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General Instructions

Instructions:

1. All questions are compulsory.
2. This question paper has two sections A’ and 'B’.

3. Section A’ contains 20 multiple choice type questions of 1 mark each that has to
be answered on OMR. Answer Sheet by darkening completely the correct circle
with blue or black ballpoint pen.

After giving answer on OMR, Answer Sheet do not cut or use eraser, whitener etc.
Section B’ contains descriptive type questions of 50 marks.

Total 5 questions are there in this section.

NS e

In the beginning of each question it has been mentioned how many parts of it are
to be attempted.

*

Marks allotted to each question are mentioned against it.

9. Start from the first question and go up to the last question. Do not waste your
time on the question you cannot solve.

10. If you need place for rough work, do it on left page of your answer book and cross
(x) the page. Do not write the solution on that page.

11. Do not rub off the lines constructed in a question of construction. Do write the
steps of construction in brief, if asked.

12. Draw neat and correct figure in solution of a question wherever it is necessary,
otherwise in its absence the solution will be treated incomplete and wrong.

Section - A
(Objective Type Questions)

1. The maximum number of tangents drawn from an external point to a circle will

be:

(A) one
(B) two
(C) three



(D) four

Correct Answer: (B) two

Solution:
The maximum number of tangents that can be drawn from an external point to a circle is two.
This is because from an external point, two tangents can be drawn, one in each direction.

Q Quick Tip

For any external point, you can always draw exactly two tangents to a circle.

2. The distance of point (7,3) from y-axis will be:

A~ N N~
cQw =
~— — —
00 I~ W

Correct Answer: (C) 7

Solution:
The distance of any point (x,y) from the y-axis is simply the absolute value of the z-coordinate.
For the point (7, 3), the distance from the y-axis is:

7| = 7.

9 Quick Tip

To find the distance of a point from the y-axis, take the absolute value of the -
coordinate.

3. If psinf = qcosd, then the value of csc will be:

p2+q2
(A) Y
(B) YA



D q

Correct Answer: (A) Y2 Z+q2

Solution:
We are given the equation psinf = gcosf. Dividing both sides of the equation by cos@, we
get:

ptand = q.
Rearranging for tan 6, we get:
)
tanf = —.
p

Now, using the identity sin® 6 + cos? 6 = 1, we express sin @ and cos 6 in terms of p and g¢:

o D _ q
sinf = , cosf = ———.
p2 + q2 p2 + q2
Thus, the value of csc @ is:
1 P+ ¢
cscl) = — = )
sin 6 q

9 Quick Tip

If you have a trigonometric equation involving sin # and cos @, try dividing them to
simplify and solve for csc 6.

4. The value of tan 1° tan2°tan 3° ... tan 88° tan 89° will be:

SaBx
}_‘MIHS"_‘O
o

Correct Answer: (D) 1

Solution:
The product of tangents of complementary angles is equal to 1. Specifically:

tan(90° — z) = cot z.
So, for the given product, we have:

tan1°tan89° =1, tan2°tan88° =1, ..., tan44°tan46° = 1.



Thus, we are left with tan45°, which is 1. Therefore, the entire product is:

I1x1x---x1=1.

9 Quick Tip

The product of tanz and tan(90° — x) always equals 1.

5. If the roots of equation 3z + 5z — ¢ = 0 are equal, then the value of ¢ will be:
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Correct Answer: (A) —23

Solution:
For a quadratic equation az? + bx + ¢ = 0, the roots are equal if the discriminant is zero. The
discriminant is given by:
A = b% — dac.

In our case, the equation is 322 + 52 — ¢ =0, s0 a = 3, b = 5, and ¢ = —¢. The discriminant
becomes:

A=5%—4x3x(—q) =25+12.
For the roots to be equal, A = 0, so:

25
254+12¢q=0 = =13

Q Quick Tip

To determine the condition for equal roots, set the discriminant of the quadratic equa-
tion equal to zero.

