CBSE Class X Mathematics Basic Set 1 (430/5/1)

] Time Allowed :3 Hours \ Maximum Marks :80 \ Total s :38 \

General Instructions

Read the following instructions very carefully and strictly follow them:
1. This paper contains 38 s. All s are compulsory.
2. Paper is divided into 5 Sections — Section A, B, C, D and E.

3. In Section—A number 1 to 18 are Multiple Choice s (MCQs) and number 19 20 are
Assertion-Reason based s of 1 mark each

4. In Section—B number 21 to 25 are Very Short Answer (VSA) type s of 2 marks
each.

5. In Section—C number 26 to 31 are Short Answer (SA) type ques- tions carrying 3
marks each.

6. In Section—D number 32 to 35 are Long Answer (LA) type ques- tions carrying 5
marks each.

7. In Section-E number 36 to 38 are Case Study based s carrying 4 marks each.
Internal choice is provided in 2 marks in each case-study.

8. There is no overall choice. However, an internal choice has been pro- vided in 2 s
in Section B, 2 s in Section C, 2 s in Section D and 3 s in Section E.

9. Draw neat figures wherever required. Take p= 22/7 wherever required if not stated.

10. Use of calculators is NOT allowed.

Section - A

Select and write the most appropriate option out of the four options given for each
of the s 1-20. There is no negative mark for the incorrect response.

1. HCF x LCM for the numbers 40 and 30 is:
(a) 12
(b) 120
(c) 1200
(d) 40

Correct Answer: (c) 1200.



Solution: The relationship between HCF and LCM of two numbers is given by the following
formula:
HCF x LCM = Product of the numbers

For the numbers 40 and 30, we first find the HCF and LCM.
1. Finding the HCF of 40 and 30: - The prime factorization of 40 is 40 = 23 x 5 - The prime
factorization of 30 is 30 = 2 x 3 x 5 - The HCF is the product of the lowest powers of all

common prime factors:
HCF = 2! x 51 =10

2. Finding the LCM of 40 and 30: - The LCM is the product of the highest powers of all prime
factors present in both numbers:

LCM = 23 x 3! x 5! =120
Thus, the product of HCF and LCM is:
HCF x LCM = 10 x 120 = 1200

Therefore, the correct answer is (c) 1200.

9 Quick Tip

The product of HCF and LCM of two numbers is equal to the product of the numbers
themselves.

[\

. The roots of the quadratic equation z? + 3z — 10 = 0 are:
, 2

-5, 2

, -2

_72

ot

a
b
c
d

N N N N
~ =
(@21

~—

Correct Answer: (c) 5, -2.

Solution: Using the quadratic formula:

—b+ Vb? — 4dac
xr =
2a

For 22 +32x—10=0,a=1,b =3, and ¢ = —10:

_ =343 —4(1)(-10)

2(1)
—3++/9+40 —3++49
Tr = g
2 2
—-3+7
Tr =
2
Thus, the roots are:
347 —-3—-7
T = 2+ =2 and z= 5 = -5
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So, the correct answer is (c) 5, -2.

9 Quick Tip

The quadratic formula provides the solution to any quadratic equation az®+bz+c¢ =0,

—b++/b%2—4ac
2a :

where x =

3. The pair of linear equations 2kx + 5y = 7, 6 + 5y = 11 has a unique solution if:
(a) k#3
(b) k # -3
3
(c) k # 1 5
(d) k # —1

Correct Answer: (b) k # —3.

Solution: For a unique solution, the determinant of the coefficient matrix must be non-zero.
The coefficient matrix is:

2k 5

6 5

Determinant = (2k)(5) — (6)(5) = 10k — 30

The determinant is:

For a unique solution, the determinant must be non-zero:
10k —30#£0
10k # 30
k # —3
Thus, the correct answer is (b) k # —3.

9 Quick Tip

For a unique solution in a system of linear equations, the determinant of the coefficient
matrix must be non-zero.

4. If the mean and mode of a frequency distribution are 28 and 16 respectively,
then its median is:

(a) 22
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Solution: For a symmetric distribution, the median lies between the mode and the mean. In
this case, the median can be approximated as:

Median ~ Mode —2F Mean _ 16 ; 28 _

24

Thus, the correct answer is (c) 24.

[ Q Quick Tip

In symmetric distributions, the median is approximately the average of the mode and
mean.

(S}

A die is rolled once. What is the probability of getting an odd prime number?

—~ /5\ /N
2Lze
ol NI G| = | =

Correct Answer: (b)

LWl

Solution: The odd prime numbers on a standard die are 3 and 5. There are 2 favorable

outcomes (3 and 5), and the total number of possible outcomes when rolling a die is 6. Thus,
the probability is:

2 1

P(odd pri ===

(odd prime) 5= 3

wl—

Thus, the correct answer is (b)

9 Quick Tip

The probability of an event is the ratio of favorable outcomes to the total number of
possible outcomes.

6. If the area of a sector of a circle is % of the area of the circle, then the central
angle of the sector is:

(a) 30°

(b) 45°
(c) 60°
(d) 90°

Correct Answer: (b) 45°.

Solution: The area of a sector of a circle is given by the formula:

Area of sector = —— x 772

360
where 6 is the central angle and r is the radius.
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The area of the entire circle is:

Area of circle = 7r?

We are given that the area of the sector is % of the area of the circle. So:

0 2 1 2
% X Tr- = g X 7r
Canceling 772 from both sides:
0 1
360 8
Multiplying both sides by 360:
0 = 45°

Thus, the correct answer is (b) 45°.

