Class X Session 2025-26
Subject - Mathematics (Standard)
Sample Question Paper - 09

Time Allowed: 3 hours Maximum Marks: 80
General Instructions:
1. This question paper contains 38 questions.
2. This Question Paper is divided into 5 Sections A, B, C, D and E.
3. In Section A, Questions no. 1-18 are multiple choice questions (MCQs) and questions no. 19 and 20 are
AssertionReason based questions of 1 mark each.
4. In Section B, Questions no. 21-25 are very short answer (VSA) type questions, carrying 02 marks each.
5. In Section C, Questions no. 26-31 are short answer (SA) type questions, carrying 03 marks each.
6. In Section D, Questions no. 32-35 are long answer (LA) type questions, carrying 05 marks each.
7. In Section E, Questions no. 36-38 are case study based questions carrying 4 marks each with sub parts of the
values of 1, 1 and 2 marks each respectively.
8. All Questions are compulsory. However, an internal choice in 2 Question of Section B, 2 Questions of Section C
and 2 Questions of Section D has been provided. An internal choice has been provided in all the 2 marks questions
of Section E .
9. Draw neat and clean figures wherever required.
10. Take wherever required if not stated.

11. Use of calculators is not allowed.

Section A
1. The HCF of 95 and 152, is [1]
a) 57 b) 19
o1 d) 38
2. If a is rational and +/ b is irrational, then a + /. b is: [1]
a) a rational number b) a natural number
¢) an irrational number d) an integer
3. If the sum and the product of zeroes of a quadratic polynomial are 24/3 and 3 respectively, then a quadratic [1]

polynomial is:
a)z? — 23z -3 b) (z — v/3)?
c)m2+2\/§m+3 d):z:2—|—2\/§:n—3

4.  If a and B are the zeroes of the polynomial ax? - 5x + c and a 4+ 8 = a3 = 10, then: 11
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a)a=5,c=%

c)a=%,c=1

5. InAABC,if ZC=3/B=2(/A + /B), then ZC =

a) 120°

€) 150°

6.  The value of a so that the point (3, a) lies on the line represented by 2x - 3y = 5 is

—1
a) ?

-1

b) gpo

d) g0

b) 3
d1

7. The roots of the quadratic equation 9a?b?x? - 16abcdx - 25c¢2d? = 0 are

—25¢d —cd
a) 9ab and ab

—25¢d
) “gab

cd
and b

b)M d <

9ab an ab
25cd —cd
d) 9ab and ab

8.  The discriminant of the quadratic equation 2x2+x-1=0is:

a)7

c)-9

9. If 9" term of an A.P. is zero, then its 29t term is

a) Equal to

c) Twice of

dy -7

its 19t term.

b) Half of

d) Thrice of

10.  What is the common difference of an AP in which a;g - aj4 = 32?

a) -8

c) -4

b) 4

d) 8

[1]

[1]

[1]

[1]

[1]

[1]

11.  In AABC, D and E are points on side AB and AC respectively such that DE || BCand AD:DB=3:1.IfEA= [1]

3.3 cm, then AC =

a) 5.5cm b) 4.4 cm
¢) 4 cm d) 1.1 cm

12.  The diameter of a circle is of length 6 cm. If one end of the diameter is (-4, 0), the other end on x-axis is at: [1]
a) (2,0) b) (6, 0)
c) (4,0) d) (0, 2)

13.  cot’d - sii2€ is equal to: [1]
a) -1 b) 2
o1 d) -2

14. If x tan 45° cos 60° = sin 60° cot 60°, then x is equal to [1]

a) V3

o1

b)%
d +

15. A circle is inscribed in a quadrilateral ABCD in which ZB = 90°, if AD =23 cm, AB=29cm and DS =5cm, [1]
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16.

17.

18.

19.

20.

21.
22.

