
MATHS

BOOKS - SURA MATHS (TAMIL ENGLISH)

MODAL QUESTION PAPER

Section I

1. A= , B=adj A and C =3A, then =

A. 

B. 

C. 

D. 1

Answer:

h id l i

[
3 5

1 2
]

|adjB|

|C|

1

3

1

9

1

4

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_K7ZN1Z6QYpJp


Watch Video Solution

2. If the inverse of the matrix  is , then the

ascending order of a, b, c, d is

A. a, b, c, d

B. d, b, c, a

C. c, a, b, d

D. b, a, c, d

Answer:

Watch Video Solution

[
1 2

3 −5
]
n

[
a b

c d
]

1

11

3. The least value of n satisfying  is

A. 30

B. 24

[ + ]

n

= 1
√3

2

i

2

https://dl.doubtnut.com/l/_K7ZN1Z6QYpJp
https://dl.doubtnut.com/l/_FkazBLqxlNY6
https://dl.doubtnut.com/l/_fLUEwpgFdd3Y


C. 12

D. 18

Answer:

Watch Video Solution

4. The principal argument of  is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

3

−1 + i

−5π

6

−2π

3

−3π

4

−π

2

https://dl.doubtnut.com/l/_fLUEwpgFdd3Y
https://dl.doubtnut.com/l/_ByofuPHOcBNu


5. The polynomial  has :

A. one negative and two real roots

B. one positive and two imaginary roots

C. three real roots

D. no solution

Answer:

Watch Video Solution

x3 + 2x + 3

6. The domain of the function defined by  is

A. [1, 2]

B. [-1, 1]

C. [0, 1]

D. [-1, 0]

f(x) = sin− 1 √x − 1

https://dl.doubtnut.com/l/_lvbECs8ZBnp6
https://dl.doubtnut.com/l/_MNMlMddCUCpK


Answer:

Watch Video Solution

7. If x + y = k is a normal to the parabola  then the value of k is

A. 3

B. -1

C. 1

D. 9

Answer:

Watch Video Solution

y2 = 12x

8. The circle passing through (1,-2) and touching the axis of x at (3,0)

passing through the point

https://dl.doubtnut.com/l/_MNMlMddCUCpK
https://dl.doubtnut.com/l/_4Nh0RZ9ot2Jk
https://dl.doubtnut.com/l/_OIh144tU9Bla


A. (-5, 2)

B. (2, -5)

C. (5, -2)

D. (-2, 5)

Answer:

Watch Video Solution

9. The volume of the parallelepiped with its edges represented by the

vectors  is

A. 

B. 

C. 

D. 

Answer:

î + ĵ, î + 2ĵ, î + ĵ + πk̂

π

2

π

3

π

π

4

https://dl.doubtnut.com/l/_OIh144tU9Bla
https://dl.doubtnut.com/l/_psAaVSRR37uS


Watch Video Solution

10. If the line

is

A. (-5, 5)

B. (-6, 7)

C. (5, -5)

D. (6, -7)

Answer:

Watch Video Solution

= =  lies in the plane x + 3y − az + β = 0  then (
x − 2

3

y − 1

−5

z + 2

2

11. The function  is increasing in the interval

A. 

sin4 x + cos4 x

[ , ]
5π

8

3π

4

https://dl.doubtnut.com/l/_psAaVSRR37uS
https://dl.doubtnut.com/l/_dqGCluUMLFnl
https://dl.doubtnut.com/l/_rnNLlSZOvpGY


B. 

C. 

D. 

Answer:

Watch Video Solution

[ , ]
π

2

5π

8

[ , ]
π

4

π

2

[0, ]
π

4

12. The curve 

A. has no horizontal tangent

B. is concave up

C. is concave down

D. has no points of inflection

Answer:

Watch Video Solution

y = ax4 + bx2  with ab > 0

https://dl.doubtnut.com/l/_rnNLlSZOvpGY
https://dl.doubtnut.com/l/_G8tBU9Y6A7kJ
https://dl.doubtnut.com/l/_gZlAndKthrVL


13. If , then  is

A. 1

B. -1

C. 0

D. 2

Answer:

Watch Video Solution

u = (x − y)
2

+
∂u

∂x

∂u

∂y

14. The value of  is…….

A. 

B. 

C. 

D. 

