Grade 10 Karnataka Math 2024
QUESTION PAPER CODE 81-E

General Instructions to the Candidates:
1. This question paper consists of 38 questions in all.
2. This question paper has been sealed by reverse Jacket You have to cut on the right
side to open the paper at the time of commencement of the examination (Follow
the arrow). Do not cut the left side to open the paper. Check whether all the pages
of the question paper are intact.
Follow the instructions given against the questions
Figures in the right hand margin indicate maximum marks for the questions
The maximum time to answer the paper is given at the top of the question paper It
include 15 minutes for reading the question paper.
6. Ensure that the Version of the question paper distributed to you and the Version
printed on your admission ticket is the same
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I. Four alternatives are given for each of the following questions /
incomplete statements. Choose the correct alternative and write the
complete answer along with its letter of alphabet.8 X1 =8

Q1. The product of HCF and LCM of two numbers 15 and 20 is
(A) 15
(B) 20
(C) 300
(D) 35
Solution:
Correct Answer: (C)
Given, HCF of 15 and 20 is 5, and the LCM is 60.
HCF x LCM = 15 x 20 = 300
Thus, the product of HCF and LCM is 300.

Q2. Ifa and B are the zeroes of the quadratic polynomial p(x) = ax? + bx + ¢, then
apf is
b
(A) -
—b
(B)—
©=
(D) -
Solution:
Correct answer: (D)
For a quadratic polynomial of the form:
p(x) =ax?® +bx+c
The product of its zeroes a and f3 is given by the formula:
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8 c
aff =—
a

Thus, the product of the zeroes of p(x) is 2

Q3. Ifsinb = %, then the value of V1 — cos? @ is
16
(A) 2
4
(B) ¢
5
@
9
(D) 2
Solution:
Correct answer: (B)
Given sinf = g
Usking Pythagorean identities
sin?6 + cos?0 =1
= sin@ = V1 — cos? 6
So,V1 —cos20 = il

5

Q4. The probability of a sure event is
A)1
(B)o
-1
(D) 1.5
Solution:
Correct answer: (A)
In probability theory, a sure event is an event that is certain to occur.
The probability of a sure event is always 1 or 100%.

Q5. The secant of the circle in the figure, is
A P 1\9

o L

s O \ PR

‘M U N,
E

(A) MN
(B) OE
(C) ¢D
(D) AB
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Solution:

Correct answer: (A)

Secant is a line which intersect a circle at two distinct points
So, MN is a secant in this given figure.

Q6. The volume of the frustum of a cone whose base radii are r; and
1, and height'h ', is
(A) én(rl +1r,+1 1)
(B) %n(rl 24+1r,%2—1-1)h
(@) gn(r1 241,241 -1)h
(D) é”(’ﬁ =12 =1 1)h

Solution:
Correct answer: (C)

Volume of frustum = gn(rl Z4+1,%+41-1)h

Q7. If2,x,26 are in Arithmetic progression, then the value of x is
(A)12
(B) 14
(C) 28
(D) 24
Solution:
Correct answer: (B)
Given that 2, x, and 26 are in arithmetic progression A.P, the common difference d
between consecutive terms is constant.
Therefore, the difference between the second and first terms equals the difference
between the third and second terms:

xX—2=26—x
2x = 28
x =14

Thus, the value of x is 14.

Q8. Iftan(90° — ) = /3, then the value of cot9 is

1

(4) 7

(B)1

o

(D) V3

Solution:

Correct answer: (D)

Given that tan(90° — 8) = /3

we can use the co-function identity tan(90° — 8) = cot6.

Therefore,cotd = +/3.
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II. Answer the following questions 8x1=8

Area of AADE

In the figure, A ADE ~A ABC and DE: BC = 2: 3. Find —————.
Area of AABC

Solution:
Given that AADE~AABC and the ratio of corresponding sides ];—5 = ;

For similar triangles, the ratio of their areas is equal to the square of the ratio of
their corresponding sides.

