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Chapterwise Division of Questions

The table below presents the chapter-wise division of the questions of the 16 papers. So this book nﬂ._a.vm put to q..:: usage-
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papers. This table also depicts the Trend Analysis of 2022-2013 papers.
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1.

REAL NUMBERS

Euclid’s Division Lemma

. (E.D.L) : Given two positive integers
aand b, there exist unique

integers q and r such that
a=bgtn, Ggr<p

Note : Euclig division Lemm

a can be used to find highest
common factor (HCF) of two

positive integers.

POLYNOMIALS

Relationship between Zero(ES

) and coefficient of a
polynomial

(i) Zero of a linear polynomial ax + b, is x = —2
a

(ii) If quadratic polynomial ax2 + py + c=k(x-a)(x-p),

where £ is any real constant; then « and B are zeroes of

quadratic polynomial ax2 + by + cwherea, b, c € R and

a=(,
b &
_ ’ coefficient of x
a+f=—= Le., sum of zeroes = — SRS e—
a coefficient of x*
c
and - B =
a
constant term

Le., product of zeroes = ————————
P coefficient of x?

(iii)  If cubic polynomial ax® + bx® + cx +d = k (x - a) (x - p)
(x —v) where k is any real constant, then o, B and y are
zeroes of cubic polynomial ax® + bx? + cx + d where a, b,
c,d eRanda%0

c d
a+B+y=_;, af + By + ¥ =; and afy= “;

Division of Polynomials : On dividing a polynomial p _(x) by a
polynomial 4 (x), let the quotient be g (x) and the remainder be
Hx), then p (x) =d (x) . g (x) + r (x), where either 7 (x) = 0 or deg.
r(x) < deg.d (x) .
Here , Dividend = p (x), Divisor = d (x), Quotient = ¢ (x) and
Remainder = r (x).
PAIR OF LINEAR EQUATIONS IN TWO
VARIABLES
Consistent, Dependent and Inconsistent System of Equations
System of a pair of linear equations in two variables :
ayx+by+c =0
a,x+by+c,=0

The given system of a pair of linear equations in two variables
has either one solution, infinite solutions or no solution.

a, b,
B b, » then the system has
a, b,

one (or unique) solution, and the
system is called consistent.

In this case, a pair of straight lines
represented by the system intersect
each other at only one point,

(i) If
solution and the system is called dependent. In this case, a

pair of lines represented by the system coincides with each
other.

So the intersect each other at infinite number of points,

- a_b ¢ .
(i) If —=—x-1 , then the given
ay b, o
system has no solution and hence
the system is called inconsistent.
In this case, a pair of lines
represented by the system are
parallel to each other.

So they do not intersect each other

at any point.

4. QUADRATIC EQUATIONS

Solutions of Quadratic Equations

Method I : Solution of a Quadratic Equation by Factorisation
Quadratic equation : ax? + bx + ¢ = ()

By spliting the middle term ‘hx’ of L.H.S, factorise the L.H.S
(ax? + bx + ¢) in to linear factors, Then after equating each factor
to zero, we find the values of the variable ‘x* of the quadratic
equation ax? + bx + ¢ = 0,

These value of x are the solutions/roots of the given quadratic
equation.

Method II : Solution of a Quadratic Equation by Completing
the Square
Consider the quadratic equation, ax? + by + ¢ = 0
(i)  Shift constant term ‘¢’ to the R.H.S.
ax? + bx=—c :
(i) Divide both sides of the quadratic equation by ‘a’.

ax® +bx é 2 b c
— == = X t—x= ——
a a a a




| /
()

IR P

ol sign ) and completing

coe vt

[

(i A\

N [
NEREE t
! 2

1
(i) A\ ] on hoth sides ot e
(AN

the W hole squane on LS

dac
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b JJ b* = 4ac
> ' 5
L 2ua 4a-

Taking square root on both sides of equal sign (<)-

X
b \/l)J - 4ac
= vt —=Ft—
2a 2a

’

b
(vi) Now. shift — from L.H.S to R.H.S to get the value of x.

2a
b b —4ac
= y=——t——mm
2a 2a
—bi\/b2 —4ac
=SS
a

Method III : Solution of a Quadratic Equation by Using the
Quadratic Formula

In the method 1I we see that solutions/roots of the quadratic
equation a2 +bx+c=0(a#0)by completing the square,

—b++/b* —4ac ()

2a

We can use this equation (i) as a formula to find the solutions/
roots of the quadratic equation ax” + bx + ¢ = 0.
Nature of Roots : For the quadratic equation: at+bx+c=0(a
£ 0), value of (b° — 4ac) is called discriminant of the quadratic
equation. The value of (b* — 4ac) is denoted by D.

D= -4ac
The discriminant plays an important role in finding the nature of
t!le roots of the quadratic equation.
@) IfD=0, then roots are real and equal.
(i) 1f D >0, then roots are real and unequal.
(iii) If D <0, then roots are not real.

xX=

5. ARITHMETIC PROGRESSIONS

Thes uen
equence (Xl, X25 X35 e, ’ xn,,......) is called an

arithmetic progression (AR), if
Xp-x = X3 Xy =

eeee = x” _x"_l =

In pgenernl, Yy

winturn] numbet

e constant difference d is culled the common diffey,

‘hee
i . (the AL 18 denoted by ‘o, Hence of :
Jirut term oy o the y ‘u’. Henee the “‘“"dardr Ay
A is o b doad .77 (— o

MATHEMATS i

v, - Constant (denoted by d) -
' hcrg ni
“‘,3’

Formula for General ‘Term of an AP,
The n' term of the AP, is given by a, = a+ (n_ ),
Here a, s the " term of the AP, g

Formula for Sum of First n Terms of an AP,

Ny qon
S E[Z(/-Q-(N—I)L/J=-2—(a+tf)

T

where ¢ = Last term up to which the sum of the A p is
Arithmetic mean(s) between two numbers ; Amh{“
mean(s) between two numbers is/arc the numbms)which .
inserted between the two numbers, then the sequence gpe s
will be an Arithmetic Progression. M :
If A be an arithmetic mean between two numbers a ang),

a, A,b will be an A.P. )by

a+b
2

A-—a=b-A4= A=

TRIANGLES L
Criteria for similarity of triangles ﬁ * _
(i) AAA Similarity Criterion or (Equi - angular eriterion)
The corresponding angles of two triangles are equal, they
their corresponding sides are proportional and hence the
triangles are similar. :
§SS Similarity Criterion : In this criterion, the.
corresponding sides of two triangles are proportiona, the
their corresponding angles are equal. Hence the triangks
are said to be similar.
SAS Similarity Criterion : In this case, if one angle of
triangle is equal to one angle of the other and the s
including these angles are proportional.
Basic Proportionality Theorem or Thale’s Theorem
Statement : “If a line is drawn parallel to one side of a triangk:
it divides the other two sides in the same ratio.”
In AABC, a line parallel to BC intersects AB atD
AD AE -

en — = ——

DB EC

(i)

(iii)

and AC#E

Converse of B.P. Theorem tmnglein“'
Statement : “If a line divides any two sides of 8

- . i
same ratio, the line parallel to the third snd;’ B s
In AABC, a line intersecting AB 1! D an

that—A—Q _AE i en DE||BC.
DB EC
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(iii) Wnite coefficient — of Yas2 | — | =2x+2 | — |x= ——
a 2a

b

(iv) Add B il

N w on both sides of equal sign (=) and completing
2a

the whole square on L.H.S.

b bY (b)) ¢
=5 22— |x+|— | =|— | ——
2a 2a 2a a

—4ac

b ) B?
= x+— | = ——
ﬁ Nmp 4q°

b\ b%—4ac
Hv H+I|u|||

2a 4a*
(v) Taking square root on both sides of equal sign (=).

b Vb? - dac

=5 x+ —=1=
2a 2a
. b '
(vi) Now, shift Nll from L.H.S to R.H.S to get the value of x.
a
b \b*-4ac
=5 X = w2
2a 2a
~b1Vb® - 4ac

= x=
2a

Method III : Solution of a Quadratic Equation by Using the
Quadratic Formula

In the method II we see that solutions/roots of the a:u&.mnn

. 4NN L

arrratine <ol 4 Lo 1 . Ay L PO ..

