
MATHS

BOOKS - SURA MATHS (TAMIL ENGLISH)

GOV. MODEL QUESTION PAPER - 1

Section I

1. If A = { (x,y) : y = sin x, x  R } and B = { (x,y) : y = cos x, x  R} then A 

B contains

A. no element

B. in�nity many elements

C. only one element

D. cannot be determined.

Answer: A

∈ ∈ ∩

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_tQyD80j9ZEJb


Watch Video Solution

2. The number of relations on a set containing 3 elements is

A. 9

B. 81

C. 512

D. 1024

Answer: A::B

Watch Video Solution

3. The function f : [0,2  [-1,1] de�ned by f(x) = sin x is

A. one-to-one

B. onto

C. bijection cannot be de�ned

π] → 1

https://dl.doubtnut.com/l/_tQyD80j9ZEJb
https://dl.doubtnut.com/l/_fjDwTXSP3hTB
https://dl.doubtnut.com/l/_042wsf8020cR


D. cannot be de�ned

Answer:

Watch Video Solution

4. Let  Then the range of f is

A. R

B. 

C. 

D. 

Answer: A

Watch Video Solution

f : R → be defined byf(x) = 1|x|.

(1, ∞)

( − 1, ∞)

( − ∞, 1]

https://dl.doubtnut.com/l/_042wsf8020cR
https://dl.doubtnut.com/l/_c9poo7aKK0TP


5. If quadratic with coe�cients has no real roots, then its discriminant is

______

A. 0

B. 

C. 

D. 1

Answer:

Watch Video Solution

< 0

> 0

6. If |x + 2|  9 , then x belongs to

A. 

B. [-11,-7]`

C. 

D. 

≤

( − ∞, 7)

( − ∞, − 7) ∪ [11, ∞)

( − 11, − 7)

https://dl.doubtnut.com/l/_M5vTYnsh0hC9
https://dl.doubtnut.com/l/_nGtuVMO5LMgR


Answer: A

Watch Video Solution

7. If a and b are the roots of the equation  and satisfy 

 then the value of k is

A. 10

B. -8

C. 

D. 6

Answer:

Watch Video Solution

x2 − kx + 16 = 0

a2 + b2 = 32,

−8, 8

8. If  then x belongs to√x + 14 < 2,

https://dl.doubtnut.com/l/_nGtuVMO5LMgR
https://dl.doubtnut.com/l/_GmrQYE7m4OzL
https://dl.doubtnut.com/l/_7KCNfpDaOCaR


A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

( − 14, − 10)

( − 14, 10)

( − ∞, − 10)

(14, − 10)

9. 

A. 0

B. 1

C. -1

D. 89

Answer:

Watch Video Solution

cos 1∘ + cos 2∘ cos 3∘ ... + cos 179∘  is 

https://dl.doubtnut.com/l/_7KCNfpDaOCaR
https://dl.doubtnut.com/l/_E58n0bq75Cil


10. Which one of the following is not true for any 

A. 

B. 

C. 

D. 

Answer: A::C::D

Watch Video Solution

θ?

sin θ = −
3

4

sin θ = − 1

tan θ = 25

sec θ =
1

4

11. A wheel is spinning at 2 radians/second. How many seconds will it take

to make 10 complete rotations?

A. 

B. 

C. 

10π  seconds 

20π  seconds 

5π  seconds 

https://dl.doubtnut.com/l/_E58n0bq75Cil
https://dl.doubtnut.com/l/_z3O293bkpI2V
https://dl.doubtnut.com/l/_RD8dCAvViMwE


D. 

Answer: A::C::D

Watch Video Solution

15π  seconds 

12. 

A. 

B. 

C. 

D. 1

Answer: A::C

Watch Video Solution

 is 
cos 10∘ − sin 10∘

cos 10∘ + sin 10∘

tan 35∘

√3

tan 75∘

13. The product of r consecutive positive integers is divisible by

https://dl.doubtnut.com/l/_RD8dCAvViMwE
https://dl.doubtnut.com/l/_xepCJssLmY3M
https://dl.doubtnut.com/l/_6fgg11Es81CZ


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

r !

(r − 1) !

(r + 1) !

rr

14. Number of sides of a polygon having 44 diagonals is

A. 4

B. 

