above it. If its base radius is
52.5m and slant height of the conical portion is 53m, find the area of the canvas required

to make the tent. (7=2)
From a solid right circular cylinder with height 12cm and radius of the base Scm, a right

circular cone of the same height and the same base radius is removed. Find the volume
and total surface area of the remaining solid. (use ©=3.14)

A toy is in the form of a cylinder with hemispherical ends. If the whole length of the toy
is 90cm and its diameter is 42cm, find the cost of painting the toy at the rate of 70 paise
per sq cm.



7) The given figure represents a solid consisting

) 6.5 cm—
of a cylinder surmounted by a cone at the
one end and a hemisphere at the other. Find g =
the volume of this solid. = 2
|

|
AS 12.8 cm ———2

8) A solid is in the shape of a cone mounted on a hemisphere of same base, radius. If the
curved surface area of the hemispherical part and the conical part are equal then find the
ratio of the radius and the height of the conical part.

9) A cylindrical tub of radius 5cm and length 9.8cm is full of water. A solid in the form of a
right circular cone mounted on a hemispher is immersed into the tub. If the radius of the
hemisphere is 3.5 cm and the total height of he solid is 8.5cm, find the volume of water
left in the tub.

10) From a cuboidal solid metallic block of dimensions 15cm>10cm %5cm, a cylindrical
hole of diameter 7cm and height 1.5 cm is drilled out. Find the surfacce area of the
remaining block.

11) A toy is in the shape of a cone mounted on a hemisphere of same base radius. If the
volume of the toy is 231 cm? and its diameter is 7cm. Find the height of the toy?

12) A cubical block of side 10cm is surmounted by a hemisphere. What is the largest diameter
that the hemisphere can have? Find the cost of painting the total surface area of the solid
so formed at the rate of 5 per 100 sq.cm. (use n=3.14)

13) Find the number of coins, 1.5cm in diameter and 2mm thick, to be melted to form a right
circular cylinder of height 10cm and diameter 4.5 cm.

14) In a village, a well with 10m inside diameter, is dug 14m deep. Earth taken out of it is
spread all around to a width of 5Sm to form an embankment. Find the height of the
embankment.

15) An open metal bucket is in the shape of a frustum of a cone of height 21cm with radii of
its lower and upper ends as 10cm and 20cm respectively. Find the cost of milk which can
completely fill the bucket at ¥30 per litre.



16) In the figure, from the top of the solid
cone of height 12cm and base radius
6cm a cone of height 4cm is removed
by a plane parallel to its base. Find the
total surface area of the remaining
solid. [use m=2% and V5=2.236].

12 cm

17) The radii of the circular ends of a bucket of height 15¢m are 14cm and » cm (r<14cm), If

the volume of bucket is 5390 cm?. Find the value of r.

18) The slant height of the frustum of a cone is 4cm and the perimeters of its circular ends

are 18cm and 6¢cm. Find the curved surface area of the frustum.

19) A drinking glass is in the shape of a frustum of a cone of height 14cm. The diameters of
its two circular ends are 16cm and 12cm. Find the capacity of the glass.



Answer

Group-A

1
1. (a) Frustum (b) gﬂrzh (c) remain unaltered (d) 27 (e) hemisphere

(f) 1437 %Cﬂf (g) 22000 (h) nr?h (1) 3nr?* (§) 157 (K) n [R*+2+] (R+7)]
1) 17 (m) 16:9 (n) 462 cm?
2. ()b (i) d (i) ¢ (v) a (v) b (vi) ¢ (vii)) a (viii))c (ix) a
(x) d
3. (a) 3066.8 cm* (b) 5625 cm’ (c) a cylinder and a frustum of a cone
(d) 64:27

(e) Jxyz (D 625cm* (g) 4158 cm? (h) 20:27 (i) 8&cm (j) 84000

Group-B
(1) 216m* (2) 1000 (3) 7cm (4) 8.6m (appox) (5) 1176cm?
(6) 2992cm? (7) 125% (8) 4950cm? (9) 770cm? (10) 60 (11) 525m
(12) 5:1 (13) 6400 (14) 225 (15)25:64 (16)2mm (17) 7592.52 cm?

Group-C
(1) 18cm (2) %10110.40 (3) 110 m (4) 9735m? (5) 628cm?, 659.4cm?
(6) 8316 (7) 376.016cm> (8) 1:V3 (9) 616ecm?> (10) 553.3 cm?
(11) 14.5cm

14

(12) 10cm, %53.93 (13) 450 (14) zm (15) %462 (16) 350.592cm?
7y =7
(18) 48 cm? (19) 2170.67cm?



CHAPTER-14

STATISTICS

Key points and formulae

Measures of Central Tendency

a)

b)

Mean of grouped data

(1) To find the mean of grouped data, it is assumed that the frequency of each class interval
in centred around its mid-point.

(i1) Direct method

X it
Mean (X) = fof

Where the x, (class mark) is the mid-point of the ith class interval is the corresponding
frequency.

(ii1) Assumed Mean method

i

Mean (X)=a+ Y[ a is the assumed mean and d, = x—a are the deviations of x, from

a for each i.

(iv) Step - deviation method

Y fiu,
L f;

Mean (X)=a+h

Where a is the assumed mean, /4 is the class size and ¥; = ’T

(v) Ifthe class sizes are unequal, the formula in (iv) can still be applied by taking /4 to be a
suitable divisor of all the d’s.

Mode of grouped data

(1) Ina grouped frequency distribution, it is not possible to determine the mode by looking
at the frequencies. To find the mode of grouped data, locate the class with the maximum
frequency. This class in known as the modal class. The mode of the data is a value inside
the modal class.



(i1)) Mode of the grouped data can be calculated by using the formula

fl — fO X h
2f1 - fo - fz
Where /is the lower limit of the modal class, 7 is the size of the class, /| is frequency of

the modal class and f, and /) are the frequencies of the classes preceding and succeeding
the modal class, respectively.

Mode = /+

c) Median of grouped data

(1) Cumulative frequency table to be made for the less than type and the more than type of
the grouped frequency distribution.

(i) If NVis the total number of observations, locate the class whose cumulative frequency is

N
greater than (and nearest to) Ex This class is called the median class.

(i11) Median of the grouped data can be calculated by using the formula :

T—c
Median = l+[2f—f jh

Where [ is the lower limit of the median class, /N is the number of observations. / is the
class size, cf'is the cumulative frequency of the class preceeding the median class and
is the frequency of the median class.

d) Relation between mean, median and mode : Mode = 3 (Median) -2 (Mean)

e) Graphical representation of Cumulative Frequency distribution is done by two type Ogive-
less than type and more than type.

(1) To find median from the graph of cumulative frequency distribution (less than type) of
a grouped data.

(i1) To find median from the graphs of cumulative frequency distribution (of less than type
and more than type) as the abscissa of the point of intersection of the graphs.

Group-A

Very short answers type questions : (1 mark each)
Choose the correct answer
1. The algebraic sum of the deviations of a frequency distribution from its mean is—

a) Always positive b) Always negative

c) 0 d) a non zero number



For a frequency distribution, mean median and mode are connected by the relation—
a) Mode =3 mean — 2 median
b) Mode =2 median — 3 mean
¢) Mode =3 median — 2 mean
d) Mode =3 median + 2 mean

The mean of a discrete frequency distribution x. | £; i = 1,2, ....., n given by

Y fx, 1 = =
R AR N R S

If the mean of observations x, x, , ..... ,x_is x, then the mean of x +a,x, +a,..x +ais-

X
a) ax b) X+a ¢) x—a d) g

Consider the following distribution.

Class 0-5 5-10 10-15 | 15-20 20-25

Frequency 13 10 15 8 11

The upper limit of the median class is—
a)5 b) 10 ¢) 15 d) 20

The abscissa of the point of intersection of the less than type and of the more than type
cumulative frequency curves of a grouped data gives us its—

a) mean b) median c¢) mode d)none of these.

For the following distribution,

Class 0-5 5-10 10-15 | 15-20 20-25

Frequency 10 15 12 20 9

The sum of the lower limits of median class and modal class is

a) 15 b) 25 ¢) 30 d) 35



10.

11.

For the following distribution

Marks Number of students
Below 10 3

Below 20 12

Below 30 27

Below 40 57

Below 50 75

Below 60 80

The Modal class is—

a) 10-20 b) 20-30 c) 30-40 d) 50-60

Consider the following distribution

Marks obtained

Number of students

More then or equal to 0

More then or equal to 10
More then or equal to 20
More then or equal to 30
More then or equal to 40
More then or equal to 50

63
58
55
51
48
42

The frequency of the class 30-40 is—
a)3 b)y4 c)48 d) 5l

While computing mean of grouped data, we assume that the frequencies are—

a) Evenly distributed over all the classes.

b) Centred of the class marks of the class.

c) Centred at the limits of the classes.

d) Centred at the upper limits of the classes.

Fill in the blanks :

The mode of the data 2, x, 3, 4, 5, 2, 4, 6 (where x = 4) is .




12.
13.

14.
15.

16.

ol

The mean of first 673 natural numbers is

If the mean and median of a unimodal data are 34.5 and 32.5 respectively, then mode of the
data is

Mean of the observations 1, 3, 5, 7....., 99 is )

If the median of the observations x , x,, x,, X,, X,, X, X, X,, is m, then the median of the

observations x,, x,, x,, x, (Where x £ x, /x, /x, /x, /x, Zx, £Xx,) 1S

If the mean of 26, 19, 15, 24 and x is x, then the median of the data is )

Answer the following questions either in one word or one sentence or as per requirement
of the question :

Define mean.
What is the algebraic sum of deviations of a frequency distribution from its mean?
Write the emperical relation between mean, median and mode.

Which measure of central tendency is given by the x-coordinate of the point of inersection of
the ‘more than’ ogive and ‘less than’ ogive.

Write the modal class for the following frequency distribution.

Class interval 10-15 | 15-20 | 20-25 | 25-30 | 30-35 | 35-40

Frequency 30 35 75 40 30 15

Write the median class for the following frequency distribution.

Class interval | 0-10 [ 10-20| 20-30 | 30-40 [ 40-50| 50-60| 60-70 | 70-80

Frequency 5 8 7 12 28 20 10 10

Find the class marks of classes 10-25 and 35-55.

Write the median class for the following distribution.

Class interval | 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70

Frequency 4 4 8 10 12 8 4

Write the difference of lower limit of median class and Modal class for the following
distribution.

Class interval [0-10 | 10-20 [20-30 | 30-40 | 40-50( 50-60| 60-70 |70-80

Frequency 5 8 7 12 28 20 10 10




Group-B

Short Answer Type Questions : (2 marks each)

Find the mean of the distribution

Class 1-3 3-5 5-7 7-10

Frequency 9 22 27 17

Calculate the mean of the following data

Class 3.5-7.5 7.5-11.5 | 11.5-15.5 | 15.5-19.5
Frequency 5 4 9 10

An aircraft has 120 passenger seats. The number of seats occupied during 100 flights is

given in the following table

Number of seats

100-104

104-108

108-112

112-116

116-120

Frequency

15

20

32

18

15

Determine the mean number of seats occupied over the flights.

The mileage (km per Litre) of 50 cars of the same model was tested by a manufacturer and

details are tabulated as given below :

Mileage (KmL™)

10-12

12-14

14-16

16-18

Number of cars

7

12

18

13

Find the mean mileage

The following is the distribution of weight (in kg) of 40 persons.

Weight (in kg)

40-45

45-50

50-55

55-60

60-65

65-70

70-75 [75-80

Frequency

4 4

13

5 6

5

2 1

Construct of cumulative frequency distribution (of the less than type) table for the data

above.




The following table shows the cumulative frequency distribution of marks of 800 students
in an examination.

Marks Number of students
Below 10 10
Below 20 50
Below 30 130
Below 40 270
Below 50 440
Below 60 570
Below 70 670
Below 80 740
Below 90 780
Below 100 800

Construct a frequency distribution for the above data

From the frequency distribution table from the following data.

