
MATHS

BOOKS - FULL MARKS MATHS (TAMIL ENGLISH)

SAMPLE PAPER - 20 (UNSOLVED)

Part I I Choose The Correct Answer Answer All The Questions

1. A =  then the value of x is

A. 

B. 

C. 

D. 

Answer: A

[
x

]andAT = A− 1,
3
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https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_9oCyOPMqHnJH


Watch Video Solution

2. If z is non zero complex number, such that 2i then |z| is

A. 

B. 1

C. 2

D. 3

Answer: A

Watch Video Solution

z2 = z̄,

1

2

3. Which of the following is not true?

A. 

B. 

C. 

¯̄¯̄¯̄¯̄¯̄¯̄z1 + z2 = ¯̄¯z1 + ¯̄¯z2

¯̄̄ ¯̄̄ ¯z1z2 = ¯̄¯z1¯̄¯z2

Re(z) =
¯̄¯z1 + z

2

https://dl.doubtnut.com/l/_9oCyOPMqHnJH
https://dl.doubtnut.com/l/_VhevLbSvSldl
https://dl.doubtnut.com/l/_u5JdegK5yjft


D. 

Answer: D

Watch Video Solution

Im(z) =
z̄ − z

2i

4. If  and the system of equations x+(sin

 has a

non -trivial solution then  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

0 ≤ θ ≤ π

θ)y − (cos θ)z = 0, (cos θ)x − y + z = 0, (sin θ)x + y − z = 0

θ

2π

3

3π

4

5π

4

π

4

https://dl.doubtnut.com/l/_u5JdegK5yjft
https://dl.doubtnut.com/l/_9uMytkIfsqBJ
https://dl.doubtnut.com/l/_DF6wdHgQ3gez


5. If  is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

sin− 1 x + sin− 1 y = ,then cos − 1 x + cos − 1 y
2π

3

2π

3

π

3

π

6

π

6.  is equal to

A. 

B. 

C. 

D. 

sin(tan− 1 x)|x| < 1

x

√1 − x2

1

√1 − x2

1

√1 + x2

x

√1 + x2

https://dl.doubtnut.com/l/_DF6wdHgQ3gez
https://dl.doubtnut.com/l/_EystBYNNzMfK


Answer: D

Watch Video Solution

7. The equation of the circle passing through the foci ellispe

 having centre at ( 0,3) is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

+ = 1
x2

16

y2

9

x2 + y2 − 6y = 0

x2 + y2 − 6y − 7 = 0

x2 + y2 − 6y − 5 = 0

x2 + y2 − 6y + 5 = 0

8. The eqquation of the directrices of  are …………. .25x2 + 9y2 = 225

https://dl.doubtnut.com/l/_EystBYNNzMfK
https://dl.doubtnut.com/l/_jzx23vqRRJjS
https://dl.doubtnut.com/l/_bVIc5dW00AIM


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x = ±
4
25

x = ±
25

4

y = ±
4
25

y = ±
25

4

9. The angle between the lines

 is

A. 

B. 

C. 

D. 

Answer: D

= , z = 2 and = ,
x − 2

3

y + 1

−2

x − 1

1

2y + 3

3

z + 5

2

π

6

π

4

π

3

π

2

https://dl.doubtnut.com/l/_bVIc5dW00AIM
https://dl.doubtnut.com/l/_nxt3O2USPEQc


Watch Video Solution

10. The unit normal vector to the plane 2x - y + 2z = 5 are …………..

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2
→
i −

→
j + 2

→
k

(2
→
i −

→
j + 2

→
k )

1

3

− (2
→
i −

→
j +

→
k )

1

3

± (2
→
i −

→
j + 2

→
k )

1

3

11. The abscissa of the point on the curve  at which the

slope of the tangent is -0.25 ?

A. 

B. 

f(x) = √8 − 2x

−8

−4

https://dl.doubtnut.com/l/_nxt3O2USPEQc
https://dl.doubtnut.com/l/_eEjEh6JfIZJa
https://dl.doubtnut.com/l/_ond2mC0p48zM


C. 