6. TRIANGLES

™

—x, = Constant (denoted p, _
y av » h ere Ny
i

In general, Xp4]

natural number.

The constant difference d is called the common differey

First term x, of the A.P. is denoted by ‘a’. Hence the maaa or_a

ﬂawa». Pn
AP is g,a+d,a+2d,....... 5_&
Formula for General Term of an AP,

The n™ term of the A.P., is given by a_ =g+ (n

~Dd pe
Here a, is the n't term of the A.P. : ;mf

Formula for Sum of First n Terms of an A.p,

i ~1)d]=2
S, = NTi? 1)d | S(a+h)

where ¢ = Last term up to which the sum of the AP isg
Arithmetic mean(s) between two numbers . >E_EE
mean(s) between two numbers is/are the number(s) i.s?”
inserted between the two numbers, then the sequence obiaig
will be an Arithmetic Progression. sﬁ
If A be an arithmetic mean between two numbers 5;:. ?.
a, A,b will be an A.P.

a+b
2

S A-a=b-A>=> A=

Criteria for similarity of triangles
(i) AAA Similarity Criterion or (Equi - »..n___» perteron)
The corresponding angles of two triangles arc e e
their corresponding sides are proportional and b0 T
triangles are similar. L
(i) SSS Similarity Criterion : In this ™
corresponding sides of two triangles are it
their corresponding angles are equal. Hence e
are said to be similar. . 4
QASQ Similaritv Criterion  In this casé &.Bagm i

the




Areas of two similar triangles

Iheorem 1 : The ratio of the areas of two similar triangles is
equal to the ratio of the squares of their corresponding sides,
AABC and APQR are two triangles such that, AABC ~ APQR

ar(AABC) AB? BC2 (A2
then = = =

ar(APQR) le % QRz 4 RP2
A P
|
g
, !
B&L C d
D O =S R

Th?orem 2 : The areas of two similar triangles are in the
ratio of the square of corresponding altitudes.

AABC ~ ADEF and AL | BC and DM L EF

ar(A4BC) (ALY
ar(ADEF) (DM)Z

' D
A
: BAAC- A\
| L 2 i

Pythagoras theorem :
Statement : In a right angled triangle, the square of the

hypotenuse is equal to the sum of the squares of the other two
sides.

ABC is a right angled triangle in which ZB = 90°
then AC% = AB2 + B(?2
(H),rpotenuse)2 = (Base)? + (Perpendicular)2

Converse of pythagoras theorem :

Statement : “In a triangle, the square of the longer side is
equal to the sum of the squares of the other two sides then the
triangle is right angled triangle”.

ABC is a triangle such that BC2 = ABZ + AC? then ZA = 90°

COORDINATE GEOMETRY

Distance Formula : The distance between two points whose
co-ordinates are P (x,, y,) and Q (x,, ¥,) is given by the formula

2
Vo2 —x)? (2 =1
Distance From Origin

Jx-02 +(y-0)% =32+

Section Formula : The coordinates of the point p (x, y) which
divides the line segment joining the points A (x,, y,) and

Xy +moX)
B (x,, ;) internally in the ratio m, :m, are X = my +m,
m
{ v Myahmayy o M 2
Lt/ m; +m, A(x,.y,) l)(xay) B(XZ’yZ)

Note : If the ratio in which P (x, y) divides AB is K : 1, then the
coordinates of the point P will be

(/“2 M) +}’1)

’

k+1 k+1

Coordinates of Mid-Point : The mid-point of a line segment
divides the line segment in the ratio 1 : |

~. The coordinates of the mid-point P of the join of the points A
(x},»)) and B (x,, )18

(l.x,+].x2 l-)’|+1-)’2j_(xl+x2 y;+J/z)
g e e )

Alx,,y)) P(x ) B(x,.y,)
Area of a triangle : Area of AABC, formed by the points

Ax}, y,), B(x,, ¥,), C(x5, y;) is given by the numerical value of
the expression

-

1
E[XI(YZ —¥3)+X2(y3 —y1) +X3(y; - y5)]

Centroid of a triangle : The point where the medians of a triangle
meet is called the centroid of the triangle.
"If AD is a median of the triangle ABC and G is its centroid,

then —=—"
GD 1

X +X+x Y+, + _1'3)

The coordinates of the point G are ( 3 > 3

A(xpy)

B(x,,1,) Clxy03)

REMARKS

Four points will form :

(i) a parallelogram if its opposite sides are equal, but

diagonals are unequal.

(ii) a rectangle if opposite sides are equal and two diagonals

are also equal.




(1) a rhombus if all the four sides are equal, but diagonals
unequal,

(1v) a square if all sides are equal and diagonals are also equal.

(I1) Three points will form:

(i)

(11)

an equilateral triangle if all the three sides are equal.
an isosceles triangle if any two sides are equal.
(111) a right angled triangle if sum of square of any two sides is
equal to square of the third side.
(iv) a triangle if sum of any two sides (distances) is greater
than the third side (distance).
(III) Three points A, B and C are collinear or lie on a line if one of
the following holds
(i) AB+BC=AC
(ii1) CA+ AB = CB.

INTRODUCTION TO TRIGONOMETRY

Trigonometrical Ratios : (T - Ratios)
For right AABC, B=90°, A=0

(i) AC+CB=AB

8.

Y mge apondioiler =
R AC Hypotenuse
AB Base
Wit e
AC Hypotenuse
i 0
BC Perpendicul
) =ty TP B
AB Base
Hypot
(iv) AG = cosecf=——= YRO e‘nuse
C sin® Perpendicular
1 Hypot
v) ey —SPOISTILS
AB cos 6 Base
AB ‘0 I Base
i —— =Colu= = -
Be tan® Perpendicular
These six ratios are called trigonometric-ratios for the angle 6.
We can write
BC BC/AC sin0 )
anfs—s=reors 5 and cot6=
AB AB/AC cos6 sin@

Reciprocal Relations o) Angle °fe'.e‘"’t"°“. SA
Horizontal line
i) cosec = A sech = Al (iii) cotd = —
0 o cos and  10. CIRCLES
Trigenoméoric. RacwibiCamametiiiilics = Secant of a circle : Aline which intersects a circlein
The table for all T-ratios of some angles is given below : points is called.a, secant of the circle. | ‘,
0° 30° 45° 60° 90°
|
0 0 l = ig_ 1 B ‘
2 2 2 A‘ . 2
it istinct PO
0 1 _‘/E ks l 0 Note : A line can meet a circle at most In twf’ ‘:e exactly
2 V2 2 Tangent to a circle : A line which meektf :d;fo":ning _
1 point is called a tangent to th'e clrclgt.h el
Y 9 7—; 1 V3 Not defined line BAC is a tangent to the circle W1

cosec O Not defined 2 V2 i
i
D) 3
l V3 V2 2
cot 0 Not defined \/3 |

Trigonometric Ratios of Complementa,—y Angie
We have following relationship for complemen
sin (90° — 0) = cos 0, cos (90° — 0) = sin @
tan (90° — 0) = cot 0, cot (90° — 0) = tan @
sec (90° — 0) = cosec 0, cosec (90° — 0) = gec 0
for all values of 0 lying between 0° and 90°.

Note : tan0° =0 = cot90°

sec0° = 1= cosec 90°
and sec90°, cosec 0°, tan 90° cot 0° arc ot defin
So, sin 15° = sin (90° — 75°) = cos 75°
Similarly, tan 42° = cot 48° etc.