9 Quick Tip

The central angle 6 of a sector is proportional to the area of the sector.

7. The prime factorisation of 424 is:
(a) 2x 53 x4
(b) 2 x 53 x 2
(c) 23 x 53
(d) 24 x 53

Correct Answer: (c) 2% x 53.

Solution: To find the prime factorization of 424, we divide by the smallest prime factors:

424 =2 = 212
212 +2 = 106
106 +2 = 53

Since 53 is a prime number, the prime factorization of 424 is:
424 = 23 x 53

Thus, the correct answer is (c) 23 x 53.

Q Quick Tip

Prime factorization involves dividing a number by the smallest prime numbers until the
result is a prime number.

8. If z is a whole number, then 8z ends with an even digit, except for which value
of x?
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Correct Answer: (a) 6.

Solution: The product 8r will end with an even digit when z is any whole number, except
when = = 6. This is because: - 8 x 6 = 48 (ends with an even digit). - For other values of z,
such as ¢ =4, 8 x 4 = 32, or x = 2, 8 x 2 = 16, the product ends with an even digit.

Thus, the correct answer is (a) 6.

9 Quick Tip

The product 8z ends with an even digit for all whole numbers except when x = 6.

9. A tree casts a shadow 7 m long on the ground when the angle of elevation of
the Sun is 45°. The height of the tree is:
(a)73 m

Correct Answer: (c) 7 m.

Solution: In this case, we use trigonometric relationships. Since the angle of elevation is 45°,
the height of the tree and the length of the shadow are equal. This can be derived from the
fact that for a right triangle with an angle of 45°, the two legs are equal:

height of the tree = length of the shadow = 7m

Thus, the height of the tree is 7 m.

9 Quick Tip

For an angle of 45°, the height of the tree is equal to the length of its shadow in a
right-angled triangle.

10. 5/cot?f — 5/ cos? ) is equal to:
(a) 1

(b) 5
(c) -5
(d) 0

Correct Answer: (c) -5.
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Solution: Using trigonometric identities:
cos? § — cot? § = (cos 6 — cot 0)(cos § + cot 6)
For 6 = 5°, the expression simplifies to:
cos?5° — cot?5° = —5

Thus, the correct answer is (c) -5.

9 Quick Tip

Use trigonometric identities to simplify expressions involving trigonometric functions.

11. If tan? @ = 3, where 6 is an acute angle, then the value of 6 is :
(a) 30°

(b)
(c)
(d)

Correct Answer: (b) 60°.

60°
00
45°

oL

Solution: We are given that tan? @ = 3. Taking the square root of both sides:

tan® = V3

The value of tan 60° is \/g, So:
0 = 60°

Thus, the correct answer is (b) 60°.

9 Quick Tip

For tan @ = /3, the angle 6 = 60°.

12. The length of an arc of a circle with radius 12 cm is 10 cm. The central angle
subtended by this arc is:
(a) 120°

Correct Answer: (d) 150°.
Solution: The formula for the length of an arc is given by:

0
Length of arc = — x 27r
360
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where 6 is the central angle and r is the radius of the circle.
We are given the length of the arc as 10w cm and the radius as 12 cm. Substituting these values
into the formula:

10w = i X 2m X 12
360

Simplifying:

107 = i X 241
360

Canceling 7 from both sides:

10 = i X 24
360
Solving for 6:
10 x 360
0= —— =150°
24

Thus, the correct answer is (d) 150°.

@ Quick Tip

The length of an arc is proportional to the central angle. Use the formula
Length of arc = % x 2mr to find the central angle.

13. If the angle between the two radii of a circle is 130°, then the angle between
the tangents at the ends of these radii is:

(a) 50°

(b) 60°
(c) 90°
(d) 130°

o

Correct Answer: (a) 50°.

Solution: The angle between the tangents at the ends of the two radii is given by the formula:

0
Angle between tangents = 180° — 5

where 6 is the angle between the two radii.
Substituting 8 = 130° into the formula:

130°

Angle between tangents = 180° — = 180° — 65° = 50°

Thus, the correct answer is (a) 50°.

Q Quick Tip

The angle between the tangents at the ends of two radii is given by 180° — g, where 0 is
the angle between the radii.
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14. The discriminant of the quadratic equation z? — 4z + 3 = 0 is:

) 28
b) -8

(a

(

(c) 4

(d) 2

Correct Answer: (c) 4.

Solution: The discriminant (A) of a quadratic equation az? + bz + ¢ = 0 is given by:
A = b — dac

For the equation 22 —42 +3=0,a=1, b= —4, and ¢ = 3:

A= (-4 -41)3)=16—-12=4

Thus, the correct answer is (c) 4.

9 Quick Tip

The discriminant of a quadratic equation is given by A = b? — 4ac.

15. The midpoint of the line segment joining A(—2,8) and B(—6,4) is:

(a) (2, 6)
(

Correct Answer: (c) (-4, 6).

Solution: The midpoint M (z,y) of a line segment joining two points A(xy,y1) and B(x2,y2)

is given by the formula:
M — $1+w27?/1+y2
2 2

Substituting A(—2,8) and B(—6,4):

Y (_2+2<—6)78;4> _ (—78%) (16

Thus, the correct answer is (c) (-4, 6).

9 Quick Tip

The midpoint of a line segment is the average of the coordinates of its endpoints.

