COMPLETE ASSIGNMENT BOOK IX, RANKERS MATHS ACADEMY, C-6/75Y.V. VIKAS GUPTA (9810929414)

1 NUMBER SYSTEM

BASIC CONCEPTS

REAL NUMBER

RATIONAL NUMBER IRRATIONAL NUMBER
(—2, %, 0.6,3.87, 0.6, 1.2_:),5} (J§ J5,0.101001000 ., 2.313113111...)

TERMINATING NON-TERMINATING BUT REPEATING NON TERMINATING NON
REPEATING

(0.6,3.87,4.2) (06,1.235,8.673,1.888......) (3, /6,0.102001000.... 2.318113111... )

Nature of prime factors of denominator of p/gq (méansform of denominator q)

NUMBERS DECIMAL FORM NATURE OF DENOMINATOR g
RATIONAL NUMBER :- TERMINATING :- 2Mx5"
RATIONAL NUMBER :-  NON-TERMINATING BUT REPEATING other than 2™ x5"
IRRATIONAL NUMBER :- NON TERMINATING NON REPEATING g does not exists

P

Rational number : - Those numbers which can be'expressed in the form of —,q=0 where p,q

are integers are called rational nambers.

Example : —2,%,0.6,3.87,0.6,1.%

Irrational number :- Those‘numbers‘which can not be expressed in the form of E,q #0 where
q

p,q are integers are called irrational‘numbers.
Example : /3,45, 7, ©.101001000............ , 2.313113111.............

Laws of Exponent

a _ n
am aMe gmn _n:am n (am) —gmn am_bm_(ab)m
a
ASSIGNMENT
1. Find a rational number lying between 0.75 and 1.2
2. Find five rational nhumbers lying between é and %

3. Express 0.68 in the form of P , where p and q are integers and q #0.
q
. . . 2 8
4. Find two irrational numbers between 5 and 5
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5. If /2 =1.4142 then find the value of V2-1 .
\/5+1
1
a2 Yatb (b2 \b+c [ c2 \cta
6. Prove that X 5 . X 5 . X 5 =1
xP? x© x2

240 + 239 + 238

7. Evaluate : 241+240_239.

If %:am\/@then find the values of a and b.
+

N

9. Prove that !

1 2
+ + =0.
2+43 B3 2-+5

10. Find the value of the expression 2 \4/32 .

11. Ifx = (7+ 4J§ ), then what is the value of the expression x+l?
X

12. Represent the following questions on the real line?
(i) 2,45,413,V17,3 (i) 74,453,482

13. Find the product of the expression %/5.6/5.12 3272
o _ oy La7?
14. Simplify the expression {(81) } .

15. Find the value of \/3‘2 .
16. Find the value of (256)%'® x (256)%%,

17. Simplify a3b* .3 a%b?
18. Multiply 328 by 24/7.

19. Divide 3[128 by §/64.

20. Divide 18,/21 by 6/7.

2
21. Rationalise thé denominatef of —— .
NN
-4/5
3125
22. Simplify |—— .
y ( 243)

23. Show that 127272%....= 1.27 can be expressed in the form P , where p and g are integers
q

and'g 0.
24 Whieh'is greater §/§or (‘/Z?

25 256j_1/4 1
26. Simplify ——+

[2s)
445 4-5"

Vi
4 1

(216)2/3 h (256) 24 '

28. Simplify 3@-%\/;4\/5.
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29. Ifx=3+ \/g, then find the value of (XZ +i2j
X
290122408 7

30. Prove that 3, %0 % :E'

31. If a and b are rational numbers and %— +b«/§, then find the values of a+b?.
32. \/_JM/_ +b\/€) , then find the values of a and b.
3J’ 203
33. If a and b are rational nhumbers and M=a—b\/ﬁ, then find the valdes ofta,and b.
NN
34, Ifx = B+42 andy = 3-\2 , then find the value of x? + y2.
B2 Bz
35. Ifx = (542 \/6), then show that \/;+%=i2\/§.
X
4 1 2

36. Find the value of + + .
(216)‘2/3 (256)‘3’4 (243)—1/5

-3/4 -3/2 -3
37. Show that (SIJ X (ﬁj —(§J =1
16 9 2

38. Express 0. 235in the form of p/q, where pfand q are‘integers and q = 0.

2
39. If x = 4+4/15, then find the value of [x+1] .
X

2J3-1
(3-1)? -4

3/4 3/2 &
41. Simplify (81j X [ZSJ —(Ej
16 9 2
42. Simplify 4/81-8(3/216)%15(§[82).+ /225

43. Write the foll@wing in descending order of magnitude §/§ %/Z {’/E

40. Simplify and theng@Xpress it with“rational denominator.

1
44, Ifx =5*% 2\/5, themfind the value of x> +—.

X
1
45, Rationalisexthe'deneminator of —————.
7613
i BN B2 , then find the value of a® + b? - 5ab.
B2 NN
2/3
47. Find the value of (—j + ! + \/E
125 256 1/4 3 64
EI

2 1 3
+ - .
V5+V3 B+42 B2
49. Find the value of x, if 27%+22X =321 .
50. If 5% 3x328_205 then find the value of x.

48. Simplify the following
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ANSWERS
1. 0.975 27. 80
55 62 69 76 83 01,3
120'120'120 120 120 8. —¢
3 88 29. 34
99 30. 7/10
4. 0.6868868886......, 0.7070070007.... 31. 65
5. 0.4142 32. a=2,b=5/6
6. 1 33. a=9/2,b=1/2
7 34. 98
7 10° 35. +2.3
8 a=11andb = -6 36. 214
9. 0 37. 1
10 31/10 38 &
11. 14 999
12. Number line 39. 614
13. 2 40. Ah /328
14. 3 6( )
15. 1/3 41. 1
16. 4 42% 0
g 43, 3f4>33+352
17. af®b
18 84 44, 98
84
20. 33 46. 93
21. -(\/g—l—\/g) 47. @
16
22, 81 48. 0
625 3
23. 14/11 49. x=c
24. 33, 0. s
25. 65/16
26. 42/11
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2 POLYNOMIAL
BASIC CONCEPTS

Polynomial : An algebraic expression in which all the exponents of variables are whole
numbers is called polynomial.
Whole numbers means 0,1,2,3,4,5....c..ccccccvvvevinennnn. .

Example :- NG +1, y3 ,9t Not example 1= 4x 72 +1, y3/2 %4«/;

Classification of polynomial in one variable

On the basis of no. of terms Constant polynomial On the basis,of degreeof variable
(i) monomial Zero polynomial (iy" Lineanpolynomial

(ii) Binomial (i), quadratic polynomial

(iii) trinomial (iii)y Cubic pelynomial

(iv) Bi-quadratic polynomial
Degree : Highest power of the variable in a polynomial is called,degreeyof the polynomial.

Algebraic identities :

(i)  (x+a)(x+b)=x2+(a+b)x+ab (i) d® —b? = (a—b)(a+b)
(i)  (a+h)?>=a’+2ab+b? Giv) (a—b)?>=a’-2ab+b?
(v)  (a+b)®*=a®+3a%b+3ab? +b° (vi) (a—h)®=a%-3a%b+3ab?-b°
(vii)  a®+b®=(a+b)(@®—ab+b?) (viii) a®-b%=(a—b)(@?+ab+b?)

(ix) (a+b+c)®=a’+b%+c? +2ab+ 2bcHR2eca
(x) x3+y3+z3—3xyz:(x+y+z)(x2+y2+22—xy—yz—zx)

(xi) Ifx+vy+z=0then x3+y3+z3=3xyz

ASSIGNMENT

Write the'degree of the,following polynomials.

7x* #2x +'5

8yA-4y +.6

78+ 4t

22+ 5

Identify, which types of polynomial are given below on the basis of degree.

3x* + 5

Z%% 4z +\1

3t

3vi+ 2vi + v

Find the degree of the polynomial 1 - x* - x> + 2x’.

Find the coefficient of x in the expansion (x+3)>.

What is the degree of the polynomial p(x) = (x-1) (x+1)?

If p = 14, then find the degree of the polynomial p(x) = (p-x)* +14.

Find the coefficient of x? in (3x* + 2x - 4) (x*> - 3x - 2).

The polynomial P(x) = x* - 2x> + 3x® - ax + 3a - 7, when divided by (x+1), leaves the
remainder 19. Find the value of a. Also find the remainder, when p(x) is divided by x+2.

DNOUAWANTONAD TO
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If the polynomials p(x) = 2x> + bx? + 3x - 5 and q(x) = x> + x*> - 4x - b leaves the same

remainder, when divided by x — 2, then prove that bz_?l?’.

10.
11.
12.

13.

14.

15.

16.
()
17.

18.

19.

20.
21,
22,
23.
24,
25.
26.
27.
28.
29.

30.
31.

32.

33.
34.

(i)

(iv)
35.
36.

37.

38.
39.

40.

41.

If x> + k x + 6 = (x+2) (x+3) for all x, then find the value of k.

Find the zeroes of the polynomial 3x* + x - 2.

The polynomials x> + 2x? - 5ax - 8 and x> + ax® - 12x - 11, when divided by (x-2) and

(x-3) respectively, leaves remainder p and q. If g - p = 10, then find the value of a.

Find the value of a so that the polynomial x*> - ax* + 13x + 15, when divided by (x-1), gives 2
as the remainder.