23.

then radius of circle is :

a) 13 cm b) 12 cm

¢) 11 cm d) 14 cm

A cylindrical vessel of radius 4 cm contains water. A solid sphere of radius 3 cm is lowered into the water until it [1]

is completely immersed. The water level in the vessel will rise by

a) %cm b) %cm
c) %cm d) %cm
Consider the following frequency distribution: [1]
Class 0-5 6-11 12-17 18-23 24-29
Frequency 13 10 15 8 11

The upper limit of the median class is

a) 17.5 b) 17
)18 d) 18.5
Which of the following is not probability of an event? [1]
a) 15% b) 755
c) 0.89 d) 52%

Assertion (A): D and E are points on the sides AB and AC respectively of a AABC such that DE|[BC then the  [1]
value of x is 11, when AD = 4cm, DB = (x - 4)cm, AE = 8cm and EC = (3x - 19)cm.

Reason (R): If a line divides any two sides of a triangle in the same ratio then it is parallel to the third side.

A
D E
B C
a) Both A and R are true and R is the correct b) Both A and R are true but R is not the
explanation of A. correct explanation of A.
c) A is true but R is false. d) A is false but R is true.

Assertion (A): The point (-1, 6) divides the line segment joining the points (-3, 10) and (6, -8) in theratio2:7  [1]
internally.

Reason (R): Three points A, B and C are collinear if area of AABC = 0.

a) Both A and R are true and R is the correct b) Both A and R are true but R is not the
explanation of A. correct explanation of A.
¢) A is true but R is false. d) A is false but R is true.
Section B
Find the smallest number which when increased by 17 is exactly divisible by both 520 and 468. [2]
The sum of the numerator and denominator of a fraction is 4 more than twice the numerator. If the numerator [2]

and denominator are increased by 3, they are in the ratio 2 : 3. Determine the fraction.

If the mid-point of the line segment joining the points A (3, 4) and B (k, 6) is P (x, y) and x + y - 10 = 0, find the [2]
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value of k.
OR
Write the ratio in which the line segment doming the points A (3, - 6) and B (5, 3) is divided by X-axis.
secO+tan ( 1+sin 0 ) 2 [2]

secf—tand cosf

24, Prove that:

OR

sin @ 1+cos 6
1+cos 6 +

25.  Two dice are thrown simultaneously. What is the probability that the sum of the numbers appearing on the dice  [2]

is 7°?

Prove the trigonometric identity : =2 cosec 0.

sin 0

Section C
26.  The ratio of incomes of two persons is 9 : 7 and the ratio of their expenditures is 4 : 3. If each of them manages  [3]
to save ¥ 2000 per month, then find their monthly incomes.
OR
Draw the graph of the pair of equations 2x + y = 4 and 2x — y = 4. Write the vertices of the triangle formed by these

lines and the y-axis. Also find the area of this triangle.

27.  Find the value of p for which the points (-1, 3), (2, p) and (5, -1) are collinear. [3]

cosa _ cosa _ 2 2 22— .2 3
28. If cosp M and sng D show that (m* + n°) cos“3=n [3]
29.  Sides AB and BC and median AD of a triangle ABC are respectively proportional to sides PQ and QR and [3]

median PM of APQR (see figure). Show that AABC ~ APQR.

P
B ] c a M R
OR

In Fig. QA and PB are perpendiculars to AB. If AO = 10 cm, BO = 6 cm and PB = 9 cm. Find AQ.

P

. ]

Q
30. A square OABC is inscribed in a quadrant OPBQ of a circle. If OA = 20 cm, find the area of the shaded region.  [3]
[Use m=3.14]
Q
c i
7[’50°
o] 20ecm A P
31.  Prove that the tangents drawn from an external point to a circle are equal in length. [3]
Section D
32. A journey of 192 km from a town A to town B takes 2 hours more by an ordinary passenger train than a super [5]

fast train. If the speed of the faster train is 16 km/h more, find the speed of the faster and the passenger train.