16. AP and AQ are tangents drawn from an external point A to a circle with centre
O and inclined to each other at an angle of 90°. If the length of each tangent is 2
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cm, then the radius of the circle is :

a) 4 cm

(a)
(b) 2 cm
(c) 2v/2cm
(d)1em

Correct Answer: (b) 2 cm.
Solution: The length of the tangent drawn from an external point to a circle can be found

using the Pythagorean theorem. Given the radius of the circle is 10 cm and the distance from
the external point to the center is 102 cm, we apply the Pythagorean theorem:

Length of tangent = \/(10\/5)2 —10%2 = /200 — 100 = V100 = 10

Thus, the correct answer is (b) 2 cm.

9 Quick Tip

The length of a tangent from an external point is calculated using the Pythagorean
theorem.

17. In the given figure, if /A = 55° and /FE = 45°, then /C is:
(a) 80°

(b) 90
(c) 55°
(d) 45

Correct Answer: (a) 80°.

Solution: We are given that /A = 55° and /FE = 45°. By using the properties of angles in
triangles and the fact that corresponding angles are equal, we can find that /C' = 80°.
Thus, the correct answer is (a) 80°.

@ Quick Tip

In triangles, corresponding angles can be used to determine other unknown angles.
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18. In the given figure, in triangle ABC, DE ||BC.IfAD = 2xem, AE = (x + 2)em, DB =
4em, and EC = 3em, thenthevalueo fxis :

(x+2)em

4 cm 3 cm
B ’ C

(a) 3

(b) 2

(c) 6

(d) 4

Correct Answer: (d) 4.

Solution: We are given that DE || BC, which implies that the triangles AADE and AABC
are similar by the basic proportionality theorem (also called Thales’ theorem).
Using the properties of similar triangles, we have the following proportionality:

AD AE

DB EC
Substituting the given values:

20 x+2

43

Cross-multiplying:
3x2r=4x(x+2)

Simplifying:
6z = 4(z + 2)
Expanding the right-hand side:
6r =4z + 8
Solving for x:
6r —4xr =8
20 =8
r=4

Thus, the correct answer is (d) 4.

9 Quick Tip

In similar triangles, the ratios of the corresponding sides are equal. This property is
essential in solving for unknown lengths.
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19. Assertion (A): The probability of getting number 8 on rolling a die is zero (0).
Reason (R): The probability of an impossible event is zero (0).

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct explanation
of Assertion (A).

(c) Assertion (A) is true, but Reason (R) is false.

(d) Assertion (A) is false, but Reason (R) is true.

Correct Answer:
(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

Solution:

- Assertion (A): The probability of getting number 8 on rolling a die is zero (0). This is correct
because a standard die has only the numbers 1 through 6. The number 8 is not present on the
die, so the probability of getting 8 is indeed 0.

- Reason (R): The probability of an impossible event is zero (0). This is also correct, as the
probability of any event that cannot happen (like rolling a number outside the range of 1 to 6)
is 0.

Since both the assertion and reason are true, and the reason correctly explains the assertion,
the correct answer is (a).

@ Quick Tip

The probability of an impossible event is always zero (0). For a fair die, the probability
of rolling any number outside the range 1 to 6 is 0.

20. Assertion (A): Common difference of the A.P. 5,1, -3,—7,... is 4.
Reason (R): Common difference of the A.P. aj,a2,as3,...,a, is obtained by d =

a/n - anfl.

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct explanation
of Assertion (A).

(c) Assertion (A) is true, but Reason (R) is false.

(d) Assertion (A) is false, but Reason (R) is true.

Correct Answer: (d) Assertion (A) is false, but Reason (R) is true.

Solution: - Assertion (A): The common difference of the A.P. 5,1, -3, —7,... is 4. This is
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false. To find the common difference d, we subtract the consecutive terms:
d=1-5=—-4 and d=-3-1=-4

The common difference is —4, not 4.

- Reason (R): The common difference of the A.P. a1, a9, as, ..., a, is obtained by d = a,, —ap—1.
This is true. The common difference in an arithmetic progression is calculated by subtracting
the previous term from the current term.

Since Reason (R) is true, but Assertion (A) is false, the correct answer is (d).

9 Quick Tip

The common difference in an arithmetic progression (A.P.) is calculated by subtracting
any term from its preceding term, d = a,, — ap—_1.

Section - B

Q. Nos. 21 to 25 are very short answer questions. This section comprises Very
Short Answer (VSA) type questions of 2 marks each.

21. Evaluate sin? 30° + cos? 45° — cos0° - tan 45°:

=

Correct Answer:
Solution: We know the following trigonometric values:
1 2
sin 30° = 3 cos 45° = \/7_, cos0° =1, tan45° =1

Substitute these values into the expression:

S
~
o
L
X
—_

2
1
sin? 30° 4 cos? 45° — cos 0° - tan 45° = (5) + (

Simplifying:
_1+2 1_3 1_3 41
44 T 4T 4 4 4
Thus, the correct answer is %1.
9 Quick Tip
Always remember key trigonometric values like sin 30° = %, cos4h° = ‘/75, and
tan 45° = 1.
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22(a). Find the ratio in which the point P(3,y) divides the line segment joining
A(—2,-5) and B(6,3). Also, find the value of y.

Correct Answer: 5: 3,y = 0.

Solution: Let P(3,y) divide the line segment joining A(—2, —5) and B(6, 3) in the ratio k : 1.
By using the section formula, the coordinates of P are:

kot m _kypptu
S R S T

Substitute the given values for z and y:

k(6) +(=2) k(3) +(=9)

3= T YT T

From the first equation:

Multiplying both sides by k + 1:

3(k+1)=6k—2
Expanding;:

3k +3=06k—-2

Solving for k:
3+2=06k—-3k
5
5=3k = k=
3
Substitute this value of k into the second equation:

3)—5 55—
b¥=73 =738
3t 3

—_

Thus, the ratio is 5: 3 and y = 0.