6. The eleventh term of the A.P. —62, —59,...,7,10 will be:

(A) —34
(B) —32
(C) —30
(D) —28



Correct Answer: (B) —32

Solution:
The general formula for the n-th term of an arithmetic progression (A.P.) is given by:

anp = a1+ (n—1)d,

where a; is the first term and d is the common difference. From the given A.P., we have
a; = —62, and the common difference d = —59 — (—62) = 3.
Using the formula for the 11th term, we get:

aj] = —62+ (11 — 1) x 3 =—-62+ 30 = —32.
Thus, the 11th term is —32.

Q Quick Tip

To find the n-th term of an A.P.; use the formula a, = a; + (n — 1)d.

7. If P(E) =0.05, then the value of P(FE’) will be:

Correct Answer: (D) 0.95

Solution:
We know that the sum of the probabilities of an event and its complement is always 1:

P(E)+ P(E") = 1.
Given P(E) = 0.05, we can find P(E') as:
P(E'Y=1—-P(E)=1—0.05 = 0.95.

9 Quick Tip

The probability of the complement of an event is 1 — P(E).

8. A bag contains 3 red and 5 black balls. One ball is drawn at random. The
probability of it being red ball will be:



N N N
Qx>
e’ N N
DO —CT 00| Too| Lo

Correct Answer: (A)

ool

Solution:
The total number of balls in the bag is:

3 (red balls) 4 5 (black balls) = 8 balls.

The probability of drawing a red ball is the ratio of the number of red balls to the total number

of balls: 3
P(Red ball) = 3

@ Quick Tip

To find the probability of drawing a red ball, divide the number of red balls by the to-
tal number of balls.

9. In the figure, DF || BC, then the measure of C'E will be:

Correct Answer: (D) 4.5 cm

Solution:
Since DE || BC, we use the Basic Proportionality Theorem (Thales’ theorem), which states:

AD AE
DB EC

6



From the figure:
AD=13cm, DB=39cm, AFE=15cm

Calculating the ratio:

AD 1.3

1
DB 39 3

Applying the same ratio to find C'E:

Solving for C'E:

CE=15x3=45cm
Thus, the measure of C'E is 4.5 cm.

@ Quick Tip

Use the Basic Proportionality Theorem to find unknown segment lengths in a triangle
when a line parallel to one side divides the other two sides proportionally.

10. In the figure, in AMNL and APQR, /M = /Q =70°, MN =3 cm, ML =45 cm,
PQ =2 cm and QR =3 cm. Then which of the following is correct?

LIt

M

70° P

Jcm
4.5 cm

2cm ¥ |

3cm

(A) ANML ~ AQPR
(B) ANML ~ AQRP
(C) ANML ~ APQR
(D) None of these

Correct Answer: (A) ANML ~ AQPR

Solution:

For similarity of two triangles, their corresponding angles must be equal, and their correspond-
ing sides must be in proportion.

Given:

/M= /Q ="T0°



Checking the corresponding side ratios:

MN 3 ML 45 3
QP 2" PR 3 2
Since both corresponding side ratios are equal, and they include a common angle (/M = /Q),
the triangles are similar by the **SAS similarity criterion™**.

Thus, we conclude:

ANML ~ AQPR

Q Quick Tip

To check for triangle similarity, compare corresponding angles and verify proportional
sides using the AA, SAS, or SSS similarity rules.

11. The surface area of a sphere of diameter % cm will be:

(A) 5 cm?
(B) Z cm?
(C) Z cm?
(D) 7 cm?

Correct Answer: (B) Z cm?

Solution:
The surface area of a sphere is given by the formula:

A = 47r?
Given that the diameter of the sphere is % cm, the radius is:

1

r=—cm

Substituting the value of r in the formula:

1 2

1
A=4r x —
16
_47T_7T
16 4

Thus, the surface area of the sphere is 7 cm?.



9 Quick Tip

The surface area of a sphere is calculated using A = 4712, where r is the radius of the
sphere.