Therefore, the ratio of the areas is:

Areaof AADE (DE\? /2\* 4
Area of A ABC (ﬁ) B (§) "9
Thus, the ratio of the area of AADE to the area of AABC is g.

The radii of the base and the height of a cylinder and a cone are same. If the
volume of the cylinder is 27 cubic units, then find the volume of the cone.
Solution:

Given that the radii of the base and the height of a cylinder and a cone are the
same, and the volume of the cylinder is 27 cubic units,

The volume of a cone is one-third the volume of a cylinder with the same base
radius and height.

Therefore, the volume of the cone is:

§ X 27 = 9 cubic units
Thus, the volume of the cone is 9 cubic units.

If 200 = 2™ x 5", then find the values of m and n.
Solution:

To express 200 in the form 2™ x 5, by prime factorization:
200=2x2Xx2X5x%x5=23x52

Therefore, m = 3 and n = 2.

Find the number of solutions of the pair of linear equations
2x—3y+4=0and3x+5y+8=0.

Solution:

Given,

2x—3y+4=0and3x+5y+8=0

These given equations are in the form:
ax+byy+c,=0anda,x+b,y+c, =0

Where

a, =2,b; = -3 andc; =4

a,=3,b,=5andc, =8

G2 ko Bapdl=

-, J—

ap - 3 bz 5 Co

@ |
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a; by
a, by
System has unique solution

In an Arithmetic progression, sum of the first six terms and sum of the first five
terms are 78 and 55 respectively. Then find the sixth term of the progression.
Solution:
Let the first term be a and the common difference be d
The sum of the first six terms is given by S¢ = 78, so we have the equation:
6
S¢ = §[2a+ 5d] =78
=>2a+5d=26 ... 1

The sum of the first five terms is given by S; = 55, so we have the equation:

5
Ss =5 [2a+4d] =55

= 2a+4d =22 .. 2
From equation 1 and 2 we get
d=4,&a=3

The sixth term of an A.P.ag =a+5d =3+ 5 X 4 = 23.

Write the degree of the polynomial p(x) = x(x? + 3) + 5x2 + 7.
Solution:

Given

p(x) =x(x*+3)+5x2+7

p(x) =x3+3x+5x2+7

p(x) =x3+5x*+3x+7

The highest degree term is x3, so the degree of the polynomial is 3.

If the value of discriminant of a quadratic equation is zero, then write the nature of
roots of the quadratic equation.

Solution:

If the discriminant of a quadratic equation is zero, the equation has real and equal
roots.

Find the value of 6 in the figure.
A
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Solution:
In A ABC
tang = 22

BC
tanf = 7
tanfd = tan30°
so,0 = 30°
III. Answer the following questions 8x2=16

Q17. Prove that 3 + v/2 is an irrational number.
Solution:

Let 3 + V2 be a rational number.
Thus,3 + /2 = %, where a, b are coprime integers and b # 0.

= 2:(%)—3

a—3b
=2 = -

. . a-3b . .
Since a and b are integers, — —isa rational number.

= /2 is also a rational number.
This is the contradiction to the fact that v/2 is an irrational number.
Hence, our assumption that 3 + V2 is a rational number is wrong.

Therefore, 3 + v/2 is an irrational number.
Hence proved.

Q18. Solve the given pair of linear equations by Elimination method
2x+y =28
3x—y=7
Solution:
Given pair of linear equations are
2x+y=8 .. 1
3x SR ... 0 2
Adding eq 1and 2 we get
= 5x =15
=>x=3
Substitute the value of x in eq (ii)
=>303)—-y=7
>y=2
~x=3andy =2
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Q19. Find the sum of first 20 terms of the Arithmetic progression 1,5,9, ... using
formula.
Solution:
Given,
1,5,9, ...
Here,
Firstterm=a=1
Common difference=d =5—1 =4
Sum of first n terms is

S, = Z[Za + (n - 1)d]
S30 ==X [2(1) + (20 — 1) 4]

=10 % [2 4+ 19(4)]
=10 X [2 + 76]

Hence, the sum of the first twenty terms of the given arithmetic series is 780.

