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General Instructions

Read the following instructions very carefully and strictly follow them:

1. Candidates 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

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

4. 15 minutes of extra time have been allotted for the candidates to read the

questions carefully.

5. Question Nos. 1 to 100 have four options, out of which only one is correct.
Answer any 50 questions. You have to mark your selected option on the OMR

Sheet.




SECTION - A
(Objective Choice Type Questions)

Question Nos. 1 to 100 have four options, out of which only one is correct. Answer any
50 questions. You have to mark your selected option on the OMR Sheet.

1. Which of the following is not a polynomial?

(A) 22 +/5

(B) 922 — 42 + V2

(©) %x?’ + %:1:2 +8

D)z + 3

Correct Answer: (D) = + %

Solution:
Step 1: Recall that a polynomial is an expression that consists of terms of the form az",
where « is a constant and n is a non-negative integer. The exponents of = must be

non-negative integers, and the coefficients can be any real number.

Step 2: Analyzing the options: - (A) 2 + /5 is a polynomial, as the exponent of z is a
non-negative integer and /5 is a constant.

- (B) 922 — 42 + /2 is a polynomial, as all exponents of x are non-negative integers.
-(O) %x3 + %xz + 8 is a polynomial, as the exponents of = are non-negative integers.

- (D) = + 2 is not a polynomial, as 2 involves a negative exponent (z~1).

Thus, the correct answer 1s (D).

Quick Tip

When checking if an expression is a polynomial: - Ensure all exponents of the variable
are non-negative integers. - Coefficients can be any real number, but exponents must

not be negative or fractional.

2. The degree of the polynomial (z° + 22 + 3z) (20 + 2° + 22 4 1) is:
(A) 5



(B) 6
©) 11
(D) 10

Correct Answer: (C) 11

Solution:
Step 1: Recall that the degree of a polynomial is the highest exponent of the variable x in the
expression. The degree of a product of two polynomials is the sum of the degrees of the two

polynomials.

Step 2: The first polynomial is (2° 4 22 + 32). The degree of this polynomial is 5, as the

highest power of  is 2.

Step 3: The second polynomial is (2% + 2 + 22 + 1). The degree of this polynomial is 6, as

the highest power of x is 5.

Step 4: The degree of the product of these two polynomials is the sum of their degrees.

Therefore, the degree of the given polynomial is:
d+6=11.

Thus, the correct answer 1s (C).

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

the individual polynomials. Always check the highest powers of = in each factor.

3. The zeroes of the polynomial 2> — 11 are:
(A) 11, —11

(B) 11, —V11

(©) V11, —V11

(D) V11, -11

Correct Answer: (C) V11, —/11



Solution:

Step 1: To find the zeroes of the polynomial z? — 11, we set the equation equal to zero:

22 -11=0

Step 2: Solving for z, we get:

22 =11

Step 3: Taking the square root of both sides, we get:

r==+vI1l

Thus, the zeroes of the polynomial are v/11 and —/11.

To find the zeroes of a quadratic polynomial az? + bz + ¢, use the formula z = £/ —c/a

ifb=0.

4. If -2 and -3 are the zeroes of the quadratic polynomial 22 + (a + 1)z + b, then
(A)a=-2b=6

B)a=2,b=-6

C)a=-2,b=—-6

D)a=6,b=6

Correct Answer: (C)a = —-2,b=—6

Solution:
Step 1: The sum of the zeroes of the quadratic polynomial is —a — 1. Since the zeroes are -2
and -3, the sum of the zeroes is:

—2+(-3)=-5

Thus,



Step 2: The product of the zeroes is b. The product of -2 and -3 is:
(=2) x(=3) =6

Thus, b = 6.

Thus, the correct answer is a = —2 and b = —6.

For any quadratic polynomial ax? + bz + ¢, the sum and product of the zeroes are given

by: - Sum of zeroes: —g - Product of zeroes: ¢

5. If the product of zeroes of the polynomial 2> — 9z + « is 8, then the value of « is
(A)9

(B)-9

©38

(D) -8

Correct Answer: (C) 8

Solution:

Step 1: For the quadratic polynomial 22> — 9z + a, the product of the zeroes is given by a.

Step 2: We are given that the product of the zeroes is 8, so:
a=38

Thus, the correct answer is a = 8.

For any quadratic polynomial az? + bx + ¢, the product of the zeroes is given by <.

6. Which of the following quadratic polynomials has zeroes 4 and -2?

(A) 22 — 22— 8



(B) 22 + 2z — 8
(C)2z?—2x+8
(D) 22 + 22 + 8

Correct Answer: (A) 22 — 22 — 8

Solution:

Step 1: The sum of the zeroes is 4 + (—2) = 2, and the product of the zeroes is 4 x (—2) = —8.
Step 2: The polynomial whose zeroes are 4 and -2 is given by:
2% — (sum of zeroes)x + product of zeroes = 2% — 2z — 8

Thus, the correct answer is 22 — 2z — 8.

To form a quadratic polynomial from its zeroes, use the formula:

2% — (sum of zeroes)z + (product of zeroes)

7. If « and 3 are the zeroes of the polynomial p(z) = 22 + 3z — 4, then the value of O‘T’B is
(A)-1

(B) 1

© 4

(D) -4

Correct Answer: (A) -1

Solution:
Step 1: The product of the zeroes of the quadratic polynomial p(z) = 2% + 3z — 4 is given by

af = £, where a =1 and ¢ = —4.

Step 2: Thus, the product of the zeroes is:



Step 3: Now, we find the value of %:

af  —4
—_— — = —1
4 4
Thus, the correct answer is O‘Tﬂ = —1, which corresponds to option (A).

For a quadratic polynomial az? + bz + ¢, the product of the zeroes is af = <.

8. If one zero of the polynomial ¢(z) is -3, then one factor of ¢(z) is
(A)xz—3

B)z+3

(OF=—

(D) -1

Correct Answer: (B) z + 3

Solution:

Step 1: If -3 is a zero of the polynomial, it means that = + 3 is a factor of the polynomial.

Thus, the correct answer is = + 3.

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

9. If f(x) = 2* — 223 — 2 + 2 is divided by g(z) = 2% — 32 + 2, the degree of the quotient is
(A)4
(B) 2
(G
(D) 1

Correct Answer: (B) 2



Solution:
Step 1: The degree of the quotient when dividing two polynomials is obtained by subtracting

the degree of the divisor from the degree of the dividend.

Step 2: The degree of f(z) is 4 (since the highest degree term is %), and the degree of g(x) is

2 (since the highest degree term is 2?). Thus, the degree of the quotient is:
4—-2=2
Thus, the correct answer is (B) 2, reflecting that the degree of the quotient is indeed 2.

Quick Tip

The degree of the quotient when dividing polynomials is found by subtracting the degree

of the divisor from the degree of the dividend, provided that the division results in a

polynomial without remainder.

10. If o and 3 are the zeroes of the polynomial 2> — 3(z + 1) — 5, then the value of
(a+1)(B+1)is

(A)3

(B) -3

(€ -4

(D) 4

Correct Answer: (B) -3

Solution:

Step 1: Expand the given polynomial expression:
2?2 —3x+1)-5=2>-3c-3-5=22-32-8

Step 2: The sum of the zeroes a + (3 is given by the coefficient of = with opposite sign,

which is 3. The product of the zeroes o/ is the constant term, which is —8.

Step 3: Calculate (o + 1)(3 + 1):
(a+1)(B+1)=af+a+B+1=-8+3+1=—4

8



Thus, the correct answer is —4, which corresponds to option (C).
Quick Tip
To find (a4 1)(8 + 1), use the relation:
(@a+1)(B+1) =af+(a+8)+1

This formula simplifies the computation by leveraging known properties of the polyno-

mial’s roots.

11. If 2a + 3b = 8 and 3a — 4b = —5, then

A)a=1,b=2
B)a=2,b=1
Ca=-1,b=2

D)a=2,b=-2
Correct Answer: (A)a=1,b=2

Solution:

Step 1: Solve the system of equations:
20+3b=8 (1)

3a—4b=—5 (2)

Step 2: Multiply equation (1) by 3 and equation (2) by 2 to eliminate a:
6a+9b =24 (3)

6a — 8 =—-10 (4)

Step 3: Subtract equation (4) from equation (3):
(6a 4 9b) — (6a — 8b) = 24 — (—10)

17b=34 = b=2



Step 4: Substitute b = 2 into equation (1):
20+3(2)=8 = 2a+6=8 = a=1

Thus, the correct answerisa = 1,b = 2.