D. 0

Answer: B

Watch Video Solution

−2

12. If  is the x - coordinate of the point of in�ection of a curve 

then (second derivative exists) ………….. .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x0 y = f(x)

f(x0) = 0

f' (x0) = 0

f' ' (x0) = 0

f' ' (x0) ≠ 0

https://dl.doubtnut.com/l/_ond2mC0p48zM
https://dl.doubtnut.com/l/_OHJofHMX0Klc
https://dl.doubtnut.com/l/_U46tk9OduCBi


13. If  and , then  is

equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

g(x, y) = 3x2 − 5y + 2y2, x(t) = et y(t) = cos t
dg

dt

6e2t + 5 sin t − 4 cos t sin t

6e2t − 5 sin t + 4 cos t sin t

3e2t + 5 sin t + 4 cos t sin t

3e2t − 5 sin t + 4 cos t sin t

14. The di�erential of y if  is ………… .

A. 

B. 

C. 

D. 

y = sin 2x

2 cos 2x

2 cos 2xdx

−2 cos 2xdx

cos 2xdx

https://dl.doubtnut.com/l/_U46tk9OduCBi
https://dl.doubtnut.com/l/_5Q3b9VBggjAm


Answer: B

Watch Video Solution

15. The value of is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∫
0

2
3 dx

√4 − 9x2

π

6

π

2

π

2

π

16. If n is even then  is ……………. .

A. 

∫
π / 2

0
cosn xdx

. . …
n

n − 1

n − 2

n − 3
n − 4
n − 5

π

2

https://dl.doubtnut.com/l/_5Q3b9VBggjAm
https://dl.doubtnut.com/l/_wuXscY3CNSjN
https://dl.doubtnut.com/l/_JZH0jaCXgom1


B. 

C. 

D. 

Answer: B

Watch Video Solution

. . ….
n − 1

n

n − 3

n − 2

n − 5

n − 4

1

2

π

2

. . … .1
n

n − 1

n − 2

n − 3
n − 4
n − 5

2

2

. . … .1
n − 1

n

n − 2

n − 2

n − 5

n − 4

2

3

17. The solution of the di�erential equation  represents

A. straight lines

B. circles

C. parabola

D. ellipse

Answer: C

Watch Video Solution

2x − y = 3
dy

dx

https://dl.doubtnut.com/l/_JZH0jaCXgom1
https://dl.doubtnut.com/l/_fCXQatapWXu2
https://dl.doubtnut.com/l/_ig6oEZE5ScKe


18. Two coins are to be �ipped. The �rst coin will land on heads with

probability 0.6, the second with probability 0.5. Assume that the results of

the �ips are independent, and let X equal the total number of heads that

result. The value of E[X] is

A. 0.11

B. 1.1

C. 11

D. 1

Answer: B

Watch Video Solution

19. Let X have a Bernoulli distribution with mean 0.4, then the variance of

(2X-3) is

A. 0.24

https://dl.doubtnut.com/l/_ig6oEZE5ScKe
https://dl.doubtnut.com/l/_NSxJYMTpgRhT


B. 0.48

C. 0.6

D. 0.96

Answer: D

Watch Video Solution

20.   

Which one of the following is correct for the truth value of

A. 

B. 

(p ∨ q) → − p?

(a) (b) (c) (d)

T T T T

(a) (b) (c) (d)

F T T T

https://dl.doubtnut.com/l/_NSxJYMTpgRhT
https://dl.doubtnut.com/l/_aQurenZUypik


Part Ii Ii Answer Any Seven Questions Questions No 30 Is Compulsory

C. 

D. 

Answer: B

Watch Video Solution

(a) (b) (c) (d)

F F T T

(a) (b) (c) (d)

T T T F

1. Find the rank of the following matrices by row reduction method : 

Watch Video Solution

⎡
⎢
⎣

3 −8 5  2

2 −5 1  4

−1  2 3 −2

⎤
⎥
⎦

2. Obtain the Cartesian equation for the locus of z = x + iy in each of the

cases: 

|z - 4 | = 16

https://dl.doubtnut.com/l/_aQurenZUypik
https://dl.doubtnut.com/l/_bHLfqbrJgVhS
https://dl.doubtnut.com/l/_BhpsGoC1FbTP


Watch Video Solution

3. Show that the polynomial  has at

least six imaginary roots.

Watch Video Solution

9x9 + 2x5 − x4 − 7x4 − 7x2 + 2

4. Solve the  for .

Watch Video Solution

tan− 1( ) = tan− 1 x
1 − x

1 + x

1

2
x > 0

5. Find the vertices, foci for the hyperbola .

Watch Video Solution

9x2 − 16y2 = 144

6. Find the angle between the line

 and the plane →
r = (2 î − ĵ + 2k̂) + t( î + 2ĵ − 2k̂)

https://dl.doubtnut.com/l/_BhpsGoC1FbTP
https://dl.doubtnut.com/l/_nIrpzzo99WpF
https://dl.doubtnut.com/l/_C13de4s12Cj4
https://dl.doubtnut.com/l/_gVzYQyMvsCVp
https://dl.doubtnut.com/l/_FbEJzRZqYgrI


Part Iii Iii Answer Any Seven Questions Questions No 40 Is Compulsory

.

Watch Video Solution

→
r ⋅ (6 î + 3ĵ + 2k̂) = 8

7. Evaluate : 

Watch Video Solution

∫
π / 4

−π / 4
x3 sin2 xdx

8. Find the constant C such that function  is a

density function

Watch Video Solution

f(x) = {
Cx2 1 < x < 4

0 Otherwise

1. A chemist has one solution which is 50% acid and another solution

which is 25 % acid. How much each should be mixed to make 10 litres of a

40 % acid solution ? (Use Cramer's rule to solve the problem).

https://dl.doubtnut.com/l/_FbEJzRZqYgrI
https://dl.doubtnut.com/l/_9UsgE9ZY8SFB
https://dl.doubtnut.com/l/_X6UROzS5Mp9I
https://dl.doubtnut.com/l/_ZqmbazZiJFdY


Watch Video Solution

2. If  is a cube root of unity, show that  

(i)   

(ii) 

Watch Video Solution

ω ≠ 1

(1 − ω + ω2)
6

+ (1 + ω − ω2)
6

= 128

(1 + ω)(1 + ω2)(1 + ω4)(1 + ω8)…2nterms = 1

3. It is known that the roots of the equation  are

in arithmetic progression. Find its roots.

Watch Video Solution

x3 − 6x2 − 4x + 24 = 0

4. Find the domain of .

Watch Video Solution

cos − 1( )
2 + sinx

3

https://dl.doubtnut.com/l/_ZqmbazZiJFdY
https://dl.doubtnut.com/l/_IPzOgxXWRRtl
https://dl.doubtnut.com/l/_x0eEH122MEat
https://dl.doubtnut.com/l/_GlsSVmHVZNl1


5. If  verify

that 

Watch Video Solution

→
a = 2

→
i + 3

→
j −

→
k ,

→
b = − 2

→
i + 5

→
k ,

→
c =

→
j − 3

→
k

→
a × (

→
b ×

→
c ) = (

→
a .

→
c )

→
b − (

→
a .

→
b )

→
c .

6. Find the intervals of monotonicity and local extrema of the function

Watch Video Solution

f(x) =
1

1 + x2

7. If , �nd the linear approximation

for w at (1,-1).

Watch Video Solution

w(x, y) = x3 − 3xy + 2y2, x, y ∈ R

8. Three fair coins are tossed simultaneously. Find the probability mass

function for number of heads occurred.

https://dl.doubtnut.com/l/_9yjL0NAFdR7z
https://dl.doubtnut.com/l/_M1DM3FLzsiFp
https://dl.doubtnut.com/l/_clDwRgKA81Uq
https://dl.doubtnut.com/l/_jTTU3bBYyFlu


Part Iv Iv Answer All The Questions

Watch Video Solution

9. Shows that 

Watch Video Solution

p ↔ q = [ − p ∨ q] ∧ [( − q) ∨ p]

10. If the equation of the ellipse is  (x and y are

measured in centimeters) where to the nearest centimeter, should the

patient's kidney stone be placed so that the re�ected sound hits the

kidney stone?

Watch Video Solution

+ = 1
(x − 11)2

484

y2

64

1. Solve the following system of linear equaltions, by Gaussian elimination

method: 

https://dl.doubtnut.com/l/_jTTU3bBYyFlu
https://dl.doubtnut.com/l/_xJNLRGaHJDTt
https://dl.doubtnut.com/l/_st47RTm3vg0V
https://dl.doubtnut.com/l/_qRpoH7CGqMhe


.