Q20. Find the roots of the quadratic equation 2x? — 3x — 1 = 0 using quadratic formula
Solution:
Given quadratic equation is 2x? —3x—1 =0
Comparing with the standard form ax® +bx +c =0,
a=2,b=-3 andc=-1
Discriminant = D
= b?% — 4ac
= (-3 -4 (-1
=9+8
=17
Using quadratic formula,

__ (=bvD)

2a
_(-(=3)£17)
- 2(2)
_3+V17

4
3417 3 — 17
T4 4

X
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cos O—sin 6-cos 8 __ cosecH-1

Q21. Prove that

Solution:

LHS
cos 8 —sin O - cos O

cos B+sin B-cos 8 cosecO+1’

cos 6 + sin O - cos O
cos6(1 — sinf)

cos0(1 + sinf)
(1 —sinB)
(1 + sinB)
RHS
cosecd — 1

cosecd +1

sinf
(1 + sinH)
sinf
R (1 —sinf)
(1 + sinB)
LHS = RHS
Hence proved

Or

sin 30°+cos 60°
cosec30°—cot 45°

= sin 90°.

Prove that

Solution:
LHS
sin 30° + cos 60°

cosec30° — cot 45°
Putting all the value

z+32)
2-1)

(%)

=

e LSS

=
=
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Q22. Find the coordinates of the point P and Q in the given graph and hence find the
length of PQ using distance formula.

Solution:

In this given graph,

P(1,1) and Q(5,4)

PQ =/ (x; — x1)? + (¥, — ¥1)?
PQ = (5-1)2+ (4~ 1)
PQ =+/4%+ 32

PQ =V16+9
PQ =25
PQ = 5 units

Or

Find the coordinates of the point which divides the line segment joining the points
(4,—3) and (8,5) in the ratio 3: 1 internally.
Solution:
Given
A(4,-3),B(8,5) my:m,= 3:1
Using section formula

_(MuXy + MpXy Myy; +MyY,
Pey) = ( , )

my +m, my; +m,

Where

x; =4, Y1 = -3 x; =38, y2=5
3B +14) 305 +1(-3)

3+1 07T 3+1
24%4  15-3
YT YT
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x=7y=3

The co-ordinates of the required point P(x, y) is (7, 3)

Q23. A basket contains 36 mangoes. i th of them are rotten and others are good. If one
mango is drawn at random from the basket, then find the probability of getting a

good mango..
Solution:
n(S) =36
n(4) = Good Mangoes = % X 36 = 27
n(A)
27
3

Q24. Draw a circle of radius 3.5 cm and construct a pair of tangents to the circle such
that the angle between the tangents is 60°.
Solution:
Given, radius
r=3.5cm
Angle between the radii = 180° — 60° = 120°
Construction of circle of radius 3.5 cm
Construction of two arcs
Construction of two tangents
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IV. Answer the following questions 9x3 =27
Q25. Divide p(x) = x3 + 3x? + 4x + 5 by g(x) = x? — x + 1 and find the quotient
[q(x)] and remainder [r(x)].

Solution:
x+4

x2 -x+1 ) X +3x2+4x+5

3—x2+x

(S O G I
4x%+3x+5

4x4° - 4x +4
(o I G I
Tx+1

Or

When the polynomial p(x) = x3 + 4x? + 5x — 2 is divided by the polynomial
g(x), the quotient [q(x)] and remainder [r(x)] are x? — x + 2 and 4 respectively.
Find g(x)

Solution:

p(x) = x3+4x? + 5x — 2

qx)=x*—x+2

r(x) =4

g(x) =?

p(x) = g(x) X q(x) +r(x)

g(x) x q(x) = p(x) —r(x)