C. 11

D. 22

Answer: A

Watch Video Solution

4!

https://dl.doubtnut.com/l/_6fgg11Es81CZ
https://dl.doubtnut.com/l/_0rrtYw9FoX2D


15. If  are in AP then value of n is

A. 14

B. 11

C. 9

D. 5

Answer: A::D

Watch Video Solution

' ' C4, ' ' C5, ' ' C6

16. The sum of the digits in the unit's place of all the 4-digit numbers

formed by 3,4,5 and 6, without repetition , is

A. 432

B. 108

C. 36

https://dl.doubtnut.com/l/_0rrtYw9FoX2D
https://dl.doubtnut.com/l/_5iQeyDuTPfrD
https://dl.doubtnut.com/l/_pyWIbQVD3x9O


D. 72

Answer: A

Watch Video Solution

17. If a is the arithmetic mean and g is the geometric mean of two

numbers, then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

a ≤ g

a ≥ g

a = g

a > g

https://dl.doubtnut.com/l/_pyWIbQVD3x9O
https://dl.doubtnut.com/l/_fENqvfx1u0fG


18. The coe�cient of  in the expansion of  is

A. 0

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

x8y12 (2x + 3y)20

28312

28312 + 21238

C 20
8 28312

19. The value of  is

A. `(e^(2)+1)/(2e)

B. 

C. 

D. 

+ + + ...
1

2!

1

4!

1

6!

(e + 1)
2

2e

(e − 1)2

2e

e2 + 1
2e

https://dl.doubtnut.com/l/_tuSVhXSawO6P
https://dl.doubtnut.com/l/_0Lww2KyTxECR


Section Ii

Answer: A::B

Watch Video Solution

20. The remainder when  is divided by 17 is

A. 1

B. 3

C. 5

D. 6

Answer: A

Watch Video Solution

5240

https://dl.doubtnut.com/l/_0Lww2KyTxECR
https://dl.doubtnut.com/l/_6CGoiGT8YAAD


1. If

Watch Video Solution

A = {1, 2, 3, 4} and B = {3, 4, 5, 6},  find n((A ∪ B)) × (A ∩ B) × (AΔ

2. In the set Z of integers, de�ne m Rn if m-n is a multiple of 12. Prove that

R is an equivalence relation.

Watch Video Solution

3. Prove

are two elements. , then �nd the remaining elements of S.

Watch Video Solution

A × Ahas 9 elements,S = {(a, b) ∈ A × A : a > b}, (2, − 1) and (2, 1)

https://dl.doubtnut.com/l/_BHR1pZ2idDzY
https://dl.doubtnut.com/l/_0as6C9Imy9Wh
https://dl.doubtnut.com/l/_ghxG5BelsMMe


4. Prove

are two elements. , then �nd the remaining elements of S.

Watch Video Solution

A × Ahas 9 elements,S = {(a, b) ∈ A × A : a > b}, (2, − 1) and (2, 1)

5. Sove : 

Watch Video Solution

(x − 2)(x + 3)2 < 0.

6. If 

Watch Video Solution

A + B = 45∘ , show that(1 + tan A)(1 + tan B) = 2.

7. Prove that 

Watch Video Solution

= tan 3x
sin 4x + sin 2x

cos 4x + cos 2x

https://dl.doubtnut.com/l/_JxumQlJEMNWm
https://dl.doubtnut.com/l/_8bdsgKRBB58m
https://dl.doubtnut.com/l/_5mYzuugtlwJ9
https://dl.doubtnut.com/l/_z0ogNPE2nLJ8
https://dl.doubtnut.com/l/_R7iiesVE1lz0


Section Iii

8. Out of 6 consonants and 4 vowels, how many strings of 3 consonants

and 2 vowels can be formed ?

Watch Video Solution

9. Prove that 

Watch Video Solution

n

∑
k = 1

= 1 − .
1

k(k + 1)

1

n + 1

10. Prove that 

Watch Video Solution

log4 2 − log8 2 + log6 2...is1 − loge 2.

1. If :  is de�ned by f(x) = 3x-5, prove that f is a bijection and �nd its

inverse.

R → R

https://dl.doubtnut.com/l/_R7iiesVE1lz0
https://dl.doubtnut.com/l/_LjvYMf1XaL1K
https://dl.doubtnut.com/l/_CI1jhYsucAaL
https://dl.doubtnut.com/l/_WjMa2saiDOSQ


Watch Video Solution

2. For the curve y =  given in �gure draw, y=

Watch Video Solution

x3 (x + 1)3

3. If one root  is double the other root, show that k =

2 or - 25.

Watch Video Solution

k(x − 1)2 = 5x − 7

4. Resolve into partial fractions : 

Watch Video Solution

.
10x + 30

(x2 − 9)(x + 7)

5. Suppose that a boat travels 10 km from the port towards east and then

turns  to its left. If the boat travels further 8 km, how far from the60∘

https://dl.doubtnut.com/l/_WjMa2saiDOSQ
https://dl.doubtnut.com/l/_DWaaqOZW8BEy
https://dl.doubtnut.com/l/_U4oxj3sGIyfS
https://dl.doubtnut.com/l/_mIiAsLw75yub
https://dl.doubtnut.com/l/_cXK45PDpUwRW


port is the boat?