Watch Video Solution

4x + 3y + 6z = 25, x + 5y + 7z = 13, 2x + 9y + z = 1

2. Find the inverse of each of the following by Gauss - Jordan method : 

Watch Video Solution

⎡
⎢
⎣

1 −1 0

1 0 −1

6 −2 −3

⎤
⎥
⎦

3. Find cube roots of .

Watch Video Solution

√3 + i

4. If

.

Prove that. 

a = cos 2α + i sin 2α, b = cos 2β + i sin 2β and c = cos 2γ + i sin 2γ

https://dl.doubtnut.com/l/_qRpoH7CGqMhe
https://dl.doubtnut.com/l/_ltL933MatK8g
https://dl.doubtnut.com/l/_gHQmJU8o5O0c
https://dl.doubtnut.com/l/_fWx3r9ParvGW


(i)   

(ii) 

Watch Video Solution

√abc + = 2 cos(α + β + γ)
1

√abc

= 2 cos 2(α + β − γ)
(a2b2 + c2)

abc

5. If the root of  are in H.P. prove that 

 . Assume 

Watch Video Solution

x3 + px2 + qx + r = 0

9pqr = 27r2 + 2q3 p, q, r ≠ 0

6. Show that the set G of all rational numbers except  satis�es closure,

associative, identify and inverse property with respect to the operation

 given by  for all .

Watch Video Solution

−1

∗ a ∗ b = a + b + ab a, b ∈ G

7. If w(x,y) , �nd , and

evaluate at s=0.

= 6x3 − 3xy + 2y2, x = es, y = cos s ∈ R
dw

ds

https://dl.doubtnut.com/l/_fWx3r9ParvGW
https://dl.doubtnut.com/l/_G5gYyPsoUYxk
https://dl.doubtnut.com/l/_tqFKqx1ZUhg8
https://dl.doubtnut.com/l/_yn0SXkevTFuK


Watch Video Solution

8. A pair of fair dice is rolled once . Find the probability mass function to

get the number of fours .

Watch Video Solution

9. If  is an arithmetic progression with common

di�erence d. Prove that

Watch Video Solution

a1, a2, a3, …. . an

tan[tan− 1( ) + tan− 1( ) + … + tan− 1(
d

1 + a1a2

d

1 + a2a3

d

1 + anan− 1

10. Find the local maximum and local minimum of

Watch Video Solution

f(x) = 2x3 + 5x2 − 4x

https://dl.doubtnut.com/l/_yn0SXkevTFuK
https://dl.doubtnut.com/l/_NLxaH8YuPf3x
https://dl.doubtnut.com/l/_hjGoJDpQF3uZ
https://dl.doubtnut.com/l/_FQW0yKNyoegF
https://dl.doubtnut.com/l/_CGVIdPke5jHg


11. Evaluate the following integrals using properties of integration :

.

Watch Video Solution

∫
1

0

dx
log(1 + x)

1 + x2

12. Find the vertex, focus, directrix, and length of the latus rectum of the

parabola 

Watch Video Solution

x2 − 4x − 5y − 1 = 0

13. Assume that the rate at which radioactive nuclei decay is proportioanl

to the number of such nuclei that are present in a given sample. In a

certain sample  of the original number of radioactive nuclei have

undergone disintegration in a period of 100 years. What percentage of

the original radioactive nuclei will remain after 1000 years.?

Watch Video Solution

10 %

https://dl.doubtnut.com/l/_CGVIdPke5jHg
https://dl.doubtnut.com/l/_BpBvqlIzkqJ0
https://dl.doubtnut.com/l/_yz3hhjwYhN6c
https://dl.doubtnut.com/l/_VvUMTHq59iKs


14. Find the vector parametric, vector non-parametric and Cartesian form

of the equation of the plane passing through the points (-1, 2, 0), (2, 2, -1)

and parallel to the straight line 

Watch Video Solution

= =
x − 1

1

2y + 1

2

z + 1

−1

https://dl.doubtnut.com/l/_VvUMTHq59iKs