_ _p(x) —r(x)
A Te)

X+ Ax® +5x—-2-4
9(x) = x2—x+2

x3+4x2+5x—6
x2—x+2

gx) =
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Q26. Find the mean for the following data :

Class-interval Frequency
2-6 2
7-11 4
12 -16 )
17 -21 3
22 -26 1
Solution:
. frequency Mid point
Class interval xifi
(/) X; i
2—6 2 4 08
7—-11 4 9 36
12 —-16 5 14 70
17 - 21 3 19 57
22— 26 1 24 24
- Xfixi
L = 15 =195
Mean = x = 2 fixi
2 fi
195
- 15
Mean(x) = 13
Or

Find the mode for the following data:

Class-interval | Frequency
1-5 1
5-9 3

9—-13 7
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13 -17 10
17 =21 9

In the given frequency distribution
fO = 7,f1 = 10,f2 =9,h=4,l =1

—fo
Mode=l+[1—]xh
2fi—fo—fa
— 13+ 10-7 X 4
N 2x10—-7-9

3
_13+[20—16]X4

34 [2x
- 4
=13+3
=16

Q27. D 'is a point on the side BC of a A ABC such that |[ADC = |BAC. Then prove that
AC? = BC.CD
Solution:

A

B C

In A ABC and A ADC

£ZBAC = £ADC [Given]

LACB = LACD [common angle]
~ LABC = £DAC

By AAA criterion of similarity

~ ANABC~ A ADC

_AC _BC

" CcD  AC

~AC? =BC.CD

Or

In the figure, A ABC and A AMP are right angled triangles, right angled at B and

BC

M respectively. Then prove that LB
PA  MP
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Solution:
In A ABC and A AMP
£ABC = £AMP = 90° [Given]
£LBAC = £MAP [common angle]
~ LACB = £APM

By AAA criteria similarity
~ AABC ~A AMP

~CA BC
" PA MP
Q28. Prove that "The lengths of tangents drawn from an external point to a circle are

equal".
Solution:

Q

(@) P

R
Given : PQ and PR are tangents drawn from an external point P to a circle of
centre 0.
To prove that: PQ = PR
Construction: Join OP,0Q and OR
Proof: In the figure
£0QP = £ORP =90° [OP L PQ, OR 1 PR]
0Q = OR [Radii of same]
~ OP =0P [common side]
By RHS - postdated
~A OQP =A ORP
~ PQ =PR [CPCT]
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Q29. In the figure area of sector AOBPA of radius ' r ' is 231 cm? and the length of the
arc APB is 22 cm. Find the radius of the sector and angle 6.
1)

r r
O
Solution:

Length of an arc of a sector of angle 8

X 21r

- 320°
X 2r = 22

360°

e X =11 el

Area of the sector of angle 6

— 2
= 3600° X 2mr
X Xr =
360° nr Xr =231 from 2

«~ 11r = 231

_m1_
T

X 2nr = 22

360°

o ><2><22><21 =22
360° 7 -
60 = 360°

360°
6

0= = 60°

Or

In the figure a rectangle ROQP is inscribed in the quadrant of a circle. If the length
and breadth of the rectangle are 16 cm and 12 cm respectively, find the area of the
shaded region.
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16 cm

O 12 cm o

Solution:

In the figure ROQP is a rectangle.

~ OQP is aright angle triangle, right angled at Q.

=~ OP% = 0Q? + PQ? [Pythagoras theorem]

= 12% + 162

= 144 + 256

=400

» OP = V400 =20 cm

r =20 cm

Area of shaded region = Area of quadrant - Area of rectangle

1
=7 nr? — (length x breadth)

1
=7 X mx20° ~ (16 x 12)

1
=ZXT[><4OO—192

= 100w — 192

=100 x 3.1428 — 192
= 314.28 — 192

= 122.28 cm?