∫
π

0

dx

1 + 5cos x

π

2

π

3π

2

2π

https://dl.doubtnut.com/l/_gZlAndKthrVL
https://dl.doubtnut.com/l/_qU1AIDsPVYKa


Answer:

Watch Video Solution

15. The volume of solid of revolution of the region bounded by

 about x-axis is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

y2 = x(a − x)

πa3

πa3

4

πa3

5

πa3

6

16. If m, n are the order and degree of the differential equation

 respectively, then the value of  is[ + ] = a
d4y

dx
4

d2y

dx
2

1
2 d2y

dx
2

4m − n

https://dl.doubtnut.com/l/_qU1AIDsPVYKa
https://dl.doubtnut.com/l/_oDIZZ1Q9WeXr
https://dl.doubtnut.com/l/_axvJL52lmoDK


A. 15

B. 12

C. 14

D. 13

Answer:

Watch Video Solution

17. The solution of the differential equation  is

A. 

B. 

C. 

D. 

Answer:

= +
dy

dx

y

x

ϕ( )
y

x

ϕ' ( )y
x

xϕ( ) = k
y

x

ϕ( ) = kx
y

x

yϕ( ) = k
y

x

ϕ( ) = ky
y

x

https://dl.doubtnut.com/l/_axvJL52lmoDK
https://dl.doubtnut.com/l/_csI0BiCHIuOy


Watch Video Solution

18. If P{X=0}=1-P{X=1}. If E{X}=3Var(X), then P{X=0} is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

2

3

2

5

1

3

1

5

19. Which one is the contrapositive of the statement ?

A. 

B. 

C. 

(p ∨ q) → r

¬r → ( ¬p ∧ ¬q)

¬r → (p ∨ q)

r → (p ∧ q)

https://dl.doubtnut.com/l/_csI0BiCHIuOy
https://dl.doubtnut.com/l/_PyiJbEBVeSeD
https://dl.doubtnut.com/l/_hoMP0OfImjX8


Section Ii

D. 

Answer:

Watch Video Solution

p → (q ∨ r)

1. Solve the following system of linear equations by Cramer's rule 2x - y =

3, x + 2y = -1.

Watch Video Solution

2. If  are complex numbers such that 

, find the value of 

.

Watch Video Solution

z1, z2 and z3

|z1| = |z2| = |z3| = |z1 + z2 + z3| = 1

∣
∣
∣

+ +
∣
∣
∣

1

z1

1

z2

1

z3

https://dl.doubtnut.com/l/_hoMP0OfImjX8
https://dl.doubtnut.com/l/_JGmTBNs9RjOh
https://dl.doubtnut.com/l/_r29JaawOXQZR
https://dl.doubtnut.com/l/_GQCFQuOUE04r


3. Find the value of .

Watch Video Solution

sin( − sin− 1( − ))
π

3

1
2

4. Find the equation of the parabola with vertex (-1, -2), axis parallel to y-

axis and passing through (3, 6).

Watch Video Solution

5. If  are three unit vectors such that  are non-parallel and 

Watch Video Solution

â, b̂, ĉ b̂ and ĉ

â × (b̂ × ĉ) = b̂,  find the angle between 
→
a and

→
c .

1
2

6. If the mass m(x) (in kilograms) of a thin rod of length x(in metres) is

given by,  then what is the rate of change of mass with

respect to the length when it is x = 27 meters.

m(x) = √3x

https://dl.doubtnut.com/l/_GQCFQuOUE04r
https://dl.doubtnut.com/l/_mZoVpDLVAPhV
https://dl.doubtnut.com/l/_9gCRQUKJf9Ug
https://dl.doubtnut.com/l/_rOJToKu8kxsE


Watch Video Solution

7. Evaluate : , where .

Watch Video Solution

∫
∞

0

e−axxndx a > 0

8. Show that  is a solution of the differential

equation 

Watch Video Solution

y = ax + , x ≠ 0
b

x

x2y' ' + xy' − y = 0.

9. Find the mean of a random variable X, whose probability density

function is .

Watch Video Solution

f(x) = {
λe−λx for x ≥ 0

0 otherwise

https://dl.doubtnut.com/l/_rOJToKu8kxsE
https://dl.doubtnut.com/l/_WtsbmZ2Ujldo
https://dl.doubtnut.com/l/_WxVoJXQVHkif
https://dl.doubtnut.com/l/_CsTqnUwfKk8x


Section Iii

10. Let  be a binary operation on set Q of rational numbers defined as 

. Write the identity for , If any.