Watch Video Solution

6. If A + B + C , prove that  

sin 2A + sin 2B + sin 2C = 4 cos A cos B cos C

Watch Video Solution

=
π

2

7. How many di�erent selections of 5 books can be made from 12 di�erent

books if, 

(i) Two particular books are always selected ? 

(ii) Two particular books are never selected ?

Watch Video Solution

8. How many di�erent selections of 5 books can be made from 12 di�erent

books if, 

https://dl.doubtnut.com/l/_cXK45PDpUwRW
https://dl.doubtnut.com/l/_FA706AnKy7tE
https://dl.doubtnut.com/l/_E1ejOnU9dlVr
https://dl.doubtnut.com/l/_FCGy87U9vCen


(i) Two particular books are always selected ? 

(ii) Two particular books are never selected ?

Watch Video Solution

9. How many numbers are three between 100 and 500 with the digits

0,1,2,3,4,5, ? If 

(i) repetition of digits allowed 

(ii) the repetition of digits is not allowed ?

Watch Video Solution

10. Find the co-e�cient of 

Watch Video Solution

x15  in (x2 + )
10

1

x3

11. In  then show that a, b,

c, are in A.P.

ΔABC,  if tan = and tan = ,
A

2

5

6

C

2

2

5

https://dl.doubtnut.com/l/_FCGy87U9vCen
https://dl.doubtnut.com/l/_yb9XcPN2axsB
https://dl.doubtnut.com/l/_BZD5CztJNjps
https://dl.doubtnut.com/l/_p33zOsmA7S89


Section Iv

Watch Video Solution

1. Show that range of the function

Watch Video Solution

 is ( − ∞, − ] ∪ [1, ∞)
1

2 cos x − 1

1

3

2. Let

Watch Video Solution

f, g : R → R  defined as f(x) = 2x − |x| and g(x) = 2x + |x|. Findf0g.

3. Prove that the solution of " is "(-oo,-4)cup(-3,oo)l.`

Watch Video Solution

< 3
x + 1

x + 3

https://dl.doubtnut.com/l/_p33zOsmA7S89
https://dl.doubtnut.com/l/_SSvS3RD9tyMd
https://dl.doubtnut.com/l/_9fAJ7crgBQQ7
https://dl.doubtnut.com/l/_8KqgyMEl4yj3
https://dl.doubtnut.com/l/_aUavEPqKnl9T


4. If x cos  = y cos = z cos  , �nd the value of xy + yz

+ zx

Watch Video Solution

θ (θ + )
2π

3
(θ + )

4π

3

5. Solve 

Watch Video Solution

√3 tan2 θ + (√3 − 1)tan θ − 1 = 0

6. If the letters of the word APPLE are permuted in all possible ways and

the strings then formed are arranged in the dictionary order show that

the rank of the word APPLE is 12.

Watch Video Solution

7. A van has 8 seats. It has two seats in the froot with two row of three

seats behind. The van belongs to a family, consisting of seven members,

https://dl.doubtnut.com/l/_aUavEPqKnl9T
https://dl.doubtnut.com/l/_kMxDqsQnU7Dn
https://dl.doubtnut.com/l/_txbyRycE4WwZ
https://dl.doubtnut.com/l/_XyFZTYYOdxbF


 How many ways can the family sit in the van if  

i. Ther are no restriction? 

ii. Either F or M drives the van ? 

iii.  sits next to a window and is driving ?

Watch Video Solution

F , M, S1, S2, S3, D1, D2.

D1, D2

8. Using Mathemtical induction, show that for any natural number n, 

Watch Video Solution

+ + + ... + =
1

1.2

1

2.3

1

3.4

1

n(n + 1)

n

n + 1

9. Prove that  is approximately equal to  when x

is large.

Watch Video Solution

3√x3 + 7 −
3√x3 + 4

1

x2

https://dl.doubtnut.com/l/_XyFZTYYOdxbF
https://dl.doubtnut.com/l/_iGp7qZW0AGRr
https://dl.doubtnut.com/l/_TS7Tc9VL6rGn


10. Let  write down the

minimum number of ordered pairs to be indluded to R to make it an

equivalence relation.

Watch Video Solution

A = {2, 3, 5}  and relataion R = {(2, 5)}

11. If

then show that xyz = x + y + z.

Watch Video Solution

x
∞

∑
n = 0

cos2n θ, y =
∞

∑
n = 0

sin2n θ and z =
∞

∑
n = 0

cos2n θ sin2n θ, < θ < ,
π

2

https://dl.doubtnut.com/l/_w9Nheg5lvNu0
https://dl.doubtnut.com/l/_4oSQl8ev2Wh3