12. An arc of a circle of radius 6 cm subtends an angle of 30° at the center. The
measure of the corresponding arc will be:

(A) Fcm
(B) §cm
(C) §em
(D) mem

Correct Answer: (D) mcm

Solution:
The length of an arc is given by the formula:
L= 0
180°
where 6 is the angle subtended at the center and r is the radius of the circle.
Substituting 8 = 30° and r = 6 cm:

X T,

L:mx’f('xe;
1
L=-x7mx6
5 T
L = mcm

Thus, the measure of the arc is 7 cm.

Q Quick Tip

To find the length of an arc, use L = 18% x 7r, where 6 is the central angle and r is the

radius.

13. The tangent PQ of a circle of radius 5 cm meets at a point () on the line passing
through the center O. If OQ = 12 cm, then the measure of PQ will be:

(A) 12 cm
(B) 13 cm
(C) 8.5 cm



(D) 119 em
Correct Answer: (D) v/119cm

Solution:

We are given that OQ = 12cm and the radius of the circle is 5cm. The tangent from a point
to a circle forms a right angle with the radius at the point of contact. Thus, we apply the
Pythagorean theorem to the right triangle OPQ, where OP = 5cm (radius), OQ = 12 c¢m, and
PQ is the unknown side.

Using the Pythagorean theorem:

PQ?* = 0Q* — OP?
PQ?* =12% — 5% = 144 — 25 = 119.

PQ = V119 cm.
Thus, the measure of PQ is v/119 cm.

9 Quick Tip

Use the Pythagorean theorem to find the length of a tangent from the point of tan-
gency to the center of the circle:

PQ? =0Q* - 0P

14. The HCF of the numbers 182 and 78 will be:

(A) 13
(B) 26
(C) 28
(D) 39
Correct Answer: (B) 26

Solution:
To find the HCF (Highest Common Factor) of 182 and 78, we use the Euclidean algorithm.
Step 1: Divide 182 by 78:

182 - 78 =2 remainder 182 — 2 x 78 = 182 — 156 = 26.
Step 2: Now, divide 78 by 26:
78 =26 =3 remainder 78 —3 x 26 =78 — 78 = 0.

10



Since the remainder is 0, the HCF is 26.
Thus, the highest common factor (HCF) of 182 and 78 is 26.

9 Quick Tip

To find the HCF of two numbers, repeatedly divide the larger number by the smaller
number until the remainder is 0. The divisor at this point is the HCF.

15. The radius of the base of a cylinder is 3.5 cm. If its height is 8.4 cm, then its
curved surface area will be:

54.8m cm

) 2
) 2
) 56.67 cm?
) 58.87 cm?

Correct Answer: (D) 58.87 cm?

Solution:
The formula for the curved surface area (CSA) of a cylinder is:

CSA = 27rh,

where r is the radius and h is the height.
Given r = 3.5cm and h = 8.4 cm, we substitute into the formula:

CSA =27 x 3.5 x 8.4.

Calculating step-by-step:

2x3.5="T7
7 x 84 =588

CSA = 58.87 cm?.

Thus, the curved surface area of the cylinder is 58.87 cm?.

9 Quick Tip

To find the curved surface area of a cylinder, use the formula CSA = 27rh, where r is
the radius and h is the height.

11



16. The angle of a sector of a circle of radius 4 cm is 60°. Its area will be:
A) 67 cm
) 87T cm
) 8 37 Cm
) 3w cem

NN

[\]

(
(B
(C
(

[\V]

D
Correct Answer: (C) $7cm?

Solution:
The area of a sector is given by:

= 360° X TTr-.

Substituting § = 60° and r = 4 cm:

1
A= — x7x4%2 == %167 = -7 cm?>.

360 6 3

¢ Quick Tip

><7T7”2.

For the area of a sector, use A = %

17. The discriminant of the quadratic equation 2> + x — 1 = 0 will be:

~—_ — —

A
B
C
D

N N /N /N
(NI

Correct Answer: (B) -5

Solution:
The discriminant of a quadratic equation az? 4+ bx 4+ ¢ = 0 is given by:

A = b% — 4ac.

For the given equation 22 + 2 — 1 = 0, we have:

Substituting:

12



9 Quick Tip

The discriminant A = b2 — 4ac determines the nature of roots.