Q30. Age of mother is twice the square of age of her son. After 8 years mother's age
becomes 4 years more than the thrice of age of her son. Find their present ages.

Solution:

Let the present age of mother of mother be x years and age of son be y years
Then x = 2y? ..o, 1

After 8 years

Age of mother is (x + 8) years
Age of son is (y + 8) years
According to given question
>x+8=3(y+8)+4

From (1)
=2y2+8=3y+24+4

= 2y*+8=3y+28
=2y?—-3y+8-28=0
=2y2—-3y—-20=0
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= 2y*—-8y+5y—20=0

=>2y(y—4)+5(y—4)=0

>y—4=0o0r2y+5=0

>y=4ory= —g

Since the age of a person cannot be negative, ignore the value of y = — ;

Present age of son = y = 4 years
Present age of mother = x = 2y? = 2 X 4% = 32 years

Q31. In the figure, ABC is a triangle whose vertices are A(x,10), B(2,2) and C(12,2). If
Q(9,6) is the mid-point of AC and area of A APQ is 12 cm?, then find the area of

quadrilateral PBCQ.
A(x 10)
0(9,6)
J)
c(12,2)
B(2,2)
Solution:
Given
A(x,10) B(2,2) C(12,2)
Q is the mid-point of AC = 22 -9

x=18-12=6
Using Area of the triangle

1
5 [x1(y2 — ¥3) + %,(y3 — ¥1) + x3(y1 — ¥2)]
Where

X1 = 6, Xy =12, x3 =12, y1 = 10, Y2 =2, Y3 =2
1

= 5[6(2 - 2) +2(2 ~ 10) + 12(10 - 2)]
1

= 5[6(0) +2(—8) + 12(8)]
1

=5 [0—16 + 96]

= L X 80

2

= 40 cm?

Q32. The ages of 100 patients admitted in a hospital are as follows. Draw a "less than
type ogive" for the given data:
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x-axis lcm = 10 units
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Drawing axes and writing scale

Marking points 1
Drawing ogive

Solution:
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Q33. Construct a triangle with sides 6 cm, 8 cm and 9 cm and then construct another
triangle whose sides are § of the corresponding sides of the first triangle
Solution:

C

Construction of given triangle
Construction of acute angle with division
Drawing parallel lines

Obtaining of required triangle

V. Answer the following questions 4x4=16

Q34. Find the solution of the given pair of linear equations by graphical method:
2x+y =28
x+y=5
Solution:
Given

2x+y =28

x+y=>5
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ale :
-axis 1 cm = 1 units

For table construction
Drawing two lines
Marking point of intersection and writing values of x and y

Q35. In an Arithmetic progression the sum of first n terms is 210 and the sum of first
(n — 1) terms is 171. If the first term of the Arithmetic progression is 3, then find
the Arithmetic progression and find its 20™ term.

Solution:
Given
S, =210, S, =171, a, =5, —S$,-1 =210—-171=39, a=3, n=?

n
Sn =E(a+an)
n
210 =§(3+39)

n
210=§><42

a=3, n =10, a, =39, d =?
a,=a+mn-1)d

39 =34+ (10-1)d

9d = 36




L A

Learn..-

d=4
Required A.P.isa,a +d,a + 2d ... ...
3,3+4,3+8.....

a=3,d=4n=20a, =?
a,=a+n-1d

a, =3+ (20-1)4
=34+19%x4
=34+76=179

OR

The sum of interior angles of a polygon of ' n ' sides is (n — 2)180°. If the interior
angles of a pentagon are in Arithmetic progression and its least angle is 72°, then
find all the interior angles of the pentagon.