Trigonometric Identities
Identity I : sin:,() +cos'0 =1
Identity II : sec 0= 1+ tan 0

Identity III : cosec § = l+c0t20}

APPLICATION OF TRIGONOMETR
ANGLE OF ELEVATION AND ANGLE OF

Let an observer at the point O is observing an object at
P. The line OP is called the LINE OF SIGHT of the point
OA be the horizontal line in the vertical plane passin
OP. If object P be above the horizontal line OA, then

angle AOP, between the line of sight and the horizontal lin
known as ANGLE OF ELEVATION of object P. If the o
is below the horizontal line OA, then the acute angle AOR
between the line of sight and horizontal line is known as ANGLE
OF DEPRESSION of object P.

These are concerned with any right
with any acute angle 6.

ks
lod
ngle

9.

P x Horizontal ﬁ
Angle of depression
4




Important Points & Formulae
AL bbbl

0

tangent
B A C

Theorems Related to Tangent to a circle

Theorem 1 : The tangent at any point of a circle is
perpendicular to the radius through the point of contact, We have
given a circle with centre O and a tangent XY to the circle at a
point P then OP is perpendicular to XY.

Theorem 2 : The lengths of tangents drawn from an external
point to a circle are equal. We have a circle with centre O, a

point P lying outside the circle and two tangents PQ, PR on the
circle from P then PQ = PR.

11. CONSTRUCTION

CONSTRUCTION - 1 : To divide a line segment in a given ratio.

CONSTRUCTION - 2 : To construct a triangle similar to a given
triangle as per given scale factor.

CONSTRUCTION - 3 : Construction of a tangent to a circle with or
without using its centre.

CONSTRUCTION - 4 : Construction of a tangent to a circle from a
point outside the circle.

12. AREA RELATED TO CIRCLES

- A 2 ” 5
Area of a circle : Area of a circle = 7w~ where ' is the radius
of the circle.

Area of a Semi-circle :

Area of a semi-circle = —nr?
2 O
Area of a Quadrant :
nr?
Area of a quadrant = T =

Perimeter and Area of Sector of a Circle : Two radii O4 and
OB enclose a portion of the circular region which makes a centrz.ll

- angle 0. The region is called a sector of the circle. In fig., AOB is
the sector with central angle 0. Let ‘¢’ be the length of arc 4B.
Then,

0 mrd
(’—271‘,/.-326— 180

Perimeter of the sector = 04 + OB + AB =2r + 180

Area of sector AOB 0

Area of the circle 360

Also, area of sector is given by

2 0
=’ —
Area of sector AOB 360

Area of Circular Path (RING)

If we have a circular field of radius ‘7, surrounded by a path of
uniform width ‘d’ and r + d = R then, the area of the circular
path = Area of the outer circle — Area of the inner circle

= (1 R*>— n1?) sq unit = 7t (R? — 1?) sq unit

Area of a Segment
In right AOPA,

i 6' : (9) rcos(g)
AP=rsm(E) , AB=2AP = 2rsin 2 ,OP= B

Area of minor segment AOBPA = (Area of sector OAQBO)
— (Area of AO4B)

2
ttieDlege s el
360 2




0 w s \ 4’\)
N i /fa\‘(, 3
s oy =
= e O -~
(vi)
360 \ 2 2) :
Area of major segment APBRA = (Area of the circle) — (Area of

minor segment AQBPA)

o) ‘2 e e 6
= 7U609+r‘_ SIH(EJCOS(E ) 2

3

13. SURFACE AREAS AND VOLUMES

Surface Areas and Volumes of Solids
(i) CUBOID
If */’ be the length, ‘b’ be the breadth and ‘A’ be the height
(or depth) of a cuboid, then
Volume = length x breadth x height =/ x bx h

20 6 (0) G )
A re sinl = cos( — ]
h
b
T

(b) Right circular hollow cylinder : A cylinder from which 4
smaller cylinder of the same height and of the same axjg
cut out is called a hollow cylinder. B
If ’r’ & ‘R’ be the internal & external radii respectively of, "
hollow cylinder of height ‘A’, then 3

- o

N

/

Total surface area = 2 (/b + bh + hi)
Lateral surface area = 2 (bh + hl)

Diagonal of a cuboid = /> + b2 + h?

i) CUBE
In a cube, all the three dimensions ie., its length, breadth and
height are equal.
If *a’ be the edge of a cube, then
Volume = a3
Total surface area = 642
Lateral surface area = 442

Diagonal of a cube = \/5 X edge = \/ga

) CYLINDER

(@) Right circular cylinder : For a right circular cylinder of
base radius  ang height 4, we have
: Area of each end = Area of base = /2
: Area of curved surface = 24
Total surface area = 2mr (h + r)
Volume of the cylinder = 2

(¢) Right circular cone : It is a solid generated by the revolution
of a right angled triangle about one of its sides containing
the right angle as axis. ar

For a right circular cone of height “4’, slant height £ and
radius of base ‘» we have K

Volume of the hollow
cylinder = (nR? — )k

= n(R2-P)h

Area of the curved surface
=2nRh + 2mrh
=2nR+r)h

Total surface area = area of
curved surface + 2 (area of a
base)
=2n(R+nh+2n(R*- 1)
=2n(R+r)(h+R-r)

C=h + P
Area of base = 2
Curved surface area = ¥

e T,
B

Total surface area = Curved surface area
+ Area of the base = mrf +

Volume = — nh

W | =




Important Points & Formulae (vii)
(iv) SPHERE External curved surface area = 21R? sq. unity
(a) Sphere Total surface arca = Internal surface area
For a sphere of radius ‘", we have + Ext. surface area + Area of ring

= 207+ 21R? 4 (R? < 12) = w2 + 3nR? = (02 + 3R2)
units
Volume of the material used to form hemispherical shell

9 2
g L : ;H(R'} —I'J) cubic units
(v) FRUSTUM OF A CONE
A cone is cut by a plane parallel to the base of the cone, then
Surface area = 472 the portion between the plane and base is called frustum of the
4 cone
Volume = — g3 e
3
(b) Hemisphere /
For a hemisphere of radius r, we have
||
\_ﬁ/
nth 7 2
. Volume of frustum of cone = ‘3—[R +1” +Rr] cubic unit
. L.S.AorC.S. A= m/(R +r) Sq units
Curved surface area = 22 where (% =h? 4 (R- l‘)2

Total surface area = 372 2 2
. T.S.A= mR* +xr” + =l (R +r) Sq. units.

Voluime = Emﬁ (Arca of base + Area of top + Area of lateral)
. 10 - 2 2
(c) Hollow Sphere/Spherical Shell Slant height (¢) V h®+(R-r)

From a sphere, a smaller sphere having the same centre of

the sphere, is cut off, then hollow sphere is obtained. 14. STATISTICS

External surface area = 4ntR? Mean of Grouped data

Internal surface area = 472 In frequency distribution with frequencies for the values of
2511 257 2.8y comat Xy are £, 0 f f.» respectively.
Then,

. [p3is B
Volume = 31:(1( =) ST e %, _ 8 fix;
fl +f2 T A LD +fn =1 Zfl

(d) Hemispherical Shell

If a spherical shell is cut into two halves by a plane passing
through the centre of spherical shell, then each of the two
‘halves is called a hemispherical shell.

Internal curved surface area = 27~ sq. units

Short cut method (Assumed mean Method)

e l n .
As per this method : X = A +§ 2 fid; where A is assumed
i=1
mean and d, =X, ~-A,N=X f.

Note :

1. This method is used when large calculation is involved in
frequency data calculations and it is tedious to calculate mean
value etc. by conventional method.

. 2.  Generally the middle most value is considered as assumed mean.




i . ool RN
{viii)
Step Deviation Method

If the deviation di’s are divisible by any common number C,
then

(Y fu:
£171 |C where

x: —A 2 s
Xi ~* and weuse formula X = A +L

C

*C’ is differences between SUCCESSIVE X;S.0

u; = 3
1

r we can say C = class
size.

Note :

1.  The step-deviation meth

ds have a common factor.
2 The mean obtained by all the three methods is the same.

Mode
Mode is that value of observations having maximum frequency.