18. The sum of the roots of the quadratic equation 1 — 4z + 422 = 0 will be:

-2
1

P

A
B
C
D

—_— — —
N

Correct Answer: (C) 1

Solution:
For a quadratic equation az? + bx 4 ¢ = 0, the sum of the roots is given by:

Sum of roots = ——.

For 422 — 4z + 1 = 0, we have:

Thus, the sum of the roots is:

9 Quick Tip

b

a’

Sum of roots of ax? + bxr + ¢ = 0 is given by —

19. The mean from the following table will be:

Class Interval | 0-10 | 10-20 | 20-30 | 30-40 | 40-50
Frequency 4 7 D 8 6

Correct Answer: (B) 26.66

13



Solution:
The mean is calculated as:

> fiwi

> fi
where f; is the frequency and z; is the class mark.
Using the given table:

T =

T = 26.66.

9 Quick Tip

The mean of a grouped data set is calculated using z = Zf 2

20. The median class of the following table will be:

Class Interval | 0-10 | 10-20 | 20-30 | 30-40 | 40-50
Frequency 8 6 11 18 6

A) 10-20
) 20-30
) 30-40
)

(
(
(
(D) 40-50

B
C
D
Correct Answer: (B) 20-30

Solution:
To determine the median class, we first find the cumulative frequency. The median class is the
class where the cumulative frequency crosses %, where N is the total frequency.

Summing up the frequencies:

N=8+6+114+18+6=49.

N 4
— = 2 = 24.5.
2 2

The cumulative frequency before 20-30 is 8 46 = 14, and after adding 11, it becomes 25. Since
24.5 lies within this interval, the **median class is 20-30**.

9 Quick Tip

To find the median class, sum the frequencies and locate %

14



Section - B
(Descriptive Questions)

1. Do all the parts:

(a) If the distance between the points (z,5) and (2,—3) is 17 units, then find the
value of z.

Solution:
The distance between two points (x1,y1) and (x2,y2) is given by the formula:

d= \/(562 —x1)? + (y2 — 1)~

Substituting (z1,y1) = (x,5) and (x2,y2) = (2, —3), we get:

17= /222 + (-3 -5)2

17= /(2 - )2 + (-8)2 = /(2 — 2)2 + 64.

289 = (2 — 2)% + 64.

Simplifying:

Squaring both sides:

Simplifying further:
280 —64=(2—12)> = 225=(2—1)%

Taking the square root of both sides:
V225 =12—2 = 15=|2—=x|.

This gives two possible cases: 1. 2—x =15 = z=-132.2—z=-15 = =17
Thus, the value of x can be either —13 or 17.

9 Quick Tip

For distance problems, always use the distance formula: d = \/(z2 — 21)2 + (y2 — y1)2.

b. If the points (1,4), (a,—2), and (—3,16) are collinear, then find the value of a.

Solution:
For three points to be collinear, the area of the triangle formed by these points must be zero.
The formula for the area of a triangle with vertices (z1,41), (z2,¥2), and (x3,y3) is:

1
Area = 5 |m1(y2 — yg) + $2(y3 - Z/l) + xg(y1 - ?/2)| .

Substituting the coordinates (1,4), (a, —2), and (—3,16) into the formula:

Area — % 1((=2) — 16) + a(16 — 4) + (=3)(4 — (=2))| = 0.

15



Simplifying:
1
Area = 5 11(—=18) + a(12) + (—3)(6)| = 0,

1
Area = 5 |—18 4+ 12a — 18| = 0,

1
Area = 5 |12a — 36| = 0.

This implies:
124 —36=0 = a=3.

9 Quick Tip
For collinearity, use the condition that the area of the triangle formed by the points is
Zero.

c. Prove: 11'0531150 + 15:);39 = 2secH.

Solution:

We need to prove the identity:

1+sinf n cos
cos 1+ sinf

= 2secH.

First, find a common denominator for the two terms on the left-hand side:

1 +sind cos (1 +sin )2 + cos?

cos 6 * 1+sind  cosf(1+sind)

Expanding the numerator:
(1+sin6)?+cos?0 =1+ 2sinf +sin?0 + cos?0 = 1+ 2sinf 4+ 1 = 2+ 2sin .