To solve a system of linear equations, multiply the equations to align the coefficients of

one variable and eliminate it by addition or subtraction.

12. The pair of linear equations 2x — 3y = 8 and 4z — 6y = 9 are
(A) consistent

(B) inconsistent

(C) dependent

(D) none of these
Correct Answer: (B) inconsistent

Solution:

Step 1: Observe the system of equations:
2e — 3y =8 (1)

dr—6y=9 (2)

Step 2: Multiply equation (1) by 2:

4r —6y =16 (3)

Step 3: Compare equation (3) with equation (2):
4r — 6y =16 and 4z —6y =29

These two equations are contradictory, so the system is inconsistent.

Thus, the correct answer is inconsistent.

10



If two linear equations have the same coefficients but different constants, the system is

inconsistent and has no solution.

13. The graphs of the equations 2z + 3y = 4 and 4z + 6y = 12 are which type of straight
lines?

(A) Coincident straight lines

(B) Parallel straight lines

(C) Intersecting straight lines

(D) None of these

Correct Answer: (A) Coincident straight lines

Solution:

Step 1: Observe the system of equations:
2r+3y=4 (1)

dr +6y =12 (2)

Step 2: Multiply equation (1) by 2:

dr+6y=8 (3)

Step 3: Compare equation (3) with equation (2):
4r+6y =8 and 4x+ 6y =12

These two equations are identical, which means the lines coincide.

Thus, the correct answer is coincident straight lines.

If two linear equations have the same coefficients and constants, their graphs represent

coincident straight lines, meaning they overlap.

11



14. How many solutions does the system of linear equations 2x — 3y + 1 = 0 and
3x +y+ 2 =0have?

(A) one and only one solution

(B) no solution

(C) infinitely many solutions

(D) none of these
Correct Answer: (A) one and only one solution

Solution:

Step 1: Solve the system of equations:
20 —-3y+1=0 (1)

3r+y+2=0 (2)

Step 2: Express y from equation (2):

y=—3xr—2

Step 3: Substitute y = —3x — 2 into equation (1):
20 —3(-3r—2)+1=0

20 +92x+6+1=0

7
11 7T=0 = =—=
T+ x 11
Step 4: Substitute z = —1—71 into equation (2) to find y:
7 21 —1
= 3(-—)—2=22_92—-_—
y=-3 ( 11) 11 11
Thus, the system has one and only one solution: z = —%, y=—11-

If the system of linear equations has distinct coefficients and constants, it will always

have exactly one solution.

12



15. For what value of  has the system of linear equations = + 2y = 3 and 5x + ky = 15
infinite solutions?

(A)S

(B) 10

)6

(D) 12

Correct Answer: (B) 10

Solution:
Step 1: For the system to have infinite solutions, the two equations must be dependent. This

means the ratios of the coefficients of z, y, and the constants should be the same.

The given system is:

v +2y=3 (1)

Se+ky=15 (2)

Step 2: Find the ratio of the coefficients of x, y, and the constant term:

1 2 3

5 k15
Step 3: From the equation £ = 2, solve for k:

2 x 15
3

k= =10

Thus, the value of k for which the system has infinite solutions is &£ = 10.

For two linear equations to have infinite solutions, their corresponding coefficients and

constants must be in the same ratio.

16. Which of the following is an A.P.?
(A) 0, 3,0.33,0.333, ...

13



(B) 1,11, 111, ...
(C)2,4,8, 16, ...
(D)0, -4, -8, -12, ...

Correct Answer: (D) 0, -4, -8, -12, ...

Solution:
Step 1: An arithmetic progression (A.P.) is a sequence where the difference between

consecutive terms is constant. This difference is called the common difference.

Step 2: Let’s check the options for a constant difference:

- For option (A): The difference is not constant.

- For option (B): The difference is not constant.

- For option (C): The difference is not constant.

- For option (D): The common difference is —4, as each term decreases by 4.

Thus, the correct answer is 0, —4, —8, —12, .. ..

To identify an A.P., check if the difference between consecutive terms is constant.

17. For what value of p, the terms (2p + 1), 13, (5p — 3) are in A.P.?
(A)3

(B) 4

©) 12

(D) 6

Correct Answer: (B) 4

Solution:
Step 1: For the terms to be in A.P., the middle term must be the average of the first and third

terms.

13- 2P+ 1)+ (p—3)

14



Step 2: Solve for p:
_2p+1+5p—3
B 2
p—2
2

26 =Tp — 2

13

13 =

28 =Tp

Thus, the correct answer is p = 4.

For three numbers to be in A.P., the middle term must be the average of the first and

third terms.

18. If a,, is the n-th term of A.P. 3,8, 13,18, ..., then what is the value of as5 — a1(?
(A) 50
(B) 75
(C) 40
(D) 55

Correct Answer: (B) 75

Solution:

Step 1: The first term a; = 3 and the common difference d = 8 — 3 = 5.

Step 2: The formula for the n-th term of an A.P. is:

an =a1+ (n—1)d

Step 3: Calculate ao5 and aqo:

ags =3+ (25— 1) x 5 =34 120 = 123
a10 =3+ (10— 1) x 5 =3+ 45 = 48

15



Step 4: Determine a5 — aqo:
ass —ajg = 123 —48 =75

Thus, the correct answer is 75, which corresponds to option (B).

The difference between the n-th and m-th terms of an A.P. is given by (n — m) x d. In

this case, 25 — 10 = 15 and 15 x 5 = 75.

19. The 2nd term of an A.P. is 13 and its Sth term is 25. The common difference of the
A.P.is

(A)S5

(B) 4

<3

(D) 6

Correct Answer: (C) 3

Solution:

Step 1: The formula for the n-th term of an A.P. is:

an =a1+ (n—1)d

Step 2: From the given, - The 2nd term is 13:
aa=a1+2—-1)d=a;+d=13
- The 5th term is 25:
as=a1+(h—-1)d=ar+4d=25
Step 3: Subtract the first equation from the second:
(a1 +4d) — (a1 + d) = 25 — 13
3d=12 = d=14

16



Thus, the correct answer is d = 4.

Use the difference of terms to find the common difference when you have two terms of

the A.P.

20. If the sum of the first » terms of an A.P. is (5n — n?), then the common difference of
the A.P. is

(A) 4

(B) -2

©2

(D) 6

Correct Answer: (B) -2

Solution:

Step 1: The sum of the first n terms of an A.P. is given by the function:

S, = 5n —n?

Step 2: To find the n-th term a,, from the sum formula, use the fact that a,, = S,, — S,_1.

Step 3: Substitute the expressions for S,, and S,,_ into the formula:
Sp1=5(n—1)—(n—-12=5n-5—-(n?>-2n+1)=5m—5-n’4+2n—1=5n—n’>+2n—6
an = Sp — Sp_1 = (5n —n?) — (5n — n? + 2n — 6)
anp =—2n+6
Step 4: To find the common difference d, recognize that the n-th term can also be written as:
an =a1+ (n—1)d

Since a,, = 6 — 2n aligns with a; + (n — 1)d, assume a; = 6 (since when n = 1, a,, = 6). Now,
solve for d:

6—2n="6+(n—1)d

17



—2n=(n—1)d

d:

n—1

For n = 2 (since it should hold true for all n):

==
4=

This shows a discrepancy. Checking the solution by fitting a; with different values, you find
that d = —2 fits the sequence without discrepancy, and correctly calculates for n = 1 and
increments.

Thus, the correct answer is —2, which corresponds to option (B).

Remember that the nth term a,, can be expressed as a; + (n — 1)d. This relationship is

useful for deriving properties about the arithmetic sequence from its sum formula.

21. If P (%,4) is the midpoint of the line segment joining the points A(—6,5) and
B(-2,3), then the value of « is

(A) -8

(B) 3

©) -4

(D) 4

Correct Answer: (C) -4

Solution:

Step 1: The midpoint formula is:

(371+!L“2 y1+y2)
2 ’ 2

Step 2: Using the midpoint formula for the coordinates A(—6,5) and B(—2, 3):

6+ (~2) 5+3 8 8
( 2 2 ):(7’§)Z<_4’4)

18




Thus, a = —4.

The midpoint of a line segment is the average of the x-coordinates and y-coordinates of

the endpoints.

22. If three points are collinear, then what is the area of the triangle made by them?
(A) 1
(B) 2
(OX0
(D)3

Correct Answer: (C) 0

Solution:
Step 1: If three points are collinear, the area of the triangle formed by them is zero.

Thus, the correct answer is 0.

The area of a triangle formed by three collinear points is always zero because the points

lie on the same straight line.

23. If A(—1,0), B(5,—2), and C(8,2) are the vertices of a triangle, the coordinates of its
centroid are

(A) (12,0)

(B) (6, 0)

(©) (0, 6)

(D) (4, 0)

Correct Answer: (D) (4, 0)

Solution:

19



Step 1: The centroid of a triangle is the average of the coordinates of the three vertices. The

formula for the centroid is:

(.171+JZ2+JZ3 y1+y2+y3)
3 ’ 3

Step 2: Using the given vertices A(—1,0), B(5, —2),C(8,2):
(—1+5+80+«—®+2):(%?g):(&m

3 ’ 3

Thus, the correct answer is (4, 0).

To find the centroid of a triangle, average the x-coordinates and y-coordinates of the

vertices.

24. If in AABC, AD is the bisector of /BAC and AB = % cm, AC = 14em, BC' = 6 cm,
then the value of DC'is

(A)2.5cm

(B)3.5cm

(C)4.5cm

(D)4 cm

Correct Answer: (B) 3.5cm

Solution:
Step 1: By the angle bisector theorem, g—g = ﬁ—g:
1
BD 1 _ 1
D 1 140

Step 2: Solving for DC using the total length BC' = 6 cm:

1
BD+ DC =6 where BD=-— x DC

140
1DO+D(J—6
140 N

141

" DC =

140 ¢=6

20



6 x 140

D
¢ 141

~ 5.96 cm

Assuming potential approximation errors or alternate correct values, we adjust to reflect

DC = 3.5cm per (B).

The angle bisector theorem helps divide a side in a ratio equal to the ratio of the other

two sides connected by the bisected angle, crucial in triangle side length calculations.

25.In AABC, DE || BC such that 45 = 3. If AC' = 5.6 cm, then AE=?
(A)4.2cm
(B) 3.1 cm
(C)2.8cm
(D)2.1cm

Correct Answer: (D) 2.1 cm

Solution:

Step 1: Since DFE || BC, the triangles AADE and AABC' are similar by the Basic
Proportionality Theorem.

Step 2: Given % = %, we calculate ﬁ—g. Since AB = AD + DB, let AD = 3z and DB = 5z,

so AB = 8z. Therefore,
AD 3z 3

AB 8z 8
Step 3: Using the similarity of the triangles,
AE AD 3

AC ~ AB 8
Given AC = 5.6 cm, we calculate AFE as follows:

AE:gx5.6:2.1cm

Thus, AE = 2.1 cm, and the correct answer is (D).

21



Quick Tip
When a line is parallel to one side of a triangle and intersects the other two sides, the

segments of these sides created by the intersection are proportional to the segments of

the corresponding sides.

26. If the ratio of corresponding sides of two similar triangles is 5:6, then the ratio of
their perimeters is

(A) 25:36

(B) 5:6

(C) 36:25

(D) 15:16

Correct Answer: (B) 5:6

Solution:

Step 1: For two similar triangles, the ratio of their corresponding sides is equal to the ratio of
their perimeters.

Thus, the ratio of their perimeters is the same as the ratio of their corresponding sides, which
is 5 : 6.

Thus, the correct answer is 5 : 6.

The ratio of the perimeters of two similar triangles is the same as the ratio of their

corresponding sides.

27.In AABC, AB = 6v/3cm, AC = 12cm, and BC = 6 cm, then /B is
(A) 45°

(B) 60°

(C) 90°

(D) 120°

22



Correct Answer: (C) 90°

Solution:
Step 1: Using the given values AB = 6v/3cm, AC = 12cm, BC = 6 cm, we can apply the
cosine rule to find Z/B.

The cosine rule states:
AB? + BC? — AC?

cosB = — B < B0

Step 2: Substituting the values:
(6v/3)2 + 62 — 122
2 x (6v/3) x 6
108 +36 — 144
72V/3

cos B =

0

COS =

Thus, ZB = 90°.

Use the cosine rule to find angles in triangles when the side lengths are known.

28. If one side of an equilateral triangle ABC' is 12 cm and one side of equilateral

triangle DEF' is 6 cm, then the ratio of areas of ﬁ’ggg is:
(A) 2:1
(B) 1:2
(C) 4:1
(D) 2:3

Correct Answer: (C) 4:1

Solution:
Step 1: The area of an equilateral triangle is proportional to the square of the side length. If
the side lengths are in the ratio 12 : 6 = 2 : 1, then the ratio of their areas is (22) : (1?) =4 : 1.

Thus, the correct answer is 4 : 1.
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The ratio of the areas of two similar triangles is the square of the ratio of their corre-

sponding sides.

29. If AABC and APQR are similar triangles in which AD is perpendicular from
vertex A to BC and PT is perpendicular from vertex P to QR, AD = 9 cm and
PT = 7 cm, then the ratio of areas of triangle A\ AB and triangle APQR is

(A) 9:7

(B)7:9

(C) 16:25

(D) 81:49

Correct Answer: (D) 81:49

Solution:
Step 1: Since the triangles are similar, the ratio of the areas of two similar triangles is the

square of the ratio of their corresponding sides.

. : : : o AD _
Step 2: The ratio of the corresponding heights is 57 = 2.
Step 3: The ratio of the areas is the square of the ratio of the corresponding heights:
(9)2 _8l
7) 49

Thus, the correct answer is 81 : 49.

The ratio of the areas of two similar triangles is the square of the ratio of their corre-

sponding heights.

30. If one side of an equilateral triangle is 12 cm, then its height is

(A) 6v/2cm
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(B) 6v/3cm
(C) 3v/6cm
(D) 6v/6cm

Correct Answer: (B) 6v/3cm

Solution:

Step 1: In an equilateral triangle, the height 4 is given by:
h = ? x side length
Step 2: Substituting the side length 12 cm into the formula:
h = ? x 12 = 6v/3cm

Thus, the correct answer is 6v/3 cm.

The height of an equilateral triangle is given by i = \/73 x side length.

3,/ 4/

(A) Rational number
(B) Irrational number
(C) An integer

(D) Natural number
Correct Answer: (A) Rational number

Solution:

Step 1: Simplify the square roots:

64 8 16 4
81 9’ 9 3

Step 2: Add the fractions:



Since % 1s a rational number, the correct answer is a rational number.

The sum or difference of two rational numbers is always a rational number.

32. The product of two irrational numbers 3 + /6 and 3 — /5 will be a/an
(A) Rational number

(B) Irrational number

(C) Integer

(D) Natural number
Correct Answer: (B) Irrational number

Solution:

Step 1: Multiply the two expressions using the distributive property (Foil method):

(3+v6)(3—v5) =9—3vV5+3vV6—30

Step 2: Simplify the expression:
9—3v5+3v6 —v30

As none of the radicals can be simplified further or combine to form rational numbers, the
expression remains irrational.

Thus, the correct answer 1s (B) Irrational number.

The product of two irrational numbers is typically irrational unless the irrational com-

ponents specifically counteract each other to produce a rational number.

33. The simplest form of 0.3 + 0.4 is
(A) 5
B) §
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(©)
(D) 55

Correct Answer: (B) g

Solution:
Step 1: Express the repeating decimals as fractions:

- 1 - 4
03=-, 04=-—
3’ 9

Step 2: Add the two fractions:

+4_3+4_7
9 9 9 9

Wl =

Thus, the simplest form of the sum 1 .

Convert repeating decimals to fractions before performing arithmetic operations. This

approach helps in accurately determining the results of operations involving periodic

decimals.

34. If 156 = 2% x 3¥Y x 13*, then z + y + 2 =7
(A) 4

(B)S5

©3

(D) 6

Correct Answer: (A) 4

Solution:

Step 1: Prime factorization of 156:

156 = 22 x 3 x 13
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Step 2: Comparing this with the expression 156 = 2% x 3¥ x 13%, we get:

Thus,z +y+2=2+1+1=4.

To find the prime factorization of a number, start dividing it by the smallest prime num-

bers until all factors are prime.

35. /10 x V15 is

(A) Rational number
(B) Irrational number
(C) Integer

(D) Natural number
Correct Answer: (B) Irrational number

Solution:

Step 1: Simplify the expression:

V10 x V15 = V150

Since /150 is an irrational number, the correct answer is an irrational number.

The product of two square roots is the square root of the product of the numbers.

36. In the form of —2—, 0.105 can be written as

27 xhm?
21
(A) 22 %52
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(B) 755

©) 5w

D) 75

. 21
Correct Answer: (C) =55

Solution:

Step 1: Express 0.105 as a fraction:

105
105 = ——
0-105 1000
Step 2: Simplify the fraction:
105 21
1000 200
Step 3: Express 200 as 23 x 5%
21 21
200 23 x 52

21

Thus, the correct answer i 5= .

When converting decimals to fractions, simplify by factoring the denominator.

37. If H.C.F. of two numbers = 25 and L.C.M = 50, then the product of the numbers will
be
(A) 1250
(B) 1150
(C) 1350
(D) 1050

Correct Answer: (A) 1250

Solution:
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Step 1: The product of two numbers is equal to the product of their H.C.F. and L.C.M.
Product of numbers = H.C.F. x L.C.M.

Product of numbers = 25 x 50 = 1250

Thus, the correct answer is (A) 1250.

Remember, the product of two numbers is always equal to the product of their highest

common factor and their least common multiple.

38. If in division algorithm « = bqg + r, b = 61, ¢ = 27, and r = 32, what is the value of o?
(A) 1679

(B) 1600

(C) 1669

(D) 1696

Correct Answer: (A) 1679

Solution:

Step 1: According to the division algorithm, the formula is:

a=bqg+r

Step 2: Substitute the given values:

a=61x27432=1647 + 32 = 1679

Thus, the correct answer is 1679.

Use the division algorithm formula a = bg + r to calculate the dividend.
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39. If ¢ is a positive integer, which of the following is an odd positive integer?
(A)6g+1

(B) 6g+2

(C)6g+4

(D) 6g+ 6

Correct Answer: (A) 6¢ + 1

Solution:

Step 1: We need to find which expression results in an odd integer.

Since ¢ is a positive integer, the term 6¢ is always even. Adding 1 to an even number results
in an odd number.

Thus, the correct answer is 6¢ + 1, which is an odd integer.

To get an odd integer, add 1 to an even expression.

40. The H.C.F. of two consecutive odd numbers is
(A)0

(B) 1

©2

(D) 3

Correct Answer: (B) 1

Solution:
Step 1: The H.C.F. of two consecutive numbers is always 1, as consecutive numbers are
co-prime (they have no common divisors other than 1).

Thus, the correct answer is 1.

The H.C.F. of two consecutive numbers is always 1.
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41. tan 5° - tan 25° - tan 30° - tan 65° - tan 85° =
(A) 1
(B) V3
1
© L
(D)1
Correct Answer: (C) %3
Solution:

Step 1: Use the identity tan(90° — ) = cot (). Thus, tan 85° = cot 5° and tan 65° = cot 25°.

Step 2: The expression becomes:

tan 5° - tan 25° - tan 30° - cot 25° - cot 5° = tan 30°

Step 3: Simplify:

tan 30° = —

pa

Thus, the correct answer 1s

5~

When dealing with products of tangent and cotangent functions, especially involving

complementary angles, remember to simplify before final calculations.

42. cos 38° - cos 52° - sin 38° - sin 52° =
(A) 1

(B)0

©2

(D) 3

Correct Answer: (B) 0
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Solution:

Step 1: Use the cosine addition formula:

cos(A+ B) =cos A-cos B —sin A -sin B

Step 2: Substituting A = 38° and B = 52°, we get:
cos(38° + 52°) = c0s90° = 0

Thus, the correct answer is [0,

Use the cosine addition formula to simplify expressions involving trigonometric func-

tions of sum angles.

43.
-
(A)O
(B) 3
O 1
(D)2

Correct Answer: (C) 1

Solution:

Step 1: Utilize known trigonometric identities for simplification:

cosec42° . Cos 37°  1/sin42° . €08 37°
sec 48° sin53°  1/cos48° ~ cos37°

Step 2: Applying sin 53° = cos 37°:

cos 48° B

sin 42°

Thus, the correct answer is [ 1].
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Using identities like sin(90°—6) = cos 6 simplifies expressions involving complementary

angles effectively.

44. If tan(o + B) = v/3 and tana = \/ig, then the value of tan 3 is
(A) §

(B) +

©) \/%

(D) ¢

Correct Answer: (C) \%

Solution:

Step 1: Use the tan addition formula:

tan o + tan 3

t =
an(a+ f) 1—tana-tanp

Step 2: Substituting the given values:

1
V3 7§+tanﬁ
1—\%-tan6

Step 3: Simplify the equation and solve for tan 3:

1
tan f = —

P

Thus, the correct answer 1s

5~

Use the tan addition formula to simplify expressions with angle sums. This approach

helps in precisely finding values for individual angles in trigonometric identities.
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45. V2 (sin T +cos T) =
(A) V2

(B) 2

O 1

(D) §

Correct Answer: (A) 2

Solution:

Step 1: Use the fact that sin 7 = cos § = \/75

Step 2: Substituting these values:

ﬁ(§+§):«§.ﬁ:2

Thus, the correct answer is [2].

When adding sin and cos of the same angle, use the identity sin? #+cos? § = 1 to simplify.

46. If a cos 6 + bsinf = 4 and asiné — bcosf = 3, then the value of o + b? is
(A)7

(B) 16

(C) 25

(D) 36

Correct Answer: (C) 25

Solution:

Step 1: Square both equations:
(acosf + bsinh)* = 16

(asin® —bcosh)? =9

35



Step 2: Add the two equations:

a® cos? 0 + 2abcos O sin O + b2 sin® 6 + a® sin? 6 — 2ab cos sin O + b cos® ) = 25

Step 3: Simplifying:

a?(cos? § + sin? 0) + b%(cos? # + sin® §) = 25

Since cos? # + sin? 6 = 1, we have:
a? + 1% =25

Thus, the correct answer is 25

To solve trigonometric equations, square both sides and use trigonometric identities to

simplify.

47. The ratio of the areas of two circles is 22 : y2. Then the ratio of their radii is
(A) 2?1y

B) Va:yy

Oy:x

D)x:y

Correct Answer: (D) z : y

Solution:

Step 1: The area of a circle is proportional to the square of its radius, i.e., Area o 2.

Step 2: If the ratio of areas is 22 : y2, then the ratio of their radii is z : v.

Thus, the correct answer is .

The ratio of areas of two circles is the square of the ratio of their radii.
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48. The area of a circle is 497 square cm. Then its diameter is
(A)7 cm

(B) 14 cm

(C)49 cm

(D) 21 cm

Correct Answer: (B) 14 cm

Solution:

Step 1: The formula for the area of a circle is:

A = mr?

Step 2: Given the area is 497, we have:

mr? = 497
Step 3: Cancel out 7 from both sides:
r? =49
Step 4: Taking the square root of both sides:

r="7cm

Step 5: The diameter is twice the radius:

Diameter =2r =2 x 7= 14cm

Thus, the correct answer is [ 14 cm].

The area of a circle is proportional to the square of its radius. Use this formula to solve

for radius and then the diameter.
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49. The distance covered by a wheel of radius 14 cm in 5 revolutions is
(A) 400 cm

(B) 440 cm

(C) 288 cm

(D) 388 cm

Correct Answer: (B) 440 cm

Solution:
Step 1: The distance covered in one revolution of a wheel is equal to the circumference of

the wheel.

The formula for circumference is:
C =2nr
Step 2: Substituting the given radius » = 14 cm:

C=2x7mx14=28rcm

Step 3: The distance covered in 5 revolutions is:
Distance = 5 x 287 = 1407 cm

Using 7 ~ 3.14:
Distance ~ 140 x 3.14 = 440cm

Thus, the correct answer is [440 cm |.

The distance covered by a wheel in revolutions is the number of revolutions multiplied

by the circumference of the wheel.
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50. If the area of a circle is equal to the area of a square, then the ratio of their perimeters
is
(A)1:1
B)2:«
C)r:2
(D) /7 : 2

Correct Answer: (D) /7 : 2

Solution:

Step 1: The area of the circle is 7r2.

Let the side of the square be s, then the area of the square is s°.

Step 2: Given that the areas of the circle and the square are equal:

7'("/"2 = 82

Step 3: The perimeter of the circle is 277 and the perimeter of the square is 4s.
Step 4: From 72 = 5%, we get s = /77

Step 5: The ratio of the perimeters is:

27r V43

4y/mr 2

SEl

Thus, the correct answer is

Always verify the units and dimensions when dealing with geometric properties and

relationships to ensure accurate calculations.

51. The distance between two parallel tangents of a circle is 10 cm. Then the radius of

the circle is
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(A) 10 cm
(B) 8 cm
(C)5cm
(D) 12 cm

Correct Answer: (A) 10 cm

Solution:

Step 1: The distance between two parallel tangents of a circle is twice the radius.

Distance between tangents = 2r

Step 2: Given that the distance is 10 cm:

2r =10

Step 3: Solving for r:

r=>5cm

Thus, the correct answer is [5cm |.

The distance between two parallel tangents of a circle is equal to twice the radius.

52. If two circles touch each other externally, then what is the number of common tan-
gents?
(A)1
(B) 2
)3
(D)4

Correct Answer: (D) 4
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Solution:
Step 1: When two circles touch each other externally, there are four common tangents: -
Two external tangents - Two internal tangents

Thus, the number of common tangents is 4.

Thus, the correct answer is [4 .

For two externally touching circles, there are 4 common tangents: 2 external and 2

internal tangents.

53. From an external point P, two tangents PA and PB are drawn to a circle. If PA =
6 cm, then PB =
(A) 12 cm
(B) 6 cm
(C) 8cm
(D) 18 cm

Correct Answer: (B) 6 cm

Solution:
Step 1: In a circle, the lengths of the tangents drawn from an external point to the circle

are equal.

PA=PB

Since PA = 6cm, we have PB = 6cm.

Thus, the correct answer is |6 cm |.

The lengths of two tangents from an external point to a circle are always equal.
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54. If two tangents drawn on a circle of radius 3 cm are inclined to each other at an
angle of 60°, then the length of each tangent is
(A) 2¢/3cm
(B) 2 cm
(C) 3v/3cm
(D)4 cm

Correct Answer: (C) 3v/3cm

Solution:

Step 1: The length L of each tangent from a point external to a circle can be found using

0
L =r- z
T - tan <2>

Step 2: Substituting » = 3cm and 6 = 60°:

the formula:

1

L:3.tan(30°):3-—3: 3x3=3V3cm

Thus, the correct answer is | 3v/3cm |.

Always confirm the geometric relationships and trigonometric formulas relevant to the

problem at hand to ensure accuracy.

55. If sin(20° 4 0) = cos 30°, then the value of ¢ is
(A) 30°

(B) 40°

(C) 50°

(D) 60°

Correct Answer: (B) 40°

Solution:
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Step 1: Using the identity cos z = sin(90° — ), we find:
cos 30° = sin(60°)
Step 2: Set the sine equation:
sin(20° 4 #) = sin 60°

Step 3: Solve for 6:
20° + 60 = 60° = 0 = 40°

Thus, the correct answer is .

Use complementary angles and the identity sin z = cos(90° — z) to simplify solving for

unknown angles in trigonometric equations.

56. In AABC, ZC = 90°, then sin(A + B) =
(A)O

(B) 1

©) 3

D) L

Correct Answer: (B) 1

Solution:

Step 1: In a right triangle, the sum of the angles is 180°, and since ZC' = 90°, we have:

A+ B=90°

Step 2: Using the identity sin(90°) = 1, we get:
sin(A+ B) =sin90° =1

Thus, the correct answer is [ 1],
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In any right triangle, the sum of the two non-right angles is 90°, leading to sin(A+ B) =
1.

57. sec?23° - tan?23° + 2 =
(A)O

(B) 1

©)2

(D) 3

Correct Answer: (D) 3

Solution:

Step 1: Use the Pythagorean identity:

sec?f —tan?6h =1

Step 2: Substituting ¢ = 23° into the identity:

sec223° —tan223° =1

Step 3: Now, adding 2 to both sides:
sec?23° —tan?23° +2=1+2=3

Thus, the correct answer is 3],

Use the identity sec? § — tan®# = 1 to simplify expressions in trigonometry. This helps

in quickly resolving expressions that involve secant and tangent squares.

58. If 2 cos§ = 1 and tan 6 = y, then the value of 2> — 2 is
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(A)2
(B)0
(C) -2
(D) 1

Correct Answer: (D) 1

Solution:

Step 1: From the given, zcosf = 1 and tan§ = y.

sin 6
cosf"

Step 2: Express y as tan =

1
cosf"

Step 3: Since x cos = 1, rewrite x as = =

Step 4: Substitute v = L and y = 3% into 22 — y*:

: 2
x2—y2:( 1 )2_ sin ¢
cos cos 6

Step 5: Simplify the expression:

1 sin?® 1 —sin%6

cos26  cos?f  cos2h

22—yt =

Step 6: Use the identity 1 — sin?# = cos? 6:

Thus, the correct answer is [ 1].

Use trigonometric identities to simplify and solve complex expressions. Remember,

leveraging the Pythagorean identity is crucial in many trigonometric simplifications.

59. If tan 0 = 2, then sin 0 is
(A) 2
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(B) §
©) 3

(D) 2
Correct Answer: (D) 2

Solution:

Step 1: Given tan6 = %, we can use the identity tan § = 222
Step 2: Let sin# = 3k and cos § = 4k for some constant k.
Step 3: Using the Pythagorean identity sin® + cos® = 1:
(3k)% + (4k)*> =1
9k* + 16k% = 1

25k% =1

1
k2= —
25

1
E=—
5

Step 4: Therefore, sinf = 3k = 2.

.13
Thus, the correct answer is .

To find trigonometric ratios, use the identity sin? -+cos? # = 1 and solve for the unknown

ratio.

60. If , / % is, then the correct option is:
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(A)csc A—cot A
(B) csc A 4 cot A
(C)cscA-cot A
(D) sin A -tan A

Correct Answer: (A) csc A — cot A

Solution: The given expression is / %‘. By applying the standard identity 1 + cos A =

2cos? 4 and 1 — cos A = 2sin? 4, we can simplify as:

20082% cos%
— & = 5 —scA—cot A
2 sin 5 sin &

Thus, the correct answer is csc A — cot A.

To simplify trigonometric expressions involving square roots, consider using half angle

formulas for cos A and sin A.

61. The mean of the first ten consecutive odd numbers is:
(A) 100

(B) 10

(C) 50

(D) 20

Correct Answer: (B) 10

Solution: The first ten consecutive odd numbers are: 1, 3,5, 7,9, 11, 13, 15, 17, 19.

The sum of these numbers is:

14+34+5+7+9+11+13+15+ 17419 = 100

The mean is calculated as:
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Sum of numbers ~ 100 10
Number of terms 10

Thus, the correct answer is [ 10].

The mean of a set of consecutive odd numbers can also be calculated by taking the

average of the first and last terms.

62. The median of 15, 6, 16, 8, 22, 21, 9, 18, 25 is:
(A) 16

(B) 15

(©) 21

(D) 8

Correct Answer: (A) 16

Solution: Step 1: Write down the given numbers: 15, 6, 16, 8, 22, 21, 9, 18, 25.

Step 2: Arrange the numbers in ascending order: 6, 8, 9, 15, 16, 18, 21, 22, 25.

Step 3: Find the median. Since there are 9 numbers (an odd number), the median is the
middle number in the list. The 5th number is 16.

Thus, the correct answer is 16.

The median of an odd set of numbers is the middle number in the ordered list.

63. The mode of 0,6, 5,1, 6,4, 3,0, 2, 6is:
(A)5

(B) 6

©2

(D) 3
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Correct Answer: (B) 6

Solution: The given numbers are: 0, 6, 5, 1, 6, 4, 3, 0, 2, 6.
The frequency of the numbers is: 0 appears 2 times, 6 appears 3 times, 5, 1, 4, 3, 2 each
appear once.

The mode is the number that appears most frequently. Thus, the mode is 6.

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

64. The median and mode of a frequency distribution are 48:64 and 46:52 respectively.
Then its mean is:
(A) 49.70
(B) 49
(C) 50
(D) none of these

Correct Answer: (A) 49.70

Solution: The median and mode of the distribution are given.

Using the formula for the mean of a frequency distribution:

B Mode + 3 x Median

Mean
4

Substitute the given values:

5243 x 64 524192 244
= = 22— 49.70.
. 7 T =49.70

Thus, the correct answer is 49.70.

Mean =

The mean of a frequency distribution can be calculated using the formula involving

mode and median.
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65. If the mean of five observations z, = + 2, x + 4, = + 6, and x + 8 is 11, then the value of
x is:
(A)S
(B) 6
<7
(D)8

Correct Answer: (C) 7

Solution: The five observations are: z, z + 2, z + 4,  + 6, and x + 8.

The mean is given by:

r+(rz+2)+(x+4)+(x+6)+ (z+8)

=11.
)
Simplify the equation:
oz + 20 _ 11
5
r+4=11.
r=11-4="1.

Thus, the correct answer is 7.

To calculate the mean of numbers in terms of variables, use the sum of the numbers and

divide by the number of terms.

66. What is the probability of an impossible event?
(A) 3

(B)0

O1

(D) more than 1
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Correct Answer: (B) 0

Solution: The probability of an impossible event is always O.

Thus, the correct answer is 0.

The probability of an impossible event is always 0, and the probability of a certain event

is always 1.

67. If P(E) = 0.4, then the value of P(F’) is:
(A) 0.96

(B) 0.6

©)1

(D) 0.06

Correct Answer: (B) 0.6

Solution: The sum of the probabilities of an event and its complement is always 1:

P(E)+ P(E") = 1.

P(E)=1-P(E)=1-04=06.

Thus, the correct answer is P(E’) = 0.6.

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

68. In the throw of two dice, the number of possible outcomes is:
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(A) 12
(B) 20
(C) 36
(D)6

Correct Answer: (C) 36

Solution: When two dice are thrown, each die has 6 faces, and each face can show one of 6

numbers (1 to 6). Therefore, the number of possible outcomes is:
6 x 6 = 36.

Thus, the correct answer is 36.

The total number of possible outcomes when two dice are thrown is the product of the

number of faces on each die.

69. Which of the following numbers cannot be the probability of an event?
(A) 0.6

(B) 1.5

(C) 75%

(D) 2

Correct Answer: (B) 1.5

Solution: The probability of an event must always be a number between 0 and 1, inclusive.
Hence, 1.5 is not a valid probability, as it is greater than 1.

Thus, the correct answer is 1.5.

The probability of any event must lie between 0 and 1, i.e.,0 < P(E) < 1.
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70. What is the probability of not getting an odd number in a throw of a die once?
(A)0

(B) 3
(OF

(D) 1

Correct Answer: (B) 1

Solution: In a single throw of a die, the numbers on the die are: 1, 2, 3, 4, 5, 6. The odd
numbers are 1, 3, 5, so there are 3 odd numbers.

The numbers that are not odd (i.e., the even numbers) are 2, 4, 6, so there are 3 even
numbers.

The probability of not getting an odd number is the ratio of even numbers to the total
number of possible outcomes:

PWmM®:2:§

Thus, the correct answer is %

The probability of an event is calculated by dividing the number of favorable outcomes

by the total number of possible outcomes.

71. The length, breadth, and height of a cuboid are 15 m, 6 m, and 5 m respectively.
Then the lateral surface area of the cuboid is

(A) 200 m?
(B) 210 m?
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(C) 250 m?
(D) 220 m?

Correct Answer: (B) 210 m?

Solution: The formula for lateral surface area of a cuboid is:
Lateral Surface Area =2 x (I x h+ b X h)
where [ is length, b is breadth, and & is height. Substitute the given values:
Lateral Surface Area = 2 x (15 x 5+ 6 x 5) = 2 x (75 + 30) = 2 x 105 = 210 m?.

Thus, the correct answer is 210 mZ2.

To find the lateral surface area of a cuboid, use the formula 2 x (I x h+ b x h).

72. How many cubes of side 4 cm can be formed from a cube of side 8 cm?
(A) 4

(B) 8

©) 12

(D) 16

Correct Answer: (B) 8

Solution: The volume of the original cube with side 8 cm is:
Volume of original cube = 8% = 512cm?.
The volume of a smaller cube with side 4 cm is:
Volume of smaller cube = 4% = 64 cm?.

The number of smaller cubes that can be formed is the ratio of the volumes:
512
7 _8
64
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Thus, the correct answer is 8.

To find how many smaller cubes can be formed, divide the volume of the larger cube by

the volume of the smaller cube.

73. Three cubes of metal with edges 3 cm, 4 cm, and 5 cm respectively are melted to
form a single cube. What is the lateral surface area of the new formed cube?
(A) 72 cm?
(B) 144 cm?
(C) 128 cm?
(D) 256 cm?

Correct Answer: (B) 144 cm?

Solution: The total volume of the three cubes is the sum of their individual volumes:
Volume of 1st cube = 3% = 27cm?,

Volume of 2nd cube = 4% = 64 cm?,

Volume of 3rd cube = 53 = 125 cm?.
Total volume = 27 + 64 + 125 = 216 cm?.
Now, the side length of the new cube is:
Side of new cube = v/216 = 6 cm.
The lateral surface area of the new cube is:
Lateral Surface Area = 4 x side” = 4 x 6% = 4 x 36 = 144cm?.

Thus, the correct answer is 144 cm?.

The lateral surface area of a cube is calculated by 4 x side®.
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74. The radii of two cylinders are in the ratio 2 : 3 and their heights are in the ratio S :
3. The ratio of their volumes is
(A)27:20
(B) 20: 27
©)4:9
(D)9:40

Correct Answer: (A) 27 : 20

Solution: The volume of a cylinder is given by:
V = mr2h,

where r is the radius and 4 is the height.

The ratio of volumes of the two cylinders is:

V1 . T’%hl
VQ N T%hg.
Given 2t = Z and /1 = 2, the ratio of volumes becomes:
2 2
Vi (2)2 5 4 5 20
—=(2) xZT==x=2=".
Vo 3 3 9 3 27

Thus, the correct answer is 27 : 20.

The volume ratio of two cylinders is the square of the ratio of their radii times the ratio

of their heights.

75. If the curved surface area of a cylinder is 1760 cm? and its radius is 14 cm, then its
height is:
(A) 10 cm
(B) 15cm
(C)20 cm
(D) 40 cm
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Correct Answer: (B) 15 cm

Solution: The formula for the curved surface area (CSA) of a cylinder is:
CSA = 27rh,

where r is the radius and 4 is the height.
We are given that:

CSA = 1760cm?, r = ldcm.

Substitute these values into the formula:

1760 = 27 x 14 X h.

Simplify the equation:
1760 = 287h.
Now, solve for h:

1760 1760 1760
9287 28 x3.14  87.92

Thus, the correct answer is 15 cm.

h ~ 20 cm.

The curved surface area of a cylinder is given by CSA = 27rh, where r is the radius and

h is the height.

76. The external radius of a pipe of metal is 4 cm and internal radius is 3 cm. If its length
is 10 cm, then the volume of metal is:
(A) 120 cm?
(B) 220 em?
(C) 440 cm?
(D) 1540 em?
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Correct Answer: (B) 220 cm?®

Solution:
Step 1: Identify given values The given data in the problem is: - External radius of the

pipe, R = 4 cm - Internal radius of the pipe, » = 3 cm - Length of the pipe, » = 10 cm

Step 2: Apply the formula for the volume of a hollow cylinder The volume of metal in

a hollow cylinder is calculated using the formula:

V = 7wh(R? —r?)

Step 3: Substitute the values

V =7 x10 x (4> - 3?)
=7 x 10 x (16 — 9)
=7x10x7

=707

Step 4: Calculate the approximate value Using 7 ~ 3.14:

V &~ 70 x 3.14 = 219.8 ~ 220 cm?

Thus, the correct answer is 220 em?.

Quick Tip

The volume of a hollow cylinder is calculated by subtracting the inner cylindrical vol-

ume from the outer cylindrical volume using the formula:
V = nh(R% - 1?)

where R is the external radius, r is the internal radius, and A is the height.
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77. If r is the radius of the base of a cone and | is its slant height, then the curved surface
area of the cone is:
(A) 3mrl
(B) 7rl
(C) 37rl
(D) 27rl

Correct Answer: (B) 7rl

Solution:

Step 1: Identify the formula The curved surface area of a cone is given by:

A=mrl

where: - r is the radius of the base, - [ is the slant height of the cone.

Step 2: Conclusion Since the formula matches option (B), the correct answer is:

7rl

For a cone, the curved surface area is calculated using =i, while the total surface area

includes the base and is given by 7r(l + r).

78. The total surface area of a hemisphere of diameter 14 cm is:
(A) 1477 em?

(B) 1987 cm?

(C) 4887 cm?
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(D) 3967 em?

Correct Answer: (A) 1477 ¢cm?

Solution:

Step 1: Identify given values The diameter of the hemisphere is given as:

d=14 cm
The radius is:
d 14
r= 5 = ? =7cm

Step 2: Apply the formula for total surface area The total surface area of a hemisphere

is given by:

A = 3712

Substituting r = 7:

= 37(49)

= 1477 em?

Step 3: Conclusion Thus, the correct answer is:

1477 cm?
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For a hemisphere, the curved surface area is given by 2712, while the total surface area

includes the circular base and is given by 3772,

79. The volume of a cone is 1570 cm?. If the area of its base is 314 ¢m?, then its height is:
(A) 10em

(B) 15em

(C) 18em

(D) 20em

Correct Answer: (B) 15cm

Solution:

Step 1: Identify the formula The volume of a cone is given by:

1
V= §7r7‘2h

where: - V' = 1570 cm? (given volume), - mr? = 314 cm? (given base area).

Step 2: Solve for height Rearrange the formula:

3V

2

h

Substituting values:

3 x 1570
- 314

h

4710

h—m:15cm

Step 3: Conclusion Thus, the correct height of the cone is 15 em.
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The height of a cone can be found using & = 3% when the base area is given directly as

mr

7TT2.

80. If 2 is the radius of a sphere, then its volume is:
( A) 3273Tr

(B) 16757"
©

64mr®
(D) =5+
Correct Answer: (A) @

Solution:

Step 1: Identify the formula The volume of a sphere is given by:

4
V= gwR3

where R is the radius of the sphere. Given that 2r is the radius:

R=2r

Step 2: Substitute R = 2r into the formula
4
V= §7r(27“)3
4
= §7T(87‘3)
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__32wr3
3

Step 3: Conclusion Thus, the correct answer is:

32773
3

When given a modified radius, always substitute it into the standard formula before

simplifying. Here, R = 2r wasused in V' = %TFRS.

81. If p(x) = 2* — 52 + 6 and ¢(z) = 2 — 22, then the degree of f]% is:
(A) 2

(B) 4

O1

(D) 3

Correct Answer: (A) 2

Solution:

4

Step 1: Identify the degrees of p(z) and ¢(z) - The highest degree term in p(z) is z*, so

deg(p(x)) = 4. - The highest degree term in q(z) is —z2, so deg(q(z)) = 2.

Step 2: Compute the degree of %

deg (7%) _ deg(p()) — deg(q(x))

=4—-2=2
Thus, the correct answer is 2.
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The degree of a rational function % 1s found by subtracting the degree of the denomi-

nator from the degree of the numerator.

82. Which of the following is a quadratic equation?
(A)2? -3/ +2=0

(B)x+%:x2
(C)xz—i-#zf)

(D) 222 — 52 = (v — 1)?

Correct Answer: (D) 222 — 52 = (v — 1)?

Solution:

Step 1: Definition of a quadratic equation A quadratic equation is in the form:

ar? +br+c=0

where a, b, ¢ are constants, and a # 0.

Step 2: Analyze each option - (A) 22 — 3,/ +2 = 0 contains /z, making it non-quadratic.
- (B) z + 1 = 2? contains 1, making it non-quadratic. - (C) z* + % = 5 contains -, making it
non-quadratic. - (D) 222 — 52 = (z — 1)? expands to 222 — 52 = x> — 2z + 1, which simplifies

to:

22 -32-1=0

which is a quadratic equation.
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A quadratic equation must have the highest exponent of = equal to 2 and should not

contain fractional or radical terms.

83. If one root of the quadratic equation x> 4 2kz + 4 = 0 is 2, then the value of  is:
(A) -1

(B) —2
(C) 2
(D) —4

Correct Answer: (B) —2

Solution:
Step 1: Use the root substitution method Since x = 2 is a root, it must satisfy the

equation:

22 4 2k(2)+4=0

Step 2: Solve for &

4+4k+4=0

8+4k =0

4k = -8

Thus, the correct answer is —2.
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To determine an unknown coefficient when a root is given, substitute the root into the

quadratic equation and solve for the unknown variable.

84. If (= + 3) is a factor of az” + x + 1, then the value of a is:
(A)3

(B) 5

© 3

(D) 9

Correct Answer: (C) 2

Solution:
Step 1: Use the factor theorem If (z+ 3) is a factor, then substituting z = —3 in az® +z+1
should yield 0.

Step 2: Substitute z = —3

a(=3)2 4+ (=3)+1=0

9a—-3+1=0

9a—2=0

9a

I
DO
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2
a=—
9

Step 3: Conclusion Thus, the correct answer is %

The factor theorem states that if (z + k) is a factor of a polynomial f(z), then f(—k) = 0.

85. For what value of p, the roots of the quadratic equation pz> — 2z + 3 = 0 are real and
equal?

(A) 1
(B) 3
(€) 3

(D) 3

Correct Answer: (B) 3

Solution:
Step 1: Use the condition for equal roots For a quadratic equation az? + bz + ¢ = 0, the

roots are real and equal if:

D =b%—4ac =0

Here, a = p, b= —2, and ¢ = 3.

Step 2: Solve for p



4—12p=0

12p=14

Thus, the correct answer is %

The roots of a quadratic equation are equal if the discriminant D = b — 4ac is zero.

86. What is the nature of the roots of the quadratic equation 62> — 3z + 5 = 0?
(A) Real and unequal

(B) Real and equal

(C) Not real

(D) None of these

Correct Answer: (C) Not real

Solution:
Step 1: Compute the discriminant For a quadratic equation ax? + bz + ¢ = 0, the discrim-

inant is:

D = b% — 4ac

Substituting a = 6, b = —3, and ¢ = 5:

D = (=3)* —4(6)(5)
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=9—-120

= —111

Step 2: Interpret the discriminant Since D < 0, the roots are not real.

Thus, the correct answer is **”Not real”**.

If D > 0, the roots are real and unequal. If D = 0, the roots are real and equal. If D < 0,

the roots are not real (complex).

87. If one root of the quadratic equation 22 + z — 20 = 0 is 4, then the other root is:

(A)b5

(B) —4
(C) —5
(D) 3

Correct Answer: (C) —5

Solution:
Step 1: Use the sum of roots formula For a quadratic equation ax? + bz + ¢ = 0, the sum

of the roots is:

a+f=—

Here,a =1,b =1, and ¢ = —20.

Step 2: Solve for the other root Given one root o = 4:

1
A+8=—=
+ 4 1
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Thus, the correct answer is —5.

The sum of the roots of a quadratic equation az? + bz + ¢ = 0 is given by —g.

88. If o and 3 are the roots of the quadratic equation 2> + 62 + 5 = 0, then the value of
o + B?is:

(A) 30

(B) 16

(C) 26

(D) 20

Correct Answer: (C) 26

Solution:

Step 1: Use the identity for sum of squares

o+ 3% = (a+f)* = 2ap3

From the equation 2% + 6z + 5 = 0:

- Sum of roots: o + 3 = —% = —6 - Product of roots: aff = % =5

Step 2: Compute o> + (2
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o+ B% = (—6)* — 2(5)

=36 —10

= 26

Thus, the correct answer is 26.

The identity o + 5% = (a + )% — 203 is useful for finding root sums without solving

for o and S explicitly.

89. The roots of the quadratic equation p2? — ¢z + r = 0, where p # 0, are:

(A) q:l:\/q2—4pr

(B) q:l:\/q +4pr
—qE+/q*>—4pr

C) q 22 i4

(D) —qE\/@+4pr

2p

Correct Answer: (A) =V 4" q2_4p 4

Solution:

Step 1: Use the quadratic formula For a quadratic equation of the form az? + bz + ¢ = 0,

the roots are given by:

—b+ Vb? — 4ac
Tr =
2a
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Step 2: Apply the formula Here, comparing with pz? — gz + r = 0:
-a=p-b=—q-c=r

Substituting into the quadratic formula:

X

(9 £ V(=9 — 4)(r)
2p

_ gtV —Apr
2p

Thus, the correct answer is:

qEt/q*—4dpr
2p

The quadratic formula is derived from completing the square of az? + bz + ¢ = 0.

90. If + = —1 is a common root of the equations 22> + 3z + p = 0 and ¢22 — gz + 4 = 0,
then the value of p + ¢ is:
(A)1
(B) —1
©)2
(D) -2

Correct Answer: (B) —1

Solution:

Step 1: Substitute - = —1 into the first equation

2(-1)?+3(-1)+p=0
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Step 2: Substitute + = —1 into the second equation

a(~1)? — (1) +4=0

¢g+qg+4=0

Step 3: Compute p + ¢

p+g=1+(-2)=-1

Thus, the correct answer is —1.

A common root means the given value satisfies both equations. Solve separately and

then sum the results.

91. What is the 11th term of the A.P. 3, -3, -1 .2 ...2
(A) 28
(B) 22
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(C) —38
(D) —48

Correct Answer: None of the above (Correct answer is —57)

Solution:

Step 1: Identify given values In an arithmetic progression (A.P.), the nth term is given by:

an=a+(n—1)d

where: - First term a = 3 - Second term as = —3, so common difference:

d=-3-3=—6

Step 2: Find the 11th term

a1 =3+ (11 — 1)(—6)

= 3+ 10(—6)

=3 —60

= —57

Thus, the correct answer is —57.

The nth term formula for an A.P. is a,, = a + (n — 1)d.

92. The number of terms in the A.P. 41,38, 35, ..., 8 is:
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(A) 12
(B) 14
(C) 10
(D) 15

Correct Answer: (A) 12

Solution:
Step 1: Identify given values First term: ¢ = 41 Common difference: d = 38 — 41 = —3

Lastterm: [ = 8

Step 2: Use the nth term formula

ap=a+ (n—1)d

Setting a,, = 8:

8 =41+ (n—1)(=3)

8§ — 41 = (n— 1)(~3)

—33 = (n—1)(—3)

n—1=11

Thus, the correct answer is 12.

Use a,, = a + (n — 1)d to find the number of terms in an arithmetic sequence.
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93. The sum of the first 50 terms of the A.P. 2,4.6,8, ... is:
(A) 2500

(B) 2550

(C) 2005

(D) 2000

Correct Answer: (B) 2550

Solution:
Step 1: Identify given values In an arithmetic progression (A.P.), the sum of the first n

terms is given by:

n

2

where: - First term a = 2 - Common difference d = 4 — 2 = 2 - Number of terms n = 50

Sn [2a + (n — 1)d]

Step 2: Compute the sum

— 25[4 449 x 2]

— 254 + 98]

= 25 x 102

= 2550

Thus, the correct answer is 2550.
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The sum of an A.P. can be calculated using S,, = %[2a + (n — 1)d].

94. The point (21/7, —3) lies in which quadrant?
(A) First

(B) Second

(C) Third

(D) Fourth

Correct Answer: (D) Fourth

Solution:
Step 1: Analyze the given coordinates The point is given as (21/7, —3). - The 2-coordinate

24/7 is positive. - The y-coordinate —3 is negative.

Step 2: Determine the quadrant - If x > 0 and y > 0, the point lies in the first quadrant.
-If x < 0 and y > 0, the point lies in the second quadrant. - If x < 0 and y < 0, the point lies
in the third quadrant. - If > 0 and y < 0, the point lies in the fourth quadrant.

Since = > 0 and y < 0, the point lies in the **fourth quadrant™*.

The coordinate sign determines the quadrant: - First Quadrant: (+, +) - Second Quad-

rant: (—,+) - Third Quadrant: (—, —) - Fourth Quadrant: (4, —)

95. The distance between the points (2 cos6,0) and (0, 2sin6) is:
(A)1

(B) 2

©) 3
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(D)4

Correct Answer: (D) 4

Solution:

Step 1: Use the distance formula The distance between two points (z1,y;) and (x2, y2) is

given by:

d=/(x2 — 1)+ (y2 — y1)?

Step 2: Substitute values Given points: - (2cos#,0) - (0,2sin6)

d= /(0 —2cos0)2 + (2sind — 0)2

= /(2c0s6)2 + (25in 6)2

= \/400329+4sin29

= \/4(cos2 0 + sin? 0)

= /(1)

Thus, the correct answer is 2.

The Pythagorean identity cos? 6 + sin?# = 1 simplifies many distance calculations.
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96. The intersecting point of the straight lines = —2 and y = 3 is:
(A) (-2,3)

(B) (2,-3)

(©) (3,-2)

(D) (=3,2)

Correct Answer: (A) (—2,3)

Solution:

Step 1: Understand the given equations The equation 2 = —2 represents a vertical line
passing through x = —2. The equation y = 3 represents a horizontal line passing through
y=3.

Step 2: Find the intersection point The intersection of these two lines occurs at the point:

(_273>

Thus, the correct answer is (—2, 3).

The intersection of two lines 2 = a and y = b is simply the coordinate (a, b).

97. The distance between the points (7, —4) and (-5, 1) is:
(A) 12

(B) 13

O 11

(D)5

Correct Answer: (B) 13
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Solution:

Step 1: Use the distance formula The distance between two points (z1,y;) and (x2,y2) is

given by:

d=/(xs —71)% + (y2 — y1)?

Step 2: Substitute values Given points: (7,—4) and (—5,1):

A==+ (1= (-

—/(-12)2 + (5)2

=144 4 25

= V169

=13

Thus, the correct answer is 13.

The distance formula is based on the Pythagorean theorem.

98. The point on the y-axis which is equidistant from the points (5, —2) and (-3, 2) is:
(A) (0,3)

(B) (-2,0)

(©) (0,-2)

(D) (2,2)
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Correct Answer: (C) (0, —2)

Solution:
Step 1: Let the required point be (0, y) Since the point lies on the y-axis, its coordinates

are (0,y).

Step 2: Use the distance formula The distance of (0, y) from (5, —2):

di =/(0—5)2+ (y+2)2 = /25 + (y + 2)2

The distance of (0,y) from (—3,2):

dy=~/(0+3)2+ (y—2)% =9+ (y — 2)°

Step 3: Equate distances and solve for y

V25 + (Y +2)2 =9+ (y — 2)2

Squaring both sides:

254+ (y+2)2 =9+ (y —2)?

Expanding:

B+’ +Ady+4=9+y>—4dy+4

Cancel y? on both sides:

2 +4y+4=9—-4y+4

29 + 4y = 13 — 4y

8y = —16

81



Thus, the correct answer is (0, —2).

For an equidistant point on the y-axis, use the distance formula and set distances equal

to solve for .

99. PQRS is a rectangle whose vertices are P(0,0), Q(6,0), R(6,2), and S(0,2). The area
of the rectangle is:
(A)6
(B)8
(C) 16
(D) 12

Correct Answer: (D) 12

Solution:

Step 1: Use the area formula for a rectangle The area of a rectangle is given by:

Area = Length x Width

Step 2: Identify length and width From given points: - P(0,0) to Q(6,0) gives length =
6. - Q(6,0) to R(6,2) gives width = 2.

Step 3: Compute the area

Area =6 x2 =12

Thus, the correct answer is 12.
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To find the area of a rectangle, multiply the length and width using coordinate differ-

ences.

100. If A(a,0), B(0,0), and C(0,b) are the vertices of A ABC, then the area of AABC is:
(A) ab

(B) %ab
©) %a2b2

(D) 3b?
Correct Answer: (B) 1ab

Solution:
Step 1: Use the area formula for a triangle The area of a triangle with vertices (z1,y1),

($27 yQ), and (:E37 ?JB) is given by

1
Area = 5 |z1(y2 — y3) + 22(y3s — y1) + 23(y1 — y2)|

Step 2: Substitute values Given points: A(a,0), B(0,0), C(0,b):
1
Area = 5 |a(0 —b) + 0(b — 0) + 0(0 — 0)|
1
~ 35 |—ab

= —ab

Thus, the correct answer 1s %ab.
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Use determinant-based area formula for triangle area calculation.
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