Mode of grouped data
fy —fo
2f, —fo— 1

od will be convenient to apply if all the

Mode = [1‘( ) xh where,

¢ = lower limit of the modal class*

h = size of the class interval

f, = frequency of the modal class

f, = frequency of the class preceeding the modal class

f, = frequency of the class succeeding the modal class.
Note : Modal class is the class having maximum frequency.

Median
Median is the value of the middle-most observation in the data.

Median of ungrouped data
We first put the data values in the ascending order, then the

+
median is the (nz .

)th observation if n is odd, and if n is

even, then the median is %[gth +(%+ lJth] observation.

Median of Grouped Data

Step I : Make cumulative frequency table.

Step II : Choose the median class. Median class is the class
“n

whose cumulative frequency is greater than and nearest to 2

where n is the sum of all frequencies.
Step III : Use this formula

R of
Median = £+ E—c'

f

where, 7 = lower limit of median class
n = sum of all frequencies

xh

- o el '\Q'\',) -k L 2" 5

N
! ‘ ~

MATHEMATICS 30
R

c.f = cumulative frequency of class preceding the median ¢
f = frequency of the median class -

h = s size
o.¢ : The relationship between three measures of central tendency

3 Median = Mode + 2 Mean
15. PROBABlLITY

N

EXPERIMENT : An operation 'which can produce some well defineq ‘,
outcomes, is known as an experiment. 4
TRIAL : Performing of an experiment is called Trial. For example : Tossing __
a coin, throwing a dice. |
EVENT : The outcomes of an experiment are called events. Fo,

example : Getting a head or tail tossing a coin is an Event. 1
SAMPLE SPACE : The set of all possible out comes in a trial j; 1

called sample space.

For instance : 3 ]
(i) If a fair coin is tossed, there are two possible outcomes, namelyg

head (H) & Tail (T).

. Sample space S = {H, T}
In unbaised die is thrown; S = {1, 2, 3,4,5, 6}
When two coins are tossed : S = {HH, HT, TH, TT}

Probability
Mathematically, Probability of an event E, is defined as,

(i1)
(iii)

n(E) _ No.of outcomes of favourable casesto E
n(S) Total No. of possible outcomes

The probability of an event E is a number between 0 and 1
inclusive ie., 0 <P(E)<1 :

(i) IfP(E) =0, then the event cannot possibly occur. An event
cannot occur has 0 probability; Such an event is called mpossnbh

P(E) =

event.
If P(E) = 1, then the event is certain to occur.
certain to occur has probability equal to one and is called a

event.
Complementary Event

(i1) An event tha

Let E denote the event ‘E does not occur’. Then

n(E) _n(S)-n(E) _, nE)
‘n(S) n(S) n(S)

P(E) =

= P(E)=1-P(E) = P(E)+P(E) =1

ie. P(E) + P(not E) = 1
Thus P (not E) = 1- P (E), this event is said to be a com

event.

pleme? Ay
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0 This question paper contains 14 questions. All questions arc compulsory.
(1) This question Paper is divided into 3 Sections - Section - A BandC
(1i1)  Section - A comprises of 6 questions (Q. Nos. 1 to 6) 2 marks cach. Internal choice has been provided in two questians.

(iv) Sectipn - B comprises of 4 questions (Q. Nos. 7 to 10) of 3 marks each. Internal chosce has been provided i one
question,

) WH-C comprises of 4 questions (Q. Nos. 11 to 14) of 4 marks each. An internal choiah-buawwﬂednﬂi
Question. It also contains two case study based questions.

{vi) Use of calculator is not permitted, J

m 3. (a) Whichtermofthe A.P. —%.‘3,—‘ m?’

Question Numbers 1 to 6 carry 2 marks each.

- —

OR
1. A solid piece of metal in the form of a cuboid of dimensions (b) Find a and b so that the numbers
1T em > 7 cm x 7 cm is melted to form ‘n’ number of solid a,7,b,23arein A.P.
7 i
spheres of radii S om each. Find the value of n. 4. Find the sum of first 20 terms of an A.P. whose #® term

is given asa, =5 - 2n.
2. (a) InFig, ABisdiameter of a circle centered at O. BC is 5. Solve the quadratic equation: x* - 2ax + (a° - 5°) = 0
tangent to the circle at B. If OP bisects the chord AD for x.

and LAOP = 60°, then find m £C. 6. Ifmode of the following frequency distribution is 5. then
find the value of x.

?’fy\ Quass: [ 0-15[15-30[30-45{ 45-60| 60-75 | 75-90!
D

Frequency:| 10 | 7 x| 15 10 | 12

- - SECTION -B

R » edat O.If Question Numbers from 7 to 10 carry 3 marks each.
ig., XAY is a tangent (o the circle centered at O. _ ) )
@ % f:‘o" then ﬁg;ld mZBAY and mZAOB. 7. Heights of 50 students of ¢lass X of a school are recorded
’ and following data is obtained:
JF X
Height 130-135] 135-140 | 140-145 | 145-150 | 150-155 | 155-160
in cm):
Number
A of 4 " 2 7 10 6
Lgam
1 y " Find the median height of the students.
y
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8 (a) The mean of the following frequency distribution 18

25. Find the value ol f

[[Quass: _Jo-10 l(’-rt’,]Lw-EO 3040 ,%9-%
[Frequency: | 5 18 | 15 / 6
OR
(b) Find the mean of the following data using assumed
mean method:
Class: 0-5 | 5-10] 10-15 | 15-20 [ 20-25
Frequency: 8 7 10 13 12

9.  Two men on either side of a cliff 75 m high observe the
angles of elevation of the top of the cliff to be 30° and 60°.
Find the distance between the two men.

B

75m
30° 60
C A D
10. Construct a pair of tangents to a circle of radius 3 cm which
are inclined to each other at an angle of 60°.

SECTION-C

Question Numbers from 11 to 14 carry 4 marks each.

11. (a) The sum of two numbers is 34. If 3 is subtracted from
one number and 2 is added to another, the product of
these two numbers becomes 260. Find the numbers.

OR
(b) The hypotenuse (in cm) of a right angled triangle is
6 cm more than twice the length of the shortest side. If
the length of third side is 6 cm less than thrice the
length of shortest side, then find the dimensions of the
triangle.
12. InFig., PQisachord of length 8 cm of a circle of radius 5

cm. The tangents at P and Q meet at a point T. Find the
length of TP.

.

4 : Kite Festival
- Kite festival is celebrated in many countries at different
~ times of the year, In India, every year 14™ January is
~ celebrated as International Kite Day. On this day many

14.

people visit India and participate in the festjya) by m 1

various kinds of kites. ng

The picture given below, shows three kites flying togety -
er,

T

d B
A
60 m
50 m
307 60°
E
D C

In Fig., the angles of elevation of two kites (Points A g
B) from the hands of a man (Point C) are found t be
and 60° respectively. Taking AD = 50 m and BE = 60
find
(1) thelengths of strings used (take them straight) for i
A and B as shown in the figure.

(2) thedistance ‘d’ between these two kites.
Case Study-2

A “circus’ is a company of performers who put on shows :
of acrobats, clowns etc. to entertain people startedaroundj
250 years back, in open fields, now generally performed
in tents.

One such ‘Circus tent’ is shown below.

The tent is in the shape of a cylinder surmounfed by?
conical top. If the height and diameter of cylinfiﬂca]
are 9 m and 30 m respectively and height of conical
8 m with same diameter as that of the cylindrical part,®
find P
(1) the area of the canvas used in making the tentt,hﬁ
(2) the cost of the canvas bought for the tent at ¥
%200 per sq. m, if 30 sq m canvas was Wasts
stitching.
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1.  Given, the length = 11 cm, breadth = 7c¢m, height = 7 cm
. clmad 7
and radius of sphere = 5 em.

According to question,
Volume of cuboid = n x volume of sphefe

3 e
13 bx st [1 Mark] 3@

4 22

18T 7= nx—x—xlxle
3 DR )

n=3
Therefore, the value of n is 3.

] Note )

When one solid is converted into another solid then their
volume will be equal.

2(a). Since, OP bisects the chord AD.
So OP will be perpendicular to AD.