Thus, the expression becomes:
24 2sinf

cosf(1+sinf)

Factor the numerator: '
2(1 +sin#)

cosO(1 +sinf)

Cancel 1 4+ sin € from the numerator and denominator:

= 2secH.

cos 6
Hence, the identity is proved.

9 Quick Tip

When proving trigonometric identities, find a common denominator or use known
trigonometric formulas.

16



d. Find the median from the following frequency distribution:

Class Interval | 0-10 | 10-20 | 20-30 | 30-40 | 40-50
Frequency 6 9 20 15 9

Solution:

To find the median, first calculate the cumulative frequency.

Cumulative frequencies: - 0 — 10 : 6 - 10— 20 : 6 +9 = 15-20—-30 : 154 20 = 35 -
30 —40:35+15=50-40—50:5049 =59

The total number of observations is N = 59, so % = % = 29.5.

The cumulative frequency just greater than 29.5 is 35, which corresponds to the class interval
20 — 30.

Thus, the median class is 20 — 30.

9 Quick Tip

To find the median class, locate the cumulative frequency that is just greater than %

e. Find the LCM of the numbers 92 and 510.

Solution:

To find the Least Common Multiple (LCM) of two numbers, we use the prime factorization
method.

First, find the prime factorization of 92:

92 = 22 x 23.
Next, find the prime factorization of 510:
510 =2 x 3 x 5 x 17.

The LCM is found by taking the highest powers of all the primes that appear in either factor-
1zation:
LCM =22 x 3 x 5 x 17 x 23.

Now calculate the value:
LCM =4x3x5x17Tx23=4x3x5x%x391 =4 x3x 1955 =4 x 5865 = 23460.
Thus, the LCM of 92 and 510 is 23460.

9 Quick Tip

To find the LCM of two numbers, take the highest powers of all the primes that appear
in their prime factorizations.

17



f. Prove that v/3 is an irrational number.

Solution:
To prove that v/3 is an irrational number, we will use proof by contradiction.
Assume that v/3 is rational. Then, we can write V3 as a fraction of two integers:

Vil
q

where p and ¢ are integers with ged(p, ¢) = 1 (i.e., the fraction is in its simplest form).
Squaring both sides:

3V
==,
q
Multiplying both sides by ¢?:
3¢% = p*.

This shows that p? is divisible by 3. Since 3 is a prime number, it must divide p. Therefore, p
must also be divisible by 3. Let p = 3k for some integer k.
Substitute p = 3k into the equation 3¢% = p*:

3¢> = (3k)* = 9k,
¢ = 3k>.

This shows that ¢? is also divisible by 3, and hence ¢ must also be divisible by 3.

However, this contradicts the assumption that ged(p, ¢) = 1, because both p and ¢ are divisible
by 3. Therefore, our assumption that /3 is rational must be false.

Thus, \/§ is an irrational number.

Q Quick Tip

To prove that a number is irrational, use proof by contradiction, assuming it is rational
and showing that it leads to a contradiction.

2. Do any five parts:

a.Find the mode from the following table:

Class Interval | 0-10 | 10-20 | 20-30 | 30-40 | 40-50
Frequency 6 11 21 23 14

Solution:
The mode of a frequency distribution is given by the formula:

fi—fo
o fa

18

Mode = L +



where:

- L is the lower boundary of the modal class,

- f1 is the frequency of the modal class,

- fo is the frequency of the class preceding the modal class,

- f2 is the frequency of the class succeeding the modal class,

- h is the class width.

From the table, we see that the modal class is 30 — 40, because it has the highest frequency of
23. The values are:

- fo =21 (for 20 — 30
- f1 = 23 (for 30 — 40),

- fa = 14 (for 40 — 50),

- L =30 (lower boundary of the modal class),
- h =10 (class width).

),
)

Substituting the values into the formula:

23 -21
X
2(23)—21—-14

2
46 — 35

Mode = 30 + 10

=30+ x 10

2
= —_— 1
30+11>< 0

=30+ 1.81

= 31.81.
Thus, the mode is 31.81.