If ax® + bx?> + x - 6 has x + 2 as a factor and leaves remainder 4, when divided by x -2, then
find the values of a and b.

Verify that x®> + y? + 2> - 3xyz = %(x+ y+12) [(x—y)2+(y—z)2+(z—x)2]

Without actually calculating the cubes, find the value of each of the féllowingt
(-12)°* + (7)® + (5)° (i)  (28)% + (-15)° + (;13)°

Factorise 7x2 42 [14x+2.

1 27a°
Factorise 27a3+ + a + da

64b3  4b  16b2

Factorise 2./2a%+8b3-27¢3 +18\/§abc .

Ifa+ b+ c=5andab + bc + ca = 10, then prowe that.@>» b®+ & - 3abc = -25.
Find the value of k, such that (x-1) is a factor 6f 5X3 + 4x% = 6x +.2k.

If (x* - 1) is a factor of ax® + bx® + cx + d,.then show.thatla + c = 0.

Factorise x> - 10x? - 53x - 42.

If x> - 5x° - p X + 24 = (x-4). q(x), theh what islthe value of p?

What is the must condition for the indices of x‘in a polynomial of x?

Find the remainder, when p(x) = 4x3 - 12 XA+ 11x - 5 is divided by (2x - 1).

The volume of a cuboid is 2x* - 16, then find itsgpossible dimensions.

Find the values of 58° - 24° 4347

Factorise 5(3x+y)? + 6 (3x+y) - 8

Factorise 7./2 x2—10x—4\/§
Factorise 5,/5 x2+20x+3\/§

Find the product (a—ll (a+1) a’ +i at +i using a suitable identity.
a a a2 a’

Simplify \/Zaz +2\/3 ab+3b?
Whichfoef the following expressions are polynomial?

J3x%-2x (i) 1-.5x (iii) +5X+7
5x-2
X=2)(x—-4 1
(X 2(x— ) v L
X 2X
What“must be subtracted from X to make it %?
y

If the polynomials (2x3 + ax®> + 3x - 5) and (x> + x*> - 2x + a) leave the same remainder
when divided by (x-2), find the value of a. Also, find the remainder in each case.

The remainder of the polynomial 5 + bx - 2x*> + ax®, when divided by x - 2 is twice the
remainder when it is divided by (x+1). Show that 10a + 4b = 9.

Factorise (5a - 7b)® + (9c - 5a)®> + (7b - 9¢)>.

V\éithout actual division, prove that (2x* - 6x> + 3x? + 3x - 2) is exactly divisible by

X =3x+2

If (x> + ax*+ bx + 6) has (x - 2) as a factor and leaves a remainder 3 when divided by (x -
3), then find the values of a and b.

Factorise 9x*+ y? + z? - 6xy + 2yz - 6zx. Hence, find its value when x=1, y=2 and z=-1.
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42.

43.

44,

45.

46.

47.
48.

49,

50.
51.
52.
53.

54.

55.
56.

57.

58.
59.
60.
61.

62.
63.

64.
65.

66.

67.

68.
69.
70.

71.

72.
73.
74.

75.

76.
77.

78.

Factorise a'? y* - a* y1?

3 3 3
(az—bz) +(b2—cz) +(cz—a2)
@-b)*+b-c)d+c-a?’
Prove that 2x> + 2y> + 22% - 6xyz = (x+y+z) [(x - ¥Y)* + (y - 2)® + (z - X)°]

3 3 3
f (Ej _[Ej —[lj =7—); , then find the value of x.

Simplify

15 3 5

If x= \j_ \/_y \/_ \/§andz_\/_ ﬁ then find the value of x*> + y* + z° - 3xyz.
If x= (2+\/_)2 +(2 \/_)Zand y= (2+\/_)2 —(2 J_)Z then evaluate x* +4/°.

Ifa+b+c=5andab + bc+ ca =15, then find the value of
(a+b)® + (b+c)+ (a+c)-3(a+b)(b+c)(a+c).
If x2 +i2=7, x > 0, then find the values of x3+i3 and x—1 .

X X X
Find the coefficient of x? in (4 + 4x?) (3x? - 5)
Find the zeroes of x* - 7.
Find the value of p for which x + p is a factor of x> + p X'& 3)- p.

Find the value of 94x96, by using identity.

Find the value of the polynomial p(z) = 3z° - 4z + J1_7, where z = 3.
If p(x) = x> + 3x®> - 2x + 4, then find the valuefofip(-3) + pli) + p(0).
Find the remainder, when x3 - 3x? + 3x - 1 is divided\by (x=1)\

Using remainder theorem, find the remaifider when x? +3%* +3x + 1 is divided by x—%.

Find the value of p, if (x-2) is factor of the polynomial x> - px* + 12.

If — 1 is a zero of the polynomial p(x) = ax® ».x*> +/X + 4, then find the value of a.
Using factor theorem, show that (x + 1) is a factor of x*° + 1.

Factorise 2y> + y?> - 2y - 1.

Find the value of k, if (x-1)is a factomef 2x2 + kx ++/2 .

What are the possible expressions for.the dimensions of a cuboid, whose volume is
12 ky? + 8 ky - 20 k

Find the value of x>'= 8y® =36 xy{= 216, when x = 2y + 6.

If x+1=7, thefl find thelwalue ofax’ +i3.
X X

If a + b =410 and a’ + b3 = 58, then find the value of a3 + b>.

1)
Expand (4——] .
3x

Factorise x5 v°.
Factorise 8X° V& - X°.
If (a+b) = 5'anda’ + b? = 40, then find the value of a*> + b>.

Simplify (&+ﬁ) («/;—\/V)(XJF y) (x2+y2).

Factorise (2x+3y)> - (2x - 3y)°>.
Factorise p3(q - )+ q® (r-p)® + * (p - q)°.
If x -y = 2 and xy = 15, then find x>+ y? and x3 - y>.

If x2+i2:7, x > 0, then find the values of x3+i and x—l.

X X3 X
0.75x0.75x0.75+0.25x0.25x0.25
0.75%0.75—0.75x0.25+0.25x0.25

Factorise x'? y* - x* y*?

Prove that

(b+c)®  (c+a)° (a+h)’
3bc 3ac 3ab

Ifa®+ b*+ ¢ = 3abcanda + b + ¢ = 0, then prove that =1.
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N =

N AW

11.
12.
13.
14.
15.
16.

17.

18.

19.

20.
21,
22,
23.
24,
25.
26.

27.

28.
29.

30.

31.

32.

33.
34.

35.

ANSWERS
(a) 2, (b) 2, (c) 3, (d) 1. 36.
(@) quadratic, (b) cubic, (c) linear, (d) 37.
bi-quadratic 38.
4 39.
27 40.
2 41.
3 42,
-16 43,
62 44,
— 45,
5 46.
5 47.
-1, 2/3 48.
a=2 49,
a=27 50.
a=0andb =2 51
proved )
(i) -1260, (i) 16380 gg
7x++/2)? '
(e
1 55.
(33.-'—%) gg
(2 a+2b-3c). -
[Za2+4b2+902—2«/§ab+6bc+3«/§acJ gg
prove 61.
-3/2 62.
show that 63.
(x+1) (x+3) (x-14) 64.
2 L 65.
non-negative integers. 66.
-2
2, (x+24/2) and (x-242) 67.
141984 68.
(3x+y+2)(15x+5y-4) 69.
(x—ﬁ)(? 2 x+4) 70.
71.
(5x+3ﬁ)(ﬁ x+1) 72.
1 73.
at- = 74.
a 75.
ﬁa+ﬁb 76.
77.

(i), (ii) are polynomial expressions, (iii),
(iv), (v) are not polynomial expression.
x2_y?2

Xy

78.

5

9

3(5a—"7b)(9c —5a)(7b —9c)
proved

a=-3,b=-1

4

atyt[(@*+y") (@*+ y) (@a+y) (@a-y)]
(@a+b)(b+c)(c+ a)
proved

8

0

8

-200

-18, +/5
-8
A
3

4x+1

15+A/1%

20

0

27/8

5

2

proved

(y-1) (y+1) (2y+1)
k=-(2++2)

=4k, b=3y+5, h=y -1
0

322

370
oa——— 10,14

+_

27x3 X 3x?
(X-y) (x+Yy) (C+xy+y?) (X* -xy+y?)
x? (2y - x) ( 4y? + x* + 2xy)
237.5
xt -y
18y(4x* + 3y?)
3par(p-q)(g-r)(r-p)
34, 98

18 +/5
proved
Xyt (x4 ¥ (P + yE) (x+y) (x-y)]
proved

4
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3 COORDINATE GEOMETRY
BASIC CONCEPTS

Coordinate Geometry :-

The position of any object lying in the plane can be represented with the help of two
perpendicular lines. Coordinate geometry is the branch of mathematics which studies the
position of an object lying in a plane, described with the help of two perpendicular lines.

Origin :- The point of intersection of these lines is called origin and it is denoted(by,O.

Quadrant :- The intersection of X-axis and Y-axis divide the plane into fous parts. These four
parts are called quadrant.

Rules for signs of Coordinate :- Y
ITI Quadrant (-,+) I Quadrant (+,+)
X'0Y XOY
X' «— » X
(o]
III Quadrant (-,-) IV Quadrant(+,-)
X'oyY’ XOY”
*’
ASSIGNMENT

1 Plot the points P(1, 0), Q(4, 0)«and S(1, 3).“Find the coordinates of the point R such that
PQRS is a square.
2 In the given figure, if A ABC and A"ABD. are equilateral, then find the coordinate of points C

and D. Y
A

C

) A B
s 2.0 @,0) > X

D

v,
Y

3 Plot the points (3, 2), (-2, 2), (-2, -2) and (3, -2) in the Cartesian plane. Join these points in
order and name the figure so formed.