[1 Mark]

R —

In AAOP
Thus ZOAP = 180° — 60° —90° = 30° [1 Mark]
Now InAA4BC

ZA=30°

/£ B=90° (.. BCis tangentto AB) 4,
Thus Z ACB = 180 —90 — 30 = 60° [1 Mark]

OR
2(b). From the given figure
0A = OB (Radii of a circle)
so Z A= £ B=40° (each)

HehoelA+AB+AAOB=180°

3(b).

o RERRERT TRy 2022-3
M Z AOB = 180° —40° —40°
=100° [1 Mark]
Here, £ OAY=90° (" XAY is tangent of OA)
and MZ BAY = £ OAY - £ OAB
=90° — 40° = 50° [1 Mark]
3 11 1 - 49
Given, AP = *-'2—' -3, o ,Leta, = —2—
h e d=-3+ N d
where,a= ~7",d=- St
Apply a, term formula,
an=a+(n—l)><d [1 Mark]
49 11 5
e ()=
2 ( ) 2
n=12+1=13. [1 Mark]

OR
Given a, 7, b, 23 are in A.P.
Then, there common difference will be equal.
d=T7-a=b-17
7—-a=b-17
atb=14
Similarly,
b-7=23-b
2b=130
b=15
From (i)
a+15=14

.
Required AP=-1,7, 15,23
Given, an=5—2n

Putn=1
a1=5—2><1=5—2=3

Put n=20
=5_-2x20=5-40=-35

(i) [1 Mark]

[1 Mark]

a0
n
S, =5[a+a,,] [1 Mark]

Here, n=20

20
Sy0= 5 13-391

329x(-32) =320

Sy =—320 (1 Mark]
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52 = 42 + RO?
25 = 16 + RO?
RO? =9,
RO =3 cm.
Let TP=xcm, TR =y cm.
In APRT
TP? = TR? + PR?
=32+ 16
In ATPO
TO? = TP + Op?
(v+ 3P =x2+425
P+9+by=y2+ 16+ 25
6y =32

16

3

From (i)
=32+ 16

[2 Marks]
.. (1)

{from (1)}

X =_+]6=M

20
3 [2 Marks]

Therefore, the length of 7P is 339 cm.

e Study-1:
). Given, figure of two flying kites is represented as:

o B

A

50m 0z

309 60°
D C E

[2 Marks]
In ABEC

AD P BE
AC

n AADC

< [ f e e el
sin 60 " BC

S Y

n 30° =

150 V3 _ 60
3" AC 2. BC
120 3
- BC =——x—==¢
AC=100 cm \/3— \/3-
Hence BC = 40\/§m

13(2).In the above figure ZACB = 180 — (60 + 30) = 9¢°

In AACB
AB2=AC?+ BC?

2= (100)2 + (40+3)
d? = 10000 + 1600 * 3
d? = 10000 + 4800

&* = 14800 [2 Marks)
d= 20/37m.
Case Study-2: A
TN\

14(1). Given diameter of cylinder =30m _
57

/

1%

7%
hence, r = ? =15cm. HeSas
~—2=
In AABC 9m| |
AC?= AB? + B2 l s
AC? = (8)2 + (15)2 Lo
=64 + 225 = 30m ->

or AC= 17 m. (say, ‘I’) [1 Mark]
Area of canvas used = C.S.A of cone + C.S.A of cylinder.
=l + 2nrh
=nr(l+ 2h)

=§x15(l7+2x9)

22
o — = = 2
=—x15x35=110x15=1650m [2 Marks]

14(2).Cost of the canvas bought of Im? — 200
Total area of canvas bought = (1650 + 30) m?
= 1680 m?
Cost of total canvas = 1680 x 200
=33,36,000 [1 Mark]

4 : g ) v % -;_;(""-‘ A e .‘
1]

Wasted area of canvas will be included i tho arss oo
o 2 oo e W Oe included in the area of canvas
used in the tent 10 find the total cost of canvas bpgaz;‘. o
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Time Allowed : 90 Minutes Maximum Marks : 40
Eeneral Instructions:

() This question paper contains 50
marks.

qQuestions out of which 40 questions are to be attempted. All questions carry equal

(i)  The question paper consists of three Sections — Section A,BandC.
(i)  Section - A contains of 20 questions. Attempt any 16 questions from Q. No. 01 to 20.
(iv)  Section - B also contains of 20 questions. Attempt any 16 questions from Q. No. 21 to 40.

(V) Section - C contains of two Case Studies containing 5 questions in each case. Attempt any 4 questions from Q. No.
41 to 45 and another 4 from Q. No. 46 to 50.

(vi)  There is only one correct option for every Multiple Choice Question (MCQ). Marks will not be awarded for answering

more than one option.
(vii)  There is no negative marking.

7.  Thearea of a quadrant of a circle where the circumference
— of circleis 176 m, is
Q. No. 1 to 20 are of 1 mark each. Attempt any 16 from @ 2464m’ (b) 1232m? (c) 616m? (d) 308m>

Q-1to20 8. ForaneventE, P(E)+ P(E) = x, then the valur of x3 — 3

1. Theexponent of 5 in the prime factorisation of 3750 is is '
(@ 3 () 4 (© 5 d 6 @ -2 (b) 2 © 1

2. The graph ofa polynomial P(x) cuts the x-axis at 3 points 9,
and touches it at 2 other points. The number of zeroes of

d -1
What is the greatest possible speed at which a girl can
walk 95 mand 171 m in an exact number of minutes ?

P(x)is (@ 17m/min (b) 19mVmin
(@ 1 b)) 2 () 3 d 5 (c) 23nVmin (d) 13m/min
3. The values of x and y satisfying the two equations  10. In figure, the graph of a polynomial P(x) is shown. The
32x+33y=34,33x+ 32y =31 respectively are: number of zeroes of P(x) is
@ -1,2 () -,4 (© 1,2 d -1,4 y
4. IfAQ3, 3 ); B(0, 0) and C(3, k) are the three vertices ofan /L P(x)
equilateral triangle ABC, then the value of k is Ve 9 B (NN
(@ 2 (b -3 © 3 @ -2
5.  In figure, DE || BC, AD = 2 ¢cm and BD = 3 cm, then
:ar (AADE)i lto Yy
ar (AABC) : ar( ) is equa @ 1 ®) 2 © 3 @ 4
A 11. Two lines are given to be parallel. The equation of one of
2em the lines is 3x — 2y = 5. The equation of the second line
3 em D E ' can be
- c (@) 9x+8y=7 (b) ~12x-8y=7
(c) —1x+8y=7 d) 2x+8y=7
@ 4:25 () 2:3 () 9:4 (d) 25:4 A @ Y
I ) 12.  Three vertices of a parallelogram ABCD are A(l, 4),
6. If cotf= ﬁ then value of sec? 0 + cosec? 0 is B(-2, 3) and C(5, 8). The ordinate of the fourth vertex D

is
1

(@) 1 (b) '49—0 (c) §9§ (d) 53 (@) 8 (b) 9 () 7 d 6
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13. InAABCand ADEF, /¥ = /C. /B=/E 28 g )
Then the two triangles are

(a) Congruent. but not similar

(b) Similar but not congruent

(¢) Neither congruent nor vs;!r:*zlar

(d) Congruent as well as similar

14, jn AABCrightangled 21 B, sin A = =<~ then the value of

cos C is

7 24 4 L 24
2 e b) — L s
(a) > (b) T 9 % ,

15, The minute hand of 2 clock is 34 om long. The distance
covered by the tip of minute hand from 10:10 zm 10 10:25 zm
is
(@) 44ecm (b) Bam (o) 132am (d) 176cm

16. The probability that the drawn card from 2 pack of 52
cards is neither an ace nor 2 spade is

LT R
s O3 9 5 ' 2%

17.  Threealarm clocks ring their alarms at regular intervals of
20 min, 25 min and 30 min respectively. If they first beep
together at 12 noon, at what time will they beep again for
the first time 7
(@ 4:00pm (b) 4:30pm

(©) 5:00pm (d) 5:30pm
18. A quadratic polynomial, the product and sum of whose
zeroes are 5 and 8 respectively is
(@) k[x*-8x+5] (b) kx*+8x+5]
() kx?-5x+8] (d) K+ 5r+5)
19.  Points A(-1, ¥) and B(S, 7) lie on a circle with centre
O(2, -3y). The values of y are
@ L7 ® -1,7 () 27

20. Given that secl = /2, the value of L1+tmo is

sinf
(b) 2 (d) 2

d -2,-7

(a) 22 (¢) 32

SECTION - B

D. No. 21 to 40 are of 1 mark each. Attempt any 16 from
Q. 21 to 40

1. The greatest number which when divides 1251, 9377 and
15628 leaves remainder 1,2 and 3 respectively is

(a) 575 (b) 450 (c) 750 d) 625

Which of the following cannot be the probability of an
event ?