9 Quick Tip

To find the mode for grouped data, identify the modal class (highest frequency) and
use the mode formula.

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

Solution:
Let the external point be P and the center of the circle be O. Let the tangents from P touch
the circle at A and B. We need to prove that PA = PB.

19



The triangle AOPA and AOPB are congruent because:

- OA = OB (radii of the same circle),

- OP = OP (common side),

- /OPA = /OPB = 90° (tangents are perpendicular to the radius at the point of contact).

By the congruence of AOPA and AOPB, we have:

PA=PB.

Thus, the lengths of the tangents drawn from an external point to a circle are equal.

@ Quick Tip

To prove that tangents from an external point are equal, use the congruence of the two
right triangles formed by the radius and tangents.

c. D is a point on the side BC of a triangle ABC such that /ADC = /BAC. Prove
that CA% = CB x CD.

Solution:
Since /ADC = /BAC, we have AADC ~ AABC by AA similarity (angle-angle similarity).
Therefore, by the property of similar triangles:
CA CD
CB CA
Cross-multiply:
CA*=CB x CD.

Thus, CA%2 = CB x CD is proved.

9 Quick Tip

When angles are equal, use the similarity of triangles to establish relationships between
their sides.

d. The sum of the digits of a two-digit number is 9 times of this number is equal
to 2 times the number formed by reversing the digits. Find the number.

Solution:

Let the two-digit number be 10a + b, where a is the tens digit and b is the ones digit.

From the given information: 1. The sum of the digits is a + b = 9, 2. The number formed by
reversing the digits is 10b 4 a, 3. 10a + b = 2(100 + a).

20



Solving the second equation:
10a + b = 20b + 2a,

10a — 2a = 20b — b,
8a = 190.
Now use a +b =9, so a =9 — b, and substitute this into the equation 8a = 19b:

8(9 — b) = 190,

72 — 8b = 190,
72 8
2=27T = b=—=-.
27 3
This gives the value of b = 8, and hence, a =9 — 8 = 1.
Thus, the number is 10a + b = 10(1) + 8 = 18.

Q Quick Tip

digits.

For problems involving two-digit numbers, set up equations for the sum and reversal of

e. Solve the quadratic equation 222 — 5z + 3 = 0.

Solution:
The given quadratic equation is:
222 — 52+ 3 = 0.

We solve this using the quadratic formula:

B —b+ Vb2 — 4ac
a 2a ’

X

where a = 2, b = —5, and ¢ = 3.
Substituting the values into the formula:

(=5 £ /(-5)2 —4(2)(3) _5+v25-24 5+ V1

e 2(2) 1 1
Thus:
b+1
r=—"-:
4
This gives two solutions:
5+1 6 b—1 4
x 1 1 5 or w 1 1

Therefore, the solutions are x = 1.5 or x = 1.

21



9 Quick Tip

Use the quadratic formula z = =b=vb —dac Vzb;_‘“w to solve any quadratic equation.

f. If the perimeter of a garden of area 800m? is 120m and its length is twice the
breadth, then find its length and breadth.

Solution:

Let the length of the garden be [ and the breadth be b. According to the given information: -
The area of the garden is [ x b = 800, - The perimeter of the garden is 2(I + b) = 120, - The
length is twice the breadth, so [ = 2b.

Substitute [ = 2b into the area equation:

20xb=800 = 2*=800 = b*=400 = b=+/400= 20.
Now, substitute b = 20 into [ = 20b:
[ =2 x 20 =40.
Thus, the length is 40 m and the breadth is 20 m.

@ Quick Tip

To solve problems involving areas and perimeters, use the relations between length,
breadth, area, and perimeter effectively.

3. Solve the following equations:

D x y 13
—r—-y=-2, —+=—.
2" T3V T T 37T
Solution:
We are given the system of two linear equations:
3 5
Zr—Zy=-2 1
5%~ ¥ (1)
and
r y 13
A 2
3 * 2 6 2)

Step 1: Eliminate fractions
Multiply equation (1) by 6 to eliminate denominators:

3 5
6 X (§$—§y) =6 X (—2),

22



9z — 10y = —12.
Multiply equation (2) by 6 as well:

o) -ox (2).

2 + 3y = 13.
Now, we have the system:
9z — 10y = —12
2z + 3y = 13.

Step 2: Solve by elimination

Multiply equation (4) by 9 and equation (3) by 2 to align coefficients of x:

(9x (224 3y)) =9 x 13
18 + 27y = 117.
(2 x (92 — 10y)) = 2 x (—12)

18z — 20y = —24.
Subtract equation (6) from equation (5):

(18x + 27y) — (18z — 20y) = 117 — (—24),

182 + 27y — 18z + 20y = 117 + 24,

ATy = 141.

LI
V=7 =

Step 3: Substitute y = 3 into equation (4)

22 + 3(3) = 13,
22 +9 = 13,

20 =14,

23



Final Answer:

Q Quick Tip

When solving linear equations, eliminate fractions by multiplying both sides by the
least common multiple to simplify calculations.

OR. Find the sum of 51 terms of an A.P. whose second and third terms are 14 and
18 respectively.

Solution:
Let the first term of the A.P. be a and the common difference be d.
The second term is given by:

a+d=14.
The third term is given by:
a+2d =18.
We have the system of two equations:
a+d=14 (8)
and
a+2d = 18. 9)

Subtract equation (8) from equation (9):
(a+2d) — (a+d) =18 — 14,
d=4.
Now substitute d = 4 into equation (8):

a+4=14 = a=10.

Thus, the first term is a = 10 and the common difference is d = 4.
The sum of the first n terms of an A.P. is given by the formula:

Sn:g(2a+(n—1)d).

Substitute n = 51, a = 10, and d = 4 into the formula:
51 51 51
Ss1 = 5 (2(10) + (51 = 1) x 4) = - (20 +200) = - x 220 = 51 x 110 = 5610.

Thus, the sum of the first 51 terms is 5610.
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9 Quick Tip

To find the sum of terms in an A.P., use the formula S, = § (2a + (n — 1)d), where a is
the first term, d is the common difference, and n is the number of terms.

4. A flagstaff stands on a tower. At a distance of 10 m from the tower, the angles
of elevation of the top of the tower and the flagstaff are 45° and 60°, respectively.
Find the length of the flagstaff.

Solution:

Let the height of the tower be h; and the height of the flagstaff be ho.

We are given: - The distance from the base of the tower to the point of observation is 10 m,
- The angle of elevation to the top of the tower is 45°, and

- The angle of elevation to the top of the flagstaft is 60°.

We can apply the tangent function, which relates the angle of elevation and the opposite side
(height) to the adjacent side (distance from the base):

hi

tan(45°) = 71 > Ay = 10X tan(45°) = 10 x 1 = 10,
Now, for the flagstaft:
hi +h
W%W—l$2 I + o = 10 x tan(60°) = 10 x V3 ~ 10 x 1.732 = 17.32.

Since hy = 10, we find:

hog =17.32 — 10 = 7.32.
Thus, the length of the flagstaff is approximately 7.32 m.

9 Quick Tip

Use the tangent function tan(6) = zgﬁaocseifi

ing angles of elevation and depression.

to solve height and distance problems involv-

OR. From the top of a tower of height 50 m, the angle of depression of the top and
bottom of a pillar are 45° and 60°, respectively. Find the height of the pillar.

Solution:
Let the height of the pillar be h3 and let the horizontal distance between the tower and the
pillar be d.
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We are given:

- The height of the tower is 50 m,

- The angle of depression to the top of the pillar is 45°,

- The angle of depression to the bottom of the pillar is 60°.

Step 1: Find the horizontal distance d
Using the right triangle formed by the top of the tower and the top of the pillar, we apply the
tangent function:

50 — hs
tan(45°) = .
an(45°) y
Since tan(45°) = 1, we get:
d =50 — hs. (1)
Similarly, for the bottom of the pillar:
50
tan(60°) = —.
an(60°) y
Since tan(60°) = v/3 ~ 1.732, we get:
50
= —— =~ 28.8T. 2
1.732 887 )
Step 2: Solve for hs
Substituting d = 28.87 into equation (1):
28.87 = 50 — hs.