4 In which quadrant, the point P(-5, 3) lies?

5 The coordinates of two points are A(3, 4) and B(-2, 5), then find (abscissa of A) — (abscissa)
of B).

6 Find the equation of X-axis and Y-axis.

7 Find the ordinate of any point on X-axis also point on X-axis

8 Find the abscissa of any point on Y-axis also point on Y-axis
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10
11

12

13

14

15

16

17
18
19
20
21

22
23

24

25

26

27

28
29

30

31

32

Find the coordinates of four points lying on the coordinate axes at a distance of 5 units from
the origin.

Are there any points which do not lie in any of the quadrants? If yes, where do they lie?

Find the image of point (2, 5) under

(i) X-axis (ii) Y- axis

On plotting the points O(0, 0), A (5, 0), B(5, 3) and C(0, 3) and joining OA, AB, BC and CO,
which figure is obtained?

Draw the quadrilateral with vertices (-4, 4), (-6, 0), (-4, -4) and (-2, 0). Name the type of
quadrilateral and find its area.

Plot the following points and write the name of the figure, thus obtained. A(2, 0), B(4, 0), C(4,
2) and D(2, 2).

Find the coordinates of the vertices of a rectangle placed in III quadrant, infthe Cartesian
plane with length p units on X-axis and breadth g unit on Y-axis.

Find the coordinates of the points,

(i) which lies on X and Y-axes both?

(ii) whose ordinate is -4 and which lies on Y-axis?

(iii) whose abscissa is 5 and which lies on X-axis?

Plot the following points, join them in order and identify the figure, thus formed A(1, 3), B(1, -
1), C(7, -1) and D(7, 3). Write the coordinates of the point of intersection of the diagonals.
PQR is an equilateral triangle with coordinates of Q and®R as (-2, 0) and (2,°0), respectively.
Find the coordinates of the vertex P above X axis.

Find the perpendicular distance of the point P(7, 5) fromitheY-axis.

If (x+2, 4) = (5, y-2), then find the coordinate (x, vy).

The perpendicular distance of a point from the X-axis is 2“units and the perpendicular distance
from the Y-axis is 3 units. Write the coordinate of‘theypoint) in\which these quadrant lies.
Draw a quadrilateral, whose vertices are(3, 2), (2, 3), (8347 5) and (5, -3).

A point lies on X-axis at a distance of 9 junits from X-axis. What are the coordinates? What will
be its coordinates, if it lies on Y-axis at a distafice of 29 units from X-axis?

PQR is an equilateral triangle in which coordinates of Q and R are (0, 4) and (0, -4),
respectively. Find the coordinates of the vertex'Pfin the right of Y axis.

A AOB with coordinates of A and Oras (4, 0) and*(0, 0). If AB = 5 units, then find the
coordinates of B above X axis.

Plot the points A(1, 3), B(1,=-1)y C(7, -1) and D(7, 3) in Cartesian plane. Join them in order
and name the figure se formed.

Plot the points A(-3£-3), B(3, -3)£C@3, 3) and D(-3, 3) in the Cartesian plane. Also, find the
length of line segment AB.

Plot the point (1, -1),7Q(2,3) andR(8, 11). Show that they are collinear.

Plot the following points, Join them in order and identify the figure PQRS, thus obtained
P(1,1), Q@#&, 2), R(4, 8) and S(1, 10).Write mirror images of point P in X-axis and Y-axis.
Mark the'points (2, 2)n(2,-2), (-2, -2) and (-2, 2) on a graph paper and join these points.
Namefthe figure that you cbtain. Also, find the area of the figure so obtained.

Mark the points (0, 2), (3, 0), (-3, 0) and (0, -2) on a graph. Join these points. Name the
figure obtained and find the area of the figure so obtained.

Plot and write the coordinates of the vertices of a rectangle, whose length and breadth are 6
and'S units respectively, one vertex is at the origin, the longer side lies on the X-axis and one
of the vertices lies in the first quadrant. Also, find its area.
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O NOUTP,~,WDN -

PR, REPRO
AWNRO

= =
A

ANSWERS

R(4, 3) 17
(0,+/3a), (0, —/3a) 18
Rectangle 19
IT quadrant 20
5 21
y=0,x=0 23
zero, (x,0) 24
zero, (y,0) 25
(51 O)I (OI 5)1 (_51 0) and (OI -5) 26
yes, either on x-axis or y-axis. 27
(i) x-axis = (2, -5), (ii) y-axis = (-2, 5) 29
Rectangle
Rhombus, 16 sq units
Square 30

31

(0,0),(=p.0).(~p.~4).(0,~q)

32

(4, 1), Rectangle

(0, 243)

7 units

(3, 6)

(3, 2), I quadrant

(91 O)I (OI -9)

(44/3,0)

(0, 3)

Rectangle

AB = 3+3=6 units

Trapezium; Mifrorimages of P in“X-axis
and Y-axisare (1)-1) and (-1, 1),
respectively.

squaregfarea, = 16'sg. units
Rhombus; area = 127sg.>units
area =30/s9 units
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4 LINEAR EQUATIONS IN TWO VARIABLES
BASIC CONCEPTS

Linear Equations in Two Variables:

An equations which can be put in the form ax + by + ¢ = 0,where a, b, and c are real numbers, a
and b are not both zero, is called a linear equation in two variables. In equations ax + by + ¢ = 0,
the values of x and y are always real.

ASSIGNMENT

How many solutions of the linear equation 2x - 4y = 5 have?

If (2, 0) is a solution of the linear equation 2x + 3y = k, then find the value of k.
How can we represent the coordinate of x-axis?

At what point, the graph of linear equation 3x + 2y = 6 cuts thely-axis?

What is the form of equation of x-axis?

How many linear equation in x and y can be satisfied by xf= 1"and\y = 2°?

Write a linear equation, where the point of the form (a, a) lies.

Write a linear equation, where the point of the form (@),-a)always lies.

Draw the graph of the linear equation y = 6.

0. Is the point (0, 3) lies on the line 3x + 4y = 122

BV NoU R WLNE

1
11. Determine the point on the graph of the linear equation 2x\+ 5y = 19, whose ordinate is 1 —

times its abscissae.

12 Draw the graph of the equation represented by a straight line which is parallel to the x-axis
and at a distance 3 units below it.

13 How many solutions(s) of the equation 2x"# 1 =X — 3 are there on the

(i) number line? (ii) Cartesian plane?
14 Draw the graph of the lineaf equation 3x + 4y = 6. At what points, the graph cuts the x and
the y-axis.
15 The linear equation that converts Fahrenheit (F) to Celsius (C) is given by the relation
5F -160
C=———.
9

(i)  If the temperature is 86%E4# what is the temperature in Celsius?

(i) If the temperature is 35% what is the temperature in Fahrenheit?

(ili) If the temperature.is 0° €, Wwhat is the temperature in Fahrenheit and if the
temperature is 0° F, What is the temperature in Celsius?

(iv) What isythe“numericalivalue of the temperature which is same in both the scales?

16 “IWo years,later, ayfather will be 8 year more than three times the age of the son”. Taking the
present age of father and son as x and vy, respectively. Write a linear equation for the above
and draw its graph. From the graph, find the age of the father when the son’s age is 10
year.

17 ““In which'quadrant, the positive solutions of the equation ax+by+c=0 always lie?

18 When 5 times the larger of two numbers is divided by the smaller, the quotient and remainder
are 2 and 9 respectively. Form a linear equations in two variables for above and give its two
solutions.

19 For what value of ¢, the linear equation 2x + cy = 8 has equal values of x and y for its
solution?

20 Lety varies directly as x. If y = 12 when x = 4 then write a linear equation. What is the value
of y when x =5
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PN A WN =

15.

16.

17
18

19
20

ANSWERS

Infinitely many solutions
4

(x,0)

(0, 3)

y=0

infinite linear equations
y =X

X+y=0

draw graph

yes

(2, 3)

y = -3 draw graph
x=-4

3
(21 0) 7 (OIEJ

0
0)30°(n)95°(m)320,(_}§9j

9
(iv)C=F=-40
Xx—3y-12=0, 42 years
Ist quadrant

5x-2y-9=0, (0’_9) (gOJ
2 5

RANKERS MATHS ACADEMY, IX, X, XI, XII, IT-JEE, C-6/75 YAMUNA VIHAR, VIKAS GUPTA, PH -9810929414

www.rankersmaths.com Page 13

vikasgupta.rma@gmail.com



COMPLETE ASSIGNMENT BOOK IX, RANKERS MATHS ACADEMY, C-6/75Y.V. VIKAS GUPTA (9810929414)

5 INTRODUCTION TO EUCLID’'S GEOMETRY
BASIC CONCEPTS

Euclid’s Postulates

A straight line may be drawn from any one point to any other point.

A terminated line can be produced indefinitely.

A circle can be drawn with any centre and any radius.

All right triangles are equal to one another.

If a straight line falling on two straight lines makes the interior angles on the same, side of it
taken together less than two right angles, then the two straight lines, if producediindefinitely,
meet on that side on which the sum of angles is less than two right_angles.

aua b wWNBE

Euclid's axioms

Things which are equals to same thing are equal to one anéther.