AR R R

The diameter of a car wheel is 42 em, The number of
-~ complete revolutions it will make in moving 132 km is
) 10 ) 105 () 105 (g) 107

I

32.

33.

l“_\;:o‘ﬁﬁdﬁﬁh{&t

seprment joming the pomts (1. 3)and (2, 7)is i
y : © 3:4 (@ 4-3
55 x ‘ ;a'a Scsor of the polynomial ple} =2 + a2+ 25 g ]

|

-..--: b=—1 ®) a=9.b=-5
(@ a=3.b=1

: e
The area of 2 square that can be mscribed i 2 circle

1408 .
area cm- 1S

-

@ 3ian’ (b) 62an’ () IBan’ (d) 256t
IfA(4,-2). B(7.-2) and C(7, 9) are the vertices of a A
then AABC is

(2) equilateral triangle

(b) isosceles triangie

(c) nght angled triangle

(d) isosceles right angled triangle :
If a, B are the zeroes of the quadratic polyng

)= x* —(k +6)x +2(2k - 1), thanhevalueofk,ifu+_
e ‘

=§uﬂ.ls

@ -7 @ 7 © 3 @3

If n is a natural number, then 25" + 6") always ends with

@ 1 ) 4 © 3 @2 3

The line segment joining the points P(-3,2) and (5
divided by the y-axis in the ratio

(@ 3:1 (b) 3:4 ). 3:2 (d) 3:5
lfacote+bcosec6=pandbcot0+acosec0= -

@ @-8 b) - () 2482 d) b-a
Ifthe perimeter of a circle is half to that of a say
fheratioofﬂlearmofthecirclctothemof
is :
@ 2:7 o 113 © 7:11 @ 1:2
Adiceisrouedtwiee.ThcprobawnymmSwiuM
up either time is :

11 | 13
(@) 3% ® 3 (© % @

The LCM of two numbers is 2400, Which of the fo
cannot be their HCF 2. e
(a) 300 (b) 400

(c) 500 (d
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37 In fig.. PA. QB and RC are each perpcndlcular to AC. If
. .\kkm and z = 6 cm, then y is equal to
P
R
X
PN
A\‘
B C
56 alls 25
(a) = cm  (b) 5S¢ oM (©) 7 em (d) = om
B8. In a AABC, ZA=x° /B= Bx-2°, £ZC = y°. Also
ZC — ZB =9°, The sum of the greatest and the smallest
angles of this triangle is
(@ 107 (b) 135° (c)F1S52 (d) 145°
39. Ifsec ©+tan 6=p, then tan 0 is
2 2 2 2
p-+1 o=l D= Dt
(@
2p (b) 2p (© PEel T

The base BC of an equilateral AABC lies on the y-axis. The
co-ordinates of C are (0,-3). If the origin is the mid-point of
the base BC, what are the co-ordinates of A and B?

@@ A(3,0);B(0,3) (®)  A(#34/3,0); B3, 0)

(©) A(3V3,0:B(0,3) (d) A(-3,0);B(3,0)

SEC’I‘ION C

. No. 41 to 45 are based on Case Study-l yYou have to
answer any (4) four questions. Q. No. 46-50 are based on
Case Study-II, you have to answer any (4) four questions.

Case Study-I

A book store shopkeeper gives books on rent for reading. He
has variety of books in his store related to fiction, stories and
quizzes etc. He takes a fixed charge for the first two days and an
dditional charge for subsequent day. Amruta paid ¥ 22 for a

pok and kept for 6 days, while Radhika paid ¥ 16 for keeping
he book for 4 days.

Assume that the fixed charge be  x and additional charge (per

questions.

2022-9

Tlm snu'mon of amount paid by Radhika, is algebraically
represented by
(@) x—-4y=16

() x-2y=16

(b) x+ 4y= 16
(d xt+2y=16

42. The situation of amount paid by Amruta, is algebraically
represented by
(@ x-2y=11 (b) x-2y=22
(c) x+4y=22 (d) x—-4y=11
43. What are the fixed charges for a book?
(@) %9 (b) 10 (c) %13 d) 15
44.

What ar=e the additional charges for each subsequent
day for a book ?

(@) %6 (b) %5 (c) 4 d) 3
What is the total amount paid by both, if both of them
have kept the book for 2 more days ?
(@) I35 (b) T52 (c) %50

Case Study-I1

A farmer has a field in the shape of trapezium. whose map with
scale 1 cm = 20 m, is given below :

The field is divided into four parts by joining the opposite
vertices.

45.

d) %58

D 10 cm C

Based on the above information, answer any four of the following
questions.

46. The two triangular regions AOB and COD are

(@) Similar by AA criterion
(b) Similar by SAS criterion
(c) Similar by RHS criterion
(d) Not similar

47. Theratio of the area of the AAOB to the area of ACOD, is

@ 4:1 (b) 1:4 (@) 182 (@) 223

If the ratio of the perimeter of AAOB to the perimeter of
ACOD would have been 1 : 4, then

(@) AB=2CD (b) AB=4CD

(c) CD=2AB (d) CD=4AB

48.

AO _AD _OD

BE B0 OC
(b) AAOD~ABCO
(d) AODA~AOBC

Ifthe ratio of areas of two similar triangles AOB and COD
is 1 : 4, then which of the following statements is true?
(a) The ratio of their perimeters is 3 : 4.

(b) The corresponding altitudes have a ratio 1 : 2.

(c) Themedians havearatio | : 4.
(d) The angle bisectors have a ratio 1

49. Ifin AsAOD and BOC, —

(a) AAOD~ABOC
(c) AADO~ABCO

50.

R16
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1.  @® Givennumberis3750. [1 Mark] " 34+32 66 _ ) :
Prime factorisation of 3750 =5 X S X § x5 x 2 x 3 ; 33 33 (1 M""’k] :
=85~ 2 x 3! Therefore, the value of x and y are 1 and 2 rcspcﬂively ;

4. (¢) Given, vertices of equilateral ’

513750
5] 750 triangle A(3,/3); B(0, 0) and A (3.3)
S/ 150  Exponentof 5 =4 C(3,k).
N So, AC=CB
St 30
] s VG-3)? 4 (k- V3)?
EE B (0,0 C s
T = J0-3)% 4 (0- k)2 b
S 7 - o
& a = base Take square both sides,
—— R+3- 23k =9+ k2
2. (@ When polynomial P(x) cuts the x-axis at 3 points and -2V3k =6
touches the x-axis at 2 poiqts. then there are two pairs of Bk = 3
equal roots of the polynomial P(x).
Intersecting graph with x-axis, then the total number of k= =3 N ﬁ
roots = 3. V33
Total number of distinct roots when touches the x-axis = 2. k=03
Total number of zeroes =3 +2 =35. [1 Mark]

Therefore, the value of kis —/3 . [1 Mark] :

Mo )