Solving for hg:

hs =50 — 28.87 = 21.13 =~ 21.1.
Thus, the height of the pillar is 21.1 m.

[ Q@ Quick Tip

opposite
adjacent

Use the tangent function tan(f) =
sion or elevation.

to solve problems involving angles of depres-
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5. A chord of a circle of radius 15 cm subtends an angle 60° at the center.

the area of minor and major sectors of the circle.

Solution:
We are given: - The radius r = 15 cm,
- The central angle 6 = 60°.

Step 1: Find the area of the minor sector
The formula for the area of a sector is:

2

Asector = .

— X
360°
Substituting the values:

60
Aminor sector — % X m X (15)2

1
:6><7r><225

= 37.5m.
Approximating 7 &~ 3.1416:

Amninor sector & 37.5 % 3.1416 = 117.81 cm?.

Step 2: Find the area of the major sector
The area of the entire circle is:

Agirele = 72 = 7 x (15)% = 2257

The major sector is the remaining part of the circle:

Amajor sector — Acircle - Aminor sector-

= 2251 — 37.5m = 187.57.
Approximating:

Amajor sector = 187.5 x 3.1416 = 686.0625 cm?.

Final Answer:
- Area of the minor sector &~ 117.81 cm?.
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- Area of the major sector ~ 686.0625 cm?.

@ Quick Tip

The area of a sector is given by Agector = ?’é’ﬁ x 7r?, where 6 is the central angle and r
is the radius of the circle.

5. A chord of a circle of radius 15 cm subtends an angle 60° at the center. Find
the area of minor and major sectors of the circle.

Solution:
We are given: - The radius » = 15 cm, - The central angle # = 60°.
The formula for the area of a sector is:

Asector = 360° x 7.

Substitute the given values for the minor sector:

o

60 1
Aminor sector = —— X 7 % (15)% = = x 7 x 225 = 37.57 ~ 117.81 cm?.
360° 6
For the major sector, subtract the minor sector area from the total area of the circle:
Agirele = 712 = 7 x (15)? = 2257 ~ 706.86 cm?.

Amajor sector = Acircle — Aminor sector = 225m — 37.5m = 187.5m ~ 589.05 sz‘

Thus, the area of the minor sector is approximately 117.81 cm? and the area of the major sector
is approximately 589.05 cm?.

9 Quick Tip

The area of a sector is Agector = % x 712, where @ is the central angle and r is the
radius of the circle.

OR. By taking out a hemisphere from both the ends of a wooden solid cylinder,
an item is formed. If the height of the cylinder is 10 cm and the radius of the base
is 3.5 cm, then find the total surface area of the item.

Solution:

Let the radius of the base of the cylinder be r = 3.5cm and the height of the cylinder be
h =10 cm.

The total surface area of the item consists of: 1. The lateral surface area of the cylinder, 2.
The surface area of the two hemispheres that are formed at the ends of the cylinder.
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The lateral surface area of the cylinder is given by the formula:
Alateral = 27rh.
Substituting the given values:

Alateral = 27 X 3.5 x 10 = 707 cm?.

The surface area of one hemisphere is given by:
Anemisphere = 2mr2.
Thus, the surface area of two hemispheres is:
A9 hemispheres = 2 X orr? = 4mr?.
Substituting the given value of r:

Ag hemispheres = 47 X (3.5)% = 47 x 12.25 = 497 cm?.

The total surface area is the sum of the lateral surface area of the cylinder and the surface area
of the two hemispheres:

Atotal = Alateral + A2 hemispheres = 707 + 497 = 1197.

Approximating 7 as 3.14:
Atotal ~ 119 x 3.14 = 373.66 cm?.

Thus, the total surface area of the item is approximately 373.66 cm?.

9 Quick Tip

When a cylinder has hemispheres at both ends, calculate the lateral surface area of the
cylinder and add the surface area of the two hemispheres to find the total surface area
of the item.
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