Marks (out of 90) Number of candidates
More then or equal to 80 4
More then or equal to 70 6
More then or equal to 60 11
More then or equal to 50 17
More then or equal to 40 23
More then or equal to 30 27
More then or equal to 20 30
More then or equal to 10 32
More then or equal to 0 34

Given below is a cumulative frequency distribution showing he marks secured by 50 students

of a class.

Marks below below below below below
20 40 60 80 100

Number of students 17 22 29 37 50

Form the frequency distribution table for the data.




9.

Weekly income of 600 families is tabulated below.

Weekly income (in 3) Number of families
0-1000 250
1000-2000 190
2000-3000 100
3000-4000 40
4000 — 5000 15
5000 — 6000 5

Compute the median income

10. The monthly income of 100 families are given as below :

11. The weight of coffee in 70 packets are shown in the following table.

Income (in %)

Number of families

0-5000
5000-10,000
10,000-15,000
15,000-20,000
20,000 — 25,000
25,000 - 30,000
30,000 — 35,000
35,000 — 40,000

8
26
41
16

—_— N W W

Calculate the modal income

Weight (in gm ) Number of packets
200 —201 12

201-202 26

202 — 203 20

203 - 204 9

204 — 205 2

205 - 206 1

Determine the modal weight



Group-C

Long Answer Type Questions : (3/4 marks each)
Find the mean age of 100 residents of town from the following data.
Age (in years) Number of person
Equal and above 0 100
Equal and above 10 90
Equal and above 20 75
Equal and above 30 50
Equal and above 40 25
Equal and above 50 15
Equal and above 60 5
Equal and above 70 0
The weights of tea in 70 packets are shown in the following table
Weight (in gm ) Number of packets
200 — 201 13
201-202 27
202 —-203 18
203 —204 10
204 — 205 1
205 —-206 1

Find the mean weight of the packets.

Following is the cumulative frequency distribution (of less than type) of 1000 persons, each
of'age 20 years and above. Determine the mean age.

Age Number of persons
Below 30 years 100
Below 40 years 220
Below 50 years 350
Below 60 years 750
Below 70 years 950
Below 80 years 1000




4. The weights of turmeric in 70 packets are shown in the following table. draw the less than

type ogive for this data and use it to find the median weight.

Weight (in gm ) Number of packets
200 - 201 13
201-202 27
202 —-203 18
203 - 204 10
204 — 205 1
205 -206 1

5. The annual rainfall record of a city for 66 days is given in the following table.

Rainfall (in cm) | 0-10

10-20

20-30

30-40

40-50

50-60

Number of days | 22

10

8

15

5

6

Calculate the median rainfall using ogives of more than type and less than type.

Size of Agricultural Number of
holdings (in hec ) families
0-5 10
5-10 15
10-15 30
15-20 80
20-25 40
25-30 20
30-35 5

Compute median and mode size of the holdings.

Size of agricultural holdings in a survey of 200 families is given in the following table .




7. The table below shows the salaries of 280 persons

Salary Number of
(in¥ 1000) families

5-10 49

10-15 133

15-20 63
20-25 15
25-30 6
30-35 7
35-40 4
40 — 45 2
45-50 1

8. The following is the frequency distribution of duration for 100 calls made on a mobile
phone.

Duration (in sec) Number of calls
95 —-125 14
125 -155 22
155185 28
185 —-215 21
215 -245 15

Calculate the average duration (in sec) of a call and also find the median from a cumulative
frequency curve.

9. Find the mean, median and mode of the following data.

10.

Classes 0-50 |50-100 [ 100-150| 150-200| 200-250| 250-300| 300-350
Frequency | 2 3 5 6 5 3 1
Find the mean, median and mode of the following data

Classes 0-20 | 20-40 | 40-60 [ 60-80 | 80-100 | 100-120 | 120-140
Frequency 6 8 10 12 6 5 3




Answers

Very short answers type
Choose the correcct answer

1. (¢) 2.(c) 3.(a) 4.(b) 5.(c) 6. (b) 7.(b) 8.(c) 9.(a) 10.(b)

Fill in the blanks :
11. 4 12. 337 13. 285 14. 50 15. m 16. 21

Answer the questions :
2. 0 3. Mode =3 median —2 Mean 4. Median 5. 20-25 6. 40-50
7. 17.5 and 45 8. 3040 9.0

Short Answer Type Questions :
1. 55 2. 1293 3. 109.92 4.14.98 km/It.

5. | Weight (in kg) Comulative frequency
Less than 45 4
Less than 50 8
Less than 55 21
Less than 60 26
Less than 65 32
Less than 70 37
Less than 75 39
Less than 80 40
6. | Class 0-10{ 10-20 20-30 | 30-40 | 40-50 | 50-60 | 60-70 |70-80 [80-90 | 90-100
internal

Frequency| 10| 40 | 80 | 140 | 170 | 130 [ 100 [ 70 | 40

20




7. [Class 0-10{10-20| 20-30 30-40| 40-50| 50-60| 60-70| 70-80| 80-90
internal
No of
2| 2 4 2 4
Candidate 3 6 6 >
8. [Marks 020 | 20-40 | 40-60 | 60-80 80-100
Number of Students 17 5 7 8 13

9.%1263.15 10. * 11,875 11. 201.7 gm.

Long Answer Type Questions :
1. 31 years 2. 20196 gm 3. 513 years 4. 201.8gm 5. 21.25cm
6. Median =17.81, Mode = 17.77 7. Median = 13421, Mode = 12727
8. Mean 170.3 sec, Median 170 sec 9. Median = 170.83, Mean 169, Mode=175
10. Median = 61.66, Mean 62.4, Mode = 65



CHAPTER-15

PROBABILITY

Key points and formulae

For a finite sample space with equally likely outcomes, the probability of an event E, denoted
by P(E), is given by

Number of outcomes favourable to the event E

P(E) = Total Number of possible outcomes.

n
ie, P(E) = @ where , the set of the possible outcomes is called the sample space,

usually denoted by S.
Note:
1. 0<ZLP(E)<1, forany event E.
2. P (certain event) = 1, P (Sample event space) = 1
3. P (impossible event) = 0
4

P(E)=1-P(E)
Excercise-15
Group-A (1 mark each)

Very short answer type questions :
1. Fill in the blanks

a)
b) The Probability of an impossible event is .

is a concept which numerically measures the degee of certainly of the occurrence.

c) The Probability of a sure event is .

d) ForanyeventE, P(E)+P (notE)=——.

e) The sum of probabilities of all the outcomes of an experiment is

f) A coin is tossed once. The Probability of getting a tail is .

g) Adice is thrown. The probability of getting a number more than 6 is .



h)

b)

d)

g)

h)

In a simultaneous toss of two coins, the probability of getting exactly 2 Heads is —

Choose the correct answer
Which of the following cannot be the probability of an event?

N N .
1) > 1) 0.6 1) 4% 1iv) e

If the probability of an event is p. Then the probability of its complementary event will
be

1) p-1 i) p i) I- L iv) 1-p

The probability expressed as a percentage of a particular occurrence can never be

1) Lessthen 100 1ii1) lessthen O 1ii1) greater then 1

1v) anything but a whole number.

A bag contains 3 white and 5 red balls. If a ball is drawn at randem, the probability that
the drawn ball to be red is.

1)8 11) g 111) 05 1v) 5

The probability of getting an even number when a die is rolled—

1 1 1
) ¢ i) 5o i) 5 iv) Noneof these

A card is drawn from a packet of numbered 1 to 100. The probability of drawing a card

which is a square number, is—

L9 . L2

1) 0 i1) 100 111) 100 1v) 100

If P(A) denotes the probability of an event A, then

i) P(A)<O i) P(A)>1 iii)) 0<PA)<I1 iv)-1<P(A)<L1

When a die is thrown, the probability of getting an odd number less than 3 in
S | N

1) 5 11) 3 1i1) > ) 0

The probability of getting a bed egg in a lot 0of 400 is 0.035. The number of bed eggs in
the lot is

21 i) 14 i) 7 iv) 28



)

g)

)

2)

3)

4)

S)

Someone is asked to take a number from 1 to 20. The probability that is a prime number
is

N o 20T
1) 5 11) 20 111) 5 1v) 20

Answer the following questions :
A coin is tossed two times. list the possible outcomes.