Watch Video Solution

∗

a ∗ b =
ab

8
∗

1. Find the inverse of  by Gauss Jorden method.

Watch Video Solution

[
2 −1

5 −2
]

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

 are .

Watch Video Solution

ω ≠ 1

(z − 1)3 + 8 = 0 −1, 1 − 2ω, 1 − 2ω2

3. Find all real numbers satisfying 4x − 3(2x+ 2) + 25 = 0

https://dl.doubtnut.com/l/_3r8WUYGZJSAH
https://dl.doubtnut.com/l/_fkj3za3a26D6
https://dl.doubtnut.com/l/_GS9IJUT0z4s0
https://dl.doubtnut.com/l/_PKs7aZBfXYe1


Watch Video Solution

4. Find the centre, foci and eccentricity of the hyperbola

Watch Video Solution

12x2 − 4y2 − 24x + 32y − 127 = 0

5. Find the image of the point whose position vector is  in the

plane .

Watch Video Solution

î + 2ĵ + 3k̂

→
r . ( î + 2ĵ + 4k̂) = 38

6. Evaluate : .

Watch Video Solution

lim
x→ 0 +

x logx

https://dl.doubtnut.com/l/_PKs7aZBfXYe1
https://dl.doubtnut.com/l/_NCxVj1Fp0f8v
https://dl.doubtnut.com/l/_glvawZccaAjC
https://dl.doubtnut.com/l/_EL0YYub63Ggx


7. Find a linear approximation for the following functions at the indicated

points. 

Watch Video Solution

f(x) = x3 − 5x + 12, x0 = 2

8. By using the properties of definite integrals, evaluate 

Watch Video Solution

∫
3

0
|x − 1|dx

9. Solve : .

Watch Video Solution

+ 2y cot x = 3x2cosec2x
dy

dx

10. A fair coin is tossed a fixed number of times. If the probability of

getting seven heads is equal to that of getting nine heads, find the

probability of getting exactly two heads.

https://dl.doubtnut.com/l/_JGujTYprVhHJ
https://dl.doubtnut.com/l/_PfLK32HL6qJW
https://dl.doubtnut.com/l/_8caNVFqcxiko
https://dl.doubtnut.com/l/_fANcIQWJuZJg


Section Iv

Watch Video Solution

1. If z = x + iy and arg . Show that 

.

Watch Video Solution

( ) =
z − i

z + 2

π

4

x2 + y2 + 3x − 3y + 2 = 0

2. Solve the equation : 

Watch Video Solution

3x4 − 16x3 + 26x2 − 16x + 3 = 0

3. Solve : 

Watch Video Solution

tan− 1( ) + tan− 1( ) =
x − 1

x − 2

x + 1

x + 2

π

4

https://dl.doubtnut.com/l/_fANcIQWJuZJg
https://dl.doubtnut.com/l/_yjZsEr4DV5jt
https://dl.doubtnut.com/l/_CCQd7U9nA7wl
https://dl.doubtnut.com/l/_c8ddu4Dby2QW
https://dl.doubtnut.com/l/_TDrsyfdFoQLM


4. A rod of length 1.2 m moves with its ends always touching the

coordinate axes. The locus of a point Pon the rod, which is 0.3 m from the

end in contact with x-axis is an ellipse. Find the eccentricity.

Watch Video Solution

5. Find the non-parametric and Cartesian equations of the plane passing

through the point (4, 2, 4) and is perpendicular to the planes 2x + 5y + 4z

+ 1 = 0 and 4x + 7y + 6z + 2 = 0.

Watch Video Solution

6. A steel plant is capable of producing x tonnes per day of a law-grade

steel and y tonnes per day of a hight-grade steel, where . If

the fixed market price of low-grade steel is half that of high-grade steel,

then what should be optimal productions in law-grade steel and high-

grade steel in order to have maximum receipts.

Watch Video Solution

y =
40 − 5x
10 − x

https://dl.doubtnut.com/l/_TDrsyfdFoQLM
https://dl.doubtnut.com/l/_nfafgYRvq8um
https://dl.doubtnut.com/l/_JjoEqqkRkGfD


7. Let . Find 

.

Watch Video Solution

z(x, y) = xey + ye−x, x = e− t, y = st2, s, t ∈ R

and
∂z

∂s

∂z

∂ t

8. Find the area of the region bounded between the parabola  and

the curve y=|x|.

Watch Video Solution

x2 = y

9. Water at temperature  cools in 10 minutes to  in a room

temperature of . 


Find 

(i) The temperature of water after 20 minutes 

(ii) The time when the temperature is  


h id l i

100∘C 80∘C

25∘C

40∘C

[loge = − 0.3101, loge 5 = 1.6094]
11

15

https://dl.doubtnut.com/l/_JjoEqqkRkGfD
https://dl.doubtnut.com/l/_VMHzm0zRMK6V
https://dl.doubtnut.com/l/_jN3UDLzgzSHy
https://dl.doubtnut.com/l/_b9vJzjJ3Gtfr


Watch Video Solution

10. Suppose a discrete random variable can only take the values 0, 1, and

2. The probability mass function is defined by 

 


Find (i) the value of k (ii) cumculative distribution function (iii) .

Watch Video Solution

f(x) = {
, for x=0,1,2

0 otherwise

x2 + 1

k

P (X ≥ 1)

11. Using truth table check whether the statements 

and  are logically equivalent.

Watch Video Solution

~(p ∨ q) ∨ (~p ∧ q)

~p

12. Prove by vector method that 

Watch Video Solution

sin(α + β) = sinα cos β + cosα sinβ.

https://dl.doubtnut.com/l/_b9vJzjJ3Gtfr
https://dl.doubtnut.com/l/_ghFScDg6KWcK
https://dl.doubtnut.com/l/_mAnNZ7LDK3AI
https://dl.doubtnut.com/l/_xG64Du1wBY1A
https://dl.doubtnut.com/l/_hkZPCuw22VKq


Part I

13. Find the equations of tangent and normal to the curve

 at the point where it cuts the x-axis.

Watch Video Solution

y2 − 4x − 2y + 5 = 0

1. The rank of the matrix  is

A. 2

B. 1

C. 3

D. 4

Answer:

Watch Video Solution

⎡
⎢
⎣

1 2 3 4

2 4 6 8

−1 −2 −3 −4

⎤
⎥
⎦

https://dl.doubtnut.com/l/_hkZPCuw22VKq
https://dl.doubtnut.com/l/_j9A1CGeAUKuy
https://dl.doubtnut.com/l/_BVx8wxBkC4vJ


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

 has a

non -trivial solution then  is

A. 

B. 

C. 

D. 

Answer:

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

5π

6

π

4

2π

3

3π

4

3. If | | = 1, 


 then the value of  is

A. 2

B. 1

z1 |z2| = 2, |z3| = 3 and ∣ 9z1z2 + 4z1z3 + z2

z3 = 12 ∣ , |z1 + z2 + z3|

https://dl.doubtnut.com/l/_BVx8wxBkC4vJ
https://dl.doubtnut.com/l/_ypAXTPSXEQuZ


C. 4

D. 3

Answer:

Watch Video Solution

4. Which one of the points  is farthest from the

origin?

A. 3

B. 

C. i

D. 2

Answer:

Watch Video Solution

i, − 2 + i, 2 and 3

−2 + i

https://dl.doubtnut.com/l/_ypAXTPSXEQuZ
https://dl.doubtnut.com/l/_NjzUgNazOAHw
https://dl.doubtnut.com/l/_xmpmUXw0zVDK


5. If  and  are the zeros of , then  is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

α, β γ x3 + px2 + qx + r Σ
1

α

q

r

−p

r

−q

r

−q

p

6. The range of  is

A. 

B. 

C. 

D. 

sec− 1 x

[ − π, π]\{ }
π

2

[0, π]\{ }
π

2

[0, π]\{ }
π

2

[ − π, π]\{ }
π

2

https://dl.doubtnut.com/l/_xmpmUXw0zVDK
https://dl.doubtnut.com/l/_88NJvbp4QXDA


Answer:

Watch Video Solution

7. If P (x,y) be any point on  with foci 

 then  is

A. 6

B. 8

C. 12

D. 10

Answer:

Watch Video Solution

16x2 + 25y2 = 400

F1(3, 0) and F2( − 3, 0) PF1 + PF2

8. If the length of the perpendicular from the origin to the plane

2x + 3y + λz = 1, λ > 0  is  then the value of is λ  is 
1

5

https://dl.doubtnut.com/l/_88NJvbp4QXDA
https://dl.doubtnut.com/l/_XruGDip2r3wr
https://dl.doubtnut.com/l/_wt03UOgNtHKx


A. 0

B. 1

C. 

D. 

Answer:

Watch Video Solution

2√3

3√2

9. The system of linear equations x+y+z =2, 2x+y-z=3, 3x+2y+kz= has a

unique solution if

A. 

B. 

C. 

D. k = 0

Answer:

k ≠ 0

−1 < k < 1

−2 < k < 2

https://dl.doubtnut.com/l/_wt03UOgNtHKx
https://dl.doubtnut.com/l/_xXBUIvTwWmx9


Watch Video Solution

10. If A is an orthogonal matrix, then |A| is

A. 1

B. -1

C. 

D. 0

Answer: C

Watch Video Solution

±1

11. If z is a complex number such that Re (z) = Im(z), then

A. 

B. 

C. 

Re(z2) = 0

Im(z2) = 0

Re(z2) = Im(z2)

https://dl.doubtnut.com/l/_xXBUIvTwWmx9
https://dl.doubtnut.com/l/_I5nPkExF14rz
https://dl.doubtnut.com/l/_raYznTCXdKBS


D. 

Answer:

Watch Video Solution

Re(z2) = − Im(z2)

12. If z is any complex number, then the points 

A. form a square

B. form a trapenzium

C. are collinear

D. lie on a circle  with centre (0,0) and radius 

Answer:

Watch Video Solution

z, iz, − z, − iz

|z| = √2 √2

https://dl.doubtnut.com/l/_raYznTCXdKBS
https://dl.doubtnut.com/l/_9zdJTJAp5ufw


13. If  are the roots of  then the

value of  is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

sinα and cosα 25x2 + 5x − 12 = 0

sin 2α

12

25

−12

25

−24
25

4
5

14. If a and b are odd integers then the roots of the equation

 are

A. rational

B. irrational

C. non real

2ax2 + (2a + b)x + b = 0(a ≠ 0)

https://dl.doubtnut.com/l/_Umth5IM9rUVC
https://dl.doubtnut.com/l/_fNQiLE22VrNE


D. rational and equal

Answer:

Watch Video Solution

15. If  then x is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

4 cos − 1 x + sin− 1 x = π,

3

2

1

√2

√3

2

2

√3

16. The domain of the function  iscos − 1(2x − 1)

https://dl.doubtnut.com/l/_fNQiLE22VrNE
https://dl.doubtnut.com/l/_BHH1cr07UZ3P
https://dl.doubtnut.com/l/_YVUo1MxMugTF


A. [0, 1]

B. [-1, 1]

C. (-1, 1)

D. 

Answer:

Watch Video Solution

(0, π)

17. If 5x + 9 = 0 is the directrix of the hyperbola  then its

corresponding focus is

A. 

B. (5, 0)

C. (-5, 0)

D. 

Answer:

16x2 − 9y2 = 144

( , 0)
−5

3

( , 0)
5

3

https://dl.doubtnut.com/l/_YVUo1MxMugTF
https://dl.doubtnut.com/l/_MAR4M4itb0J0


Watch Video Solution

18. If  represent the

circle then its centre is

A. 

B. 

C. (1, 1)

D. (-1, -1)

Answer:

Watch Video Solution

ax2 + by2 + (a + b − 4)xy − ax − by − 20 = 0

( , )
1

2

1

2

( − , − )
1

2

1

2

19. The foot of the perpendicular from A (1, 0, 0) to the line

 is

A. (3, -4, -2)

= =
x − 1

2

y + 1

−3

z + 10

8

https://dl.doubtnut.com/l/_MAR4M4itb0J0
https://dl.doubtnut.com/l/_ohVpFBbkLsmW
https://dl.doubtnut.com/l/_vw5soWAZEDei


B. (5, -8, -4)

C. (-3, 4, 2)

D. (2, -3, 4)

Answer:

Watch Video Solution

20. If A is a non-singular matrix such that

=

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

A− 1 = [
5 3

−2 −1
], then(AT )

− 1

[
−5 3

2 1
]

[
5 3

−2 −1
]

[
−1 −3

2 5
]

[
5 −2

3 −1
]

https://dl.doubtnut.com/l/_vw5soWAZEDei
https://dl.doubtnut.com/l/_y6uXGSu6WlRb


21. If adj A =  and adj B =  then adj (AB) is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

[
2 3

4 −1
] [

1 −2

−3 1
]

[
−7 −1

7 −9
]

[
−6 5

−2 −10
]

[
−7 7

−1 −9
]

[
−6 −2

5 −10
]

22. If |z-2 + i| 2, then the greatest value of |z| is

A. 

B. 

C. 

≤

√3 − 2

√3 + 2

√5 − 2

https://dl.doubtnut.com/l/_y6uXGSu6WlRb
https://dl.doubtnut.com/l/_voxBypiJUn8q
https://dl.doubtnut.com/l/_PvArU3wobwnx


D. 

Answer:

Watch Video Solution

√5 + 2

23. If , then the value of .

A. x - iy

B. 2x

C. 

D. x + iy

Answer:

Watch Video Solution

x2 + y2 = 1
1 + x + iy

1 + x − iy

−2iy

24. The product of all four values of  is(cos + i sin )
π

3

π

3

3
4

https://dl.doubtnut.com/l/_PvArU3wobwnx
https://dl.doubtnut.com/l/_x2nIkXr0uOoV
https://dl.doubtnut.com/l/_0epeto4UvpIr


A. -2

B. -1

C. 1

D. 2

Answer:

Watch Video Solution

25. The polynomial  has :

A. One negative and two imaginary zeros

B. imaginary zeros

C. Three real zeros

D. No zeros

Answer:

Watch Video Solution

x3 + 2x + 3

https://dl.doubtnut.com/l/_0epeto4UvpIr
https://dl.doubtnut.com/l/_nMFJ4uNt6hOO


26. The value of  is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

sin− 1(cos x), 0 ≤ x ≤ π

π − x

x −
π

2

− x
π

2

x − π

27. An ellipse has OB, as semi minor axis, F and F' its foci and the angle

FBF' is a right angle. Then the eccentricity of the ellipse is :

A. 

B. 

C. 

1

√2

1

2

1

4

https://dl.doubtnut.com/l/_nMFJ4uNt6hOO
https://dl.doubtnut.com/l/_AxS5yPIhyLe9
https://dl.doubtnut.com/l/_4RUnGAIgdPRX


D. 

Answer:

Watch Video Solution

1

√3

28. The vertex of the parabola  is :

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

x2 = 8y − 1

( − , 0)
1

8

( , 0)
1

8

(0, )
1

8

(0, − )
1

8

29. The value of  is equal to :[ î + ĵ, ĵ + k̂, k̂ + î]

https://dl.doubtnut.com/l/_4RUnGAIgdPRX
https://dl.doubtnut.com/l/_eABTerl46vKG
https://dl.doubtnut.com/l/_mIC2RKG0QZN5


A. 0

B. 1

C. 2

D. 4

Answer:

Watch Video Solution

30. The angle between the lines

 is

A. 

B. 

C. 

D. 

Answer:

= , 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/_mIC2RKG0QZN5
https://dl.doubtnut.com/l/_MdHEewEhME1C


Watch Video Solution

31. A stone is thrown up vertically. The height it reaches at time t seconds

is given by . The stone reaches the maximum height in

time t seconds is given by

A. 2

B. 2.5

C. 3

D. 3.5

Answer:

Watch Video Solution

x = 80t − 16t2

32. The value of the limit  is

A. 0

lim
x→ 0

(cot x − )
1

x

https://dl.doubtnut.com/l/_MdHEewEhME1C
https://dl.doubtnut.com/l/_cJt45eoqtvFj
https://dl.doubtnut.com/l/_GnCcYJobjK3z


B. 1

C. 2

D. 

Answer:

Watch Video Solution

∞

33. If , then  is equal to

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

f(x, y) = exy
∂2 f

∂x ∂y

xyexy

(1 + xy)exy

(1 + y)exy

(1 + x)exy

https://dl.doubtnut.com/l/_GnCcYJobjK3z
https://dl.doubtnut.com/l/_AsKiE7UT1oFl
https://dl.doubtnut.com/l/_ysr3UhiohXEO


34. The value of  is

A. 4

B. 3

C. 2

D. 0

Answer:

Watch Video Solution

∫
−

( )dx

π

4

π

4

2x7 − 3x5 + 7x3 − x + 1

cos2 x

35. The value of 

A. 

B. 

C. 

D. 

∫
0

cos3 3xdx

π

6

2

3

2

9

1

9

1

3

https://dl.doubtnut.com/l/_ysr3UhiohXEO
https://dl.doubtnut.com/l/_AnhKcNranTsm


Answer:

Watch Video Solution

36. The value of  is :

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

∫
π

0

dx

1 + 5cos x

π

2

π

3π

2

2π

37. The solution of the differential equation  is

A. 

+ = 0
dy

dx

1

√1 − x2

y + sin− 1 x = c

https://dl.doubtnut.com/l/_AnhKcNranTsm
https://dl.doubtnut.com/l/_FM6zo1mHAy28
https://dl.doubtnut.com/l/_F6UXmJkIW3Oq


B. 

C. 

D. 

Answer:

Watch Video Solution

x + sin− 1 y = 0

y2 + 2 sin− 1 x = c

x2 + 2 sin− 1 y = 0

38. If  is the integrating factor of the linear differential equation 

 then P is

A. 

B. cosx

C. tanx

D. cotx

Answer:

Watch Video Solution

sinx

+ Py = Q,
dy

dx

log sinx

https://dl.doubtnut.com/l/_F6UXmJkIW3Oq
https://dl.doubtnut.com/l/_ifjFAbj6OAv7


Part Ii

39. The order and degree of the differential equation 

A. 1, 2

B. 1, 1

C. 2, 1

D. 2, 2

Answer:

Watch Video Solution

[x + y' ]2 = (y' )2

1. If adj A = , find .

Watch Video Solution

⎡
⎢
⎣

−1 2 2

1 1 2

2 2 1

⎤
⎥
⎦

A− 1

https://dl.doubtnut.com/l/_ifjFAbj6OAv7
https://dl.doubtnut.com/l/_RnJTVBpdoIvq
https://dl.doubtnut.com/l/_DypJaOYyT2he
https://dl.doubtnut.com/l/_Et8bgi1bcvRQ


2. Simplify : .

Watch Video Solution

(sin + icos )
08π

6

π

6

3. Form a polynomial equation with integer coefficients with  as a

root.

Watch Video Solution

√
√2

√3

4. Find the value of .

Watch Video Solution

tan− 1(tan )
3π

5

5. Condition for y = mx + c to be a tangent to the circle  is

Watch Video Solution

x2 + y2 = a2

https://dl.doubtnut.com/l/_Et8bgi1bcvRQ
https://dl.doubtnut.com/l/_y6Q4euBgzDQb
https://dl.doubtnut.com/l/_bMwy4fahK4Oh
https://dl.doubtnut.com/l/_oYkmEE8KUL17


6. If  are coplanar, find the value

of m.

Watch Video Solution

2 î − ĵ + 3k̂, 3 î + 2ĵ + k̂, î + mĵ + 4k̂

7. Show that 

is purely imaginary.

Watch Video Solution

(2 + i√3)
10

− (2 − i√3)
10

8. Determine the number of positive and negative roots of the equation

.

Watch Video Solution

x9 − 5x8 − 14x7 = 0

9. Find the value of 

cot − 1(sin− 1 + sin− 1 )
3

5
4
5

https://dl.doubtnut.com/l/_jNHL6VjFm68E
https://dl.doubtnut.com/l/_KeQYOax2E6rM
https://dl.doubtnut.com/l/_Y19z9A61YRqC
https://dl.doubtnut.com/l/_egOxFAxvYOat


Watch Video Solution

10. If the system of linear equation x + 2ay + az = 0, x + 3by + bz = 0, x +

4cy + cz = 0 has a non-trival solution then show that a, b, c are in H.P.

Watch Video Solution

11. Simplify : .

Watch Video Solution

i59 +
1

i59

12. If  and  are the roots of the cubic equation 

 for a cubic equation roots are 

Watch Video Solution

α, β γ

x3 + 2x2 + 3x + 4 = 0,

2α, 2β, 2γ

https://dl.doubtnut.com/l/_egOxFAxvYOat
https://dl.doubtnut.com/l/_e46ONs8Kdl9d
https://dl.doubtnut.com/l/_VMojGSNdnjtP
https://dl.doubtnut.com/l/_JDW7zBZ4CxNl


13. Find the principal value of 

Watch Video Solution

cosec− 1( − 1)

14. Find the equation of the parabola if the curve is opened upward,

vertex is (-1, -2) and the length of the latus rectum is 4.

Watch Video Solution

15. If  are coplanar, find the value

of m.

Watch Video Solution

2 î − ĵ + 3k̂, 3 î + 2ĵ + k̂, î + mĵ + 4k̂

16. Determine whether the pair of straight lines

→
r = (2 î + 6ĵ + 3k̂) + t(2 î + 3ĵ + 4k̂),

→
r = (2 î − 3k̂) + s( î + 2ĵ + 3

https://dl.doubtnut.com/l/_TmMqFAcuvWSX
https://dl.doubtnut.com/l/_GfiQ97bnezz9
https://dl.doubtnut.com/l/_eKSPZjlVWl0G
https://dl.doubtnut.com/l/_QXIc3DDHs8SL


are parallel.

Watch Video Solution

17. Using Rolle's theorem find the point on the curve

 where the tangent is parallel to x-axis.

Watch Video Solution

y = x2 + 1, − 2 ≤ x ≤ 2

18. Find differential dy for .

Watch Video Solution

y =
(1 − 2x)

3

3 − 4x

19. Evaluate : .

Watch Video Solution

∫ x cos xdx

π

2

− π

2

https://dl.doubtnut.com/l/_QXIc3DDHs8SL
https://dl.doubtnut.com/l/_yjJdThtwRu8E
https://dl.doubtnut.com/l/_6qw7SP1R5iHc
https://dl.doubtnut.com/l/_EXAgRUCX625S


Part Iii

20. Write the Maclaurin series expansion of .

Watch Video Solution

e−x

1. Find the inverse of the non-singular matrix A = , by Gauss

Jordan method.

Watch Video Solution

[
0 5

−1 6
]

2. In a competitive examination, one mark is awarded for every correct

answer while  mark is deducted for every wrong answer. A student

answered 100 questions and got 80 marks. How many questions did he

answer correctly ? (Use Cramer's rule to solve the problem).

Watch Video Solution

1

4

https://dl.doubtnut.com/l/_b2CCFXKqOjuF
https://dl.doubtnut.com/l/_XfGlGwDyzY4Q
https://dl.doubtnut.com/l/_WfPGL6z1qSgx
https://dl.doubtnut.com/l/_mvIgoC5maByF


3. State triangle inequality.

Watch Video Solution

4. Find the condition that the roots of  are in

geometric progression. Assume .

Watch Video Solution

ax3 + bx2 + cx + d = 0

a, b, c, d ≠ 0

5. Find the domain of .

Watch Video Solution

sin− 1(2 − 3x2)

6. Find the equation of the parabola with vertex (-1, -2), axis parallel to y-

axis and passing through (3, 6).

Watch Video Solution

https://dl.doubtnut.com/l/_mvIgoC5maByF
https://dl.doubtnut.com/l/_QtCvZ3llhcd6
https://dl.doubtnut.com/l/_8xIjvoAQ7OB4
https://dl.doubtnut.com/l/_N9xuIpyTy9E4
https://dl.doubtnut.com/l/_OEyp6MED5GC8


7. if the normal at the point  on the parabola  meets the

parabola again in the point  then prove that 

Watch Video Solution

t1 y2 = 4ax

t2 t2 = − (t1 + )
2

t1

8. If  are three unit vectors such that  are non-parallel and 

Watch Video Solution

â, b̂, ĉ b̂ and ĉ

â × (b̂ × ĉ) = b̂,  find the angle between 
→
a and

→
c .

1

2

9. Determine whether the pair of straight lines 

are parallel. Find the shortest distance between them.

Watch Video Solution

→
r = (2 î + 6ĵ + 3k̂) + t(2 î + 3ĵ + 4k̂),

→
r = (2ĵ − 3k̂) + s( î + 2ĵ + 3

10. Prove that

.tan( + cos − 1( )) + tan( − cos − 1( )) =
π

4

1

2
a

b

π

4

1

2
a

b

2b

a

https://dl.doubtnut.com/l/_OEyp6MED5GC8
https://dl.doubtnut.com/l/_GrT1XVU0eX9Q
https://dl.doubtnut.com/l/_dLVmEO3KdaVZ
https://dl.doubtnut.com/l/_0HyBttg4PaDx


Watch Video Solution

11. If F  


Show that = F 

Watch Video Solution

(α) =
⎡
⎢
⎣

cosα 0 sinα

0 1 0

−sinα 0 cosα

⎤
⎥
⎦

(α) − 1 = F ( − α)

12. