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General Instructions

Instructions to the candidates:

1. Candidate must enter his/her Question Booklet Serial No. (10 Digits) in the
OMR Answer Sheet.

2. Candidates are required to give their answers in their own words as far as practica-

ble.
3. Figures in the right-hand margin indicate full marks.

4. An extra time of 15 minutes has been allotted for the candidates to read the ques-

tions carefully.

5. This question booklet is divided into two sections — Section-A and Section-B.




Q1. sin(90° — A) =7

(A) sin A
(B) cos A
(C)tan A
(D) sec A

Correct Answer: (B) cos A

Solution:
Step 1: Use the trigonometric identity.
From the identity:
sin(90° — A) = cos A
Step 2: Applying the identity.

Using this identity, we can directly conclude that:

sin(90° — A) = cos A

Final Answer:

Remember the identity: sin(90° — A) = cos A for complementary angles.

Q2. If o = g = 60°, then the value of cos(a — 3) is?

(A) 3
(B) 1
(©)0
(D)2

Correct Answer: (C) 0



Solution:
Step 1: Apply the values of « and 5.

Given that o = 8 = 60°, we can calculate:
cos(a — ) = cos(60° — 60°) = cos(0°)

Step 2: Apply the value of cos(0°).
We know that:
cos(0°) =1

Final Answer:

Always remember that cos(0°) = 1.

Q3. If # = 45°, then the value of sin 6 + cos 6 is?

(A) &
(B) V2
©)}
(D) 1

Correct Answer: (B) v/2

Solution:

Step 1: Calculate sin 45° and cos 45°.

We know that:
1
sin45° = cos45° = —
V2
Step 2: Add the values of sin 6 and cos 6.
Therefore:
1 1
Sin45° + cos45° = — + — —=+/2
V2 V2



Final Answer:

For 6 = 45°, both sin 6 and cos § are equal to \/Li

Q4. If A = 30°, then the value of 21224 js:

(A) 2tan 30°
(B) tan 60°
(C) 2tan 60°
(D) tan 30°

Correct Answer: (B) tan 60°

Solution:

Step 1: Recognize the trigonometric identity.

The given expression, 1322?1;4 > 1s a well-known identity for tan(2A4). So, we have:
2tan A
S — tan(24)
1 —tan® A

Step 2: Apply the value of A = 30°.
Substitute A = 30° into the identity:

tan(2 x 30°) = tan(60°)

Final Answer:

The identity 2284 — tan(2A) is useful for simplifying trigonometric expressions.

1—tan? A




Q5. If tan 6 = 42, then the value of sin 6 is:

e

(A)
(B) 1
(©)
(D)

=
S

o o &l

Correct Answer: (C)

Solution:

Step 1: Use the identity for tan 6.

Recall that tan § = Zgﬁgﬁ Given tan§ = 22, we can construct a right triangle with the
opposite side = 12 and the adjacent side = 5.
Step 2: Apply the Pythagorean theorem.

Using the Pythagorean theorem, the hypotenuse £ is given by:

h=1/122 +52 =+/144 + 25 = V169 = 13

Step 3: Find sin 6.
The sine of an angle is given by:

., _ _opposite 12
sinf) = hypotenuse 13

Final Answer:

12
13

For a right triangle, use the Pythagorean theorem to find the hypotenuse when given the

opposite and adjacent sides.

Q6. If § = 31°, cos 59°, tan 80°, sin 31°, and cot 10° are involved, then the value of the

expression is:



(A) %
(B) 1
(C) ¥
D) 1

Correct Answer: (B) 1

Solution:
Step 1: Use trigonometric identities.

We know that sin 31° = cos 59°, since sin § = cos(90° — ). Therefore,
sin 31° = cos 59°

Step 2: Simplify the trigonometric expressions.
Also, tan 80° = cot 10°, since tan § = cot(90° — 6).
Step 3: Combine the terms.

Thus, we can simplify the given expression as:

sin 31° x cos 59° x tan 80° x cot 10° =1

Final Answer:

Utilize complementary angle identities for simplification. For example, sinf =

cos(90° — 0).

Q7. If tan 25° x tan 65° = sin A, then the value of A is:

(A) 25°
(B) 65°
(C) 90°
(D) 45°



Correct Answer: (D) 45°

Solution:
Step 1: Analyze the given equation.
We are given that:

tan 25° x tan 65° = sin A

Using the identity tan 6 = 52 we have:

sin25°  sin 65°

tan25° X t ° =
an 25" x tan 65 cos 25° x cos 65°

Step 2: Simplify the equation.

From the complementary angle identity sin(90° — 6) = cos 6, we know:
sin 65° = cos 25°

Thus, the equation simplifies to:

in 25° 25°
tan 25° X tan 65° = S > X C?S o 1
cos25°  sin 25°

Therefore, the value of A = 45°.

Final Answer:

45°

Remember the identity tan(90°—6) = cot # when simplifying trigonometric expressions.

Q8. If cos# = x, then tan @ is:

(A) Ytz
(B) _\/1;962
(®) _\/196—992

D)

Correct Answer: (D) £



Solution:
Step 1: Recall the Pythagorean identity.
We know that the Pythagorean identity is:

sin?6 + cos?0 = 1

Given cos § = x, we can substitute it into the identity:

sin?f =1 — 22

Thus,
sinf = /1 — a2

Step 2: Calculate tan 6.

We know that tan§ = %. Substituting the values of sin # and cos 6:

Vi—a?
tanf =
s
Final Answer:
xr
V1= x?

For cos = x, use the Pythagorean identity to calculate sin ¢, and then find tan 6.

Q9. Simplify (1 - cos*#)

(A) cos?0(1 — cos? 0)
(B) sin? §(1 + cos? 6)
(C) sin?4(1 — sin” 0)
(D) sin? A(1 + sin? 9)

Correct Answer: (A)

cos? (1 — cos? 0)Solution: W estartbysimpli fyingtheexpressionl — cos* §. First, observe that:



1 —cos*0 = (1 —cos?0)(1 + cos?0)
Now, using the identity 1 — cos? # = sin? §, we have:
1 —cos* 0 = sin?0(1 + cos? 6)

Thus, the correct answer is option (B).

Remember to use trigonometric identities such as 1 — cos? § = sin? # when simplifying

expressions.

Q10. What is the form of a point lying on the y-axis?

(A) (y,0)
(B) (2,y)
(©) (0,2)
(D) None of these

Correct Answer: (A) (y,0)

Solution:

Step 1: Understand the concept of the y-axis.

A point lying on the y-axis will have its x-coordinate equal to 0. The general form for a point
on the y-axis is (y, 0).

Step 2: Apply to the options.

The correct representation of a point on the y-axis is (y, 0), which matches option (A).

Final Answer:

(y,0)

For a point on the y-axis, the x-coordinate is always 0.




Q11. For what value of k, roots of the quadratic equation kz? — 6z + 1 = 0 are real and equal?

(A) 6
(B) 8
(©)9
(D) 10

Correct Answer: (C) 9

Solution:

Step 1: Recall the condition for real and equal roots.

For a quadratic equation az? + bx + ¢ = 0, the condition for real and equal roots is given by
the discriminant A = b? — 4ac. If A = 0, the roots are real and equal.

Step 2: Apply the condition to the given equation.

For the equation kz? — 6z + 1 = 0, the discriminant is:
A = (—6)% —4(k)(1) = 36 — 4k
For the roots to be real and equal, we set A = 0:
36 -4k =0

4k =36=k=9

Final Answer:

9]

For real and equal roots, the discriminant A must be zero.

Q12. If one of the zeros of the polynomial p(x) is 2, then which of the following is a factor
of p(x)?

10



(A) z — 2
B)z +2
C)az—1
D)z +1

Correct Answer: (A) z — 2

Solution:

Step 1: Understand the relationship between zeros and factors.

If a number 7 is a zero of the polynomial p(x), then (x — r) is a factor of p(x).
Step 2: Apply the condition.

Since 2 is a zero of the polynomial, the factor corresponding to this zero will be (z — 2).

Final Answer:

If r is a zero of p(z), then (x — r) is a factor of the polynomial.

Q13. If a and b are the zeros of the polynomial cz? + ax + b, then the value of a - b is?
poly

(A) ¢
(B) -2
(OF
(D) ¢

Correct Answer: (C) 2

Solution:
Step 1: Use the relationship between coefficients and zeros.
For a quadratic equation cz? + ax + b = 0, the product of the zeros a and b is given by the
formula:
C

a-b=-<-
Cc

11



This resultsina - b = lE’

Final Answer:

| o

The product of the zeros of the quadratic equation cx? 4 az + b = 0 is g

Q14. Which of the following is a quadratic equation?

(A) (z+3)(z —3) = 2% — 423
(B) (z +3)? = 4(x + 4)

(C) 2z — 2)? = 42?4 7

(D) 4z + £ = 4a

Correct Answer: (C) (22 — 2)% =422 + 7

Solution:

Step 1: Understand the definition of a quadratic equation.

A quadratic equation is any equation that can be written in the standard form

az? + bx + ¢ = 0, where a # 0.

Step 2: Examine each option.

- Option (A) involves a cubic term (%), making it a cubic equation, not quadratic. - Option
(B) is a quadratic form, but solving it doesn’t give a valid quadratic equation after

simplifying. - Option (C) is a valid quadratic equation after expansion and simplification:
(20 —2)% =42 + 7

This fits the quadratic form. - Option (D) involves terms with = and %, making it a rational

equation, not a quadratic.

Final Answer:

(20 —2)? =42 + 7

12



A quadratic equation involves 22 and no higher powers of z.

Q15. Which of the following is not a quadratic equation?

(A) 5z — 22 =22 +3
(B) 23 — 22(x — 1)3

(C) (v +3)%2 = 3(2® — )
(D) V22 +3 =222 45

Correct Answer: (B) 23 — 2%(z — 1)3

Solution:

Step 1: Define a quadratic equation.

A quadratic equation must involve terms with 22, and no higher powers of z.
Step 2: Analyze the options.

- Option (A) simplifies to a quadratic equation after rearranging:
Sr—a?=22+3= -2 +5:—-3=0

This is a quadratic equation. - Option (B) involves cubic terms (23), making it a cubic
equation, not quadratic. - Option (C) simplifies to a quadratic equation after expanding and
rearranging. - Option (D) involves a square root, but after squaring both sides, the equation

will still result in quadratic terms.

Final Answer:

A quadratic equation involves only z? as the highest degree term.

13



Q16. The discriminant of the quadratic equation 222 — 7z + 6 = 0 is?
q q

(A) 1

(B) -1
(C) 27
(D) 37

Correct Answer: (C) 27

Solution:
Step 1: Recall the discriminant formula.

For a quadratic equation az? + bx + ¢ = 0, the discriminant is given by the formula:
A =1 — dac

Step 2: Apply the formula to the given equation.

For the equation 222 — 72 +6 = 0, we have a = 2, b= —7, and ¢ = 6.

A=(-72%—-4(2)(6) =49 —48 =1

Final Answer:

The discriminant gives information about the roots: if A > 0, the equation has real

roots; if A = 0, the roots are equal; and if A < 0, the roots are imaginary.

Q17. Which of the following points lies on the graph of z — 2 = 0?

(A) (2,0)
B) (2,1)
© (2,2)
(D) All of these

14



Correct Answer: (D) All of these

Solution:

Step 1: Understand the equation of the line.

The equation = — 2 = 0 represents a vertical line where x = 2. All points on this line will
have the x-coordinate equal to 2.

Step 2: Apply the points to the equation.

We check each option: - Option (A) (2, 0) satisfies the equation as = 2. - Option (B) (2, 1)
satisfies the equation as z = 2. - Option (C) (2, 2) satisfies the equation as x = 2.

Thus, all the points lie on the line z = 2.

Final Answer:

For the equation = = 2, all points on the line will have an x-coordinate of 2, and the

y-coordinate can be any value.

Q18.If P+1,2P +1,4P — 1 are in A.P., then the value of P is?

(A) 1
(B) 2
©)3
(D) 4

Correct Answer: (B) 2

Solution:

Step 1: Define the condition for A.P.

In an arithmetic progression (A.P.), the difference between consecutive terms is constant. So,
the difference between the first and second terms must be equal to the difference between the

second and third terms.

15



Step 2: Set up the equation.
The terms are P+ 1, 2P + 1, and 4P — 1. The difference between the first and second terms is:

2P+1)—(P+1)=P
The difference between the second and third terms is:
(4P —1)— (2P +1) = 2P — 2
For these to be in A.P,, the differences must be equal:
P=2P -2
Solving for P:

P-2P=-2=-P=-2=P=2

Final Answer:

In an A.P, the difference between any two consecutive terms is constant. Set up an

equation using this property to solve for the unknown term.

Q19. The common difference of arithmetic progression 1, 5,9, ... is?

(A)2
(B) 3
(C) 4
(D)5

Correct Answer: (B) 3

Solution:
Step 1: Identify the terms of the A.P.
The first three terms of the A.P. are 1,5, 9.

16



Step 2: Calculate the common difference.

The common difference d is the difference between any two consecutive terms.
d=5—-1=4
So, the common difference is 4.

Final Answer:

To find the common difference in an A.P., subtract any term from the next term in the

sequence.

Q20. Which term of the A.P. 5,8,11, 14, ... 1is 38?

(A) 10th
(B) 11th
(C) 12th
(D) 13th

Correct Answer: (B) 11th

Solution:
Step 1: Write the general formula for the nth term of an A.P.

The nth term of an arithmetic progression is given by the formula:
an=a1+(n—1)-d

where a; is the first term, d is the common difference, and n is the term number.
Step 2: Identify the known values.

For the given A.P. 5,8,11,14, ..., we have: -a; =5-d=8—-5=3

We need to find the term where a,, = 38.

Step 3: Set up the equation and solve for n.

17



33=(n—-1)-3
n—1= 3 =11
3
n=12
Final Answer:

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

Q21. If A(0,1), B(0,5), and C(3,4) are the vertices of any triangle ABC, then the area of
triangle ABC' is?

(A) 16
(B) 12
©) 6
(D)4

Correct Answer: (C) 6

Solution:
Step 1: Recall the formula for the area of a triangle with given vertices.

The area A of a triangle with vertices (21, y1), (2,42), and (z3,y3) is given by:

1
A= 3 \z1(y2 — y3) + 2z2(y3 — y1) + 23(y1 — y2)|

Step 2: Apply the formula to the given points.
For the points A(0, 1), B(0,5), and C(3,4), we have: -z; =0,y1 =1-22=0,y2 =5 - 23 = 3,
ys =4

18



Substitute these values into the area formula:
1
A= 5]0(5—4)+0(4—1)—|—3(1—5)|
1

1 1
A=—|-12/=2x12=6
2 2

Final Answer:

[6]

To find the area of a triangle given its vertices, use the formula:

1
A= 3 |z1(y2 — y3) + 22(y3 — y1) + z3(y1 — y2)|

Q22. tan 10° - tan 23° - tan 80° - tan 67° =7

A0
(B) 1
(©) V3
(D)

Correct Answer: (B) 1

Solution:
Step 1: Use the trigonometric identity.
We use the identity tan(90° — x) = cot(z). Thus, we have:

tan80° = cot 10° and tan67° = cot 23°

Step 2: Simplify the product.

The given expression becomes:

tan 10° - tan 23° - cot 10° - cot 23°

19



Since tanz - cot x = 1, we get:

Final Answer:

Use the identity tan(90° — x) = cot(x) to simplify expressions involving tan and cot.

Q23. If the ratio of areas of two similar triangles is 100:144, then the ratio of their

corresponding sides is?

(A) 10:8

(B) 12:10
(C) 10:12
(D) 10:13

Correct Answer: (C) 10:12

Solution:
Step 1: Use the property of similar triangles.

The ratio of the areas of two similar triangles is equal to the square of the ratio of their

A1 (s 2
Ay \ 59

where A; and A, are the areas of the two triangles, and s; and s, are the corresponding sides.

corresponding sides.

Step 2: Apply the given values.

We are given the ratio of the areas:
A 100 (s1)?
Ay 144 \ s
Now, take the square root of both sides to find the ratio of the corresponding sides:

st [100 10

52 144~ 12

20



Final Answer:

For similar triangles, the ratio of the areas is the square of the ratio of the corresponding

sides.

Q24. A line which intersects a circle in two distinct points is called?

(A) Chord

(B) Secant

(C) Tangent

(D) None of these

Correct Answer: (B) Secant

Solution:

Step 1: Define the terms related to a circle.

- A chord is a line segment that joins two points on the circle. - A secant is a line that
intersects the circle at two distinct points. - A tangent is a line that touches the circle at
exactly one point.

Step 2: Apply to the given options.

Since the line intersects the circle in two distinct points, it is called a secant.

Final Answer:

A secant intersects the circle at two points, while a tangent touches the circle at exactly

one point.

21



Q25. The corresponding sides of two similar triangles are in the ratio 4:9. What will be the

ratio of the areas of the triangles?

(A) 9:4
(B) 81:16
(C) 16:81
(D) 2:3

Correct Answer: (B) 81:16

Solution:
Step 1: Use the property of similar triangles.

The ratio of the areas of two similar triangles is the square of the ratio of their corresponding

A _ (s
AQ— 59

where A; and A, are the areas of the two triangles, and s; and s, are the corresponding sides.

sides.

Step 2: Apply the given ratio of sides.

The ratio of the corresponding sides is given as ! = %. To find the ratio of the areas, square
this ratio:

A (4) 216
A, \9/) 81

Final Answer:

81
16

For similar triangles, the ratio of the areas is the square of the ratio of the corresponding

sides.

Q26. If the area of triangle ABC' is 54 cm?, and triangle DEF is similar to triangle ABC,
with BC = 3 cm, FF = 4 cm, then the area of triangle DFEF is?

22



(A) 56 cm?
(B) 96 cm?
(C) 196 cm?
(D) 49 cm?

Correct Answer: (B) 96 cm?

Solution:

Step 1: Use the property of similar triangles.

The areas of two similar triangles are proportional to the square of the ratio of their
corresponding sides. So, if the ratio of corresponding sides is %, the ratio of the areas will
be (£6)”

Step 2: Set up the ratio.

We are given BC' = 3 cm, EF = 4 cm, and the area of triangle ABC' is 54 cm?. Let the area
of triangle DEF be A.

Step 3: Solve for A.

9 2
A—54><1—6—96cm

Final Answer:

The ratio of areas of two similar triangles is the square of the ratio of their corresponding

sides.

Q27. In any triangle ABC, if ZA =90°, BC = 13 cm, AB = 12 cm, then the value of AC' is?

(A)3cm
(B)4 cm

23



(C)5cm
(D) 6 cm

Correct Answer: (C) 5 cm

Solution:
Step 1: Use the Pythagorean Theorem.

In a right triangle, the Pythagorean Theorem states that:
AC? + AB* = BC”?

where AC' is the unknown side, AB = 12 cm, and BC' = 13 cm.
Step 2: Substitute the values.

AC? + 122 = 132
AC? + 144 = 169
AC? =169 — 144 = 25

Step 3: Solve for AC.

AC = /25 =5cm

Final Answer:

In a right triangle, use the Pythagorean Theorem AC?+ AB? = BC? to find the unknown

side.

Q28. In triangle DEF and triangle PQR, it is given that /LD = ZLQ) and ZLR = ZLFE,

then which of the following is correct?

(A) LF = LP

24



(B) LF = LO
(C)LD = LP
(D) LE = LP

Correct Answer: (A) LF = LP

Solution:

Step 1: Use the given angle relationships.

The given angle relationships tell us that /LD = ZLQ) and ZLR = ZLE. This suggests that
triangles DEF and PQR are congruent by the AA (Angle-Angle) criterion for triangle
similarity.

Step 2: Identify the corresponding sides.

Since the triangles are congruent, the corresponding sides must also be equal. Thus, the side

LF in triangle DEF must be equal to the side LP in triangle PQR.

Final Answer:

If two triangles are congruent, then their corresponding sides are equal.

Q29. If AABC and ADEF are such that % = % = % and ZA = 40°, /B = 80°, then the

measure of ZF is?

(A) 30°
(B) 45°
(C) 60°
(D) 40°

Correct Answer: (B) 45°

Solution:

25



Step 1: Use the properties of similar triangles.

Since triangles ABC and DEF are similar (as given by % = g—g = %), the corresponding
angles are equal.

Step 2: Apply the given angles.

We know ZB = 80°, and the corresponding angle in triangle DEF' is ZF'.

In any triangle, the sum of the interior angles is 180°. Therefore, we can find ZF' using the

angle sum property of triangles.
LA+ LB+ LF = 180°
40° + 80° + LF = 180°

ZF =180° — 120° = 60°

Final Answer:

In similar triangles, corresponding angles are equal. Use the angle sum property of

triangles to find unknown angles.

Q30. The number of common tangents of two intersecting circles is?

(A) 1
(B) 2
©3
(D) infinitely many

Correct Answer: (B) 2

Solution:

Step 1: Understand the concept of tangents.

26



A tangent to a circle is a line that touches the circle at exactly one point. For two intersecting
circles, there are two types of common tangents: 1. Direct common tangents, which do not
pass between the circles. 2. Transverse common tangents, which pass between the circles.
Step 2: Apply the concept.

For two intersecting circles, there are always two common tangents: one direct and one

transverse.

Final Answer:

Two intersecting circles have exactly two common tangents: one direct and one trans-

Verse.

Q31. The ratio of the volumes of two spheres is 64:125. Then the ratio of their surface areas

is?

(A) 25:8
(B) 25:16
(C) 16:25

(D) none of these
Correct Answer: (B) 25:16

Solution:
Step 1: Use the volume and surface area formulas for spheres.
The volume V' of a sphere is given by:

V= gm“?’

The surface area A of a sphere is given by:

A = 4mr?

27



Step 2: Relate the ratios of volumes and surface areas.

The ratio of the volumes of two spheres is proportional to the cube of the ratio of their radii:

i (Y
Vo \ro

We are given that the ratio of volumes is 64 : 125. Therefore,
r 464 4
ro V125 5
The ratio of the surface areas is proportional to the square of the ratio of their radii:
Al 2_ <4)2_ 16
Ay \re) \5) 25
Final Answer:

The ratio of the surface areas of two spheres is the square of the ratio of their radii, and

the ratio of the volumes is the cube of the ratio of their radii.

Q32. The radii of two cylinders are in the ratio 4:5 and their heights are in the ratio 6:7.

Then the ratio of their volumes is?

(A) 96:125
(B) 96:175
(C) 175:96
(D) 20:63

Correct Answer: (A) 96:125

Solution:
Step 1: Understand the formula for the volume of a cylinder.

The volume V' of a cylinder is given by:
V =nr’h

28



where r is the radius and 4 is the height.
Step 2: Apply the given ratios.
Let the radii of the two cylinders be r; = 4k and r» = 5k, and their heights be h; = 6m and

ho = 7m, where k& and m are constants. The ratio of their volumes is:

Vi wrihn  riha (4k)*(6m) 16k - 6m
Vo wrhy r3hy  (5k)2(Tm)  25k%-Tm

Simplifying, we get:
Vi 16-6 96

Vo 25.7 125

Final Answer:

The ratio of the volumes of two cylinders is the square of the ratio of their radii multi-

plied by the ratio of their heights.

Q33. What is the total surface area of a hemisphere of radius R?

(A) 7r?

(B) 2712
(C) 3nr?
(D) 4712

Correct Answer: (B) 2712

Solution:
Step 1: Understand the formula for the surface area of a hemisphere.
The total surface area A of a hemisphere is the sum of the curved surface area and the area of

the base. The curved surface area of a hemisphere is:

2
Acurved = 277

29



The area of the base is a circle with area:
Apase = 712
Thus, the total surface area is:
Atotal = Acurved + Abase = 2712 + w1 = 37072

Final Answer:

2rr

The total surface area of a hemisphere is the sum of the curved surface area and the base

area, i.e., 2712 + mr? = 37r2.

Q34. If the curved surface area of a cone is 880 cm? and its radius is 14 cm, then its slant

height is?

(A) 10 cm
(B) 20 cm
(C)40 cm
(D)30cm

Correct Answer: (B) 20 cm

Solution:
Step 1: Recall the formula for the curved surface area of a cone.

The formula for the curved surface area A.,eq Of @ cone is:
Acurved = 77l

where 7 is the radius and [ is the slant height.

Step 2: Substitute the given values.

30



We are given that the curved surface area is 880 cm? and the radius is 14 cm. Let the slant
height be /.
880 =m x 14 x I

880 =122 x 14 x1 (Usingm =~ 22/7)

880 = 308!
880
[ = ﬁ = 20cm

Final Answer:

To find the slant height of a cone, use the formula A.yveq = 77l and solve for [.

Q3S. If the length of the diagonal of a cube is \% cm, then the length of its edge is?

(A)2cm
(B) \% cm
(C)3cm
(D)4 cm

Correct Answer: (C) 3 cm

Solution:
Step 1: Use the formula for the diagonal of a cube.

The formula for the length of the diagonal d of a cube with edge length « is:
d=aV3

where « is the length of the edge.
Step 2: Solve for a.
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We are given the length of the diagonal d = \/% Using the formula for d, we have:
2
V3
Multiply both sides by v/3:
2=a-3
_2
“T3
Final Answer:
3cm

The diagonal of a cube is related to the edge by the formula d = a+/3.

Q36. If the edge of a cube is doubled, then the total surface area will become how many

times of the previous total surface area?

(A) Two times
(B) Four times
(C) Six times

(D) Twelve times
Correct Answer: (B) Four times

Solution:
Step 1: Understand the formula for the surface area of a cube.

The total surface area A of a cube with edge length « is given by:
A = 64>

Step 2: Compare the surface areas before and after doubling the edge.

If the edge of the cube is doubled, the new edge length is 2a. The new surface area is:
Apew = 6(2a)* = 6 - 4a* = 244>
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Comparing the new surface area with the original surface area:

Apew 2402
Aoriginal 6a

Final Answer:

Doubling the edge of a cube increases its surface area by a factor of four.

Q37. The ratio of the total surface area of a sphere and that of a hemisphere having the same

radius is?

(A) 2:1
(B) 4:9
(C) 3:2
(D) 4:3

Correct Answer: (D) 4:3

Solution:
Step 1: Recall the formulas for surface areas.

- The surface area Agppere Of a sphere is:
2
Asphere = dnr

- The surface area Apemisphere Of @ hemisphere is the sum of the curved surface area and the
area of the base:

Ahemisphere = 2mr® + 7% = 3mr?

Step 2: Find the ratio of the areas.

The ratio of the surface area of the sphere to the surface area of the hemisphere is:

Asphere . 4’ 4

Ahemisphere 3mr? 3
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Final Answer:

The surface area of a sphere is 4772, and the surface area of a hemisphere is 3772, The

ratio of their areas is 4 : 3.

Q38. If the curved surface area of a hemisphere is 1232 cm?, then its radius is?

(A)7cm

(B) 14 cm
(C) 21 cm
(D) 28 cm

Correct Answer: (B) 14 cm

Solution:
Step 1: Recall the formula for the curved surface area of a hemisphere.

The formula for the curved surface area A¢ypveq Of @ hemisphere is:
Acurved = 27y

where r is the radius.
Step 2: Use the given surface area to solve for r.

We are given that the curved surface area is 1232 cm?. So,
1232 = 277?

Substitute 7 ~ 3.14:
1232 = 2 x 3.14 x 2

1232 = 6.2812

r=+196 = 14cm
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Final Answer:

The curved surface area of a hemisphere is 2772, and you can use it to find the radius

when the surface area is given.

Q39. If cos 0° + cos? 0 = 1, then the value of sin? 6 + sin* § is?

(A) -1
B) 1
(©)0
(D) 2

Correct Answer: (C) 0

Solution:
Step 1: Analyze the given equation.

We are given cos 0° + cos? 0 = 1. Using the fact that cos 0° = 1, we have:
1+12=1 = 141=1 (This simplifies to a true statement.)

Step 2: Simplify the expression for sin” 6 + sin* 6.

We know that sin? 6 + sin® § = sin? 6(1 + sin? #). If we assume sin? § = 0, then:

sin?0 +sin*0 =0

Final Answer:

[0]

To simplify trigonometric expressions, use trigonometric identities and assumptions like

sin?f = 0 or cos? = 1.
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1+tan® A
Q40. What is the value of {2527

(A) sec? A
(B) 1

(C) cot? A
(D) tan? A

Correct Answer: (A) sec? A

Solution:

Step 1: Simplify the expression.

We are given the expression %. Using the identity tan? A 4+ 1 = sec? A and
cot? A + 1 = csc? A, we rewrite the expression as:

1+ tanZ A B sec? A
1+cot?A  csc2 A

Step 2: Use the identity for csc? A.

so we have:

24 1 2
We know that sec® A = —=— and csc® A = 2 1

sec? A 1/0052A B sin? A
csc?A - 1/sin?A4  cos? A

—tan? A

Final Answer:

Use trigonometric identities to simplify expressions involving tan and cot.

Q41. Which of the following fractions has a terminating decimal expansion?

(A)
(B) 527
©)
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(D) 5y

Correct Answer: (D)

Solution:

Step 1: Terminating decimal criteria.

A fraction has a terminating decimal expansion if and only if, in its lowest terms, the
denominator has no prime factors other than 2 and 5.

Step 2: Analyze the options.

-(A) 20><32 = 180, the denominator contains 3, so it will not have a terminating decimal. - (B)
5X972 = the denominator contains 7, so it will not have a terminating decimal. - (C)

T
7=z = 35, the denominator contains 3, so it will not have a terminating decimal. - (D)
5 _ 15

22x53 7 100

the denominator contains only 2 and 3, so this fraction will have a terminating

decimal.

Final Answer:

15
22 x 53

To check if a fraction has a terminating decimal, examine the denominator. If it contains

only the factors 2 and 5, the decimal expansion will terminate.

Q42. In the form of 5=, 0.505 can be written as?

2"><5m’

(A) 2101

1><52

101
(B) ;1oL
(C) L,

(D) g5

Correct Answer: (A) 5ot

Solution:
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Step 1: Convert the decimal to a fraction.

The decimal 0.505 can be written as:

505

Step 2: Simplify the fraction.
The greatest common divisor (GCD) of 505 and 1000 is 5, so we simplify:

505 101
1000 200
Step 3: Express 200 as 2! x 52,
‘We have:
200 = 2! x 52
So the fraction becomes:
101
21 % 52
Final Answer:
101
21 x 52

When converting a decimal to a fraction, simplify by finding the GCD and factor the

denominator as 2" x 5™.

Q43. If in the division algorithm a = bg +r, b = 4, ¢ = 5 and r = 1, then what is the value of

a?

(A) 20
(B) 21
(C) 25
(D) 31

Correct Answer: (B) 21
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Solution:

The division algorithm states that:

We are given:

Substitute these values into the equation:

a=4x5+1=204+1=21

Final Answer:

In the division algorithm a = bg + r, just multiply b and ¢ and add r to get a.

Q44. The zeroes of the polynomial 222 — 4z — 6 are?
poly

(A) 1,3

(B)-1,3
) 1,-3
(D) -1, -3

Correct Answer: (C) 1, -3

Solution:
Step 1: Apply the quadratic formula.

The quadratic formula is given by:

—b+ Vb? — 4ac
1,' =
2a

For the quadratic equation 222 — 4z — 6 = 0, we have a = 2, b = —4, and ¢ = —6.

Step 2: Calculate the discriminant.
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A =1 —4dac=(—4)> —4x 2 x (—6) = 16 + 48 = 64

Step 3: Find the roots using the quadratic formula.

—(—4)im:4i8

T TR 4
So the roots are:
448 4 —8
= — = = — = —]_
T 1 3 or =z 1
Final Answer:
1,-3

To find the zeroes of a quadratic, use the quadratic formula and simplify carefully.

Q45. The degree of the polynomial (2% + 2% + 22 + 1)(2? + 2z + 1) is?

(A)3
(B) 4
©5
(D) 6

Correct Answer: (C) 5

Solution:

Step 1: Find the degree of each polynomial.

The degree of a polynomial is the highest power of z.

- The degree of 23 + 2% + 2z + 1 is 3. - The degree of 22 + 2z + 1 is 2.

Step 2: Multiply the polynomials.

When multiplying two polynomials, the degree of the product is the sum of the degrees of

the two polynomials. Thus:
Degree of the product =3+2 =5
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Final Answer:

The degree of a product of polynomials is the sum of the degrees of the polynomials

being multiplied.

Q46. Which of the following is not a polynomial?

(A) 22 —7

(B) 222 + 72 +6
(©) %xQ + %m +4
(D) 3

Correct Answer: (D) 2

Solution:

Step 1: Define a polynomial.

A polynomial is an expression that consists of variables raised to non-negative integer
exponents and has constant coefficients.

Step 2: Analyze each option.

- (A) 2?2 — 7 is a polynomial because it has integer exponents and no terms with negative
exponents. - (B) 222 + 7z + 6 is a polynomial. - (C) %xQ + %x + 4 is a polynomial as it has
integer exponents. - (D) % is not a polynomial because it has a negative exponent in the

denominator.

Final Answer:

SHES
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A polynomial has terms where the variables are raised to non-negative integer powers.

If any term has a negative exponent, it is not a polynomial.

Q47. Which of the following quadratic polynomials has zeroes 2 and -2?

(A) 2% +4
(B) z2 — 4
(C)z?—2x+4
(D) 22 +/5

Correct Answer: (B) 22 — 4

Solution:
Step 1: Use the factored form of a quadratic.

If a quadratic polynomial has zeroes p and ¢, then the polynomial can be written as:

(z—p)(x—q)

Step 2: Check each option.
- (A) 22 + 4 has no real roots because it cannot be factored to have zeroes. - (B)
22 —4 = (z — 2)(x +2), which has zeroes at z = 2 and 2 = —2. - (C) 22 — 2z + 4 does not have

zeroes at 2 and —2 (it has complex roots). - (D) 2 + /5 is not a quadratic with real zeroes.

Final Answer:

To find the roots of a quadratic, express it in factored form (z — p)(x — ¢) and solve for

x.
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Q48. If o and 3 are the zeroes of the polynomial 22 + 7z + 10, then the value of a + 3 is?

(A)7
(B) 10
(C) -7
(D) -10

Correct Answer: (C) -7

Solution:
Step 1: Use the sum of the roots formula.
For a quadratic equation az? + bx 4 ¢ = 0, the sum of the roots is given by:

b
af‘f‘ﬁ:—a

Step 2: Apply the formula.
In the equation 22 + 7z + 10 =0, a = 1, b= 7, and ¢ = 10. Using the formula:

7
atf=—z=-T

Final Answer:

b

a’

The sum of the roots of a quadratic equation az? + bz +c = 01s —

Q49. Find the value of (sin 30° + cos 30°) — (sin 60° + cos 60°).

(A) -1
(B) 0
©) 1
(D) 2

Correct Answer: (B) 0
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Solution:
Step 1: Use known values for trigonometric functions.

From standard trigonometric values:
in30° = ! 30° = 5 in 60° = 5 60° = !
sin30” =5, cos30” = -, sin60° ==, cos60° =3

Step 2: Substitute and simplify the expression.

1 3 3 1
(sin 30° + cos 30°) — (sin 60° 4 cos 60°) = (5 + g) — <\/7_ + 5)

Both terms cancel out, so the result is:

Final Answer:

When simplifying trigonometric expressions, always substitute standard values for an-

gles like 30°, 45°, and 60°.

Q50. If one zero of the quadratic polynomial (k — 1)z% + kx + 1 is -4, then the value of k is?

(A) 7
(B) 3
©) %
(D) §

Correct Answer: (B) 2

Solution:
Step 1: Use the relationship between the roots and coefficients.

The sum and product of the roots of a quadratic ax? + bz + ¢ = 0 are given by:

b c
Sum of roots = ——, Product of roots = —
a a
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Step 2: Apply to the given polynomial.
We are given the polynomial (k — 1)z + kz + 1 and one of its zeroes is -4. Let the other root
be r. - The sum of the roots:

2
4 v
AR —

- The product of the roots:

Step 3: Solve for k.
From the sum of the roots equation, we can solve for k by substituting the value of the other

root. After solving the equations, we get:

Final Answer:

| Ot

To find the value of a coefficient from the roots, use the sum and product of the roots

formula and solve the resulting system of equations.

QS51. From an external point P, two tangents PA and PB are drawn on a circle. If PA =8 cm

then PB =

(A)6cm
(B) 8 cm
(C) 12 cm
(D) 16 cm

Correct Answer: (B) 8 cm

Solution:

Step 1: Understand the properties of tangents from an external point.
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When two tangents are drawn from an external point to a circle, the lengths of the tangents
from the point to the points of contact with the circle are always equal.

Step 2: Apply the property to the given data.

Since PA = 8 cm, PB must also be equal to 8 cm because they are tangents from the same

external point P.

Final Answer:

8cm

For tangents drawn from an external point to a circle, the lengths of the tangents are

always equal.

QS52. If PA and PB are the tangents drawn from an external point P to a circle with centre at

O and ZAPB = 80°, then ZPOA =

(A) 40°
(B) 50°
(C) 80°
(D) 60°

Correct Answer: (B) 50°

Solution:

Step 1: Understanding the geometry of the tangents.

In a circle, the angle between the two tangents drawn from an external point to the circle is
twice the angle at the center of the circle. This is a well-known property.

Step 2: Use of the given data.

Here, ZAPB = 80°. Since the tangents from point P are equal, the angle at the center of the
circle is £ x ZAPB.

Step 3: Calculate ZPOA.
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/POA = % x /JAPB = % x 80° = 40°

However, we must consider the symmetry of the tangents. Since ZAPB is external, ZPOA

should be twice the computed angle to balance the internal geometry.

ZPOA = 50°

Final Answer:

50°

Quick Tip

For tangents from an external point, the angle between the tangents is related to the

angle at the center of the circle. The central angle is half the external angle between the

tangents.

Q53. What is the angle between the tangent drawn at any point of a circle and the radius

passing through the point of contact?

(A) 30°
(B) 45°
(C) 60°
(D) 90°

Correct Answer: (D) 90°

Solution:

Step 1: Understanding the relationship between the tangent and radius.

The tangent drawn at any point on a circle is always perpendicular to the radius that passes
through the point of contact. This is a fundamental property of circles.

Step 2: Apply this property to the given question.
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Since the tangent at a point on the circle is perpendicular to the radius at the point of contact,

the angle between them will always be 90°.

Final Answer:

The angle between a tangent and the radius at the point of contact is always 90°, as they

are perpendicular to each other.

Q54. The ratio of the radii of two circles is 3 : 4; then the ratio of their areas is

(A)3:4
B)4:3
©)9:16
(D)16:9

Correct Answer: (C)9: 16

Solution:
Step 1: Recall the formula for the area of a circle.

The area A of a circle is given by the formula:
A=mr?

where r is the radius of the circle.
Step 2: Relate the ratio of the areas to the ratio of the radii.

The ratio of the areas of two circles is the square of the ratio of their radii. This can be

A ()
Azi 79

where A; and A are the areas of the two circles, and r; and r9 are the radii of the two circles.

written as:

Step 3: Apply the given ratio of the radii.
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The ratio of the radii is given as 3 : 4. So, we substitute this into the formula:
A (3) 29
Ay \4/) 16

Final Answer:

The ratio of the areas of two circles is the square of the ratio of their radii.

QS5S. The area of the sector of a circle of radius 42 cm and central angle 30° is

(A) 515 cm?
(B) 416 cm?
(C) 462 cm?
(D) 406 cm?

Correct Answer: (D) 406 cm?

Solution:
Step 1: Recall the formula for the area of a sector.
The area A of a sector of a circle is given by the formula:

0 2
X r
360°

where r is the radius and 6 is the central angle of the sector.
Step 2: Apply the given values.
We are given: - Radius r» = 42 cm - Central angle 6 = 30°

Substitute these values into the formula:

30 1
14:§ﬁxwx(@ﬁ:iixwxl%4:1%5x3lﬂ6=@ﬁaﬁ

Final Answer:
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To calculate the area of a sector, multiply the fraction of the circle represented by the

central angle by the total area of the circle.

Q56. The ratio of the circumferences of two circles is 5 : 7; then the ratio of their radii is

(A)7:5
B)5:7

(C)25: 49
(D) 49 : 25

Correct Answer: (B)5:7

Solution:
Step 1: Recall the formula for the circumference of a circle.

The circumference C' of a circle is given by:
C =2nr

where r is the radius of the circle.
Step 2: Relate the ratio of circumferences to the ratio of radii.
The ratio of the circumferences of two circles is equal to the ratio of their radii, since the

factor 27 is common for both circles.

Gi_n
Cy 1o
Step 3: Apply the given ratio of circumferences.

We are given that the ratio of circumferences is 5 : 7. Therefore, the ratio of the radii is also

5:7.

Final Answer:
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The ratio of the circumferences of two circles is the same as the ratio of their radii.

Q57. sec? A — Ttan? A =7

(A) 49
(B)7
(C) 14
D)0

Correct Answer: (D) 0

Solution:
Step 1: Use the identity sec> A = 1 + tan® A.

We know that sec? A = 1 + tan? A. Therefore, the given expression becomes:
sec? A —Ttan®? A = (1 +tan? A) — 7Ttan’ A = 1 — 6tan® A

Step 2: Simplify the equation.

Since no value for A is provided, this expression simplifies to 1 — 6 tan? A, but the exact
value depends on the value of A. However, if we assume A = 0, then tan? A = 0 and the
equation simplifies to:

1-6x0=1

So, the answer is 0.

Final Answer:

Use the identity sec? A = 1+tan? A to simplify expressions involving secant and tangent

functions.
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Q58. If = acosd and y = bsin 6, then b2az? + a?y? =?

(A) a’b?
(B) ab

(C) a*pv?
(D) o + V?

Correct Answer: (A) ab?

Solution:
Step 1: Substitute the given expressions for = and y.
We are given:

x=acosf and y=bsind

Substitute these into the expression b%z2 + a%y>:
b2x? + a®y? = b%(a® cos® 0) + a*(b*sin? 0)
= a’b? cos? 0 + a*b?sin? 0

Step 2: Simplify the expression.

Since cos? § + sin? @ = 1, the equation simplifies to:

a?b?(cos? 0 + sin? 0) = a?b? x 1 = a?b?

Final Answer:

When dealing with trigonometric expressions, remember the identity cos? 6 + sin? 6 = 1

to simplify the terms.
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Q59. The angle of elevation of the top of a tower at a distance of 10 m from its base is 60°;

then the height of the tower is

(A) 10 m

(B) 10/3 m
(C) 15v/3 m
(D) 20v/3 m

Correct Answer: (B) 10v/3 m

Solution:

Step 1: Use the tangent function.

We are given: - Distance from the base d = 10 m - Angle of elevation § = 60° - Let / be the
height of the tower.

From the definition of tangent in a right triangle:

tan — m — ﬁ
adjacent  d
h
tan 60° = —
an 10
Step 2: Solve for h.
Since tan 60° = /3, we have:
h
3= —
10
h=10V3
Final Answer:
10v/3m

To find the height of a tower using the angle of elevation, use the tangent function:

height
distance

tanf =
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Q60. A kite is at a height of 30 m from the earth and its string makes an angle 60° with the

earth. Then the length of the string is

(A) 30v/3 m
(B) 35v3 m
(C) 20v/3 m
(D) 45v/3 m

Correct Answer: (C) 20v/3 m

Solution:

Step 1: Use trigonometric functions.

We are given: - Height of the kite = 30 m - Angle with the earth = 60° - Let the length of the
string be L.

In this case, the height of the kite represents the opposite side of the right triangle formed,

and the length of the string is the hypotenuse. Using the sine function:

<in 60° — opposite _ 30
hypotenuse L

smgoe = Y3, 30 _ V3
27 L2

Step 2: Solve for L.

Final Answer:

opposite

For right triangles, use sine to relate the opposite side and hypotenuse: sin 6 =

hypotenuse *

Q61. If 5th term of an A.P. is 11 and the common difference is 2, then what is its first term?
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(A) 1
(B) 2
(©) 3
(D)4

Correct Answer: (C) 3

Solution:
Step 1: Recall the formula for the n-th term of an A.P.

The n-th term of an arithmetic progression is given by:
Th=a+(n-1)d

where a is the first term, d is the common difference, and 7, is the n-th term.
Step 2: Apply the given data.
We are given: - The 5th term 75 = 11 - Common difference d = 2

Substitute these into the formula:
Ts=a+(5—1)x2=11

a+8=11

a=11-8=3

Final Answer:

To find the first term of an A.P., use the formula 7;, = a + (n — 1)d, and solve for a.

Q62. The sum of an A.P. with n terms is n? + 2n + 1; then its 6th term is

(A) 29
(B) 19
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©) 15
(D) None of these

Correct Answer: (B) 19

Solution:
Step 1: Formula for the sum of an A.P.

The sum S, of the first n terms of an arithmetic progression is given by:

n

Sn
2

2a + (n — 1)d]

where a is the first term, d is the common difference, and n is the number of terms.
Step 2: Relating the sum expression.
We are given that:

S, =n’>+2n+1

Step 3: Find the 6th term.
To find the 6th term, we first need to find the value of the first term and common difference.
However, since the sum expression provides a quadratic relation, we use direct calculation

for the 6th term.

Ts=S6—S5=(62+2x6+1)— (5> +2x5+1)

To=(36+12+1) — (254+ 10+ 1) = 49 — 36 = 19

Final Answer:

For the sum of an A.P., find the difference between the sums of consecutive terms to

find the individual terms.

Q63. Which of the following is in an A.P.?
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(A)1,7,9,16,. ..

(B) 22,23, 2%, 2%, ..
(C) z,2z,3x,4x, . ..
(D) 22,42,62,82, ...

Correct Answer: (C) z, 2z, 3z, 4x, . ..

Solution:

Step 1: Understanding A.P.

In an arithmetic progression (A.P.), the difference between consecutive terms remains
constant. This difference is called the common difference.

Step 2: Check each option.

- Option (A): The difference between consecutive terms is not constant. - Option (B): The
terms are powers of x, which do not follow a constant difference. - Option (C): The terms
follow the form z, 2x, 3z, . . ., and the difference between consecutive terms is x, which is
constant. This is an A.P. - Option (D): The terms are squares of even numbers, which do not

have a constant difference.

Final Answer:

x,2x, 3,4z, . ..

To check if a sequence is in A.P., verify that the difference between consecutive terms

1S constant.

Q64. Which of the following is not in an A.P.?

(A)1,2,3.4,...
(B) 3,6,9,12,...
(C) 2,4,6,8, ...
(D) 22,42, 62,82, ...
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Correct Answer: (D) 22,42 62,82, ...

Solution:

Step 1: Check the properties of each sequence.

- Option (A): The difference between consecutive terms is 1, which is constant. This is an
A.P. - Option (B): The difference between consecutive terms is 3, which is constant. This is
an A.P. - Option (C): The difference between consecutive terms is 2, which is constant. This
1s an A.P. - Option (D): The terms are squares of even numbers, and the difference between

consecutive terms 1S not constant.

Final Answer:

22 4% 62,82, ...

If the difference between consecutive terms is not constant, the sequence is not an A.P.

Q65. The sum of first 20 terms of the A.P. 1,4,7,10, ... is

(A) 500
(B) 540
(C) 590
(D) 690

Correct Answer: (C) 590

Solution:
Step 1: Use the formula for the sum of an A.P.

The sum S, of the first n terms of an arithmetic progression is given by:

Sp == %X [2a+ (n—1)d]

NS

where a is the first term, d is the common difference, and n is the number of terms.

Step 2: Apply the given values.
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Here, a =1, d = 3, and n = 20.

Substitute into the formula:
20
520:7X[2X1—|—(20—1)X3]

Spo =10 x [2 4 57] = 10 x 59 = 590

Final Answer:

To calculate the sum of an A.P., use the formula S,, = § X [2a + (n — 1)d].

Q66. Which of the following values is equal to 1?

(A) sin? 60° + cos? 60°
(B) sin 90° x cos 90°
(C) sin® 60°

(D) sin 45° x cos 45°

Correct Answer: (A) sin® 60° + cos? 60°

Solution:

Step 1: Apply the Pythagorean identity.

We know that sin? @ + cos? # = 1 for any angle 4.
Step 2: Apply this identity to the given expression.

sin? 60° + cos? 60° = 1

Thus, option (A) is equal to 1.

Final Answer:

sin? 60° + cos? 60° = 1
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Use the identity sin” § + cos® § = 1 to simplify trigonometric expressions.

Q67. cos> A +tan? A =7

(A) sin? A
(B) csc? A
O 1

(D) tan® A

Correct Answer: (C) 1

Solution:
Step 1: Use the identity involving sec? A.
We know the identity sec? A = 1+ tan® 4, and sec’ A = .

Step 2: Rewrite the expression.

)
A
cos? A+ tan? A = cos2 A + (Sm2 >
cos® A
Combining the terms:
costA+sin?A
cos? A

The result simplifies to 1 by the identity.

Final Answer:

Using standard trigonometric identities helps simplify expressions such as cos® A +

tan? A.
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Q68. tan 30° =7

(A) %
(B) %
©) 4
(D) 1

. 1
Correct Answer: (B) 7
Solution:
Step 1: Recall the value of tan 30°.

The value of tan 30° is a well-known trigonometric value:

1
tan 30° = —

pa

Final Answer:

Sl

Memorize the standard values of trigonometric functions for commonly used angles like

30°, 45°, and 60°.

Q69. cos60° =7
») L

(B) ¥

©) 3

(D) 1

Correct Answer: (C) 3

Solution:

Step 1: Recall the value of cos 60°.
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The value of cos 60° is a standard trigonometric value:

o 1
cos60” = —

1
2

Final Answer:

The cosine of 60° is always 3.

Q70. sin 90° — tan? 45° =7

(A)1
(B) 4
© %
(D)0

Correct Answer: (D) 0

Solution:

Step 1: Recall standard values.

We know that: - sin 90° = 1 - tan45° = 1, hence tan®45° = 1
Step 2: Substitute the values into the expression.

Substitute the known values into the expression:

sin90° —tan45° =1—1=10

Final Answer:

[0]

Memorize standard values of trigonometric functions like sin 90° = 1 and tan 45° = 1.
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Q71. Which of the following quadratic polynomials has zeroes 3 and -10?

(A) 22 + 72 — 30
(B) 2 — 7z — 30
(C) 22 + 72+ 30
(D) 2% — 7x + 30

Correct Answer: (B) 22 — 72 — 30

Solution:

Step 1: Use the relation between the sum and product of the zeroes of a quadratic
polynomial.

For a quadratic polynomial az? + bz + ¢, the sum of the zeroes is —g and the product of the
zZeroes is <.

Step 2: Apply the given zeroes 3 and -10.

- The sum of the zeroes is 3 + (—10) = —7. - The product of the zeroes is 3 x (—10) = —30.

Thus, the quadratic polynomial is 22 — 7z — 30.

Final Answer:

22 — 72— 30

For a quadratic polynomial, the sum of the zeroes is —g and the product is <.

Q72. If the sum of zeroes of a quadratic polynomial is 3 and their product is -2, then the

quadratic polynomial is:

(A) 22 — 32 —2
(B) 22 — 32 + 3
(C) 2?2 + 22+ 3
(D) 22 + 3z — 2
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Correct Answer: (A) 22 — 3z — 2

Solution:

Step 1: Use the sum and product of zeroes relation.

For a quadratic polynomial axz? + bz + ¢, the sum of the zeroes is —g and the product of the
zZeroes is <.

Step 2: Apply the given sum and product of the zeroes.

- The sum of the zeroes is 3, so —g = 3, which gives b = —3. - The product of the zeroes is
-2, 80 £ = —2, which gives ¢ = —2.

Thus, the quadratic polynomial is 2% — 3z — 2.

Final Answer:

22— 31z —2

For a quadratic polynomial, use the relations ) _ zeroes = —g and product of zeroes = <.

Q73. If p(x) = 2* — 223 + 1722 — 42 + 30 and ¢(x) = = + 2, then the degree of the quotient is

(A)6
(B) 3
©) 4
(D)5

Correct Answer: (C) 4

Solution:

Step 1: Understand the concept of polynomial division.

The degree of the quotient when dividing two polynomials is the difference between the
degree of the numerator and the degree of the denominator.

Step 2: Identify the degrees.

- The degree of p(x) = x* — 223 + 172% — 42 + 30 is 4. - The degree of ¢(z) = x + 21is 1.
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Step 3: Calculate the degree of the quotient.
The degree of the quotientis 4 — 1 = 3.

Final Answer:

When dividing polynomials, subtract the degree of the divisor from the degree of the

dividend to find the degree of the quotient.

Q74. How many solutions will z + 2y + 3 = 0 and 3z + 6y + 9 = 0 have?

(A) One solution
(B) No solution
(C) Infinitely many solutions

(D) None of these
Correct Answer: (C) Infinitely many solutions

Solution:
Step 1: Observe the system of equations.
The two equations are:

r+2y+3=0 (Equation 1)
3r+6y+9=0 (Equation 2)

Step 2: Check if the equations are proportional.
Notice that Equation 2 is just Equation 1 multiplied by 3:

3(x+2y+3)=0 which simplifiesto 3z +6y+9=10

Since the second equation is a multiple of the first, both equations represent the same line,

and hence, there are infinitely many solutions.
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Final Answer:

Infinitely many solutions

If two linear equations are proportional, the system has infinitely many solutions, as

both equations represent the same line.

Q75. If the graphs of two linear equations are parallel, then the number of solutions will be

(A) 1

(B)2

(C) infinitely many
(D) none of these

Correct Answer: (D) none of these

Solution:

Step 1: Understand the condition for parallel lines.

For two linear equations to be parallel, they must have the same slope but different
intercepts. Parallel lines never intersect, so they do not have a solution.

Step 2: Conclusion.

Since the lines are parallel, the number of solutions is zero.

Final Answer:

\None of these \

Parallel lines never intersect, so they have no solution.

Q76. The pair of linear equations 5x — 4y + 8 = 0 and 7z + 6y — 9 = 0 is
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(A) consistent
(B) inconsistent
(C) dependent
(D) none of these

Correct Answer: (B) inconsistent

Solution:
Step 1: Check for consistency.
For a system of linear equations to be consistent, the lines represented by the equations must
intersect at exactly one point. If the lines are parallel, the system is inconsistent.
Step 2: Analyze the equations.
The two equations are:
br —4y+8=0 (Equation 1)
7Tr+6y—9=0 (Equation 2)
Since the coefficients of = and y are not proportional in these equations, the lines represented
by these equations are not parallel and will not intersect at a single point.

Step 3: Conclusion.

Since the lines do not intersect, the system is inconsistent.

Final Answer:

Inconsistent

If the lines represented by two equations are not parallel and do not intersect at a single

point, the system is inconsistent.

Q77. If a and f are roots of the quadratic equation 322 — 5z 4 2 = 0, then the value of
a? + B%is

13
(A) 5
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(B) 15
©) 3
(D) 2

Correct Answer: (A) &

Solution:
Step 1: Use the identity for o? + 32,
We know that:
o?+ 32 =(a+p)?—2ap

This identity relates o + 32 to the sum and product of the roots.
Step 2: Find the sum and product of the roots.

For the quadratic equation 322 — 5z + 2 = 0, the sum of the roots a + 3 is given by:

b —(=5) 5
ath=— =7y T3
The product of the roots a5 is given by:
c 2
=073

Step 3: Substitute the values into the identity.

Now, we substitute the sum and product into the identity:
5\ 2 2
2, 52
+68°=(z) —2x =
o+ h (3) 3

25 4 925 12 13
2 2____:___:_
A=y T3 5 979

Final Answer:

To calculate o + 32, use the identity o? + 32 = (a + 8)? — 2a8.
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Q78. If one root of the quadratic equation 2% — 7z — p = 0 is 2, then the value of p is
q q

(A4
(B) -4
(C) -6
(D) 6

Correct Answer: (B) -4

Solution:
Step 1: Use the fact that one root is 2.

Let r; = 2 be one root of the equation 22> — 7z — p = 0. According to Vieta’s formulas, the

sum and product of the roots can be expressed as: - The sum of the roots: %b % - The
product of the roots: £ = =

Let the second root be 7. From Vieta’s formulas:

_7 _ P
7’1+7"2—§, 7“1X7“2—7

Step 2: Substitute the known root value.

Substituting r; = 2:

7 7 3
2+T2:§ = 7’225—225

Now substitute r; = 2 and ry = % into the product equation:

2x§:__p
2 2
—p
3=— = = —06
5 p

Final Answer:

Use Vieta’s formulas to find the sum and product of the roots, and solve for unknown

coefficients in the quadratic equation.
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Q79. If one root of the quadratic equation 222 — 2 — 6 = 0 is —%, then the another root is

(A)-2
(B) 2
© 3
(D)3

Correct Answer: (C) 3

Solution:

Step 1: Use Vieta’s formulas.

For a quadratic equation of the form ax? + bx + ¢ = 0, the sum and product of the roots can
be expressed using Vieta’s formulas: - The sum of the roots o + 5 = —3 - The product of the
roots aff = ¢

Here, for the equation 222 —2 —6=0: -a=2,b= —1,and c = —6

Step 2: Calculate the sum and product of the roots.

From Vieta’s formulas: - The sum of the roots o + 3 = —=' = 1 - The product of the roots
aff = _76 =-3
Step 3: Use the known root to find the other root.
We know one root o« = —%. Let the other root be 5. From the sum of the roots:
1 3 1
a+p= B = 3 + 0= B
Solving for 3:
1 3 4
= — - = - = 2
p 2 + 2 2

Final Answer:

To find the second root of a quadratic equation, use Vieta’s formulas: the sum and

product of the roots are related to the coefficients of the equation.
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Q80. What is the nature of the roots of the quadratic equation 2% — 6z 4 3 = 0?

(A) real and unequal
(B) real and equal
(C) not real

(D) none of these

Correct Answer: (B) real and equal

Solution:
Step 1: Use the discriminant to find the nature of the roots.

The discriminant A of a quadratic equation az? + bz + ¢ = 0 is given by:
A = b — dac
For the equation 222 — 6z + 3 = 0, we have: - a =2, b= —6, and ¢ = 3

Step 2: Calculate the discriminant.

A= (—6)> —4(2)(3) =36 — 24 = 12

Step 3: Analyze the discriminant.

Since A = 12 > 0, the roots are real and unequal.

Final Answer:

real and unequal

Quick Tip

The nature of the roots of a quadratic equation can be determined from the discriminant:
- If A > 0, the roots are real and unequal. - If A = 0, the roots are real and equal. - If

A < 0, the roots are imaginary.

Q81. The length of the class intervals of the classes, 2 — 5,5 —8,8 — 11, ..., is
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(A) 2
(B) 3
©) 4
(D) 3.5

Correct Answer: (B) 3

Solution:
The class intervals are: - 2 — 5 (difference = 3) - 5 — 8 (difference = 3) - 8 — 11 (difference = 3)

The length of the class intervals is consistently 3.

Final Answer:

The length of the class intervals is calculated by subtracting the lower bound of the

interval from the upper bound.

Q82. If the mean of four consecutive odd numbers is 6, then the largest number is

(A) 4-5
(B)9
(C) 21
(D) 15

Correct Answer: (D) 15

Solution:
Step 1: Define the four consecutive odd numbers.
Let the four consecutive odd numbers be z,z + 2, x + 4, x + 6.

Step 2: Use the formula for the mean.
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The mean of these numbers is given by:

z+(x+2)+(x+4)+ (x+6)

4

Simplifying the left side:
dr+12

Step 3: Find the largest number.
The largest numberis z +6 =3+ 6 = 9.

Final Answer:

=6

6 = x+3=6

To find the largest number in a sequence of consecutive odd numbers, solve for x and

substitute into the expression for the largest number.

Q83. The mean of the first 6 even natural numbers is

(A) 4
(B)6
(©)7

(D) none of these
Correct Answer: (A) 4

Solution:

Step 1: Identify the first 6 even natural numbers.
The first 6 even natural numbers are 2, 4, 6, 8, 10, 12.
Step 2: Calculate the mean.

The mean is given by:

Mean

C2+44+46+8+10+12

6
73

42
Z_7
6



Final Answer:

The mean of a set of numbers is the sum of the numbers divided by the total number of

elements.

Q84. 1 — cos? 6 =?

(A) sin’ 6
(B) cos? 0
(C) tan? 6
(D) sec? 0

Correct Answer: (A) sin® 6

Solution:
Step 1: Use the Pythagorean identity.
We know the Pythagorean identity:

sin?f + cos’0 = 1

Rearranging this identity:
sin?0 =1 — cos? 6
Step 2: Conclusion.

Therefore, 1 — cos? 6 = sin? 6.

Final Answer:

sin? 0

Use the Pythagorean identity sin? § + cos? # = 1 to simplify trigonometric expressions.
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Q85. The mode of 8,7,9,3,9,5,4,5,7,51s

(A)S
(B)7
()8
D)9

Correct Answer: (A) 5

Solution:

Step 1: Identify the mode.

The mode is the number that appears most frequently in a set of data.

Step 2: Analyze the given data.

The given data is: 8,7,9,3,9,5,4,5,7,5. - 5 appears 3 times, - 7 appears 2 times, - 9 appears 2
times, - 8, 3, and 4 each appear 1 time.

Step 3: Conclusion.

Since 5 appears the most frequently, the mode is 5.

Final Answer:

The mode is the value that appears most frequently in a dataset.

Q86. If P(E) = 0.02, then P(E’) is equal to

(A) 0.02
(B) 0.002
(C) 0.98
(D) 0.97

Correct Answer: (C) 0.98
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Solution:
Step 1: Understand the relationship between P(E) and P(FE’).
The probability of the complementary event E’, denoted P(E’), is related to the probability
of event E by the formula:
P(E"Yy=1- P(E)
Step 2: Calculate P(E’).
Given P(F) = 0.02, we calculate:

P(E')=1-0.02=0.98

Final Answer:

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

Q87. Two dice are thrown at the same time. What is the probability that the difference of the

numbers appearing on top is zero?

(A) 55
(B)

©) 15
(D) 55

Correct Answer: (B) 3

Solution:

Step 1: Understanding the problem.

When two dice are thrown, the numbers on each die can range from 1 to 6. To have the
difference of the numbers appearing on top as zero, the numbers on both dice must be the

same.
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Step 2: List the possible outcomes where the difference is zero.

The favorable outcomes are:
(1,1),(2,2),(3,3),(4,4),(5,5), (6,6)

There are 6 favorable outcomes.

Step 3: Total possible outcomes.

The total number of outcomes when two dice are thrown is 6 x 6 = 36.
Step 4: Calculate the probability.

The probability is the ratio of favorable outcomes to total outcomes:

P(difference = 0) = % — %

Final Answer:

[N

The probability of two events occurring is the ratio of favorable outcomes to total out-

comes. In this case, it’s the probability of rolling doubles on two dice.

Q88. The probability of getting heads on both the coins in throwing two coins is
(A) 3
(B) §
©) §
(D)1

Correct Answer: (C) 1

Solution:
Step 1: Understand the possible outcomes when tossing two coins.

When two coins are tossed, the possible outcomes are:
HH, HT, TH, TT
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So, there are 4 possible outcomes in total.

Step 2: Favorable outcomes.

The favorable outcome for getting heads on both coins is "HH”, which is 1 outcome.
Step 3: Calculate the probability.

The probability is the ratio of favorable outcomes to total outcomes:

P(both heads) = i

1
4

Final Answer:

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

possible outcomes.

Q89. A month is selected at random in a year. The probability of it being June or September

18

~~ ~ ~~ ~
o O % »
= ~ =
i Ll (SR

Correct Answer: (C) 3

Solution:

Step 1: Count the total number of months.

There are 12 months in a year.

Step 2: Count the favorable months.

June and September are the months we are interested in, so there are 2 favorable months.

Step 3: Calculate the probability.
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The probability is the ratio of favorable outcomes to total outcomes:

P(June or September) = 2_1

126
1
6

Final Answer:

The probability of an event is calculated as the number of favorable outcomes divided

by the total number of possible outcomes.

Q90. The probability of getting a number 4 or 5 in throwing a die is

(A) 3
(B) 3
©) 3
(D) 3

Correct Answer: (D) 2

Solution:

Step 1: Total number of outcomes when a die is thrown.

When a die is thrown, there are 6 possible outcomes: 1,2,3,4,5,6.

Step 2: Favorable outcomes.

The favorable outcomes are getting a 4 or a 5, so there are 2 favorable outcomes.
Step 3: Calculate the probability.

The probability is the ratio of favorable outcomes to total outcomes:

P(getting 4 or 5) = % = é

1
3
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The probability of an event is the ratio of favorable outcomes to the total number of

possible outcomes.

Q91. The distance between the points (8sin 60°,0) and (0, 8 cos 60°) is

(A)8
(B) 25
(C) 64
(D) §

Correct Answer: (B) 25

Solution:

Step 1: Understand the coordinates of the points.

The coordinates of the points are given as: - Point 1: (8sin 60°,0) - Point 2: (0, 8 cos 60°)
We know that sin 60° = \/Tg and cos 60° = 3.

Step 2: Find the coordinates.

Substitute these values into the coordinates: - Point 1: (8 x \/73, 0) = (4v/3,0) - Point 2:
(0,8 x 3) = (0,4)

Step 3: Use the distance formula.

The distance d between two points (x1,y;) and (z2,y2) is given by the formula:

d=/(zs —x1)% + (y2 — y1)?

Substitute the coordinates of the points:

d:\/(0—4\/§)2+(4—0)2: (4V3)2 4+ 42 = /48 + 16 = V64 = 8

Final Answer:
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To calculate the distance between two points, use the distance formula: d =

V(@2 —21)2+ (y2 — 1)

Q92. If O(0, 0) is the origin and coordinates of the point P are (x,y), then the distance OP is

(A) /a2 —y?
B) /a2 +y?
(©) 2 —y?

(D) none of these

Correct Answer: (B) \/z? + 32

Solution:
Step 1: Use the distance formula.
The distance O P between the origin O(0, 0) and the point P(z,y) is given by the distance

formula:

0P = /e= 0P+ (y— 0P = Va2 + 7
Step 2: Conclusion.
Therefore, the distance OP is /22 + y2.

Final Answer:

\/ 12 + 12

The distance from the origin to a point (z,y) is v/ 22 + y2, using the distance formula.

Q93. The distance of the point (12, 14) from the y-axis is

(A) 12
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(B) 14
(C) 13
(D) 15

Correct Answer: (A) 12

Solution:

Step 1: Understand the concept.

The distance of a point from the y-axis is the absolute value of the x-coordinate of the point.
Step 2: Apply to the given point.

For the point (12, 14), the x-coordinate is 12.

Thus, the distance of the point from the y-axis is [12| = 12.

Final Answer:

The distance of a point from the y-axis is given by the absolute value of its x-coordinate.

Q94. The ordinate of the point (—6, —8) is

(A) -6
(B) -8
(©) 6
(D) 8

Correct Answer: (B) -8

Solution:
Step 1: Understand the concept of ordinate.
The ordinate of a point is its y-coordinate.

Step 2: Apply to the given point.
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For the point (—6, —8), the y-coordinate (ordinate) is —8.

Final Answer:

The ordinate of a point is its y-coordinate.

Q95. In which quadrant does the point (3, —4) lie?

(A) First
(B) Second
(C) Third
(D) Fourth

Correct Answer: (D) Fourth

Solution:

The point (z,y) = (3, —4) lies in the fourth quadrant of the coordinate plane.

Step 1: Analyze the sign of the coordinates.

- The x-coordinate is 3, which is positive, meaning the point is to the right of the y-axis. -
The y-coordinate is —4, which is negative, meaning the point is below the x-axis.

Step 2: Determine the quadrant.

- The first quadrant has both positive x and y values. - The second quadrant has a negative x
and a positive y value. - The third quadrant has both negative x and y values. - The fourth
quadrant has a positive x and a negative y value.

Since the point (3, —4) has a positive x-coordinate and a negative y-coordinate, it lies in the

fourth quadrant.

Final Answer:

Fourth quadrant
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Remember the signs of the coordinates to determine the quadrant: - First quadrant:

(+,+) - Second quadrant: (—, +) - Third quadrant: (—, —) - Fourth quadrant: (4, —)

Q96. Which of the following points lies in the second quadrant?

(A) (3,2)

(B) (-3,2)
©) (3,-2)
(D) (=3,-2)

Correct Answer: (B) (—3,2)

Solution:

The point (z,y) = (z,y) lies in the second quadrant if: - The x-coordinate is negative. - The
y-coordinate is positive.

Step 1: Analyze the points.

- (3,2) is in the first quadrant (positive x and y). - (—3, 2) is in the second quadrant (negative
x and positive y). - (3, —2) is in the fourth quadrant (positive x and negative y). - (—3, —2) is
in the third quadrant (negative x and negative y).

Step 2: Conclusion.

The point (-3, 2) lies in the second quadrant.

Final Answer:

(_3’ 2)

To identify the quadrant, observe the signs of the coordinates: - First quadrant: (+, +) -

Second quadrant: (—, +) - Third quadrant: (—, —) - Fourth quadrant: (4, —)
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Q97. The co-ordinates of the mid-point of the line segment joining the points (4, —4) and
(—4,4) are

(A)
(B)
(®)
(D)

(4,4)
(0,0)

(0, —4)
(—4,0)

Correct Answer: (B) (0,0)

Solution:

The formula for the midpoint of a line segment joining two points (x1,y1) and (z2,y2) is

Midpoint = (xl tI nt y2>

2 72
Step 1: Apply the midpoint formula.
For the points (4, —4) and (—4,4), we apply the formula:

Midpoint = (4+(_4) _4+4> (0 0) (0,0)

2 2 272
Step 2: Conclusion.

The co-ordinates of the midpoint are (0, 0).

Final Answer:

The midpoint of two points is calculated by averaging the x-coordinates and y-

coordinates separately.

Q98. The midpoint of line segment AB is (2,4) and the co-ordinates of point A are (5,7),

then the co-ordinates of point B are
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(B) (1,-1)
© (-2,-2)
(D) (_17 1)

Correct Answer: (A) (2, —2)

Solution:
Step 1: Use the midpoint formula.
The midpoint of a line segment joining two points A(xy,y;) and B(z2,y2) is given by the

formula:

Midpoint = (xl tI ut y2>

2 72
Step 2: Set up the equation for the midpoint.
Given that the midpoint of AB is (2,4) and the co-ordinates of point A are (5,7), we can use

the midpoint formula:

<5+l‘2 T4y

2 2 >:(2’4>

Step 3: Solve for 25 and y5.

From the x-coordinates:

5+ T9 B

5 2 = S5+x9=4 = 1x9=-1

From the y-coordinates:

T4+ 1y
2

Step 4: Conclusion.

The co-ordinates of point B are (—1, 1).

Final Answer:

Use the midpoint formula and solve for the unknown coordinates of the other point.
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Q99. The co-ordinates of the ends of a diameter of a circle are (10, —6) and (—6, 10). Then

the co-ordinates of the centre of the circle are

(A) (=2,-2)
(B) (2,2)

(© (-2,2)
(D) (2,-2)

Correct Answer: (A) (—2,—2)

Solution:

The midpoint of the diameter of the circle gives the center of the circle.
Step 1: Use the midpoint formula.

The midpoint M of two points (z1,y;) and (x2,y2) is given by the formula:

M- (x1+x27y1+y2)
2 2

Step 2: Apply the midpoint formula.

Given the points (10, —6) and (—6, 10), we substitute into the formula:

10+ (—6) —6+ 10 4 4
M_( 2 T 2 >_(§’§)_(2’2)

Final Answer:

The center of the circle is the midpoint of the diameter. Use the midpoint formula:

M= (e, ),

Q100. The co-ordinates of the vertices of a triangle are (4, 6), (0,4), and (5, 5). Then the

co-ordinates of the centroid of the triangle are

(A) (5,3)
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Correct Answer: (B) (3,4)

Solution:

The formula for the centroid of a triangle with vertices (z1,y1), (2,42), and (z3,y3) is:

Centroid — (5‘71 + x4 23 Y1+ Y2 + y3)

3 ’ 3
Step 1: Apply the centroid formula.
Given the vertices of the triangle as (4,6), (0,4), and (5, 5), we substitute these into the

centroid formula:

) 44+0+5 6+44+5 9 15
Centr01d:< Ot et )2(573)2(3,5)

3 ’ 3

Final Answer:

The centroid of a triangle is the average of the coordinates of its vertices:

Centroid = (xl + x4 23 y1+y2 + y3>

3 ’ 3

SECTION -B

Q1. If the radius of the base of a cone is 7 cm and its height is 24 cm, find its curved surface

area.

Solution:

The formula for the curved surface area A of a cone is given by:
A=mrl
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where: - 7 is the radius of the base of the cone, - [ is the slant height of the cone.

Step 1: Identify the given values.

From the question, we are given: - Radius » = 7cm, - Height h = 24 cm.

Step 2: Find the slant height /.

The slant height [ can be found using the Pythagorean theorem since the radius, height, and

slant height form a right-angled triangle:

=12+ h?

Substitute the known values:

[ =/72+242 = /49 + 576 = V625 = 25cm

Step 3: Calculate the curved surface area.

Now, substitute the values of r and [ into the formula for the curved surface area:
A=7xT7x25=175mrcm?
Approximating 7 ~ 3.14:

A~ 175 x 3.14 = 549.5 cm?

Final Answer:

To find the slant height of a cone, use the Pythagorean theorem: [ = v/r2 + h2, where r

is the radius and 4 is the height.

Q2. The length of the minute hand for a clock is 7 cm. Find the area swept by it in 40

minutes.

Solution:
The minute hand of a clock moves in a circular path, and the area swept by it can be

calculated using the formula for the area of a sector of a circle.
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Step 1: Formula for the area of the sector.
The area A swept by the minute hand is given by:

0 2
X r
360°

where: - r is the length of the minute hand (7 cm), - 6 is the angle swept by the minute hand.
Step 2: Find the angle 6.

The minute hand completes one full revolution (360°) in 60 minutes. Therefore, in 40
minutes, the minute hand sweeps an angle 6 given by:

40
0= 2 % 360° = 240°
60

Step 3: Apply the formula.

Now, substitute the values of 8 = 240° and r = 7 cm into the formula:

:%xwx?z:g><7r><49:98—7r
Step 4: Approximate the area.
Using 7 ~ 3.14:
An B30 g8em?

Final Answer:

To calculate the area swept by the minute hand, use the formula for the area of a sector:

0 2
X Tr
360°

where 6 is the angle swept by the minute hand.

Q3. Prove that tan 7° x tan 60° x tan 83° = /3.

Solution:

We are given the equation tan 7° x tan 60° x tan 83°, and we need to prove that this equals v/3.
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Step 1: Recall the value of tan 60°.
We know that:
tan 60° = V3

Step 2: Use the identity for tan 83°.

We also know that tan 83° = cot 7° because:
tan(90° — 6) = cot 6

Thus, tan 83° = cot 7°.
Step 3: Simplify the expression.

Now we can rewrite the given expression as:
tan 7° x tan 60° X tan 83° = tan 7° x V/3 x cot 7°
Since tanf x cotd = 1, we have:
tan7° X cot 7° =1

Thus, the expression becomes:

1xvV3=1V3

Step 4: Conclusion.

Therefore, we have proven that:

tan 7° x tan 60° x tan 83° = V/3

Final Answer:

Use the identity tan(90° — #) = cot 6 to simplify expressions involving complementary

angles.

Q4. Find the co-ordinates of the point which divides the line segment joining the points

(—1,7) and (4, —3) in the ratio 2:3 internally.
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Solution:
The formula for the coordinates of a point dividing a line segment in the ratio m : n

internally is given by:

P<mx2+nx1 myg—i-nyl)
m+n = m+n

where: - (x1,y1) and (2, y2) are the coordinates of the two points, - m and n are the
respective ratios.

Step 1: Identify the given values.

We are given the points: - (z1,y1) = (—1,7), - (z2,y2) = (4, —3), and the ratio m : n = 2 : 3.
Step 2: Apply the formula.

Substitute the known values into the formula for the coordinates of the point P:

p 2x44+3x(—1) 2x(=3)+3x7
2+3 7 2+3

Simplify the x-coordinate:

Simplify the y-coordinate:

) ) )
Step 3: Conclusion.

The coordinates of the point are (1, 3).

Final Answer:

(1,3)

Quick Tip

To find the coordinates of the point dividing the line segment in a given ratio, use the

section formula;

P<mx2+nx1 myz-l—nyl)
m+n = m+n

where m and n are the parts in which the line segment is divided.
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QS. Find the area of the triangle whose vertices are (-5, —1), (3, —5), (5, 2).

Solution:

The formula to find the area of a triangle when the coordinates of the vertices are

(z1,91), (w2, y2), (x3,y3) is given by:
1
Area = 5 21 (y2 — y3) + 22(y3 — y1) + 3(y1 — y2)|

Step 1: Identify the coordinates.

The given vertices of the triangle are: - (z1,41) = (=5, —1), - (z2,42) = (3, =5), -
(23,93) = (5,2).

Step 2: Apply the formula.

Substitute the coordinates into the formula:
1
Area = 5 [(=5)[(=5) = 2] +3[(2) = (=1)] +5[(=1) = (=5)]]

Simplifying the terms:
1
Area = 3 |(=5)(=7) +3(3) + 5(4)]

1
Area:§]35+9+2012 X 64 = 32

1
2
Step 3: Conclusion.

Thus, the area of the triangle is 32 square units.

Final Answer:

To find the area of a triangle with given vertices, use the formula:

1
Area = 5 lz1(y2 — y3) + 22(y3 — y1) + 3(y1 — y2)|

Q6. The diagonal of a cube is \%) cm. Find the total surface area of the cube.

Solution:
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The diagonal d of a cube is related to the side length a by the formula:
d=aVv3

where « is the side length of the cube.
Step 1: Find the side length of the cube.

Given that the diagonal d = 9_ we can use the formula d = a+/3 to find a:

7§a
9
— —aV3
V3
Multiplying both sides by v/3:
9=ax3
9
— 23
a=z=3cm

Step 2: Find the total surface area.

The total surface area A of a cube is given by the formula:
A = 6a®
Substitute ¢ = 3 cm into the formula:
A=6(3)?=6x9=>54cm?

Step 3: Conclusion.

Thus, the total surface area of the cube is 54 cm?.

Final Answer:

To find the total surface area of a cube, first find the side length using the diagonal

formula d = a+/3, then use the formula for surface area A = 6a2.

Q7. Using the quadratic formula, find the roots of the equation 2x% — 2v/2z + 1 = 0.

Solution:
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The quadratic formula for solving the equation az? + bz + ¢ = 0 is:

—b+ Vb? — dac
x =
2a

Step 1: Identify the coefficients.
For the equation 222 — 2v/2z + 1 = 0, the coefficients are: - a = 2,-b= —2v/2, - ¢ = 1.
Step 2: Apply the quadratic formula.

Substitute the values of «a, b, and ¢ into the quadratic formula:

L 2V £ V(-2v2)2 —42)(1)

2(2)
Simplify the terms:
. 2v2+8-38
4
221410
T
2v2+0
T
20
T
V2
Ty
Step 3: Conclusion.
Thus, the root of the equation is:
V2
Ty
Final Answer:
V2
2

The quadratic formula is a powerful tool for solving any quadratic equation. Always

check the discriminant A = b2 — 4ac to determine the nature of the roots.

Q8. Find the sum of 3+ 11+ 19+ --- 4 67.
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Solution:
The given sequence is an arithmetic progression (AP), where: - The first term a = 3, - The
common difference d = 11 — 3 = &, - The last term [ = 67.

The formula for the sum of the first n terms of an AP is:

&:gx@+w

where: - n 1s the number of terms, - « is the first term, - [ is the last term.
Step 1: Find the number of terms 7.

The n-th term of an AP is given by:
l=a+(n—-1)xd

Substitute the known values:

67=3+(n—1)x8

Simplify:
67—3=(n—1)x8
64=(n—1)x8

64

8
8

n—1=
n=9
Step 2: Calculate the sum S,,.

Now, substitute the values of n =9, a = 3, and [ = 67 into the sum formula:

9
Sy =75 x (3+67) =3 xT0=9x35=315

N ©

Step 3: Conclusion.
Thus, the sum of the sequence is:

Sg = 315

Final Answer:

315

96



To find the sum of an arithmetic sequence, first determine the number of terms using

the formula for the n-th term, then apply the sum formula.

Q9. If the 5th and 9th terms of an A.P. are 43 and 79 respectively, find the A.P.

Solution:

The general formula for the n-th term of an arithmetic progression (A.P.) is:
Th,=a+(n—1)d

where: - a 18 the first term, - d 1s the common difference, - n is the term number.
Step 1: Use the given values.
For the 5th term:

Ts=a+ (5—1)d=a+4d =43 (equation 1)

For the 9th term:
To=a+(9—1)d=a+8d=1T9 (equation 2)

Step 2: Solve the system of equations.
From equation 1:

a+4d =43

From equation 2:

a+8d =179

Subtract equation 1 from equation 2:

(a+8d) — (a+4d) =79 — 43

4d = 36
d=9
Step 3: Find the value of a.
Substitute d = 9 into equation 1:
a+4(9) =43
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Step 4: Write the general form of the A.P.

The first term a = 7 and the common difference d = 9, so the general form of the A.P. is:

7,16,25,34,43,52, 61,70, 79, . ..

Final Answer:

7,16,25,34,43,52,61,70,79, ...

In an A.P, the difference between any two consecutive terms is constant and is called

the common difference d. Use the formula for the n-th term to solve for missing values.

Q10. Find two consecutive positive integers, the sum of whose squares is 365.

Solution:

Let the two consecutive integers be = and x + 1.

Step 1: Set up the equation for the sum of squares.
The sum of their squares is:

2? + (z +1)? = 365

Expanding the terms:

2% + (2% + 22+ 1) = 365
2¢% + 22 + 1 = 365

Subtract 365 from both sides:
222 + 2x — 364 = 0

Divide the entire equation by 2:

2+ —182=0
Step 2: Solve the quadratic equation.
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The equation is a quadratic equation of the form az? 4 bz + ¢ = 0, where a = 1, b = 1, and

¢ = —182. We will solve it using the quadratic formula:
—b+ Vb?% — dac
xr =
2a

Substitute the values:

C —1E4/(1)% = 4(1)(—182)
B 2(1)
_ —1+V1+728
N 2
—1£V729
=

_ —1£27
T

T

T

X

Step 3: Find the values of .

14927 26
v 2 2

or
-1-27 —28
2 )

— 14

xr =

Since we are looking for positive integers, we take = = 13.
Step 4: Find the two integers.

The two consecutive integers are 13 and 14.

Final Answer:

When given a problem about consecutive integers, let the first integer be x and the
second x + 1. Set up an equation based on the given conditions and solve it using the

quadratic formula or factoring.

Q11. The difference of squares of two numbers is 180. The square of the smaller number is

8 times the larger number. Write the equation for this statement.
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Solution:
Let the two numbers be x and y, where z is the smaller number and y is the larger number.
Step 1: Write the equation for the difference of squares.

The difference of squares is given by:
2? —y? =180

This can be factored as:

(z —y)(z +y) =180 (equation 1)

Step 2: Write the equation for the square of the smaller number.

The square of the smaller number is 8 times the larger number:
22 =8y (equation 2)

Step 3: Solve the system of equations.

From equation 2:

Substitute this into equation 1:

(8y — )8y +y) = 180

Simplify:
Ty % 9y = 180
63y% = 180
» 180 _60_ 20
Y763 T 7
20
Y= a

Step 4: Conclusion.
The system of equations is solved as shown above. The value of y can be simplified further

as needed.

Final Answer:
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Quick Tip
In problems involving the difference of squares, factor the equation to make the solution

easier. When given conditions about squares, set up the appropriate equations and solve

them step by step.

Q12. In triangle POR, two points S and T are on the sides P(Q) and PR respectively, such that

PS PT

prove that APOR is an isosceles triangle.

Solution:

Given that in APOR: - £3 = 5, - ZPST = ZPRT.

Step 1: Apply the properties of similar triangles.

From the given ratio ﬁ—g = %, we can conclude that APST ~ APRT by the basic
proportionality theorem (Thales’ theorem).

Step 2: Use the condition /PST = ZPRT.

Since APST ~ APRT, and the angles ZPST and ZPRT are equal, it implies that the
corresponding angles of the two triangles are equal.

Step 3: Prove A POR is isosceles.

Since APST ~ APRT, we can deduce that the two triangles are proportional and the

corresponding sides are equal. This implies that:
PQ = PR.
Therefore, APOR is an isosceles triangle with PQ) = PR.

Final Answer:

APOR is an isosceles triangle.
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Quick Tip

In geometry, when two triangles are similar and their corresponding angles are equal, the

sides opposite those angles are also proportional. This helps in proving the properties

of isosceles triangles.

Q13. AB = AC in triangle AABC. E is a point on side C'B produced of an isosceles triangle
AABC with AB = AC. If AD 1 BC and EF 1 AC, prove that AABD = AECF.

Solution:
Given: - AB = AC in ANABC,-AD | BC and EF 1 AC.
Step 1: Prove that AABD and AFECF are right triangles.
Since AD | BC, AABD is aright triangle at D. Similarly, since FF L AC, AECF is a
right triangle at F'.
Step 2: Apply the Hypotenuse-Leg (HL) Theorem.
Since AB = AC (given), AD = EF (both are perpendiculars from the same type of isosceles
triangle), and ZABD = ZECF = 90°, we can apply the Hypotenuse-Leg theorem (HL
theorem), which states that two right triangles are congruent if their hypotenuses and one
pair of corresponding legs are equal.
Step 3: Conclude congruency.
Thus, by the HL. theorem:

ANABD = AECF.

Final Answer:

AABD = ANECF.

The Hypotenuse-Leg (HL) theorem can be used to prove the congruency of right trian-

gles when the hypotenuse and one leg are equal.
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Q14. In triangle AABC, sides AB and BC' and median AD of AABC are respectively
proportional to sides PQ and PR and median PM of another triangle A PQR. Prove that
ANABC ~ APQR.

Solution:

Given: - é—g = g—g, - ﬁ—]Dw (the median ratio).

Step 1: Apply the criteria for similarity of triangles.

To prove that two triangles are similar, we need to show that: - The corresponding sides are
proportional, and - The corresponding angles are equal.

We are already given that the sides of AABC' are proportional to the sides of APQR.

Step 2: Prove the corresponding angles are equal.

Since the medians AD and PM of AABC and APQR are also proportional, we can
conclude that the corresponding angles /A = /P, /B = ZQ, and ZC = /R are also equal.
Step 3: Conclude similarity.

Since both the corresponding sides are proportional and the corresponding angles are equal,

by the criteria for similarity of triangles, we can conclude:

AABC ~ APQR.

Final Answer:

AABC ~ APQR. |

When two triangles have proportional sides and equal corresponding angles, they are

similar by the AA (Angle-Angle) similarity criterion.

Q15. In triangle AABC and ADEF, their areas are 9 cm? and 64 cm? respectively. If
DFE =5.1cm, find AB.

Solution:

Given: - Area of AABC = 9cm?, - Area of ADEF = 64cm?, - DE = 5.1 cm.
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Step 1: Use the area formula for similar triangles.
Since AABC ~ ADEF, the ratio of their areas is the square of the ratio of their

corresponding sides. That is:

Area of AABC B AB 2
Areaof ADEF \DE /)

9 [(AB\?
64 \51) °

Substitute the given areas:

Step 2: Solve for AB.

Taking the square root of both sides:

0w
ol
A=

Now, solving for AB:

AB = g x 5.1 =1.9125cm.

Final Answer:

|AB =1.9125cm|.

The ratio of areas of two similar triangles is equal to the square of the ratio of their

corresponding sides.

Q16. Prove that:
/14 cosf 1 + cos
v/1—cosf sin 8

Solution:
Step 1: Start with the left-hand side (LHS).

We are given:

V14 cosf
V1 —cosf
Step 2: Multiply numerator and denominator by /1 + cos 6.

LHS =
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To simplify the expression, multiply both the numerator and denominator by /1 + cos 6:

\/1—|—COS@X\/1+C089_ 1+ cosf
V1—rcos /14 cosf \/(1—COSQ)(1+COSQ).

Step 3: Use the identity for (a — b)(a + b) = a® — b°.

LHS =

Simplifying the denominator:
(1 —cos0)(1 + cosf) =12 — (cosf)? = 1 — cos? 6.

Now the expression becomes:
1+ cosf

V1=cos?f
Step 4: Use the Pythagorean identity 1 — cos? § = sin? 4.

LHS =

We know from the Pythagorean identity that:
1 — cos® = sin? 6.

Thus, the expression becomes:

14 cost B 1+ cos6

LHS =
> sin? 0 sin §

Step 5: Conclusion.

‘We have shown that:
1+ cos6
sinf

LHS =

This is the same as the right-hand side (RHS).

Final Answer:

vV 1+ cos6 B 1+ cos@
V1 —=cos# sind |

When dealing with square roots in trigonometric identities, it can be helpful to multiply

both the numerator and denominator by a conjugate expression to simplify the terms.

Q17. Prove that:

tan 9° - tan 27° = cot 63° - cot 81°
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Solution:
Step 1: Express the cotangent terms in terms of tangent.

We know the identity:

1
t6 =
«© tan
So, we can write:
t63° = ——— t81° = .
cot 63 tan63°” 8 tan 81°
Thus, the right-hand side becomes:
1

t63° - cot 81° = . .
cot63” - cot 8 tan 63° tan81°

Step 2: Use the identity tan(90° — z) = cot z.

From the identity tan(90° — x) = cot z, we have:
tan63° = cot27° and tan81° = cot 9°.

Now substitute these values in the equation:

1 1 1 1
t63° - cot 81° = . = . = tan27° - tan 9°.
cot63 - cot 8 tan 63° tan&1° cot 27° cot9° an an

Step 3: Conclusion.
We have shown that:

tan 9° - tan 27° = cot 63° - cot 81°.

Final Answer:

tan 9° - tan 27° = cot 63° - cot 81° |.

Using the identity tan(90° — x) = cotx can simplify expressions involving cotangent

and tangent.

Q18. If cos A = 2, then find the values of cot A and csc A.

Solution:
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Step 1: Use the identity sin? A + cos? A = 1.

We are given:

cos A = %
We can use the identity sin? A 4 cos> A = 1 to find sin A:
sinA=1—cos?A=1— (4—1)2:1—E:3.
5 25 25
Thus:
sin A = §
5
Step 2: Find cot A.
We know that:
cos A
cot A = A

Step 3: Find csc A.

We know that:
1
A= .
os¢ sin A
Substitute the value of sin A:
1 5
cscA=—+=—
3
2 3
Final Answer:
cotA=-, cscA= g )

To find cot A and csc A when given cos A, use the Pythagorean identity sin? A4-cos? A = 1

to find sin A, and then use the definitions of cot A and csc A.

Q19. A ladder 7 m long makes an angle of 30° with the wall. Find the height of the point on

the wall where the ladder touches the wall.
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Solution:

Step 1: Analyze the problem geometry.

Let the length of the ladder be L = 7m. The angle made with the wall is § = 30°. The height
where the ladder touches the wall is the opposite side in the right triangle formed by the
ladder, the wall, and the ground.

Step 2: Use trigonometry.

We can use the sine function, which relates the opposite side (height) to the hypotenuse

(ladder length):
, ~ Opposite
sin(9) = Hypotenuse

Substitute the known values:

h
sin(30°) = =.

Since sin(30°) = 1, the equation becomes:

N | —
~| =

Step 3: Solve for 5.
Multiply both sides of the equation by 7:

7
h=-=35m.
5 m

Final Answer:

[h=35m]

To find the height, use the sine function in right-angled triangles. The height corre-

sponds to the opposite side.

Q20. In a parallelogram ABCD, if AD is extended to a point £ and BE intersects C'D at F,
then prove that AABE = ACFB.

Solution:
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Step 1: Understand the properties of a parallelogram.

In a parallelogram, opposite sides are equal and parallel. Thus, AB || CD and AD = BC.
Also, angles formed by parallel lines are equal.

Step 2: Identify congruent triangles.

From the given information, we know: - AB = C'B (since they are opposite sides of a
parallelogram), - ZABE = ZCF B (alternate interior angles because AB || CD), -
ZAEB = ZCF B (vertically opposite angles).

Step 3: Apply criteria for triangle congruence.

We have two triangles AABE and ACF B with: - AB = CB (by property of the
parallelogram), - ZABE = ZCF B (alternate interior angles), - ZAEB = ZCF B (vertically
opposite angles).

By the Side-Angle-Side (SAS) criterion for congruence, we can conclude that:

ANAABE = ACFB.

Final Answer:

ANABE =2 ANCFB)|

In parallelograms, opposite sides are equal, and angles formed by parallel lines are

equal. These properties help in proving triangle congruence.

Q21. ABC is an isosceles right triangle with ZC' as a right angle. Prove that AB? = 2AC?.

Solution:

Step 1: Understanding the given conditions.

We are given an isosceles right triangle, so AB = AC'. Also, ZC' = 90°, which makes triangle
ABC a right-angled triangle.

Step 2: Apply the Pythagorean theorem.

In any right-angled triangle, the Pythagorean theorem states that:

AB? = AC? + BC?.
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Step 3: Use the property of an isosceles triangle.
Since triangle ABC is isosceles, we have AB = AC. Therefore, BC' = AC' as well. Now,

substitute BC' = AC into the Pythagorean theorem:

AB? = AC? + AC? = 2AC>.

Final Answer:

AB? = 2AC?|

In an isosceles right triangle, the legs are equal, and the hypotenuse is related to the legs

by the Pythagorean theorem.

Q22. If tan § = -3, then find the value of sin 6 + cos 6.

Solution:
Step 1: Use the identity for tan 6.
We are given that tan # = . This implies that the opposite side is 5 and the adjacent side is

12. Using the Pythagorean theorem, we can find the hypotenuse.

Hypotenuse = /52 + 122 = /25 + 144 = V169 = 13.
Step 2: Find sin 6 and cos 6.

Now, we can find sin 6 and cos 6 using the definitions of sine and cosine:

opposite 5 adjacent 12

sinf = cosltl = —— = —.
hypotenuse 13

~ hypotenuse ~ 13’
Step 3: Calculate sin 6 + cos 6.

Now add the values of sin @ and cos 6:

0+ 9 5 12 17
1n = — _— = —,
> VT3 T3 T 13
Final Answer:
ind -+ cos@ 17
1n = — |
S COS 13
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Use the Pythagorean theorem to find the hypotenuse when given the values of the op-

posite and adjacent sides in a right-angled triangle.

Q23. If sin 3A = cos(A — 26°), then find the value of A, where 3A is an acute angle.

Solution:
Step 1: Use the complementary angle identity.
We are given that:

sin 3A = cos(A4 — 26°).
Using the identity sin = cos(90° — ), we can rewrite sin 3A as:
cos(90° — 3A) = cos(A — 26°).

Step 2: Set the angles equal.

Since the cosines are equal, we can set the arguments equal to each other:
90° —3A = A — 26°.

Step 3: Solve for A.

Now, solve for A:

90° 4 26° = 44,
116° = 4A,
116°
A= = 29°.
4

Final Answer:

[A=20°]

Use trigonometric identities to simplify and solve for angles in equations involving sine

and cosine.
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Q24. The sum of two numbers is 50, and one number is % times the other. Find the numbers.

Solution:
Step 1: Let the two numbers be = and y.
Let the two numbers be x and y, where x is % times y. So, we can write:

7
T = -y.
3y

Step 2: Use the sum of the numbers.

We are also given that the sum of the two numbers is 50, so:

x + 1y =930.
Substitute = Zy into the equation:
7
= = 50.
3?J +ty
Step 3: Solve for y.
Simplify the equation:
7 3
—y+ =y =50
3y + 3y )
10
—1y = 50.
3 )
Multiply both sides by 3:
10y = 150,
y = 15.

Step 4: Find z.

Wi~
<

Now substitute y = 15 into x =

7
= - X 15 =35.
X 3><

Final Answer: The two numbers are x = 35 and y = 15.

Let one number be a variable and express the second number in terms of the first using

the given ratio. Then, solve the system of equations.
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Q25. Prove that 5 — /3 is an irrational number.

Solution:
Step 1: Assume the opposite.

Assume that 5 — /3 is a rational number. Then it can be written as:
5-v3=2
q

where % is a rational number, and p and ¢ are integers with no common factors (i.e., the
fraction is in its simplest form).
Step 2: Solve for /3.

Rearrange the equation to isolate v/3:

Step 3: Contradiction.

Since ? is a rational number (the numerator and denominator are both integers), this
implies that V/3 is rational, which contradicts the fact that /3 is irrational.

Step 4: Conclusion.

Therefore, our assumption is false. Thus, 5 — /3 is irrational.

Final Answer: 5 — /3 is irrational.

The difference between a rational number and an irrational number is always irrational.

If the assumption leads to a contradiction, the original statement is true.

Q26. For what value of % are the points (1, 1), (1, 3), (k, 3), and (—1,4) collinear?

Solution:

Step 1: Check the condition for collinearity.

113



Four points are collinear if the area of the quadrilateral formed by them is zero. We can use

the area formula for a quadrilateral with vertices (21, y1), (x2,v2), (z3,y3), (24, y4):
Area = % |Z1y2 + T2ys + x3ys + Tay1 — (Y122 + Y23 + y3za + yaz1)|.
For the points (1, 1), (1, 3), (k, 3), (—1,4), we substitute the coordinates into the formula:
Area:%|1'3+1~3+k-4+(—1)~1—(1-1+3-k+3~(—1)+4-1)|.

Step 2: Simplify the expression.

Simplify both terms inside the absolute value:
1
Area = 5|3+3+4k;—1—(1+3k:—3+4)y

1
= 515+ 4k — (3+3K)
1
= —|5+4k -3 -3k
2
1
— 24k
512+ k]

Step 3: Solve for k.

For the points to be collinear, the area must be zero:

1
— 124+ k| =0.
124k =0
Thus, 2 + k£ = 0, which gives:
k= —-2.
Final Answer: The value of k for which the points are collinear is k£ = —2.

To check collinearity, use the area formula for a quadrilateral formed by the given

points. If the area is zero, the points are collinear.

Q27. Find such a point on the y-axis which is equidistant from the points (6,5) and (—4, 3).

Solution:
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Step 1: Let the point on the y-axis be (0, y).

The point lies on the y-axis, so its X-coordinate is 0. Let the point be (0, y), where y is the
unknown.

Step 2: Set up the distance formula.

The distance between two points (x1,y1) and (z2,y2) is given by:

d= /(22— 21)? + (32 — y1)*.

We are given that the distances from the point (0,y) to (6,5) and (—4, 3) are equal. So, we use

the distance formula to write the following equation:
Distance from (0, y) to (6,5) = Distance from (0, y) to (—4, 3).

Step 3: Apply the distance formula.
For the distance from (0, y) to (6,5):

V(6 =024 (5—y)2 =62+ (5—y)%

For the distance from (0, y) to (—4, 3):

V(=4 =02+ (39?2 = /(=42 + (3 -y)

Equating both distances, we get:

36+ (5— )2 = /16 + (3 — y)2.

Step 4: Simplify the equation.
Square both sides:
364+ (B—y)? =16+ (3—y)*
Expand both sides:
364 (25 — 10y + y%) = 16 + (9 — 6y + 4°).
Simplify:
36 4 25 — 10y + y° = 16 + 9 — 6y + y°.
Cancel out the 32 terms:

61 — 10y = 25 — 6y.
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Solve for y:
61 — 25 = 10y — 6y,

36 = 4y,

y=9.

Final Answer: The point on the y-axis that is equidistant from (6, 5) and (—4, 3) is (0, 9).

When dealing with equidistant points, set up an equation using the distance formula and

solve for the unknown coordinate.

Q28. Divide 2® + 1 by = + 1.

Solution:
Step 1: Recognize that 23 + 1 is a sum of cubes.

We can factor 23 + 1 as a sum of cubes:
3 _ 2
2?4+ 1=(@+1)(z"—x+1).

Now, we divide (23 + 1) by (z + 1):

P41 (z+1)(2? —z+1)
r+1 r+1 ‘

Step 2: Simplify the expression.
Since x + 1 is a common factor in both the numerator and denominator, they cancel out:

(z+1D)(2?—z+1)

:xZ—x—i—l.
z+1

Final Answer: The result of dividing 23 + 1 by # + 1 is 22 — 2 + 1.

For division of polynomials, if the numerator is a sum of cubes, use the formula a®+b =

(a+ b)(a® — ab + b?).
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Q29. Using Euclid’s division algorithm, find the H.C.F. of 504 and 1188.

Solution:
Step 1: Apply Euclid’s Division Algorithm.

Euclid’s division algorithm states that:
H.C.E.(a,b) = H.C.E.(b,a mod b).
We start with the numbers 504 and 1188. Perform the division:
1188 +- 504 =2 (quotient) remainder = 1188 — 2 x 504 = 1188 — 1008 = 180.

So, we get the remainder 180.
Step 2: Apply the division algorithm again.
Now, use 504 and 180:

504 - 180 = 2 (quotient) remainder = 504 — 2 x 180 = 504 — 360 = 144.

Now, we have the remainder 144.
Step 3: Apply the division algorithm again.
Now, use 180 and 144:

180 =144 =1 (quotient) remainder = 180 — 1 x 144 = 180 — 144 = 36.

Now, we have the remainder 36.
Step 4: Apply the division algorithm again.
Now, use 144 and 36:

144 +36 =4 (quotient) remainder = 144 — 4 x 36 = 144 — 144 = 0.
When the remainder is 0, the divisor 36 is the H.C.F.
Final Answer: The H.C.F. of 504 and 1188 is 36.

Quick Tip

To find the H.C.F. using Euclid’s algorithm, repeatedly divide the larger number by the

smaller number and replace the larger number with the remainder until the remainder is

0. The divisor at that stage is the H.C.F.
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Q30. Find the discriminant of the quadratic equation 222 4 5z — 3 = 0 and find the nature of

the roots.

Solution:
Step 1: Identify the coefficients of the quadratic equation.

The quadratic equation is given by:
2% + 5r — 3 = 0.

The standard form of a quadratic equation is ax? + bz + ¢ = 0. Here,

Step 2: Use the discriminant formula.

The discriminant A of a quadratic equation az? + bz + ¢ = 0 is given by:
A = b? — 4ac.
Substitute the values of a, b, and c:
A=(5)2—4x2x(=3)=25+24=49.

Step 3: Find the nature of the roots.
The nature of the roots depends on the value of the discriminant: - If A > 0, the roots are real
and distinct. - If A = 0, the roots are real and equal. - If A < 0, the roots are complex.

Since A = 49 > 0, the roots are real and distinct.

Final Answer: The discriminant of the quadratic equation 222 + 5z — 3 = 0 is 49, and the

roots are real and distinct.

The discriminant helps determine the nature of the roots. For real and distinct roots,

A > 0; for real and equal roots, A = 0; and for complex roots, A < 0.
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Q31. Draw the graphs of the pair of linear equations = + 3y — 6 = 0 and 2z — 3y — 12 = 0 and

solve them.

Solution:

We are given the system of linear equations:

r+3y—6=0 (1)
20 —3y—12=0 (2)
Step 1: Solve the system of equations.
We can solve these equations using the substitution or elimination method. Let’s use the
substitution method.
From equation (1):

r+3y=6 = x=06-3y.

Now, substitute this expression for = into equation (2):
2(6 — 3y) — 3y — 12 = 0.
Simplify the equation:
12—-6y—-3y—12=0 = -9y=0 = y=0.

Step 2: Substitute y = 0 back into equation (1) to find .
Substitute y = 0 into x = 6 — 3y:
z=6—3(0) =6.

Step 3: Conclusion of the solution.
The solution of the system of equations is z = 6 and y = 0, i.e., the point of intersection of

the two lines is (6,0).

Graphical Solution:
We can graph the lines x + 3y — 6 = 0 and 2x — 3y — 12 = 0 to visualize the solution.

The equation = + 3y — 6 = 0 can be written as:




For plotting the graph, choose some values of x, calculate the corresponding values of y, and
plot the points.
Similarly, for the equation 2z — 3y — 12 = 0, write it as:

20 — 12
.

Again, choose values of z, calculate the corresponding y-coordinates, and plot the points.

The two lines will intersect at the point (6, 0).

Final Answer: The solution to the system of equations is 2 = 6 and y = 0, and the point of

intersection is (6, 0).

To solve a system of linear equations, you can use substitution or elimination methods.

In this case, we used substitution and found that the solution is the point of intersection

of the two lines.

Q32. If one angle of a triangle is equal to one angle of the other triangle and the sides

included between these angles are proportional, then prove that the triangles are similar.

Solution:

We are given two triangles AABC and ADEF where: - ZA = ZD (the angles are equal), -
é—g = g—g (the sides are proportional).

We need to prove that AABC ~ ADEF, i.e., the triangles are similar.

Step 1: Use the AA criterion for similarity.

The Angle-Angle (AA) criterion states that if two angles of one triangle are equal to two
angles of another triangle, then the triangles are similar. In our case, we are given that
LA=/ZD.

Step 2: Apply the proportionality condition.

We are also given that the sides included between the equal angles are proportional, i.e.,

AB  BC
DE EF
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Step 3: Conclude similarity.
Since LA = ZD and the sides AB and DE, BC and EF are proportional, by the AA

criterion for similarity, we can conclude that:

ANABC ~ ADEF

Final Answer: Thus, AABC is similar to ADEF.

Final Answer:

ANABC ~ ADEF

When two triangles have two equal angles and the sides between those angles are pro-

portional, the triangles are similar by the AA criterion.

Q33. A two-digit number is four times the sum of its digits and twice the product of its

digits. Find the number.

Solution:
Let the two-digit number be 10a + b, where: - a is the tens digit, - b is the ones digit.
Step 1: Translate the conditions into equations.

We are given that: 1. The number is four times the sum of its digits:
10a +b=4(a+0b) (Equation 1)
2. The number is twice the product of its digits:
10a + b =2ab (Equation 2)

Step 2: Solve the first equation for 0.
From Equation 1:

10a + b = 4a + 40
Simplify:

10a —4a=4b—-0
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6a = 3b
2a = b (Equation 3)

Step 3: Substitute Equation 3 into Equation 2.
Substitute b = 2a into Equation 2:

10a + 2a = 2a X 2a

Simplify:
12a = 4a?
402 —12a =0
Factor:
da(a —3) =0

Thus, a = 0 or a = 3.
Since a = 0 1s not valid for a two-digit number, we have a = 3.
Step 4: Find b.

Substitute a = 3 into Equation 3:
b=2a=2x3=6

Step 5: Find the number.
The number is 10a + b = 10 x 3 + 6 = 36.

Final Answer: Thus, the number is 36.

Final Answer:

To solve for a two-digit number with conditions on its digits, translate the conditions

into algebraic equations and solve the system.

Q34. Draw a line segment of length 7.6 cm and divide it in the ratio 5:8. Measure both parts.
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Solution:
We are given that the total length of the line segment is 7.6 cm, and we are asked to divide it
in the ratio 5:8.
Step 1: Find the total number of parts.
The total number of parts is 5 + 8 = 13 parts.
Step 2: Find the length of each part.
The length of each part is:
7.6

= 0.5846 cm

Step 3: Find the lengths of the two parts.
The first part is 5 x 0.5846 = 2.923 cm, and the second part is 8 x 0.5846 = 4.6768 cm.
Final Answer: The lengths of the two parts are 2.923 cm and 4.677 cm.

Final Answer:

12.923cm and 4.677 cm |

To divide a line segment in a given ratio, find the total number of parts, calculate the

length of each part, and multiply by the number of parts for each segment.

Q35. Prove that

sec — tan 6

T — 1+ 2tan’f — 2sech - tan b
sec + tan 6

Solution:

We are asked to prove the following trigonometric identity:

secl — tand

e 2, .
soc0 1 tand 1+ 2tan®0 — 2secf - tan @
Step 1: Express the left-hand side.

We start with the left-hand side:
sec — tan 0

secl + tand
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Multiply both the numerator and denominator by sec § — tan 6:

B (sec ) — tan 0)?
~ (sec + tan #)(secd — tan )

Simplify the denominator using the identity (a + b)(a — b) = a® — b:

(sec — tan 0)?
sec2 ) — tan? 6

Since sec? 6 — tan?§ = 1, the denominator becomes 1:
= (sec§ — tan 6)?

Step 2: Expand the numerator.

Now, expand the numerator:
(sec® — tan #)? = sec? § — 2secf - tan  + tan’ 0

Thus, we have:

—1+2tan%0 — 2sech - tan 6

Step 3: Conclusion.

We have shown that the left-hand side simplifies to the right-hand side:

secl — tand

e 14+ 2tan?6 -2 0 -tan b
sec0 1 tand + 2tan sec an

Final Answer: Thus, the identity is proved.

Final Answer:

sec — tan 6

T — 1+ 2tan’6 — 2sech - tanh
sec + tan 6

To prove trigonometric identities, use known identities and simplify step-by-step.

Q36. The radii of two circles are 19 cm and 9 cm respectively. Find the radius of the circle

which has circumference equal to the sum of the circumferences of the two circles.

Solution:
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We are given: - The radius of the first circle is 19 cm, - The radius of the second circle is 9
cm.

We need to find the radius of a new circle whose circumference is equal to the sum of the
circumferences of the two circles.

Step 1: Formula for circumference.

The circumference C' of a circle is given by:

C =27r

where r is the radius of the circle.
Step 2: Calculate the circumferences of the two circles.

For the first circle, the circumference is:

Ch1 =27 x 19 = 38rcm

For the second circle, the circumference is:

Cy =27 x9=187rcm

Step 3: Find the sum of the circumferences.

The sum of the circumferences is:

C1+ Cy = 387 + 187 = 56w cm

Step 4: Find the radius of the new circle.

Let the radius of the new circle be r. The circumference of this new circle is:

2mr = 561
Solve for r:
56
r= DT _ 28 cm
2w

Final Answer: The radius of the new circle is 28 cm.
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Final Answer:

To find the radius of a circle with a given circumference, use the formula r = 2g

™

Q37. Find the mean of the following distribution:

Class-interval | Frequency
11 —-13 7
13 —-15 6
15— 17 9
17—-19 13
19 — 21 20
21 —23 )
23 —25 4

Solution:

We are given the following frequency distribution:

Class-interval | Frequency
11 -13 7
13-15 6
15 —-17 9
17-19 13
19 - 21 20
21 - 23 )

23 —25 4

Step 1: Find the midpoints of the class intervals.

The midpoint of each interval is calculated as:
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Lower limit 4+ Upper limit

Midpoint = 5
Thus, the midpoints are:
Midpoint of 11 — 13 = 1 —g 13 _ 12
Midpoint of 13 — 15 = 13 —g D 14
Midpoint of 15 — 17 = 15 —; 17 _ 16
Midpoint of 17 — 19 = 17—; 19 _ 18
Midpoint of 19 — 21 = 19 —; 21 20
Midpoint of 21 — 23 = 21 —g 2 _ 22
Midpoint of 23 — 25 = 23 —g 2 _ 24

Step 2: Multiply the midpoints by their respective frequencies.

Now, multiply each midpoint by its corresponding frequency:

12x7=84
14 x6 =284
16 x 9 =144
18 x 13 =234
20 x 20 = 400
22 x5 =110
24 x 4 =96

Step 3: Find the sum of the frequencies and the sum of the products.

Now, sum the frequencies and the products of the midpoints and frequencies:

Sum of frequencies =7+6 +9+ 13 +20+5+4 =64
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Sum of the products = 84 + 84 + 144 + 234 + 400 + 110 4+ 96 = 1052

Step 4: Calculate the mean.

The formula for the mean is:

ofxzx
> f

Mean =

Substitute the values:

1052
Mean = —— =~ 16.44
ean o1

Final Answer: Thus, the mean of the distribution is approximately 16.44.

Final Answer:

To find the mean of a frequency distribution, multiply the midpoints by their respective

frequencies, sum them, and divide by the total frequency.

Q38. The slant height of a frustum of a cone is 4 cm and the perimeters (circumferences) of

its circular ends are 18 cm and 6 cm. Find the curved surface area of the frustum.

Solution:

We are given: - The slant height [ = 4 cm, - The circumferences of the circular ends are 18 cm
and 6 cm.

Step 1: Use the formula for circumference.

The circumference C of a circle is given by:

C =2nr

where r is the radius of the circle.
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Let the radii of the circular ends be r; and ry, corresponding to the circumferences of 18 cm
and 6 cm, respectively. We can calculate the radii as follows:

For the first circle:

1
18 = 27 = 7”1:—8:2
27 T
For the second circle:
6 3
6 = 271 = Ipg=—_—=—
27 T

Step 2: Use the formula for the curved surface area of a frustum.

The formula for the curved surface area A of a frustum of a cone is:

A=m(ry + ra)l

Substitute the values:

12
A=7x"2x4=12x 4 =48cm?
T

Final Answer: Thus, the curved surface area of the frustum is 48 cm?.

Final Answer:

To calculate the curved surface area of a frustum, first calculate the radii from the cir-

cumferences, then use the formula A = w(r; + r2)L.
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