OR
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L@l | 24l 1
Solve: 5 == + <=7 =2,z #—5,1

33. InanA.P, the n™ term is - and the m™ term is % Find (i) (mn) term, (ii) sum of first (mn) terms. [5]
34.  From the top of a building 15 m high, the angle of elevation of the top of a tower is found to be 30°. Form the [5]

bottom of the same building, the angle of elevation of the top of the tower is found to be 45°. Determine the
height of the tower and the distance between the tower and the building.
OR

A parachutist is descending vertically and makes angles of elevation of 45° and 60° at two observing points 100 m
apart from each other on the left side of himself. Find the maximum height from which he falls and the distance of
the point where he falls on the ground from the just observation point.

35.  The table below gives the percentage distribution of female teachers in the primary schools of rural areas of [5]
various states and union territories (U.T.) of India. Find the mean percentage of female teachers by all the three

methods discussed in this section.

Percentage of female teachers 15-25 |25-35 |35-45 |45-55 |55-65 |65-75 |75-85
Number of states/U.T. 6 11 7 4 4 2 1
Section E
36.  Read the following text carefully and answer the questions that follow: [4]

Two friends Govind and Pawan decided to go for a trekking. During summer vacation, they went to Panchmarhi.
While trekking they observed that the trekking path is in the shape of a parabola. The mathematical

representation of the track is shown in the graph.

g

(=4.0)

-10 0 10

-10

i. What are the zeroes of the polynomial whose graph is given? (1)
ii. What will be the expression of the given polynomial p(x)? (1)
iii. What is the product of the zeroes of the polynomial which represents the parabola? (2)

OR
In the standard form of quadratic polynomial, axZ + bx + ¢, whar are a, b, and c? (2)

37.  Read the following text carefully and answer the questions that follow: [4]
Singing bowls (hemispherical in shape) are commonly used in sound healing practices. Mallet (cylindrical in

shape) is used to strike the bowl in a sequence to produce sound and vibration.
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One such bowl is shown here whose dimensions are:
Hemispherical bowl has outer radius 6 cm and inner radius 5 cm.

Mallet has height of 10 cm and radius 2 cm.

i. What is the volume of the material used in making the mallet? (1)
ii. The bowl is to be polished from inside. Find the inner surface area of the bowl. (1)
iii. Find the volume of metal used to make the bowl. (2)
OR
Find total surface area of the mallet. (Use 7w = 3.14) (2)

38.  Read the following text carefully and answer the questions that follow: [4]
To enhance the reading skills of grade X students, the school nominates you and two of your friends to set up a
class library. There are two sections- section A and section B of grade X. There are 32 students in section A and

36 students in section B.

i. What is the minimum number of books you will acquire for the class library, so that they can be distributed
equally among students of Section A or Section B? (1)
ii. If the product of two positive integers is equal to the product of their HCF and LCM is true then, the HCF
(32, 36)is (1)
iii. 7 x 11 x 13 x 15+ 15isa (2)
OR

If p and q are positive integers such that p = ab® and q = a2b, where a, b are prime numbers, then the LCM

(P, @ is (2)

Get More Learning Materials Here : i m &) www.studentbro.in



Solution

Section A

(b) 19

Explanation:

Using the factor tree for 95, we have:
<

- S

|r5 } l,—lq_‘]

Using the factor tree for 152, we have:

Therefore,
95=5x19

152 =23 x 19
HCF (95, 152) = 19

(c) an irrational number

Explanation:

Let a be rational and \/ bis irrational.

If possible let a + \/l_) be rational.

Then a + +/b is rational and a is rational.

= [(a + \/I—)) — a] is rational [Difference of two rationals is rational]
= 4/bis rational.

This contradicts the fact that /b is irrational.

The contradiction arises by assuming that a + /b is rational.
Therefore, a + \/E is irrational.