If equals are added to equals, then the wholes are equalg

If equals are subtracted from equal, then the remainders are equal.
Things which are coincide with one another are equal to'ene“another.
The whole is greater than the part.

Things which are double of the same things arelequal to one another.
Things which are halves of the same things are equalito one another.

NoOUup,~,WNRH

Euclid’'s definition

1 A point is that which has no part.
2 A line is breadth less length.
3 The ends of a line are points
4 A straight line is a line which'lies evenly with the points on itself.
5 A surface is that which has length andbreadth only.
6 The edges of a surface are lines.
7 A plane surface is @ surface whichylies evenly with the straight lines.

ASSIGNMENT
1 In the figdre given, below; ZDOB =87° and COA=82°. If Z/BOA=35°, then find

/COB, and «£COD C
D
B
> A
@]

1
2 If a point C lies between two points A and B such that AC = BC, then prove that AC = EAB'

explain by drawing the figure.
3 In the given figure, if AB = CD, then prove that AC = BD.

A B C

B

Qe

4 In the given figure, we have AB =BC and
BX = BY, show that AX = CY.
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5

10

1

12

In the figure given below, if QX =%XY , PX =%XZ and QX = PX, then show that XY = XZ.

X
QAP
Y Z

In the figure given below, if PS = RQ, then prove that PR = SQ.

P R S Q

If Q is mid-point of line segment AB and P is mid-;goint of AQ, thoen show that PQ=%AB .

In the given figure, we have AC = DC and CB = CE, show that’/AB = DE:.

F
A
C
B
D
In the figure, if £L1=£3, Z2=/4 and £3=44 , then,write'the relation between 1 and /2,

using a Euclid’s axiom.
3
4
1
2

In the given figure, wethave /1=4£2 and £3=/4. Show that ZABC =/ZDBC . State the
Euclid’s axiom used. A

D

Inythe given figure, AE = DF, E is the mid-point of AB and F is the mid-point of DC. Using an
Euclid’s axiom, show that AB = DC.

B E A
D F c
Euclid belongs to which country?
ANSWERS
Z/COB=47°and ~COD=4Q° 9 L1=/2 10  Axiom 2 12 Greece
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6 LINES AND ANGLES

4 In the given figure, if Z/POR and ZQOR

form a linear pair and a - b & 80° then find
the value of Zaand 4b.

»

A

ASSIGNMENT
1 In the given figure, prove that B o A
ZAOB + ZBOC + ZCOD + ZDOA =360° .
A D
C
2 In the given figure, OQ bisects Z/AOB.
OP is a ray opposite to ray OQ.
Prove that Z/POA=/POB. J o 9
) \ A
B
@)
R
3 In the given figure, two straight liens PQ and RS 2C
intersect each other at O. If ZPOT =75°, Pik) a
then find the values of b and c. 750 b
P S
T R
a
ﬁ/
P 0O - Q
X

5 In the given figure if, TABII'CD, 100°

then find the @alue of x. C D
5Q°
A B

6 In ANABQC, if ZA=(2x—5%), ZB=(5x+5°) and £C =(3x+50°)
then\find the valuesiof x, ZA, ZBand £C . A
Z' Win the given figute, if ABIICD 60°

D E
andhDE ILCF , then find the value of x. X
40° -
F
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10
11
12

13

14

15

16

17

18

19
20
21

22

23

In the given figure, AB is a mirror, P R
PQ is the incident ray and QR is the reflected ray,
if Z~PQR=108°, then find the value of ZAQP. 108°

A Q

How many triangles can be drawn having its angles are 53°, 64° and 63°? Given reason.

Can a triangle have all angles less than 600? Given reason.

The measure of angles of a hexagon are x°, (x - 5)°, (x - 5)°, (2x - 5)0 (2x - 5)° and (2x +
20°). Find the value of x.

The supplement of an angle is one-fifth of itself.

Determine the angle and its supplement.

In the given figure,

Find the value of x. \

B
65°
In the given figure, what value of x
will make EFIICD, if ABIICD? E F
252
C
B
In the given figure if, ABIIED, 62°
then find the value of x. 7
G H
> B
In the given figure ,C ABIICD . A 58°
If /BAO=58° and £QCD =42°%,
then find the ¥alue of X. 0y )X
42°
C »D
In the given, figureif £AOC =50°, A C
then find (ZA©D +2COB). 0
D B

If two supplementary angles are in the ratio 11 : 7, then find the angles.
Find the’measure of the angle which is complement of itself.

Find the measure of an angle, if six times its complement is 12° less

than twice its supplement.

In the given figure,

find the value of x. ~ 150 \

If the angles (5x+6)° and (13x+30)° are supplementary , find the value of x.
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24
25

26

27

28

29

30

31

32
33

34

35

36

In AABC, if 2£ZA=34B=6 £ZC, calculate the measure of ZA, /B, ZC.
In the given figure Z/PQR and ~ZQOR R

form a linear pair. If b - a = 60°, then
find the values of a and b.

In the given figure, PQ Il RS,
ZQPR=70° and ZROT = 20°.

Find the value of x.

In the given figure, OP bisects ZAOC, 0Q
bisects ZBOC and OP 1. OQ . Show that points
A, O and B are collinear.

In the given figure, m lIn and p Il Q. /
If £/1=75°, then prove that 1/

42:41+%of a right angle.

In the given figure,
ZA=(x-6),2B=(3y+6)",«£C=(4y) ,£D=%",LAB I'CD
Find x and vy.

An exterior angle of a triangle isf120°ahd one of its interior A B
opposite angle is 40°. Find the'other two angles of the triangle.
In the given figure, ZACB,=120°
and ZAPB =100°. Find the values
of x and y.

B P C D
In A ABCY if WA+ £B=65", /B + ~/C =140° calculate the measure of ZA, /B, ZC.
Two<«€omplementary angles are such that two times the measure

offone’is equal“to three times the measure of the m n
other. Find the measure of the larger angle. /Zx /
In thefigure given, p
mlln and pllg- / /
Find the value of x. / /4 G q
X-
Q A
In the given figure, S
QPIIML. Find the value of x. 159 35 10°
X
B P B L
In the given figure, if ABIICF and 40° /
CDIIEF, then find the value of x. FAX >E
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0,0
37 The degree measures of three angles of a triangle are x°, y° and z°. If 20 = X ;y , then find

the value of z°.
38 If two lines intersect each other, then prove that vertically opposite angles are equal.

39 In the given figure, if ABIIDC,

/BDC =30°and ZBAD =80°,
then find 2x, £y and /z.

40 In the given figure,
find the value of x.

41 ABC is a triangle with ZBAC =90°and A
AL 1 BC. Prove that ZCAL = ZABC.
42 In the given figure, AC L CE,and
A:B:C=5:3:2, Find the value
of ZECD. o
B C D
A
43 1In the given figure, ABIIDE. 1
Show that /1+ /2 — £3=180°. 2>C
B
44 1In the given figure, ABIIDC. D E
X
If x:4—yand y:3—z,then C
3 8
find #BCDand ZABC.
36°
A D

45 If a transversal intersects two parallel'lines, then alternate interior angles are equal.

46 A transversal intersects twofparallét lines, prove that bisectors of any pair of corresponding
angles so formed are parallel.

47 If two parallel'lines are intersected by a transversal,

then prove that the biSectors of two interior angles are parall%A
48 Ingthe'figure, prove that

ZADC —ZA% /B4 ZC B D E
49 'In AQPR, Q> /R, PA is the bisector of ZQPR N

and PM LOR. Prove that ZAPM = 1(4Q—LR) c

2
50 If the bisectors of ZB and ZC of a triangle ABC meet at a point O, then prove that

Z/B0OC =90° +%LA

51 In triangle ABC, the sides AB and AC of triangle ABC are produced to points E and D
respectively. If bisectors BO and CO of ZCBE and ZBCD, respectively meet at a point O,

then prove that «BOC =90° —ng.
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52

53

54

55

56

P, OOWON OUPhW

= O

12
13
14
15
16
17
18
19
20

The side QR of APQR is produced to point S. E 4\ D
If the bisectors of ZPQR and ZPRS meet at point T, 5
3
then prove that ZQTR :%4QPR F C
In the given figure , sides of regular hexagon are produced. 6
Prove that /1+ /2+ /3+ /4+ /5+ /6=360° 2
A\l B
If the bisectors of the base angles of a triangle
enclose an angle of 135°, then prove that the
triangle is a right triangle.
In the given figure , if ABIICD,
then find value of x. A
State and prove angle sum property.
E
ANSWERS

b =21°and c = 48° 21 448°
a=130°and b = 50° 22 30°
50° 23 8°
ZA=21°, /B=70° £C =89° 245,90° °60° , 30°
x = 100° 25 a=60%and b = 120°

0
x = 50°and y = 80° 2 U .
36° 29, x =48" , y=12

0 0
One, because sum of angles is 180° PORNE0", 60 .
No, a triangle cannot have all angles less 31 X = 80 ;Y= 310
than 60° because, if all anglesawill,be g 40 . 25", 115
less than 60°, then their sumd will not 33 54 .
equal to 180°. Hence, it will not.be’a 34 x=32.5
triangle. 35 30
80° 36 x=75°
150°, 30° 37 z=60°
950 39 x=130%y=70%andz=110°
140° 40 x =110°
260 42 54°
260° 44  /BCD =96° and ZABC =84°
260° 55 130°
110% 70°
45°
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v b~

10

11

12

13

14

15

16
17

7 TRIANGLES
ASSIGNMENT

A

S Q
In the figure given below, BAII PQ, CAIIRS and BP =RC .
Prove that (i) BS = PQ (ii) RS = CQ.