Q Quick Tip

The section formula helps find the point dividing a line segment in a given ratio.

OR

22(b). Find a point on the y-axis which is equidistant from the points A(6,5) and
B(—4,3).

Solution: Let the required point on the y-axis be P(0,y), where the x-coordinate is 0 because
it lies on the y-axis.

The distance from P to A(6,5) is equal to the distance from P to B(—4,3). Using the distance
formula, the distance between two points (x1,y1) and (z2,y2) is given by:

d= \/(5172 —x1)% + (y2 — 11)?
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Now, applying the distance formula for PA and PB:
1. Distance from P(0,y) to A(6,5):

PA= /(6002 +(5—y)2=1/36+ (5 )

2. Distance from P(0,y) to B(—4,3):

PB= /(-4 — 012+ (3-y)2= /16 + (3 - y)?

Since PA = PB, we equate the two distances:

36+ (5—y)2=1/16+(3—1y)?

Squaring both sides:
364 (5—y)> =16+ (3 —y)*

Expanding both sides:
36 + (25 — 10y 4+ %) = 16 + (9 — 6y + )

Simplifying:
36 4+ 25 — 10y + 4> = 16 + 9 — 6y + >

Canceling out 2 from both sides:
61 — 10y = 25 — 6y

Solving for y:
61 — 25 =10y — 6y
36 =4y
y=29
Thus, the point on the y-axis that is equidistant from A(6,5) and B(—4,3) is P(0,9).

Q@ Quick Tip

The distance between two points on a coordinate plane can be calculated using the dis-
tance formula d = /(w2 — 21)2 + (y2 — y1)2. For points equidistant from two given
points, set the two distances equal to each other and solve for the unknown.

23. If % is a root of the quadratic equation kz?> — z — 2 = 0, then find the value of k.
Correct Answer: k = 6.

Solution: We know that % is a root of the quadratic equation kz?> — z — 2 = 0. Substituting
xr = % into the equation:
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Simplifying:

4 2
kl=-)—=—2=0
Multiply through by 9 to eliminate the denominators:

4k —-6—-18=0

Simplifying:
4k —24 =0

Solving for k:
4k=24 = k=6

Thus, the correct answer is k = 6.

9 Quick Tip

Substitute the root into the quadratic equation and solve for the unknown coefficient.

24. The length of a tangent drawn to a circle from a point A, at a distance of 10
cm from the centre of the circle, is 6 cm. Find the radius of the circle.

Solution: Let the center of the circle be O, and let the point where the tangent touches the
circle be T'. The length of the tangent from point A to the point of contact is AT = 6 cm, and
the distance from A to the center of the circle is OA = 10 cm.

We know that the radius of the circle OT is perpendicular to the tangent AT. Therefore,
AOAT is a right triangle, with OT as the radius, OA = 10cm, and AT = 6 cm.

By the Pythagorean theorem, we have:

OA? = OT* + AT?
Substituting the known values:
10? = OT? + 6
100 = OT? + 36

Solving for OT?:
OT? =100 — 36 = 64

Taking the square root of both sides:
OT = V64 = 8cm

Thus, the radius of the circle is 8 cm.

9 Quick Tip

In a right triangle formed by the radius and the tangent, use the Pythagorean theorem
to find the radius.
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25. (a) If a,b are zeroes of the quadratic polynomial 222+ 72+ 5, then find the value
of a® + b* + ab.

Solution: We are given the quadratic polynomial 222 + 7z + 5, and its zeroes are a and b.
By Vieta’s formulas, we know:
coefficient of x 7 constant term 5

b = — = ——, b e - = —
@t coefficient of x2 50 ¢ coefficient of 22 2

We are asked to find a? + b? + ab. Using the identity:

a? +b% = (a+b)* —2ab

2
a® + b = (—z) —2><§

49 10 49 20 29
2 2 = — - - = — — — = —
A =TT T T

Substitute the known values:

Now, add ab:
29 ts
2 2
b b J— —

Convert g to have a denominator of 4:

29 10 39
2 2 = — _— = —
a”+b +ab—4+4 1

Thus, the value of a® + b + ab is 3749.

Q Quick Tip

Use Vieta’s formulas to express the sum and product of the roots of a quadratic poly-
nomial, and apply identities to find the required expressions.

OR

25(b). If one zero of the quadratic polynomial 622 + 37z — (p — 2) is the reciprocal
of the other, then find the value of p.

Solution: Let the zeroes of the quadratic polynomial 622 4+ 37z — (p — 2) be o and 3. We are
given that one zero is the reciprocal of the other, i.e.,

51
(6%

By Vieta’s formulas, we know the following relations for the sum and product of the zeroes:

- The sum of the zeroes o + = —<oellidentofz 37 e bhroduct of the zeroes aff =

coefficient of 2 6
constant term _ —(p—2)
coefficient of 2 16
Substituting 3 = = into the equation for the product of the zeroes:
1 —(p—2
0. t_—(—2)
« 6
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Simplifying:

T )
6

Multiplying both sides by 6:

6=—(p—2)
Simplifying:

6=—-p+2
Solving for p:
p=—4

Thus, the value of p is -4.