) (z — v/3)?
Explanation:
a+B=24/3

aB=3

required quad. poly is

2 — (a+ B)z+aB=0
2 — (2y/3)z+3=0
22 —2y3x+3=0
(x—3)?2=0

(b)a=1,c=5
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Explanation:
P(x) = X2 - (sum of roots)x + (product of roots)

x%- (10)x + 10 =0

1
2

Given, ax? - 5x + ¢ =0 ...(2)
comparing (1) and (2), we get,
c=5

x2-5x+5=0..(1)

_ 1
a—E,

5. (a)120°
Explanation:
Since ZA + /B + ZC=180°... (i)
/C=3/B=2(/A+/B)
3/B=2(LA+/B)
3/B-2/B=2/A
/B=2/A
/A=/2
from (i),
/8 + /B +3/B=180°
9/ 2= 180°
/B = 40°
/C=3/B
ZC =3 x 40 =120°

6.
1
®) 3
Explanation:
2x-3y=5
=2x3-3xa=5
=6-3a=5
=a= %
7.
25¢d —cd
(d) s and -
Explanation:
Using factorisation method
9a2b?x? - 16abedx - 25¢2d? = 0
= 9a%b%x? - 25abedx + 9abedx - 25¢2d? = 0
= abx(9abx - 25cd) + cd(9abx - 25cd) =0
= (abx + cd)(9abx - 25cd) = 0
= abx + cd = 0 and 9abx - 25cd = 0
_ —cd _ 25cd
= X —? and x = W
8.
)9
Explanation:
D =b? - 4ac

Here,a=2,b=1andc=-1
b? - 4ac = (1)? - 4(2)(-1)
=1+8

=9
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(c) Twice of

Explanation:

Let 1% term of A.P. be a and common difference be d.
Now, ag=0=a+8d=0=a=-8d..(Q)

Now, ayg = a + 28d = -8d + 28d ...(ii)

= apg = 20d

Also, ajg=a+ 18d =-8d + 18d = 10d

= 2 X aj9=2 x 10d = 20d ...(iii)

From (ii) and (iii), we have

axg =2 arg

10.
(d)8
Explanation:
ajg-ajg =32
(18-14)d =32
= 4d =32
=d=8.

11.
(b) 4.4 cm
Explanation:
In AABC, DE || BC
AD:DB=3:1,EA=3.3cm

Let EC =x

-~ In AABC, DE || BC
AD _ AE __ 3 _ 33
DB ~ EC 1 =z

S AC=AE+EC=33+11=44cm

12. (@) (2,0)
Explanation:
Let the other point on x axis is (x, 0)
By distance formula
V(z +4)2+(0-0)2=(6)
x+4=6
X=2
Hence the point is (2, 0)
13. (a)-1
Explanation:
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Given: cot20 -

sinZ6

— cos20 1

sin26 sin26
_ cos26—1

sin26

in2

—sin“f
= = _1

sin26

[ 1 - cos?0 = sin%0]

14.
(1
Explanation:
We have, x tan 45° cos 60° = sin 60° cot 60°
1_ V31 =z _ 1
:>ac><1><5_ 3 x\/g:>2—2
Sz=7x2=1
15.
(c) 11 cm
Explanation:
D R C
aQ
1
Mo 5 —g
Here DS = DR =5 cm
= AS=23-5=18cm
And AS = AP =18 cm
=BP=29-18=11cm
*"OP_L AB and OQ 1 BC
..Z0QB = Z0PB =90° and /B = 90°
Also ZPOQ = 90°
Therefore, OPBQ is a square.
..BQ=0Q=11cm
Therefore Radius of circle = 11 cm
16.
9
(b) Zcm
Explanation:
Radius of sphere (r7) = 3 cm
. _ 4 4
.. Volume = §7r1"3 = §7r(3)3cm3
=367 cm?
. Volume of water in the cylinder = 367 cm?
Radius of cylindrical vessel (rp) = 4 cm
Let h be its height, then
nrah = 36w = m(4)2h = 367
= 16mh =36 = h = ‘;’g—”: Jem
I 4
17.  (a)17.5

Explanation:

Given, classes are not continuous, so we make continuous by subtracting 0.5 from lower limit and adding 0.5 to upper limit of
each class.
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Class Frequency Cumulative frequency
-0.5-5.5 13 13
5.5-11.5 10 23
11.5-17.5 15 38
17.5-23.5 8 46
23.5-29.5 11 57
Here, % = %7 = 28.5 , which lies in the interval 11.5 - 17.5.
Hence, the upper limit is 17.5.
18.
1
) 755
Explanation:
1
0.89
Probability of an event can never be greater than 1.
19.
(b) Both A and R are true but R is not the correct explanation of A.
Explanation:
If a line divides any two sides of a triangle in the same ratio then it is parallel to the third side. This is the Converse of the Basic
Proportionality theorem.
So, the Reason is correct.
By Basic Proportionality theorem, we have % = g—g = ﬁ = 39:19
= 4(3x-19)=8(x - 4)
= 12x-76=8x-32
= 4x=44=x=11cm
So, Assertion is correct.
But reason (R) is not the correct explanation of assertion (A).
20.
(b) Both A and R are true but R is not the correct explanation of A.
Explanation:
Using section formula, we have
| = kx6+1x(=3)
I T
-k-1=6k-3
7k =2
=2
7

Ratio is 2 : 7 internally.
Also, if ar(AABC) =0
A, B and C all these points are collinear.

Section B

21. The smallest number divisible by 520 and 468 = LCM(520,468)
Prime factors of 520 and 468 are :
520=23 x 5 x 13
468 =2 x 2x 3 x 3 x 13

Hence LCM(520,468) = 23 x 32 x 5 x 13 =8 x 9x5x 13 = 4680

Now the smallest number which when increased by 17 is exactly divisible by both 520 and 468.

=LCM(520,468)-17
=4680-17
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=4663
22. Let the numerator and denominator of fraction be x and y respectively.
Then, the fraction is %

As per first condition
The sum of the numerator and denominator of a fraction is 4 more than twice the numerator.
X+ty=2x+4

According to the second condition,

If the numerator and denominator are increased by 3, they are in the ratio 2 : 3.
z+3 2

y+3 = 3
=3x+9=2y+6

-2x+2y=8........ (iii)

Adding (ii) and (iii) , we get
and 3x-2x=-3+8

= Xx=5

Substituting x = 5 in (i), we get
5-y=4

y=9

Hence, the required fraction is 5

9
23. Mid-point of the line segment joining A(3, 4) and B(k, 6) = ﬂ, 46

3+k 2 2
=55
Then, %k, 5=Y)
Therefore, 3%’“ =xand 5=y
Since x + y - 10 = 0, we have
Hris5-10=0
ie,3+k=10
Therefore, k = 7

OR

The point lies on x-axis
Its ordinate will be = 0

Let the point P(x, 0) divides the line-segment joining the points A(3, -6) and B(5, 3) in the ratio m:n.

mys+ny; mx3+n(—6)
0= m+n =0= m+n
=3m—-6n=0=3m=>06n
m 6 2
.. Ratio = 2:1
24.L.H.S. = secfttanf
sec #—tan 0

Multiplying and dividing by (sec 6 + tan 6)
__ secfO+tand sec f+tan 6§

sec 0—tan 6 ) sec 0+tan 0
= Leclitan) 1. - (g + b)(a — b) = a? — b?]

sec f—tan? 0

n 2
= M [ sec? @ — tan? 0 = 1]

_ 1 + sin 6 2_ 1+sin6 2
" \cosf cos 6 - cos 6

.. LHS. =R.H.S.

OR
_ _sinf 1+4cos @
LHS = 1+cos 6 sin 6
sinfxsind (1+cos 8) x (1+cos 8)
(14cos 0) xsin sin 6 x (1+cos )
_ sin? 6+1+2 cos 6+cos? 6
- sin@x (1+cos 6)

Using the Pythagorean identity cos® 6 + sin® 6 = 1
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o 2+2 cos f
" sinfx(1+cosf)
_ 2(14cos®)
"~ sin#x (14cos 6)
__2
sinf
Now —— = cosec 6
sind
=2 cosec 6.