Solution:

The sum of interior angles of a polygon of n sides = (n — 2)180°

The sum of interior angles of a pentagon = (5 — 2)180° = 3 X 180° = 540°
a=72,n=5,S, =540,d =?

n
Sy = E[Za + (n—1)d]

5
540 = 5[2x 72 + (5 — 1)d]

5
540 = - [144 + 4d]

108 =72+ 2d
2d =108 —72
2d = 36

36

d=—=18
2

The interior angles of the pentagon are:

a,a+d,a +2d,a+3d,a+ 4d

72,72+ 18,72 +2x18,72+3x 18,72+ 4 x 18
72°, 90°, 108°, 126°, 144°

Q36. In the figure the poles AB and CD of different heights are standing vertically on a
level ground. From a point P on the line joining the foots of the poles on the level
ground, the angles of elevation to the tops of the poles are found to be
complementary. The height of CD and the distance PD are 20v/3 m and 20 m
respectively. If BP is 10 m, then find the length of the pole AB and the distance AC
between the tops of the poles.
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?
A 20+/3 m
?
B 10m P 20 m D
Solution:
C
?
A 20~/3 m
?
B 10m P 20 m D
Let angle CPD be 6
_ b _ 2001 _
Then tan 6 = V3
s 0 =60°
~ LAPB =90°—60 =90° - 60° = 30°
In right A ABP
tan 30° = AB
an =5p
1 AB
V3 10
AB x\/3 =10
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PP
3

In right A PDC, PC? = PD? + D(?

= 202 + (20V/3)?

= 400 + (400 x 3)

= 400 + 1200

PC? =1600 ... 1

In right A ABP, AP? = AB? + BP?

(29) 4 107

V3

= 100+ 100
3

100+ 300
- 3

APz =200 2

3
In right A APC, AC? = AP? + PC?

400
= T + 1600

_ 400+ 4800

3
_ 5200

3
40013
- 3

’400 x 13
~AC = T

20 xV/13 2039

Q37. Prove : "Basic proportionality theorem" or "Thales theorem".
Solution:
Given: In A ABC, DE||BC
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To Prove: AD _ AE

DB EC
Construction: Join BE, DC
Draw DM 1 ACand EN 1 AB

1
ar (A ADE) 3 X AD XEN

ar(ABDE)_%xDBxEN

ar(A ADE) AD
ar(ABDE) DB
ar(AADE) %XAEXDM
ar(ACDE) %XECXDM
ar(A ADE) AE
ar(A CDE)  EC
ABDE and ACDE are on the same base DE and between the same parallels DE and

BC.

~ ar(ABDE) = ar(ACDE)
So,

AD B AE

DB EC

Hence proved
VI. Answer the following questions 1x5=5

Q38. An insect control device made of a cylinder, a frustum of a cone and a hemisphere
attached to each other is as shown in the figure. Sticky liquid is completely filled in
the hemispherical part. If the radii of hemisphere and cylinder are 21 cm and 14
cm respectively and total height of the device is 60 cm and height of the cylinder is
15 cm, then calculate the curved surface area of the device and also find the
quantity of the sticky liquid in the hemisphere.
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Solution:

Given

r =14 cm, h = 15cm

Outer surface area of the device = CSA of cylinder + CSA of frustum of cone + CSA
of hemisphere.

CSA of cylinder = 2nrh = 2 X ? X 14% x 15 = 88 X 15 = 1320 cm?

Height of frustum = 60 — (15 + 21) = 24 cm

"= 21,1‘2 = 14‘,h = 24,l =N

wl=h2+ (ry —13)2 = /242 + (21 — 14)2 = /576 + 49 = /625 = 25 cm

CSA of frustum = w(r; + 1)1

22
=7><(21+14)><25

22
= 7 X 35 x 25
= 2750 cm?

22
CSA of hemisphere = 2nr? = 2 X - X 21X 21 =44 %63 =2772 cm?

=~ Outer surface area of the device= CSA of ( Cylinder + frustum + hemisphere )
= 1320 + 2750 + 2772
= 6842 cm?

Quantity of the liquid in hemisphere = Volume of hemisphere

2 2 22
=§7Tr3=§X7X21X21X21=44X441=19404cm3