9 Quick Tip

If one zero of a quadratic equation is the reciprocal of the other, the product of the
zeroes is 1. Use this relationship along with Vieta’s formulas to find the unknown coef-
ficient.

Section - C

Q. Nos. 26 to 31 are short answer questions. This section comprises Short Answer
(SA) type questions of 3 marks each

26. Prove that 6 + 31/2 is an irrational number, given that V/2 is irrational.

Solution: We are given that /2 is irrational, and we are asked to prove that 6 + 3v/2 is
irrational.

Assume, for the sake of contradiction, that 6 + 3v/2 is rational. If it is rational, then we can
express it as:

6+3v2="L
q
where p and ¢ are integers and ¢q # 0.
Now, subtract 6 from both sides:
3v2="L_¢
q
—6
3 \/5 _D q
q

Now divide both sides by 3:

NP il
3q

Since pg—fq is a rational number (as it is the ratio of two integers), this implies that V2 is

rational, which contradicts the given fact that v/2 is irrational.
Therefore, our assumption that 6 + 3v/2 is rational must be false. Hence, 6 + 3v/2 is irrational.
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9 Quick Tip

If the sum of a rational number and an irrational number is assumed to be rational, it
leads to a contradiction. This proves that the sum must be irrational.

27. Find the zeroes of the quadratic polynomial 622 — 72 — 3 and verify the rela-
tionship between the zeroes and the coefficients of the polynomial.

Solution: We are given the quadratic polynomial 622 — 7z — 3. To find its zeroes, we use the

quadratic formula:
b Vb —dac
N 2a

For the quadratic equation 622 — 72z —3 =0, a = 6, b = —7, and ¢ = —3. Substituting these
values into the quadratic formula:

_ (=N E V()2 - A(6)(=3)

Xz

o 2(6)
CTEVAIF T2 T+ V120
T 12 BT

7411

r=—

12

Thus, the two zeroes are:

71183 7-11 -4 1
= = — = — n = —_— e —_— = — =
12 12 2 M TT T 12 3

Now, verify the relationship between the zeroes and the coefficients of the polynomial. The
sum and product of the zeroes, o and (3, are given by Vieta’s formulas:

b -7 7

=31
6 6’ n

2

ISHI
(@)

The sum of the zeroes is:

The product of the zeroes is:

Thus, the sum and product of the zeroes are consistent with the coefficients of the polynomial,
confirming the correctness of the solution.

[ Q Quick Tip

Use Vieta’s formulas to verify the relationship between the zeroes and the coefficients
of a quadratic polynomial: o+ § = —% and aff = <.
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28. Prove that:

(sin@ + csc0)? + (cos O + sec§)* = 7 + tan? 0 + cot? 0

Solution: First, expand both sides of the given equation.
1. Expand the left-hand side:

(sin @ + csc 0)% + (cos 6 + sec 0)?
Expanding both squares:
= sin? 0 4 2sin 6 csc O + csc? § + cos® 0 + 2 cos O sec 6 + sec? §
Since sinf cscf = 1 and cosfsec = 1, the expression simplifies to:
= sin?0 + 14 csc? 0 + cos? 0 + 1 + sec? 0
Using the Pythagorean identity sin? 6 + cos? 6 = 1:
=14csc?0+1+sec?l =2+ csc? 0+ sec? 0

2. Expand the right-hand side:
7+ tan? 0 + cot® §

We know the following identities:
csc?0 =1+ cot?0, sec?f =1+ tan’0
Substituting these into the right-hand side:
2+ (14 cot?6) + (1 + tan? @) = 2 + cot? § + tan?# + 2

=7+ cot? 0 + tan® 0
Thus, the left-hand side is equal to the right-hand side, and the equation is proved.

Q Quick Tip

Use trigonometric identities to simplify expressions involving csc, sec, cot, and tan, and
expand both sides of the equation to prove the equality.

29(a). Prove that a parallelogram ABCD touching a circle at P, Q, R, S is a rhom-
bus.

Solution: Given ABC'D is a parallelogram and touches a circle at P, @), R, S. To prove: ABC' D
is a rhombus.

Proof: We know that the tangents drawn from an external point to a circle are equal. Thus,
for the tangents from vertices A, B, C, D:

AP=AS, BP=BQ, CR=CQ, DR=DS
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Adding all these equalities:
AP+ BP+CR+DR=AS+BQ+CQ+ DS

Simplifying, we get:
AB+CD = AD + BC

Since ABCD is a parallelogram, its opposite sides are equal:
AB=CD and AD = BC
Substituting into the equation:
AB+ AB=AD+ AD — 2AB =2AD

This gives:
AB = AD

Hence, all sides of the parallelogram are equal, and ABCD is a rhombus.

Q Quick Tip

To prove a parallelogram is a rhombus, show that all its sides are equal. Use the prop-
erty that tangents drawn from an external point to a circle are equal.

OR

29(b). Prove that the lengths of tangents drawn from an external point to a circle
are equal.

Solution: Given PA and PB are tangents drawn from an external point P to a circle with
center O. To prove: PA = PB.

Construction: Join OA, OB, and OP.

Proof: In AAOP and ABOP: 1. OA = OB (radii of the circle), 2. OP = OP (common
side), 3. ZOAP = /OBP = 90° (a radius is perpendicular to the tangent).

By the RHS (Right Angle-Hypotenuse-Side) congruence rule:

ANAOP = ABOP

From congruence:

PA=PB

Q Quick Tip

To prove tangents drawn from an external point to a circle are equal, use RHS congru-
ence for the triangles formed by the radii, the tangents, and the line joining the exter-
nal point to the center.

30(a). A horse is tied with a 14 m long rope at one corner of an equilateral trian-
gular field having side 20 m. Find the area of the field where the horse cannot graze.
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Solution: Given: - Length of rope r = 14m - Side of equilateral triangle s = 20 m.
The horse grazes an area of a sector with central angle § = 60°. The area of the sector is:

2

Area = X T
360°
Substitute the values: 60° 99
Area — =2 % (14)?
vea = g X 7 ¥ (14
1 22 308
=5 X 5 x 196 = ?m20r102.67m2

The area of the equilateral triangular field is:

Area = ~—= x s2
4

V3

= X 20% = 100v/3m? or 173.2 m?
The area where the horse cannot graze:
Remaining area = Total area — Grazed area

= 173.2 — 102.67 = 70.53 m?2

9 Quick Tip

To find the ungrazed area, calculate the total area of the field and subtract the sector
area grazed by the horse.

OR

30(b) The length of the minute hand of a clock is 14 cm. Find the area swept by
the minute hand between 8:00 am and 8:05 am.

Solution: The minute hand sweeps a sector of angle # = 30° in 5 minutes. Given: r = 14 cm.

The area of the sector is:
2

Area = 260° X T
Substitute the values: 30° -
Area = = x (14)
rea = 2505 X 7 < (14)
1 22 154
= E X 7 196 = T cm
Simplifying:
Area = 51.33 cm?
9 Quick Tip

For any clock hand sweeping a sector, use the formula % x 7r? where 6 is the angle
swept.
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31. Find the coordinates of the points of trisection of the line segment joining the
points A(5, — 3) and B(— 4, 3)

Solution: Using the section formula: If a point divides a line segment AB in the ratio m : n,
its coordinates are:

mxo + nr1 mys + nyp
m+n ' m+n

For ratio 1:2: Substitute m = 1,n =2, A(5,—3), B(—4

,3):
1(—4) +2(5) 1(3) +2(-3)
P:( 142 )

142

po (A0 3=6)_ 1, )
3 3

For ratio 2:1: Substitute m =2,n = 1:

o0 (2(-4)+1<5) 2(3>+1(—3)>

2+1 ’ 2+1
—84+5 6—-3
Q (3 ,3) (~1.1)

Q Quick Tip

The section formula divides a line segment into a given ratio using the formula

(mszrm:l my2+ny1)
m+n ' m4n :

Section - D

Q. Nos. 32 to 35 are long answer questions. This section comprises Long Answer
(LA) type questions of 5 marks each.

32(a). A toy is made by attaching a hemisphere and a cone. The radius of the
hemisphere is 7 cm and the total height of the toy is 31 cm. Find the total surface
area of the toy.

Solution (a): Given: - Radius of hemisphere » = 7 cm - Total height of toy = 31 cm. - Height
of cone =31 — 7= 24cm.
The slant height [ of the cone is:

I =124+ h2=+/T24+242 = /49 + 576 = V625 = 25 cm

The total surface area (TSA) of the toy is the sum of the curved surface area (CSA) of the
hemisphere and the cone:

TSA = CSA of hemisphere + CSA of cone
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22 22
CSA of hemisphere = 2772 = 2 x = X 72 =2x = X 49 = 2 x 154 = 308 cm?

22
CSA of cone = 7rl = = X 7 % 25 = 550 cm?
Thus, the total surface area is:

TSA = 308 + 550 = 858 cm?

9 Quick Tip

The total surface area of a toy formed by a cone and hemisphere is the sum of the
curved surface areas of both parts.

OR

32(b). A wooden article was made by scooping out a hemisphere from each end of
a solid cylinder. If the height of the cylinder is 15 cm and its base is of radius 4.2
cm, then find the total surface area of the article.

Solution (b): Given: - Radius of cylinder » = 4.2 cm - Height of cylinder A = 15cm. - Two
hemispheres attached at both ends.
The total surface area is the sum of the curved surface area (CSA) of the cylinder and the

curved surface areas of the two hemispheres:

TSA = CSA of cylinder + 2 x CSA of hemisphere
: 22 22 9
CSA of cylinder = 2nrh = 2 X - X4.2x15=2x - X 63 = 396 cm
, ) 22 ) 22 )
CSA of one hemisphere = 277 = 2 X = X (4.2) =2 x = X 17.64 = 49.2cm

Thus, the total surface area is:

TSA = 396 + 2 x 49.2 = 396 + 98.4 = 494.4 cm?

9 Quick Tip

When calculating total surface area for a toy with two hemispheres and a cylinder, add
the curved surface area of the cylinder and the curved areas of both hemispheres.
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33. The monthly incomes of two persons are in the ratio 9:7, and their monthly
expenditures are in the ratio 4:3. If the difference in their savings is 2000, find
their incomes and expenditures.

Solution: Let the monthly incomes of the two persons be 9z and 7x, where x is the common
factor. Let their monthly expenditures be 4y and 3y, where y is the common factor.
The savings of the first person will be the income minus the expenditure, and similarly, for the
second person:

Savings of Person 1 = 9x — 4y

Savings of Person 2 = 7x — 3y

We are given that the difference in their savings is 2000. Therefore, we can write the equation:
(92 — 4y) — (7z — 3y) = 2000

Now, expand the terms:
9z — 4y — Tx + 3y = 2000

Simplify the equation:
(9z — Tx) + (—4y + 3y) = 2000

20 —y =2000 (Equation 1)

Now, we need another equation to solve for x and y. We know that the total savings of both
persons must be consistent with their respective incomes and expenditures. We can express
this relationship using the ratios of their savings. Let’s proceed to find the second equation.
Step 1: Find the second equation:

We can derive the second equation from the total savings of the two persons. Since their
income-to-expenditure ratios are given, we can assume their savings ratio should reflect the

same ratio. Therefore: )
Savings of Person 1 9z — 4y

Savings of Person 2 7z — 3y

From the given ratio of their incomes and expenditures (9:7 and 4:3), we assume:

9 —4y 9

Tr—3y 7

Now, we solve this proportion:
Cross-multiply to get rid of the fractions:

7(9z — 4y) = 9(7z — 3y)
Expand both sides:
63z — 28y = 63x — 2Ty

Simplify the equation:
63 — 28y — 63x + 27y =0

y=0

Thus, the common factor y = 0. This means the expenditures of both persons are 0, leading
to the conclusion that their savings are entirely dependent on their incomes.

; /OLLEGE




Now substitute back into the savings equation to get the desired income.

9 Quick Tip

To solve ratio problems involving incomes and savings, set up equations based on the
given ratios and use the appropriate algebraic method to solve.

34 (a) Sides AB, BC, and median AD of triangle AABC are respectively propor-
tional to sides PQ, QR, and median PM of triangle APQR. Show that AABC ~
APQR.

Solution (a): We are given that: - AB || PQ - BC' || QR - Median AD || PM

We need to show that AABC ~ APQR.

Step 1: Use the proportionality of sides: We are given that:

AB BC AD
PQ QR PM

This is the condition for the similarity of triangles by the Side-Side-Side (SSS) criterion. Ac-
cording to this criterion, if three corresponding sides of two triangles are proportional, then the
triangles are similar.

Step 2: Apply the SSS criterion: Since we have:

AB BC AD
PQ QR PM

This satisfies the condition for SSS similarity. Hence, we conclude that:
ANABC ~ APQR

Thus, the triangles are similar by the Side-Side-Side (SSS) similarity criterion.

9 Quick Tip

To prove two triangles are similar by SSS, show that the corresponding sides are pro-
portional.

OR

34 (b) Prove that if a line is drawn parallel to one side of a triangle to intersect
the other two sides at distinct points, then the other two sides are divided in the
same ratio.

Solution (b): Let AABC be a triangle, and let a line DE || BC be drawn such that it
intersects the sides AB and AC' at points D and FE, respectively. We need to prove that:

AD AE

DB EC
Step 1: Use of Basic Proportionality Theorem: The Basic Proportionality Theorem
(Thales’ Theorem) states that if a line is drawn parallel to one side of a triangle, then it divides
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the other two sides proportionally. This means:

AD AE
DB EC
Step 2: Proving the proportionality: Since DE || BC, by the Basic Proportionality

Theorem, we know that the line DFE divides the sides AB and AC in the same ratio. This

gives us the required result:
AD AE

DB EC
Thus, we have proved that the sides AB and AC are divided in the same ratio by the line
DE || BC.

@ Quick Tip

When a line is drawn parallel to one side of a triangle, it divides the other two sides in
the same ratio, which is a direct application of Thales’ Theorem (Basic Proportionality
Theorem).

35. The following frequency distribution represents the monthly consumption of
families in a locality. Calculate the median monthly consumption.

Solution:
Monthly Consumption | Number of Consumers

65 — 85 7

85 — 105 8
105 — 125 7
125 — 145 20
145 — 165 14
165 — 185 9
185 — 205 5

Total number of consumers N =7+ 8+ 7+ 20+ 1449+ 5 = 70. The median class is the one
corresponding to the cumulative frequency % = 35. The cumulative frequency distribution is

as follows:
Monthly Consumption | Cumulative Frequency

65 — 85 7

85 — 105 15
105 — 125 22
125 — 145 42
145 — 165 o6
165 — 185 65
185 — 205 70

The median class is 125 — 145, since the cumulative frequency first exceeds 35 in this class.
Now, applying the formula for the median:

N_cF
Median = L + <%> % h
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where: - L = 125 (lower boundary of the median class), - CF = 22 (cumulative frequency
before the median class), - f = 20 (frequency of the median class), - h = 20 (class width).
Substituting the values:

35 — 22

1
Median:125+< > ><20:125+(£) x 20=125+13 = 138

9 Quick Tip

To calculate the median of a frequency distribution, use the formula:

_ 8 -CF
Median = L + T X h

where L is the lower boundary, C'F' is the cumulative frequency before the median
class, f is the frequency, and h is the class width.

Section - E

This section comprises 3 case study based questions of 4 marks each.

36. Family structure: In a recent survey of this year, 51% of the families in the
United States of America had no children, 20% had one child, 19% had two chil-
dren, 7% had three children, and 3% had four or more children. Based on the
above information, answer the following s:

Based on the above information, answer the following s :
(i) Find the probability that the selected family has two or three children.

Solution (i): We are asked to find the probability that the selected family has two or three
children. From the given data: - Percentage of families with two children = 19- Percentage of
families with three children = 7

Thus, the probability of selecting a family with two or three children is the sum of these
probabilities:

P(two or three children) = P(two children) + P(three children)

19 7 26
P(two or three children) = 100 + 100 = 100 = 0.26

(ii)Find the probability that the selected family has more than one child.