25. Two dice are thrown simultaneously. [given]
So, that number of possible outcomes = 36
Sum of the numbers appearing on the dice is 7.
So, the possible ways are (1, 6), (2,5), (3, 4), (4, 3), (5, 2) and (6, 1).
Number of possible ways = 6
.". Required probability = 3% =

(=

Section C
26. Let us denote the incomes of the two-person by ¥ 9x and ¥ 7x and their expenditures by ¥ 4y and ¥ 3y respectively.
Then the equations formed in the situation is given by :
9x — 4y = 2000 ...(i)
and 7x — 3y = 2000 ...(2)
Step 1: Multiply Equation (1) by 3 and Equation (2) by 4 to make the coefficients of y equal. Then, we get the equations:
27x — 12y = 6000 ...(3)
28x — 12y = 8000 ...(4)
Step 2: Subtract Equation (3) from Equation (4) to eliminate y, because the coefficients of y are the same. So, we get
(28x — 27x) — (12y — 12y) = 8000 — 6000
i.e., x =2000
Step 3: Substituting this value of x in (1), we get
9(2000) — 4y = 2000
i.e.,, y =4000
So, the solution of the equations is x = 2000, y = 4000. Therefore, the monthly incomes of the persons are ¥18,000 and 314,000
respectively.
OR
The given pair of linear equations
2x+y=4
and 2x-y = 4
Table for line 2x +y =4

X 0 2

y 4 0

Points A B

and table for line 2x -y =4

X 0 2

y -4 0

Points C B
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ol B/AZ0) >X

(0, -4) fo

; Y
So the Graphical representation of both lines is as above.
Here, both lines and Y - axis from a AABC.
Hence, the vertices of a AABC are A (0,4), B(2,0) and C(0,- 4) where A and C are obtained by putting x = 0 in the given
equations abd B is obtained by solving them together.
.". Required area of AABC=2 x Area of AAOB
AABC =2 x (% x 4 x 2) =8 sq. units.
Hence, the required area of the triangle is 8 sq units.
27.LetA - (-1,3)B - (2,p)and C - (5,-1)

- k B 1 N

A - C
(-1.3) (5.-1)
If the points A, B and C are collinear then let B divide AC in the ratio K : 1 internally.
Then, B — { EGE)+M(=1) (K)(—1)+(1)(3)}

K+1 ’ K+1
5K—-1 —K+3
:>B_>(K+1’ K+1)
But, B is given to be (2,p)
1. RN
K+l

= 5K-1=2(K+1)
= 5K-1=2K+2
=5K-2K=2+1

=3K=3
3 —K+3
=>K1—33 =1 and o1 =P
_+ .
= T =P
=p=1

Hence, the required value of p is 1.

28. Given, m = C—; ...... (1) and, n = TZ ....... )

LHS = (m? +n?) cos?8
— LHS = (—Z; + —j;) cos? B [ from (1) & (2) ]

— LHS — <cos2 asin® B+cos® a cos? B ) cos? ,3
cos? Bsin® B
in2 2
= LHS = cos’ (w) cos? 3

cos2 B sin?

= LHS = cos? a (é) cos? B [ Since, sinA + cos2A =1]

cos? B sin?

_ cosla cosa 2
= L.H.5.= 252 = (Sinﬁ)
S L.H.S.=n? [ from (2) ]
= R.H.S . Hence, Proved.

Get More Learning Materials Here : & @ &) www.studentbro.in



B D cC aQ M R

It is given that:
AB _ BC _ AD
PQ QR PM

In AABD and APQM, we have
%0 = 7t = on [fom(D)]

AABD ~ APQM [by SSS-similarity criteria].
And also, /B = /@ [corresponding angles of similar triangles are equal].
Now, in AABC and APQR, we have
/B = /@ [proved above]
and ﬁ—g = g—ﬁ [from(i)].

AABC ~ APQR [by SAS-similarity criteria].