In a single throw of two dice, what is the probability of getting a sum of 10?

One card is drawn at random from a well-shuffled deck of 52 cards. What is the probability
that the card drawn is a face card?

Two dice are thrown together. Find the probability of getting a doublet?

A bag contain 8 red, 2 black, 5 white balls. One ball is drawn at random. What is the
probability that the ball drawn is not black?

In a Lottery, there are 8§ prizes and 16 blanks. What is the probability of getting a prize?

One card is drawn at random from a well-shuffled deck of 52 cards. What is the probability
of getting a 67

Group-B (2 marks each)

Short Type Questions

A bag contains 5 red balls, 8 white balls and 7 black balls. If one ball is drawn at
random. Find the probability that it is not white?

A box contains 20 balls bearing numbers 1,2,3,4, ....... , 20. A ball 1s drawn at random
from the box. What is the probability that the number on the balls is an even Number?

The king, queen and Jack of clubs are removed from a deck of 52 playing cards and then
well shuffled. One card is selected from the remaing cards. Find the probability of getting
a king?

A bag contains 6 red balls and some blue balls. If the probability of drawing a blue ball
from the bag is thrice that of a red balls, find the number of blue balls in the bag.

A letter of English alphabat is chosen at random. Determine the probability that the
chosen leter is a consonant?



6)
7)

8)

9)

If the probability of winning a game is 0.4 then, what is the probability of losing it?

Cards bearing numbers 2,3,4,....., 11 are kept in a bag. A card is drawn at random from
the bag. What is the probability of getting a card not a prime number?

One card is drawn at random from a well shuffled deck of 52 cards. Find the probability
that the card drawn is (i) a red eight  (ii) a spade

An one rupee coin has tossed in three times. What are the possible outcomes of it?

10) All the black face cards are removed from a pack of 52 playing cards. The remaing cards

are well-shuffled and then a card is drawn at random. Find the probability of getting a
(1) face card (i1) red card.

11) Two coin are tossed simultaneously. What is the probability of getting at least one head?

12) Determine the probability of a number selected a random from the number 2, 3, 4, ......... ,

)

2)

3)
4)

5)

6)

16 is a multiple of 4?

Group-C (3/4 marks each)

Long answer Type Questions
Three unbiased coins are tossed simultaneously. Find the probability of getting.
(1) atleasttwo head (i1) at mosttwo head.

Two dice are thrown together. Find the probability that the product of the numbers on the
top of the diceis (1) 6 (i1) 12

Find tthe probability of getting 53 fridays in the year (i) 2019 (ii) 2020

There are 30 cards from 1 to 30. One card is drawn at random. Find the probability that

the number of the selected card is not divisible by 3.

A bag contains 24 marbels of which x are red, 2x are white and 3x are blue. A marbel
1s selected at random. What is the probability thatitis (i) not red? (ii) White?

Box A contains 25 slips of which 19 are marked Rs 1 and others are marked Rs.5 each.
Box B contains 50 slips of which 45 are marked Rs 1 each and others are marked Rs.
13 each. Slips of both boxes are poured into a third box and reshuffled. A slip is drawn at
random. What is the probability that it is marked other than Re 1?



Answers

Group-A

. (a) Probability (b) 0 (¢c)1 (d) 1 (e)1 () % (2)0 (h) i

@ iv ) iv (0 i (d)ii ()i ()i (2)iii (i @) ii () iii

1 3 1 13 1 1
. () {HH, TT, HT, TH} (b) 15 () T (d) e © 5 () 3@ 13
Group-B
3 21

(1) % 2) % (3) 35 @18 (5 3¢ (6) 0.6 (7 % (8) 1. 2% i, %
3

3
(9) {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT} (10)i. 57 ii. 3

3 4
(11) 1 (12) 5

Group-C
11121131242 5.2. 1
.()1.211.8()1.911.6()1.711.7()3 ()1.611.3
o 11
(6) —3
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