B P R C
Q
T
R P

In the given figure, T is mid-point on side QR
of APQR and S is a point such that RT = ST.
Prove that PQ + PR > QS.

D and E are points on the base BC of AABC,
such that BD = CE. If AD = AE, then prove that
AABE = AACD.

Prove that the sum of any two sides of a triangle is greater than the third, side.

Line segment joining the mid-points M and N of parallel sidessAB, and DC, respectively of a
trapezium ABCD is perpendicular to both the sides, AB and DC. Prove that ADy= BC.

In the given figure, ABCD is a square and E

A DEC is an equilateral triangle. Prove that

(i) AADE = ABCE

(ii) AE = BE

(iii) £DAE =15°

In an isosceles triangle, prove that the altitude from the vertex
bisects the base.

ABCD is a square. If X and Y are points/on the sides,AD“and BC, A B
such that AY = BX, then prove that /XAY. = /YBX . L

In the given figure, ZPMN > ZQNM .

Show that ZLMN < ZLNM . N
ABCD is a square and P is the mid-point of AD. A

BP and CP are joined. Prove that«PCB= ~PBC . P Q
In the given figure, if AB = AC,

then prove that ZABD =/ ACE.

The diagonal AC of a quadrilateral ABCD bisects < >
ZA and /C . Prove that AB'= AD,and CB = CD. D B A C E
In the given figure, /B=ZE 6 BD = CE 1 2

and A1=/22)Show'that AABC = AAED.

In AABC , bisectors‘of £B”and ZC meet at P. Through P,

a line'LM is drawn parallel to BC, meeting AB at L and AC

at M\ Show that'tM = BL + CM. B D C E

In‘the given figure'below, if AB = AD, /x=/wand Zy=/z, then prove that AP = AQ.
In the given figure below, PQ = QR and £x=/y. Prove that AR = PB.
In the given figure below, AB = CF, EF = BD and ZAFE = ZCBD. Prove that AE = CD

R D
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18

19

20
21

22

23

24

25
26

27

()
28

29
30
31

32
33

34

35

36
37

38

39
40

In the given figure, ABCD is a square. M is the mid-point
of AB and PQ 1 CM meets AD at P and CB introduced at Q.
prove that :- (i) APAM 2 AQBM (ii) CP = CQ

M

In AABC, AB=AC and /B :%th of ZA. Find the measure of /A

In the given figure below, if PS = PR and £ZTPS = ZQPR, then prove that PT = PQ.
In the given figure below, it is given that RT = TS, £1=2/2 and £4=2/3. Prove that

(i) ARBT = ASAT (ii) RB = AS
In the given figure below, OA = OB, OC = OD and ZAOB = ZCOD. Prove that,AC = BD.
0
T S R Q
An C \ P
P M B
In the given figure, BL L AC, MC L LN, AL=CN_and L ‘
BL = CM. Prove that AABC = ANML . A ' C N
In AABC, AB=AC and ZA=36°. If the internal

bisector of ZC meets AB at D, then proye that AD =BC.
B

Prove that the perimeter of a triangle is'greaterithan the sum of three medians

Show that in a quadrilateral ABCD , AB +"BC CD'+ DA > AC + BD

D A
In the given figure, ABCD isqa square and EF is parallel to
diagonal BD and EM = FM. Prove_ that
DF = BE (ii) AM bisects XBAD
If the bisector of extefior vertical angle of a triangle is parallel M
to the base, then prove that,the triangle’is isosceles. C E B

P is a point on the bisectoriof 2%ABC". If the line through P, parallel
to BA meet B€ at Q, Provethat'BPQ is an isosceles triangle.

A
ABC is a rightitriangle with AB = AC. Bisectors of £ A meets
BC at D.Prove thatiBC = 2AD
In thedgiven figure; D is any point on the side BC of A ABC.
B D C
P

Prove‘that AB'+ BC + CA > 2 AD

State and Prove"ASAycongruency criteria of two triangles.

O is any interior point of square ABCD such that OAB is an
equilateral triangle. Show that A OCD is an isosceles triangle.
In the given figure, PQR is a triangle and S is any point in
itsiinterior. Show that SQ +SR < PQ +PR

ABC and DBC are two triangles on the same base BC such
that A and D lie on the opposite sides of BC, AB = AC and Q R
DB = DC. Prove that AD is the 1 bisector of BC. B A

D
In given figure, If x=y, AB=CB then prove that AE = CD X
Two lines / and m intersect at the point O and P is a point on a
line n passing through the point O such that P is equidistant from / E
and m. Prove that n is the bisector of the angle formed by / and m.
ABC is a right triangle such that AB = AC and bisector of angle B C

intersects the side AC at D. Prove that AB + AD = BC..
Prove that sum of three altitudes of a triangle is less than the sum of three sides of a triangle.
Prove that sum of all sides of quadrilateral is greater than the sum of its diagonals.
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41 1In given figure below, OA = OD and £1=/2. Prove that AOCB is an isosceles triangle.
41 In given figure below, RT =TS, £1=2/2 and £4=2/3. Prove that A RBT = ASAT
42 1In given figure below, OA_LOD,OC 1L OB,0OD=0A,0C =0B. Prove that AB = CD

A

43 In the given figure below, AD = BD. Prove that BD < AC.
44 In the given figure below, AB + BC + CD + DA > 2AC
45 In given figure below, /BED = ZCED and AD is the bisector of ZBAC " Prove that\BE'= CE

A B
0 A B N
59°\32
< A
/\/ 5 _
B D C D C
Q C
46 In the given figure, ST = TR, i
prove that PQ +PR > QS S T
R P

47 Prove that sum of any two sides of a triangle is greater than twice the median drawn to the
third side.

ANSWERS

19 ZA=1002
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8 QUADRILATERAL
BASIC CONCEPTS

D C

Quadrilateral :- A polygon of four sides is called a quadrilateral.
Types of Quadrilaterals: D C
Trapezium:- A quadrilateral in which one pair
of opposite sides is parallel and one pair of opposite
sides is non-parallel, is called a trapezium.

A B
Parallelogram:- A quadrilateral in which both pairs
of opposite sides are parallel, is called
parallelogram and it is written as || gm.

B

o Opposites sides and angles of a || gm are equal
o Diagonals of || gm bisect each other. A B

D C

Rectangle:- A parallelogram in which one of
its angles is right angle, is called rectangle.
o Opposites sides of rectangle are equal & each anglé,is 90°.
o Diagonals of rectangle bisect each other and are/equal. A

C
Rhombus:- A parallelogram in which all
sides are equal, is called agsthombus: D B
o Diagonals of rhombus bisect each'ether at right angle.

A

D C

Squareé- ‘A rectangle having all sides equal, is called a square.

o Each side of squareé is equal and each angle is 90°
. Diagonalsiof square bisect each other at right angle and are equal.

A B

C
. . . . . D B
Kite: - A quadrilateral in which two pairs of
adjacent sides are equal is known as kite.
A

Mid-point Theorem:
The line segment joining the mid-points of two sides of a triangle is parallel to the third side and
half of it.
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Converse of Mid-point Theorem:
The line drawn through the mid-point of one side of a triangle, parallel to another side bisects the
Third side.

Important Facts:

A trapezium is not a parallelogram but a parallelogram is a trapezium.

A rectangle or rhombus is not a square.

A square is a rectangle and also a rhombus.

A kite is not a parallelogram.

Diagonals of a rectangle bisect, each other and are equal and vice-versa.

Diagonals of a rhombus bisect each other at right angles and vice-versa.

Diagonals of a square bisect each other at right angles and are equal and wxice-versa.

ASSIGNMENT

O 0O 0O O O O O

1. In following figure, ABCD and AEFG are two parallelograms. If £Z@=55°, determine ~/F .

D C
GﬁF /
A E B
2. In the following figure, ABCD is a parallelogram ‘andh/DAB =60°."If the bisectors AP and BP
of angles A and B respectively meets at P«0RF€D. Prove that P is the mid-point of CD.

D P C

A B

3. D, E and F are the mid-points of the"sides BC, CA and AB respectively of an equilateral
triangle ABC. Show that,triangle DEF is also an equilateral triangle.

4, Two opposite angles of a paralleldgram are (3x - 2)° and (63 - 2x)°. Find all the angels of the
parallelogram.

5. ABCD is a rhaofnbus such that ZACB = 40°, then find ZADB.

6. In trianglegABC, AD is the median and E is mid-point of AD. BE produced meets AC at F. If
AC = 9 €m, then find,AF.

7. D, E ahd FTare respectively the mid-points of the sides AB, BC and CA of a AABC. Prove that
by, joining these mid-points D, E and F, the AABC is divided into four congruent triangles.

8. Efand Fareypoints on diagonal AC of a parallelogram ABCD such that AE = CF. Show that
BFDE\is a“parallelogram. D C

N

'B

9. A AABC, right angled at B sides AB = 6 cm and side BC = 8 cm. D is mid-point of AC. Find
the length of BD.

10. A diagonal of a rectangle is inclined to the one side of the rectangle at 25°. Find the acute
angle between the diagonals.