All three sides of equilateral triangle are equal. - ,c

When graph cuts the x-axis then it is considered as one zero

& when touches it considered as two equal zeroes.
3. (@ 32x+33y=34 i) 5. (@ Given,DE|BC !
33r+32y=31 ..(ii) Then, AADE~ AABC §
Apply substitution method. Apply ratio of area theorem
32r+33y=34 {from (i)}
33y=34-32¢ 2
w5 ar(AABC) _(ﬁ) _(2+3)?
5TRE (i) - ar(AADE) (AD (2)°
Substitute the value of y in eq. (ii) ~ar(AABC) _ 25
33x+32p=3] ar(AADE) 4
Th : =25: ark
. ( M 3 ) erefere, ar(AABC) : ar(AADE)=25:4.  [I Mark]
: 33 33 1
6. i ==
1088 - 10245 d) Given,cot 0 NG
33x+ —=3]
33 ~ cot 0 =cot 60°
1089x + 1088 - 1024x = 1023 o 0=60°
65:765 sec? 0 + cosec? § = sec? 60 + cosec? 60
From (i) | 5 T
= 34 \/3 ’
FERET I | ]
_, . 4 1244 16 1 [1 Mark
=4+—= =—=3
3 3 .3 73
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5. (¢) Given, circumference of circle = - 176 B Coordinate O will also the midpoint of BD.
Jar = 176 3 x-2 x+3 -
2x 22 xr=176 C2 2
2x = 6=x-2 x+3=12
r=28m x=8 x=9 (1 Mark]

Coordinate D(x, y) = D(8, 9), ordinate = 9.

@

kT4 —7— x 28 x 28 Ordinate stands for ‘v’ coordinate of the ordered pair.
.

= S m2 D
=616 m-. [1 Mark] A
8. (a) Given, P(E)+ P(E) =x 3. o)
Sum of probabilities is 1.
E B CE F

so, P(E) + P(E) =1

- 0
Area of quadrant = 7 X 2

A = _(1)1 3=1 —‘3=—2. [l Mark] leen,AF=£C

- ~ teri
Sum of all proba.biiitiesisl. N @ (by AA erterion)
Then, x = 1. i at e f g n g Then, —— AB E_ﬁg_l

9. (b) Given, distances covered by glrl are 95m and 171m.

95=5x19 For congruent sides should be equal. [1 Mark]
171=3x3x19 Therefore, triangles are similar but not congruent.
H.C.Fof(95,171)=19 14. (a) sinA= - <

| Girl can cover maximum distance 19m in 1 min. Therefore, Aopl = H

~ thespeed is 19m/min. [1 Mark] pplypytiagoasticoreo , ’

10. cosC=—= —i%

: T B A

g =5 {1 Mark]

360
Graphs intersects at three points A, B and C. Then, the 15. (@) Angle of 1 division= — =30°

12
PURESTE JLZRR R S Anglebetween 10 : 10am to 10: 25 am = 30 x 3=90°
. . . e
¢) Given, lineis 3x—2y=5 i : 9
El‘a)ke lino— 125+ 8y 7y General form Distance covered by minute tip = 360 X 2mr
4Gx-2)=T ax+by =c =30 o B s
7 ax+by=c' =413160 7 | |
3x-2p= —— [1 Mark] cm {1 Mark
Therefore, the other parallel line is—12x + 8y=7. N | Note ) _
®) LetD(x,y) : There are 3 divisions in the given time interval.
1+5 4+8 16. (a) Therearetotal 4 ace and 13 spade in a well shuffied card.
Mid point 0 ( 2 2 ) Number of cards other than ace and spade
A(L4) D (x. ) =52-(4+12)=52-16=36
6 12 Probability (ace and spade) = — = —9— {1 Mark]
= 35 =(3,6) pa T

B(-2,3) C(5.8)
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17. (¢) Gncn regular mterwals are 20 min, 23 15625 =5x5x5x5x5%x5
min. 20.25.30)=2x5x2x3x5 2]20,2530 H.C.F of (1250, 9375, 15625) =5 x 5 x § x § = 625
L.C.M of (20, 25, = 300 riim. 5110.25.15 Therefore, the greatest no. is 625. [ Maryy
. A 5| 253  22. (b) Probability of an event cannot be in the Percentyq, |
They beep together al'12 noon.aiil:’-“ 7-_ __“_5_9_ and cannot be greater than one. Mari? :
tiiey Tieep after' 300 HUMUISS:agall. i__lb_}_ 23. (b) Diameter of car wheel =42 cm 1
300 51 132 5
300min=5=5h L1 radius=47"=21cm-
All clocks will beep again together at 5 : 00 pm. [1 Mf;rkg Let the number of revolutions is n
18. (c¢) Giyer: product and sum of zeroes are 5 an X 27 = 105 x 132 em
respectively.
Hx)=x2—sx+P nx2x2x21=105xl32
Here,S=5,P=8 7 4
P(X)=X2—5X+ 8 [] Mark] n= 105 [l Ma]‘k]
Therefore, k[x?— 5x + 8] is the required polynomial. Therefore, the number of revolutions are 105, 3
24. (c) tanB+cotB=2
Not
E ote o . sin@ cos@
When we multiply the quadratic polynomial with 'k’ then it 0 + 0 =
will also considered as quadratic polynomial. cos’ St )
19. ®) Centre O(2,-3y)and point A(-1, y) and B S, 7. M _
OA and OB are radii of circle. sinfcos 0
OA=0B 1 _
2sinBcos O
VE1-22 4 (43907 = J5-2)2 4 (74 3)2 Hnoeos
) = sin20 = |
Take square both sides. $in20 = sin90°
9+16yz=9+49A+9y2+42y 20 = 9(°
72 —42y-49=0 0 = 45°
70:*—6y—-7)=0
V—6y-7=0 sin® 0+ cos® = (sin45°)3 +(cos45°)
Y =Ty+y-7=0 1Y Y
W=D+ 1(-7)=0 _ (__) +(_)
-7 (y+1)=0 V2) \\2
y=T.=1 [1 Mark] :
Therefore, the values of yare 7 and 1. _ - 2 V2
—‘2\/— +T‘/— _\/— = [1 Mark]
20. (@) secO=+2 :
sec 0 =sec45° 25. (¢) le 3) (2,7)
0=45°

Let the ratiobe k : 1

Put 6 =45° in the given expression, Apply section formula

l+tan9 1+tan45 _ﬂ=2\/§ [1 Mark] x=2k+l _7k+3

sin®  sindse 1 k1 YT

4 V2 : These two coordinates also satisfied the line 3x + y-9="
2l. @ ThreenmnbersarelZSl 9377, 15628andther6pective

remaindersare 1,2 & 3. 3(2k—+1)+(7k+3)— =
(1251~ 1)=1250 k+1 )\ k+1
(9377-2)=9375 6k+3+7k+3-9-9=0
(15628 -3)=15625 4k=3
H.CFof(1250,9375, 15625) s shown below. 3
1250=2x5x5x5x5 =

Therefore, the required ratio is 3 : 4.
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26. (b) p(x) = x* + ax® + 2b 30. (b) p(x)=x*—(k+6)x+22k-1)
If (v = 1) is the factor of the polynomial p(x) b
then x = I is the zero of the polynomial &p(1)=0 a+f=—
put x = 1 in the polynomial p(x). a
[)(1):1+H+2b=0 k+6
a+2b=-1 : a+p=E29 4 1q
........ (i) 1
geg=a (ii)
Subtract (ii) from (i) ap = c_ 2(2k=1)
a+2b=-1 a
a+t b=4 |
b=-5 o +ﬁ = —2'0.[3
From (ii) 1
a+b=4 (k+6)==x2(2k 1)
a-5=4 2
k+6=2k-1
[1 Mark] T=k
S:ger?lt\z';ﬂ;‘abimil b a;e coprime, whose H.C.Fis 1. Therefore, the value of & is 7. [1 Mark]
Wh ’ i also the coprime numbers. 31. (d) Number 2(5"+ 6”) contains power 1 to the base 5 and 6.
ose HC.Fis 1. [1 Mark] For every neN 5" ends with 5 and 6" endswith 6.
© A feircle = 408 5 Sum of 5& 6is 11, then 2 x 11 = 22, [1 Mark]
Rt cm D A Therefore, the number always ends with 2.
1408 5 32.  (d) Given points of the line PQ is P(3,2) & O(5,7)
r2= —8 3
7 0 ¥
22 o _ 1408 B ©,y).
7 7
r=8cm
InA4OB
Appl hagoras theorem,
i P(3,2) 06,7
2-Q2 4 Q2 4 =
A=E R = e 128 Let the ratiobe k : 1
5= Sﬁcm x_kx5+1><(—3)
R B0 xX\79)
Area of square = (side)?= ( 82 ) k+1
=128 cm2 [l Mark] 0= ok _13
(c) Given vertices of triangle ABC is A(4, ~2); B(7, -2) “ g”_r s
and C(7,9) o
- A(4,-2) 5k=3
AB=\(2+27 +(7-4) =3 L3 _
5
BC=(7-71)*+(9+2)* =11 c(,9) Therefore, the ratiois 3 : 5 [1 Mark]
- B(7 2 33. (b) acot®+b cosec = p (i)
AC=(7-4)* +(9+2)" =130 bcotO+acosecO=¢g (ii)
Apply pythagoras theorem, P-a@=p-9p+q (i)
AC?=AB*+ BC? Add (1) & (i)
. ptqg=(a+b)cotO+ (a+ b)cosecd
ET I e 2 p+q=(a+ b)cot 6 - cosec )
( 130) =@y +h Subtract (i) & (ii)
130=9+121 p—q=(a—b)(cot 8 —cosec 0)
130=130 (1 Mark] Substitute the values in eq. (iii)
So, these vertices forms the right angle triangle. ' @*-P=@p-9@+9)

;Df i By
; ) = (g2 _ h2 2 - 2 9)
E , (a* - b*)(cot cosec
‘ ‘ 2 — 2R = B2 2
-We cannot say anything about triangle by ;oorf{inatfes. So, PP-¢=-@-)=bh-a [1 Mark]
twe need to find distances by using the coordinates.

= [(a - b)(cot O — cosec 0)][(a + b)(cot O + cosec 0)]
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34. (d) Perimeter of circle -

35.

36.

37.

| .
‘;(PCFIII]C(CF of square)

~ |

- 2
areaof circle  nr

T S o
areaof square

[from (i)]

Required ratio is 7 : 22

() Total sample space = 62 = 36
4D 2)q,3) (1,4) (1, 5) (1, 6)
(2,1)(2,2)(2,3) (2, 4)(2,5)(2,6)

S= D 3,2)(3,3)(3,4) 3, 5)(3,6)
4,1)(4,2) (4, 3)(4,4)(4,5) (4, 6)
(5,1)(5,2)(5,3) (5,4) (5, 5) (5, 6)
(6,1) (6, 2) (6, 3) (6, 4) (6, 5) (6, 6)

[1 Mark]

25
P(5 not come either time) = %

(c) LCM =2400
HCF of two numbers will always divide the LCM of two
numbers.
Factorsof2400=2><2><2><2><2><3 x5x%x5
2x2x5x%x5x3=300
2x2x5x5x3x2=600
2x2x5x5x2x2=400
As per options, it will give all numbers except 500.
[1 Mark]

[1 Mark]

@ »p

X
z

A B C

Here, AP L AC, QB LAC, RC_LAC
Then AP || BQ, BQ || RC, AP || RC.
Given, x =8 cm, z= 6 cm.

In AAQP & ARQC.

£PQA= /RQC
Z4ZQPA= /QCR
AAQP ~ ARQC

So AP

[vertically opp. angle]
[alternate interior angle]
[by AA criterion]

AQ

gy ——

CR  RQ

x_AQ
z RQ

8 AQ

— TS —

6 RQ

38.

39.

In AABQ & AACR.
LA= _a
Z/AQB= ZARC
AABQ ~ AACR

BQ  AQ

CR AR

from (1)
8_AQ_RQ_6
6 RQ AQ 8
Add both side 1
8+6 AQ+RQ
8 AQ

(commop)
[corresponding angle]
[by AA criteriOn]

(i)

(2) Sum of all angles of triangle is 180°
LA+ ZB+ £C=180°
x+3x-2+y=180°
4x+y=182
£C-4£B=9°
y-3x+2=9
3x+y=7
Ix—-y=-27
Add (i) and (ii)
4x+y=182
Ix-y=-7
Tx=175
x=25
£A=x°=25°_5 Smallest angle
4B=(x-2)°=3x252=75_2=73°
£C=y°=82° 5 Greatest angle
SumoféA+éC=x+y
=25+8§2

=107°

(b) secO+tan@=p

e (1)
(Given)

[1 Mark]
()]

—— SecO-tan® 1
secO+tan®  sec®—tan O )4
sec O —tan
\

1
secze—tanze p
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sec O —tan O

(1)
Subtract (i1) from (1)
secO+tan 0 =p

1
secO—-tan Q= —
[)

+

1
QtanO=p- —

i
= p.- =]
tan 8 [?) [1 Mark]

(¢) Given origin is the midpoint of the line BC.
Let B0, y) and A(x, 0).
Apply midpoint formula.

=B —(0.3)

AABC is an equilateral triangle.
AB=BC

Jx =02 + 0-3)2 = \/(0—0)2 +(=3-3)?
\[xz +9 =\/%

Take square both sides,
x2+9=36

=27 = x +33

A=(£33,0) [1 Mark]

Case Study - 1

(@) Let the fixed charge for first two days be ¥ x and
additional charges be ¥ y per day.

Radhika situation algebraically represented as

[1 Mark]
(c) According to question, Amruta situation represented
asx +4y=22. [1 Mark]
(b) System of linear equations are represented as:
x+4y=22 (i)
x+2y=16 (i)

Subtract (ii) from (i) by using elimination method,
x+4y=22
x+2p=16

- ’ 202215

x=10

Fixed charges is ¥ 10, [1 Mark]

44. (d) From solution Q. 43, the value of additional charges

y=3, [1 Mark]

45. (c) If both of them kept book for 2 more day at 2 3 per

day then the total amount paid by both is represented as.

Amount of 2 more days for Amruta=2x3=36

Amount of 2 more days for Radhika=2%x3=236

Total amount paid by both =22+ 16 +6 + 6

=250, [1 Mark]
Case Study - II

A 5cm B
(0]
b 10>cm ¢
Common solution;
In AAOBand ACOD

ZAOB = £COD (Vertically opposite angle)
Z0OAB= Z0CD (Alternate interior angle)
AAOB~ ACOD (by AA criterion)

So, AB_AO OB AB_5 |

CD CO OD'CD 10 2°

46. (a) Given AAOB and ACOD are similar by AA criterion.

[1 Mark]
47. () AsAAOBand ACOD are similar, then the ratio their

corresponding sides will also equal.
AO OB AB 5 1
So, —=—=

CO OD CD 10 2

By ratio of area of similar triangle theorem,

ar(AAOB) (ﬁ)z _ (1)2 1
ar(ACOD) \CD) \2) 4
ar(AAOB) : ar (ACOD)=1: 4 [1 Mark]

48. (d) Given QATOBAB 1 - 1 the ratio of their
’ OC+0OD+CD 4

corresponding sides also be 1 : 4.

If we add numerator and denominator.
So, % =—L— individually of the ratio of sides then, it

will give the same ratio of the perimeter.
CD=4AB

‘E Note

Ratio of corresponding sides of two similar triangles will
also equal to the ratio of their perimeters.

[1 Mark]
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49. (b) In AAOD and ABOC
AO AD OD

BC “BO  .0C
So, the representation of triangles would be:

’

(Given)

A a DICR - LA4) 0

4.
I

b c k(b) k(c)

(0] C
Therefore, AAOD ~ ABCO

(by SSS proportional criterion). [1 Mark]

——

50. (b) Given, ratio of areas of two similar trianglesis 1 : 4,

,;c>owvum>www s
ar(ACOD) \CD
1_[AB
4 (cD
AB 1 _alt of AAOB
CD 2 alt.of ACOD
| Note
The ratio of sides of
the ratio of their co