OR

In triangles AOQ and BOP, we have

P

. ]

Q
Z/0AQ = ZOBP [Each equal to 90°]
ZAO0Q = £ZBOP [Vertically opposite angles]
Therefore, by AA- criterion of similarity, we obtain

AAOQ ~ ABOP
Ao _ 0Q _ AQ

= Bo_gg_BP
A0 _ AQ
= Bo_AgP
10 AQ
= 6 9
=  AQ =22 =15cm
Q
c »5
4
4
30. P
rd
rd
'
rd
7
-[90°

0] 20cm A P
OB=,/0A? + AB?
= 1/20% + 20°
= /400 + 400
= /800
= 1/400 x 2
OB = 20+/2 cm or, radius = 20/2
Area of shaded region = Area of sector OQBPO - Area of square OABC
= 396“;0 x 3.14 x 204/2 - 204/2 — (20)?

:ix3-14><800—400

—2(314) — 400

Get More Learning Materials Here : & @ &) www.studentbro.in



=628 — 400
=228
Required Area = 228 cm?.

31. The attached figure shows two tangents, SK and SR drawn to circle with center O from an external point K.
S

R
To prove that: SK = RK

Proof:

Normal and tangent at a point on the circle are perpendicular to each other.
Z/0SK = ZORK = 90°

Using Pythagoras Theorem,

OK? = 082 + SK? ...(i)

OK? = OR? + RK? ...(ii)

Subtracting (ii) from (i),

OK? - OK? = 0S? + SK? - OR? - RK?

= SK?=RK?'-0S =OR

SK=RK

Section D

32. T
A 192 km B

Let speed of passenger train be x km/h
.". speed of superfast train = (x + 16) km/h

. _ 102 192

By question, TPassenger == andeuperfast T (z+16)
192 192

or, = z+16 2

or, 192(z + 16) — 192z = 2 (2 + 16x)

or, 192z + 192 x 16 — 192z = 2 (z* + 16x)

192x + 3072 - 192x = 2 (z? + 16z) ( divide throughout by 2, we get,
96x + 1536 - 96x = (z* + 16)

orx(x +48)-32(x+48)=0

or,(x-32)(x+48)=0

or,x =32 or - 48

Since speed can't be negative, therefore - 48 is not possible.

.". Speed of passenger train = 32 km/h and Speed of fast train = 48 km/h

OR

Given
z—1 2z+1
2z+1 +1 z—1 02 )

xT— z+1 1
Let il be y so el =y
.". Substituting this value

2

1_ yAL
y+, = 2 or =
ory? +1=2y
ory? —2y+1=0
or(y—1)2=0

. _z—1
Pllttll'lg Y= m,
r—1 _ o
2gﬂ+1—10rcpfl—2w+1
orx=-2
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33.a,= -+

a+(n-1d=-L
m

dm = —

n

a+(m-1)d==+
n

On solving,

34. According to question it is given that a building AB of height 15 m and tower CD of h meter respectively.
P A4
h-15

45°
- — X M—
Angle of elevation ZDAE = 30°
Angle of elevation Z/DBC = 45°
To find: BC and CD
Proof: In right ADEA, using Pythagoras theorem
DB — tan30° (- AE=BC=x)

0
W I
o
3

cY Y

h=15 _ 1
T 3
—
= h-—-15= g 1)
In right ADCB, by Pythagoras theorem
% = tan 45°

Putting the value of h in equation (i)
-z ;
x-15= N [from (i)]

= 15=z—--%

Thus h=35.49m
OR
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b
//’///
AR
P k
‘7<.“5 5 /4;00

—t0om —f—— o —f
Let PC be the height h of the parachutist and makes an angle of elevations between 45° and 60°respectively at two observing
points 100m apart from each other
Let AB =100
Let distance (BC) = x m
In APBC

o _ PC
tan 60° = 6

:>\/§:%

_ _h ;
=T = NG ..(0)
In APAC
tan45° = %
_ h
=1= 100+z
= h=100+z
= h =100+ % [From (1)]

= 1/3h =100+/3 + h [Multiply by /3]
= 1/3h — h=100+/3

= h (V3 -1)=100v3

—h= 1\3;_“;’ x ﬁﬁ o)