11. ABCD is a rhombus and AB is produced to E and F such that AE = AB = BF. To prove that,
EG and FG is perpendicular to each other.
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12.

13.

14,

15

16

17
18

19

20

21

In the following figure, bisectors of ZB and ZD of quadrilateral ABCD meet CD and AB,

1
produced at P and Q, respectively, Prove that /P +/Q ==(ZABC + ZADC)

"2
A B Q

P D
Prove that the quadrilateral formed by the bisectors of the angles of a parallelogram is a
rectangle.
In the following diagram of rectangle ABCD, ZABE =30°, ZCFE =144°. Find the measure of
/BEF
B F C

A E D
P,Q, R, S are respectively mid points of the sides AB£BE€, CD and DA of a quadrilateral
ABCD in which AC = BD and AC 1L BD. Prove that PQRS is,a square.
P is the mid point of the side CD of a parallelogram ABCD. Ailine‘through C parallel to PA
intersect AB at Q and DA produced at R. Prove that BA = AR and CQ = QR.

ABCD is a parallelogram in which ZDAB =80° ,~DBC =%40°4 Find the ~ADC, ZABD.
The angle between two altitudes of a parallelogram, through the vertex of an obtuse angle of

the parallelogram is 60°. Find the angles of th& parallelogram.

B C
In the following figure, ABCD{is a square,
diagonal BD is extended through Dgto,E.
AD = DE and AE is drawn as_given in figure.
What is the measure of /DAE™?
A D

E

A square'is inscribedimyantisosceles right triangle, so that the square and the triangle have
one ghgle common.Show that the vertex of the square opposite the vertex of the common
angle

bisects the hypotenuse.

Prove that'theiine“joining the mid points of the diagonals of a trapezium is parallel to the
parallel\sidesof the trapezium.

ANSWERS
55° 17 80°, 60°
37°,143°,37°,143° 18 60°,120°,60°,120°
50° 19 225°
3 cm
5cm
50°
84°
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9 AREA OF PARALLELOGRAMS AND TRIANGLES
BASIC CONCEPTS

Two parallelograms are stand on the same base and lie between same parallels are equal in
area.

Two triangles are stand on the same base and lie between same parallels are equal in area.

If a triangle and parallelogram are on the same base and between same parallels, then area of
the triangle is half of area of parallelogram.

ASSIGNMENT

Two parallelograms are on equal bases and between the same parallels."What is\the ratio of
their areas?

If a triangle and parallelogram are on the same base and between sameparallels, then find
the ratio of the area of the triangle to the area of parallelogramg

ABCD is a parallelogram and X is the mid-point of AB. If af(AADC) = 24 em?jthen find the

ar (AXCD).

ABC and BDE are two equilateral triangles such that Dhiis the mid-point of BC. Then, prove

that ar (ABDE) = %ar (AABC).

In AABC, D is the mid-point of AB and P is the any point on BC. If CQ || PD meets AB in Q

(shown in the figure), then prove that ar(ABPQ) :%ar (AABC)

A

B P C

O is any point_an the diagonal PRof a parallelogram PQRS (see figure). Prove that
ar (A PSO) ='ar (A PQO). R

P Q

In“following figure, ABCDE is any pentagon BP drawn parallel to AC meets DC produced at P
and EQ drawn parallel to AD meets CD produced at Q. Prove that ar (ABCDE) = ar (AAPQ).

A
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8. PQRS is a parallelogram whose area 180 cm?and A is any point on the diagonal QS. The
ar(A ASR) = 90 cm? . Find this statement is true or false.

9. In the following figure, CDII AE , CY IIBA. Prove that ar (A CBX)=ar (A AXY)
¢ D
B Z

A E

10. In triangle ABC, if L and M are the points on AB and AC respectively such that LMyl BC . Prove
that ar(ALOB)=ar (AMOC).

ANSWERS
1. 1:1
2. 1:2
3. 36cm?
8 False
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10 CIRCLES
BASIC CONCEPTS

o The angle subtended an arc at the centre is double the angle subtended by it at any point on
the remaining part of circle.

o Angles in the same segment of a circle are equal.

Congruent arcs of circle subtend equal angles at the centre.

o Angle in a semi-circle is right angle.

ASSIGNMENT

(@)

1. In figure, if AOB is a diameter of the
circle and AC = BC, then find ZCAB.

%

2. A chord of a circle is equal to its radius. Find the angle subtendediby this chord as a point in
major segment.

3. Infigure, if ZABC =20°, then find ZAOC.

@)

Ui’\

4. In figure, AOB is a diameter of the circle and C E
C, D and E are any threeypoints ongthe semi-circle.
Find the value of ZACD+ ZBED" A . B
\\0/
C
5. Infigure, if. ZBAB'=40°, then find ZACB.
A“ °
6. In figure, O is the centre of the circle C

such that ZAOC =130°, then find ZABC.

m!

>

7. If a pair of opposite sides of a cyclic quadrilateral are equal, then prove that its diagonals are
also equal.
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8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

O is the circum centre of the AABC and D is the mid-point of the base BC. Prove that
ZBOD = ZA.

In following figure, ZOAB =30° and LOCB =57°.
Find «.BOC and ZAOC.

If the non-parallel sides of a trapezium are equal, then prove that it is cyclic.

In figure, O is the centre of the circle
in which ZAOC =100° then find ZCBD.

w

B
In figure, if ZAOB =90°and ZABC =30°, then findh/CAQ. C‘ .
C

KN
In figure, ZADC =130°and cherd BC = chord BE. Find /CBE. A B

of the centre citcumscribing it and LADC =140°,
then find ~/BAC.

E
C
A quadrilateral ABCDlis inscribed in a circle such that AB D
is A diameter and K ADC =130°. Find /BAC.
ABCD is a cyelic quadrilateral such that AB is a diameter
A B
!/
A

The quadrilateral formed by angle bisectors of a

cyclic quadrilateral is also cyclic.
The circumcentre of the triangle ABC is O.
Prove that ZOBC + ZBAC =90°
Of D
In the given figure, O is the centre of the circle,
ZBCO=30°. Find ZBAE and ~/DBC _|

oy)
m
@)
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C

19. In the following figure, O is the centre of the

circle, BD = OD and CD 1 AB. Find ZCAB »
A O M B
D
ANSWERS

1 45°

2 30°

3 40°

4 270°

5 50°

6 115°

9 54°

11 50°

12 60°

13 100°

14 40°

15 50°

18 30° 15°

19 30°
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11 CONSTRUCTION
ASSIGNMENT

1 Construct the following angle
(iy 30° , 60° , 90° , 120° , 150° , 105°
(i) 15° , 75° , 45° |, 135° , 180° , 165°
(iii) 21’ , L , g7L’ , 67l , 5o 1°

2 2 2 2 2
Construct a triangle PQR in which QR = 3.6 cm, PQ + PR = 4.8 cm and £ Q =60¢
Construct a triangle ABC in which BC = 3.4 cm, AB - AC = 1.5 cmdand 2 B =45°
Construct a triangle PQR in which QR = 5.8 cm, PR - PQ = 1.8 €m and XQ =45°
Construct a triangle ABC in which BC = 5.8 cm, ZC =60°@nd AB - AC'= 25 cm
Construct a triangle ABC in which AC - AB = 3.5 cm, BC'= 6:2 ¢m, £C =45°
Construct a triangle PQR in which PQ + QR + PR = 40 ém, £Q=30° , ~R=60°
Construct a triangle ABC whose perimeter is 9 gfh, ~B=60° ,"2£0=45°

0o N o uun A W N
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12 HERON’S FORMULA
BASIC CONCEPT

Various formulae related to triangle

1

For right angled triangle, whose base is b and height is h.

Area of right angled triangle = %x Base x Height

For equilateral triangle, whose all three sides are equal to a

V3 o

Area of equilateral triangle = Ta

B3

Altitude of equilateral triangle = 7a

For isosceles triangle, whose two equal sides are a and base sidé€ is b.

by/4a2 —b?

Area of an isosceles triangle =

4
HERON'’S FORMULA : For a triangle whose three sides are apb and c are given.
Area of triangle = \/s (s—a)(s—b)(s—c) where s= a+Tb+c

Various formulae related to quadrilateral

5

10

For a rectangle, whose length is | and breadth’is b.
Area of rectangle =1 x b
Perimeter of rectangle = 2 (I+b)

Diagonal of rectangle = JIZ +b?

For square, whose side is a, then

Area of square of = a°

Perimeter of square = 4a

Diagonal of square = J2a

For a parallelogram

Area of parallelogram = Base x Height

Perimeter of pagallelogram = 2 (h+ b)

For a rhombus, whose diagonals are d; and d, and equal side a.

Area of rh®@mbus = %x d, % ds

Periméter of rhombus = 44a
Fonatrapezium, whose parallel sides are a and b and the distance between two parallel sides
is h,

Area of trapezium = %x Sumof parallel sides x height = %(a+b)xh
For a,regular hexagon, whose sides is a,

Area ofthexagon = 6><§a2 :g\@az

ASSIGNMENT

The sides of a triangle are in the ratio 3:5:7 and its perimeter is 300 m. Find its area.

The sides of a triangle are x, x+1, 2x — 1 and its area is x\/ﬁ. Find the value of x.

The sides of a triangular park are 8 m, 10 m and 6m respectively. A small circular area of
diameter 2 m is to be left out and the remaining area is to be used for growing roses. How
much area is used for growing roses? [Take 7 = 3.14]

Two parallel sides of a trapezium are 60 cm and 77 cm and other sides are 25 cm and 26 cm.
Find the area of the trapezium.