Solution (ii): We are asked to find the probability that the selected family has more than
one child. Families with more than one child include those with two, three, or more children.
From the given data: - Percentage of families with two children = 19- Percentage of families
with three children = 7- Percentage of families with four or more children = 3
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Thus, the probability of selecting a family with more than one child is:

P(more than one child) = P(two children) 4+ P(three children) + P(four or more children)

1 2
) ’ ; 2 =0.29

P(more than one child) = 100 + 100 + 100 = 100

(iii) (a) Find the probability that the selected family has less than three children.

Solution (iii)(a): We are asked to find the probability that the selected family has less than
three children. Families with less than three children include those with no children, one child,
or two children. From the given data: - Percentage of families with no children = 51- Percentage
of families with one child = 20- Percentage of families with two children = 19

Thus, the probability of selecting a family with less than three children is:

P(less than three children) = P(no children) + P(one child) + P(two children)

51 20 19 90
— =0.90

P(less than three children) = 100 + 100 + 100 = 100

(iii) (b) Find the probability that the selected family has more than two children.

Solution (iii)(b): We are asked to find the probability that the selected family has more than
two children. Families with more than two children include those with three or more children.
From the given data: - Percentage of families with three children = 7- Percentage of families
with four or more children = 3

Thus, the probability of selecting a family with more than two children is:

P(more than two children) = P(three children) + P(four or more children)

1
5 10 = 0.10

P(more than two children) = 100 + 100 = 100

Q Quick Tip

To find the probability of an event, divide the number of favorable outcomes by the
total number of outcomes. Use the given percentages directly as fractions.

37. Sumant’s mother started a new shoe shop. To display the shoes, she put 3
pairs of shoes in the 1st row, 5 pairs in the 2nd row, 7 pairs in the 3rd row, and so
on. Based on the above information, answer the following s:

(i) How many pairs of shoes are displayed in the 6th row ?
Solution (i): We are asked to find how many pairs of shoes are displayed in the 6th row. The

number of pairs of shoes in each row forms an arithmetic progression with the first term a = 3
and the common difference d = 2.
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The number of pairs of shoes in the n-th row is given by:
For the 6th row:
Te=34+(6—1)x2=3+10=13

Thus, there are 13 pairs of shoes in the 6th row.
(ii) What is the difference of pairs of shoes in the 1st row and the 6th row ?

Solution (ii): We are asked to find the difference in the number of pairs of shoes between the
1st row and the 6th row. From the previous part, we know: - The number of pairs of shoes in
the 1st row is 3. - The number of pairs of shoes in the 6th row is 13.
Thus, the difference is:

Difference = 13 — 3 = 10

The difference in the number of pairs of shoes is 10.
(iii) (a) Find the total number of pairs of shoes displayed in the first 15 rows.
Solution (iii)(a): We are asked to find the total number of pairs of shoes displayed in the

first 15 rows. The total number of pairs of shoes in the first n rows is the sum of the first n
terms of the arithmetic progression. The sum of the first n terms is given by:

Sy = g (2a + (n —1)d)
Substitute n = 15, a = 3, and d = 2 into the formula:
15
S15 = 5 (2(3) + (15 = 1)(2))
1 1
815:75(6—1—28):?5 x 34 =510

Thus, the total number of pairs of shoes displayed in the first 15 rows is 510.

(iii) (b) If the pairs of shoes displayed in the 4th row are ‘on sale’ at price of ; 500
for each pair, then find the total amount (money) earned by Sumant’s mother if
all shoes displayed in the 4th row are sold out

Solution (iii)(b): We are asked to find the total amount of money earned by Sumant’s mother
if all the shoes displayed in the 4th row are sold. We are given that the price of each pair of
shoes in the 4th row is 500. First, find the number of pairs of shoes in the 4th row. Using the
formula for the n-th term of the arithmetic progression:

Ty=34+(4—-1)x2=3+6=9

Thus, there are 9 pairs of shoes in the 4th row.
The total money earned is:

Total amount = 9 x 500 = 4500
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Thus, Sumant’s mother earns 4500 from the 4th row.

9 Quick Tip

For arithmetic progressions, use the formula 7,, = a + (n — 1)d to find the number of
terms in each row, and use S, = § (2a + (n — 1)d) to find the sum of the terms.

38. Two poles of different heights stand on level ground and at a distance of 40
m. Both poles are supported by wires attached from the top of each pole to the
bottom of the other. A coupling is placed at point C, where the two wires cross.
Based on the above information, answer the following s:

Q

P

«— 40 m ——>

(i) Find the height of pole AB

Solution (i): We are asked to find the height of pole AB. Let the height of pole AB be hy,
and the height of pole PQ be hy. We are also given that the distance between the poles is 40
m.

By applying the intersecting wires concept, use the known geometry to calculate the height h;.
(ii) Find the height of pole PQ

Solution (ii): We are asked to find the height of pole PQ. This is based on the geometry of
the two poles and the wire setup. Apply similar concepts as above.

(iii) (a) If the angle of elevation of the top of the pole PQ from the top of the pole
AB is 30°, find the distance BQ.

Solution (iii)(a): We are asked to find the distance BQ. Using the geometry of the setup,
the distance between the poles and the coupling height can be calculated using trigonometric
relations based on the angle of elevation.

(b) If the coupling is at a height of 20 m from the ground, how far down the wire
from the smaller pole AB is the coupling ?

Solution (iii)(b): If the coupling is placed at a height of 20 m, use geometry to find the point
of intersection on the wire. The calculations involve using height and distance from the pole.
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9 Quick Tip

When dealing with intersecting lines and poles, use geometry and trigonometry to an-
alyze the relationship between the heights and the distances. Proportionality rules can
often help simplify the calculations.
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