N 100;3_+1\/§)

= h=50(3+ 1.732)

= h =50 x 4.732 = 236.6m

Put value of h from equation (2) in equation (1)

100+/3
g = Ly 1003
V3 V3—1

3+1

gm0 V3

V3-1 V3+1

1000(1.732+1)

3—-1
== M =100 x 1.366 = 136.6m

.". Height of parachutist = 236.6m
Distance of first point from Where he falls = 136.6 m

35.Let,a = 50
C.IL Number of states/ U.T. (f;) Xj d; =x;-50 fd;

15-25 6 20 -30 -180
25-35 11 30 -20 -220
35-45 7 40 -10 -70
45 - 55 4 50 0 0
55-65 4 60 10 40
65-75 2 70 20 40
75-85 1 80 30 30

From table, X f;d; = —360, X f; = 36

we know that, mean=x = a + %}lj’
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Section E
36. i. Point of intersection of graph of polynomial, gives the zeroes of the polynomial.
.. zeroes = -4 and 7
ii. Since, zero'sare a« =-4, 3 =7
a+p=-4+7=3
af=-4x7=-28
P(x) = X2 - (Sum of zeroes)x + product of zeroes
P(x) = x? - 3x + (-28)
P(x) = x%-3x - 28
iii. Product of zeroes = -4 x 7
=-28
OR
a is a non-zero real number, b and c are any real numbers c.
37. i. mallet is cylindrical in shape.
Volume =7 x 12 x h
=1 X (2 crn)2 X 10cm
=7 X 4cm? x 10 cm
= 407 cm®
ii. Inner Surface Area = 27 x (5 cm)?
Inner Surface Area = 27 X 25 cm?

Inner Surface Area = 507 cm?

iii. Outer Hemisphere Volume = (%)ﬂ’ (6 cm)3
= (%)ﬂ' (216 cm®)
~ 1441 cm®
Inner Hemisphere Volume = (%)7’[‘ (5 cm)?
= () (125 cm)

250
Tﬂ Cl'n3

Volume of Metal Used = Outer Hemisphere Volume - Inner Hemisphere Volume

= (1447 cm?) - (@ cm?)

~

_ 4321 250m 3
= (—3 =5 ) cm
_ 1827 3

== am

OR

Lateral Surface Area = 27rh
=2x 314 x 2cm x 10 cm

= 125.6 cm?
For the top circular end:

Area = 3.14 x (2 cm)? = 12.56 cm?

For the bottom circular end (which is the same as the top):

Area = 12.56 cm?
Total Surface Area = Lateral Surface Area + 2 x Circular End Areas

=125.6 cm? + 2 x 12.56 cm?
=125.6 cm? + 25.12 cm?

= 150.72 cm?
So, the total surface area of the mallet is 150.72 square centimeters.
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38. i. The number of students in Section A is 32, and the number of students in Section B is 36.

Step 1: Find the prime factors of each number:
32=2X2X2x%x2x2
36=2x2x3x3

Step 2: Identify the common and uncommon prime factors. The common ones are 2 x 2.

Step 3: Multiply the common and uncommon prime factors together to get the LCM:
LCM=2X2X2X2X2x3x3=288

So, the minimum number of books needed to be acquired for the class library is 288, so they can be distributed equally among

students of Section A or Section B.
ii. Step 1: Find the prime factors of each number:
32=2X2X2x2
36=2X2xXx3x%x3
Step 2: Identify the common prime factors and their minimum exponent:
The common prime factors are 2 X 2.
Step 3: Calculate the HCF by multiplying the common prime factors:
HCF=2x2=4
So, the HCF of 32 and 36 is 4.
iii. Given number (7 X 11 X 13 x 15+ 15)
It can also be written as 15 (7 x 11 x 13 +1).
As it is a product of two composite numbers
hence it is a composite number.
OR
Given:

p= ab?

q= a’b

Take the highest power of each prime factor:
LCM =a? x b2

So, the LCM of p and q is ab?.
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