The length of the sides of a triangle are in the ratio 3:4:5 and its perimeter is 144 cm.
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(i) Find area of the triangle and (ii) Find height corresponding to the longest side.

6 The base of an isosceles triangle measures 24 cm its area is 192 cm?. Find its perimeter.

7 In a four sided field, the length of the longer diagonal is 128 m. The length of the
perpendiculars from the opposite vertices upon this diagonal are 22.7 m and 17.3 m. Find the
area of the field.

8 The area of a trapezium is 475 cm? and the height is 19 cm. find the lengths of its parallel
sides, if one side is 4 cm greater than the other.

9 Sanya has a piece of land which is in the shape of a rhombus. She wants her one daughter
and one son to work on the land and produce different crops. She divided the land in two
equal parts. If the perimeter of the land is 400 m and one of the diagonal is 160 m, then how
much area each of them will get for their crops?

10 Kamla has a triangular field with sides 240 m, 200 m and 360 m, where she.,grew wheat. In
other triangular field with sides 240 m, 320 m and 400 m adjacent to the previous field, she
wanted to grow potatoes and onions. She divided the field in two parts by joining the mid-
point of the longest side to the opposite vertex and grew potatoes in_0he part and.onions,in
the other part. How much area (in hec) has been used for wheat, pétatoes and onions?[1 hec
= 10000 m?, /2 =1.414]

11 From a point in the interior of an equilateral triangle, perpendicular are drawn onithree sides.
The lengths of the perpendiculars are 14 cm, 10 cm and 6_€m. Fihd the areayof the triangle.

12 How much paper of each shade is A
needed to make a kite given in figure,
in which ABCD is a square with diagonal
44 cm and an isosceles triangle whose
equal side is 20 cm and base 14 cm. I 1

13 The sides of a triangle are 13 cm, 14 cm
and 15 cm. Then, find the area of the triangle.

14 The sides of a triangular ground are 5 m, 7 m Il I
and 8 m, respectively. Find the cost of leveling
the ground at the rate of Rs 10 per m?.

15 The length of the two sides of a right angled triangle
containing the right angle diffefiby,2 cm. If the area
of the triangle is 24 cm?, thén find the perimeter of
the triangle. 1

P Q

16 Calculate the area offthétriangle whose sides are 18 cm, 24 cm and 30 cm in length. Also,
find the length of the altitude,corresponding to the smallest side.

17 A field is the foptn of a parallelogram has sides 60 m and 40 m and one of its diagonal is 80 m
long. Find thefarea of the parallelogram.

18 A garden is in\the shape‘of @ quadrilateral. The sides of the garden are 9 m, 40 m, 28 m and
15 m respectively inyconsecutive order and the angle between first two sides is a right angle.
Find the area of the garden.

19 A triangle and a parallelogram have the same base and the same area. If the sides of the
trianglelare,15'c¢m, 14 cm and 13 cm and the parallelogram stands on the base 15 cm. Then
find the height of the parallelogram.

ANSWERS
1 1500/3'm° 12 484 cm?, 242 cm?, 242+ 2139 cm?
2 X=6 13 84 cm?
3  20.86 m? 14 Rs173
4 1644 cm? 15 24 cm
5(i) 864 cm?, (ii) 28.8 cm 16 216 cm? 24 cm
6 64cm 17 600+/15 m?
7 2560 m 2

1

8 23 ¢cm, 27 cm 12 gogcn;
9 4800 m? '
10 2.26 hec, 1.92 hec, 1.92 hec.
11 300+/3cm?

RANKERS MATHS ACADEMY, IX, X, XI, XllI, IT-JEE, C-6/75 YAMUNA VIHAR, VIKAS GUPTA, PH -9810929414

www.rankersmaths.com Page 34 vikasgupta.rma@gmail.com



COMPLETE ASSIGNMENT BOOK X, RANKERS MATHS ACADEMY, C-6/75Y.V. VIKAS GUPTA (9810929414)

13 SURFACE AREAS AND VOLUMES

BASIC CONCEPTS
Figure Volume C.S.A T.S.A
Cuboid Ibh 2h(l +b) 2(Ib+bh +hl)
Cube a3 4a? 6a?
Cylinder zr?h 2zrh 2rr(h+r)
Cone %nrzh zrl zr(%r)
Sphere 4 .3 4r? o
Hemisphere %7[[’3 2712 312
Hollow Cylinder 7(R?=r®)h 27(R+r)h 27h(R+ ) +27(R* —r?)

ASSIGNMENT

1 Find the length of the longest pole that can be putin a roeam ef dimensions 10 m x 10 m x 5
m.

2 An edge of a cube measures r cm. If the dargest possibleysight circular cone is cut out of this
cube. find the volume of the cone.

3 Find the volume of a sphere is equal to two-third of the volume of a cylinder whose height and
diameter are equal to the diameter of the sphere.

4 In a cylinder, if radius is halved and heightiis doubled then what is the volume of new
cylinder?

5 If the radius of a sphere is 2r, thenwhat is the volume of sphere?

6 If the radius of a cylinder is\doubled and, its curved surface area is not changed, then find its
height.

7 Find the volume of the lakgest righticifcular cone that can be fitted in a cube whose edge is 2r.

8 The total surface area of a clibe is'96 €m?, then what is the volume of cube?

9 A cone is 8.4 cm high and the radius of its base is 2.1 cm. It is melted and recast into a
sphere. Then) what is the radius‘of the sphere?

10 In a cylinder, radius is doubled and height is halved, then what is curved surface area?

r
11 Find the total surface aréayof a cone whose radius is Eand slant height 2 /.

12 Theyradii of.two cylinders are in the ratio of 2 : 3 and their heights are in the ratio of 5 : 3.
Then), find the, ratio of their volumes.

13, The lateral surface area of a cube is 256 m®. Find the volume of the cube.

14  The radius of @’hemispherical balloon increases from 6 cm to 12 cm as air is being pumped
intoit. Find ratios of the surface areas of the balloon in the two cases.

15 A right circular cylinder just encloses a sphere of radius r. Find the curved surface area of the
cylinder:

16 If the radius of a right circular cone is halved and height is doubled then find its volume.

17 A cylinder and a right circular cone are having the same base and same height. Find the
volume of the cylinder.

18 A cone, a hemisphere and a cylinder stand on equal bases and have the same height. Find the
ratio of their volumes.

19 If a sphere is inscribed a cube, then find the ratio of the volume of the cube to the volume of
the sphere.

20 Find the ratio between the volume of a sphere and the volume of the circumscribing right
cylinder.

21 If a sphere is inscribed in a cube, then find the ratio of the volume of the sphere to the
volume of the cube.

RANKERS MATHS ACADEMY, IX, X, XI, XllI, IT-JEE, C-6/75 YAMUNA VIHAR, VIKAS GUPTA, PH -9810929414

www.rankersmaths.com Page 35 vikasqupta.rma@gmail.com



COMPLETE ASSIGNMENT BOOK X, RANKERS MATHS ACADEMY, C-6/75Y.V. VIKAS GUPTA (9810929414)

22 Find the volume of the largest right circular cone that can be cut out of a cube whose edge is
9 cm.

23 Find the number of planks of dimensions (4m x 50m x 20 cm) that can be stored in a pit,
which is 16 m long, 12 m wide and 4 m deep.

24 How many square metres of canvas is required for a conical tent whose height is 3.5 m and
the radius of the base is 12 m?

25 A school provides milk to the students daily in a cylindrical glasses of diameter 7 cm. If the
glass is filled with milk upto a height of 12 cm. Find how many litres of milk is needed to serve
1600 students.

26 A shopkeeper has one spherical laddoo of radius 5 cm. With the same amount of material,
how many laddoos of radius 2.5 cm can be made?

27 A cylindrical tube opened at both the end is made of iron sheet which is 2 cm_thick. If the
outer diameter is 16 cm and its length is 100 cm, find how many cubic centimetses of iron has
been used in making the tube?

28 A semi-circular sheet of metal of diameter 28 cm is bent to form an open conical cup. Find the
capacity of the cup.

29 A sphere and a right circular cylinder of the same radius have eg@al volumes. By what
percentage does the diameter of the cylinder exceed its height?

30 A cylindrical water tank of diameter 1.4 m and height 2.1 m¢is being fed by'a pipe of diameter
3.5 cm through which water flows at the rate of 2 m/s. Find the time taken by it to fill the

tank.
ANSWERS
1 15m 15 4rk?
3
— 1
2 12 7 16 A (volume of old cone)
3 =zt 17 3 x volume of a cone
3 18 1:2:3
4 — (volume of old cylinder) 19 E
T
. g”rs 20 2/3
3 T
h x
6 =— 21 5
2 2673
2 22 —cm?
7 gﬂ'r 14
23 1920
3
g S4lcm 24 471.42 m?
0. o B 25 739.2 L
nr 26 8
11 e b 27 8800 cm’®
4 28 622.16 cm?
12 20: 27 29 50%
13 512 m3 30 28 minute
14 1:4
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14 STATISTICS
BASIC CONCEPTS

Class Interval : - Class intervals are the groups in which all the observations are divided.

Class limits : - Each class interval is bounded by two figures which are called class limits. The
figure on the left side of a class is called its lower limit and that on the right side is called its upper
limit.

Class size : - Difference between upper limit and lower limit is called class size

Upper limit + Lower limit

2
Range :- Highest observation - lowest observation
Bar graphs :- In a bar graph, bars of uniform width are drawn with various heights. The 'height of
Bar represents the frequency of the corresponding observation.
Histogram :- A histogram is the graphical representation of a frequency distribution‘in the form of
rectangles with class intervals as bases and the corresponding frequéncies as height. There being
no gap between any two consecutive rectangles.
Histogram when class intervals are of unequal size

Adjusted Frequency = minimum class size x frequncy

Class size of this class

Frequency Polygon : - A frequency polygon is the polygon obtained by joining the mid points of
Upper horizontal sides of all the rectangles in thegshistogram.
Sum of all observations £2% =~ > fiX;

number of observationsi . n f;

Class Mark :-

Arithmetic Mean =
. : : n+1 .
Median : If n is odd, Median = — th observations

If n is even, Median = %{g]th ebservations +[2+1jth observations}

Mode : Mode is the value ofithe variable which occurs most frequently. i.e. Highest frequency.

ASSIGNMENT

1 What is thé,class mark ofithe class 90-1207
2 If X represents the mean,of n observations xi, X, .......... Xn, then what is the value of

n

DX =X

i=1

If each observation of the data is increased by 5, then what is the effect on the mean?

The mean of five numbers is 30. If one number is excluded, their mean becomes 28. What is

therexcluded number?

5 Theimean of the marks scored by 50 students was found to be 39. Later on, it was discovered
that a score of 43 was misread as 23. What is the correct mean?

6 The mean of 100 items was found to be 64. Later on, it was discovered that two items were
misread as 26 and 9 instead of 36 and 90, respectively. What is the correct mean?

7 The width of each of five continuous classes in a frequency distribution is 5 and the lower class
limit of the lowest class is 10. Find the upper class limit of the highest class.

8 Let m be the mid-point and / be the upper class limit of a class in a continuous frequency
distribution. Find the lower class limit of the class.

9 The class marks of a frequency distribution are given as follows 15, 20, 25, ..... Find the class
corresponding to the class mark 20.

10 Find the range of the given data
25, 18, 20, 22, 16, 6, 17, 15, 12, 30, 32, 10, 19, 8, 11, 20.

S W
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11

12

13

14

15

16

17

18

19

20

OCoOoONOOTUTA, WN K

The mean of 16 items was found to be 30. On rechecking, it was found that two items were
wrongly taken as 22 and 18 instead of 32 and 28, respectively. Find the correct mean.

The following observations have been arranged in ascending order

29, 32, 48, 50, x, x+2, 72, 78, 84, 95

If the median of the data is 63, then find the value of x.

If the mean of the observations x, x+3, x+5, x+7, x+10 is 9, then what is the mean of last
three observations?

The class marks of a frequency distribution are 47, 52, 57, 62, 67, 72, 77, 82, 87, 92, 97 and
102. Find the class size, class limits and true class limits.

The mean of five numbers is 30. If one number is excluded, their mean becomes 28. Find the
excluded number.

If the mean of the observations x, x+3, x+5, x+7, x+10 is 12. Find the mgan of,the last three
observations.

If the mean of the following data is 20.2, then find the value of P.

X 110 |15 |20 |25 | 30
f |6 8 P 10 | 6

The mean of 25 observations is 36. Out of these observations, if the mean-of first 13
observations is 32 and that last 13 observations is 40, find the 13" observation.

The mean marks (out of 100) of boys and girls in angexamination'are 70 and 73, respectively.
If the mean marks of all the students in that examinationtis 71, find the ratio of the number of
boys to the number of girls.

The mean of the following distribution is 50. Finditheyvalueiof \a and hence the frequencies of
30 and 70.

X110 | 30 504 70 S0
f |17 | 5a+3 \32V7a-11 | 19
ANSWERS
105 1
0 13 115
Mean is also increased by'5 . ) _—
38 14 Class size = 5, first class limits = 44.5-
49.5 and so on

39.4 15 38
64.91 1
35 16 14—
2m -4 3
1745= 22.5 17 20
26 18 36
31525 19 2:1
62 20 5, 28,24
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15 PROBABILITY
BASIC CONCEPTS

Probability of occurrence of an event E, denoted by P (E) is defined as:
P(E) = Number of outcomes favourable to E

Total number of possible outcomes
(i) For some event E we have 0<P(E)<1. (ii) P (E) = 0, when E is an impossible event.

(iii) P (E) = 1, when E is a sure event. (iv) P(notE) =1 - P(E).
(i) Coin : - When we toss a coin , either a head (H) or a tail (T) occur on thée upper face.
(ii) Die :- When we throw a die then 1, 2, 3, 4, 5 and 6 occur on the upper face.

(iii) Playing Cards : - 13 Spade (#), 13 Club (&), 13 Heart (¥ ), 13 Diamond (¢ )
4 King , 4 Queen, 4 Jack are called 12 face cards.
26 Black cards , 26 Red cards.

ASSIGNMENT

1 80 bulbs are selected at random from a lot and their lifetime (in hours) is recorded in the
form of a frequency table given below:

Lifetime (in hours) | 300 | 500 | 700 | 900" | 1100
Frequency 10 12 23 25 10

one bulb is selected at random from the leti Find the probability that its life is 1150 hrs.

2 In a sample study of 642 people, it was found that'514 people have a high school
certificate. If a person is selected at random, then find the probability that the person has a
high school certificate.

3 In a medical examination of students of aiclass, the following blood groups are recorded:

Blood group A AB | B 0
Number of studénts 10 13 12 5

A student is selected at random from the class. Find the probability that he/she has blood
group B.
4 Two coins are tossed 1000 times ‘and the outcomes are recorded as below:

Number of heads 2 1 0
Frequency 200 550 | 250

Based, on‘thisyinformation, find the probability for getting at most one head.

5 A cain is tossed 60 times and the tail appears 35 times. What is the probability of getting a
head?

6 probability of getting a blue ball is 2/3, from a bag containing 6 blue and 3 red balls. 12 red
balls are added,in the bag, then find the probability of getting
()  ablue ball (ii) ared ball.

7 In 2000 families, 650 families have 1 child, 250 families have 2 children and rest of families
have more than two children. Find the probability of having
(i) Tchild (i) 2 child (iii) more than two children.
What value represents from this data?

8 Find the probability of sun rising from east.

9 What is the probability of getting a prime number in a single throw of a die.

10 The probability of happening a event is 33%. Find the probability of not happening the event?

11 In a well shuffled deck of 52 cards. Find the probability of the following.
(i) ajack (i) a heart (iii) a face card
(iv) a black card (v) an ace of heart (vi) a red face card
(vii) a black queen

12 1000 families with 2 children each were selected randomly and the following data were
recorded.
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Number of boys in a family | 0 1 2

No of family 140 | 560 | 300
If a family is chosen at random, find the probability that it has
(i) no boy (ii) 2 boys (ii) at least one boy (iii) at most one boy

13 80 bulbs are selected at random from a lot and their lifetime is recorded in the form of a
frequency table given below

Lifetime (in hours) | 300 | 500 | 700 | 900 | 1100
Frequency 10 15 |23 |25 |7

one bulb is selected at random from the lot. Find the probability that its life is less than 900 hrs.
14  Two dice are thrown simultaneously. What is the probability of getting

(i) 8 as the sum of two numbers that turn up (ii) a doublet?

15 Two dice are thrown simultaneously. Find the probability of getting:
(i) an even number as the sum (ii) the sdmhas primenumber
(iii) a total of at least 10 (iv) a doublet of even number

(v) a multiple of 2 on one dice and a multiple of 3 on the other.
(vi) same number on both dice i.e. a doublet.
(vii) a multiple of 3 as the sum.
16 Savita and Hamida are friends. What is the probability tHat both will have
(i) the same birthday? (ii)  Different birthdays? (Ignoring a leap year)
17 A box contains 90 discs which are numbered from 1{to 90. If one discs is drawn at random
from the box, find the probability that it bears
(i) atwo digit number (ii) a perfect sqdare,number (i) a number divisible by 5
18 What is the probability that an ordinary year has'53 Saturday.
19 A bag contains 4 white and some red balls. If the probability of drawing a red ball is double
that of drawing a white ball, find the number-of 4&d balls in the bag.
20 A card is drawn at random from a well-shuffled deck,of playing cards. Find the probability
that the card drawn is

(i) A card of spades or an ace, (n) aredking,
(iii) Either a king or a queeny (iv) neither a king nor a queen.
21 Find the probability that a dumber selected at random from the numbers 1, 2, 3, 4,
S, 34,35
(i) a prime number (ii) “a multiple of 7 (iii) a multiple of 3 or 5.
ANSWERS
10 ;s L5111
2 08 2'12'6'12'36'6'3
3o 6 L 3%
10 365’ 365
PR 9 1 1
5 17 —,=,=
c 10 10 5
5 — 18 1
12 ?
6 @) 247, (i) 5/7 19 8
7 (i) 13/20 (ii)1/4 (iii) 1/10
Population should be control and small 20 iiEE
family is happy family 13 26 13 13
8 1 ,y U116
9 12 35'7'35

10 0.67

11 (i) 1/13 (i) 1/4 (iii) 3/13 (iv) 1/2 (v)
1/52 (vi) 3/26 (vii) 1/26

12 ()0.14 (i) 0.3 (i) 0.86 (iv) 0.7

13  3/5
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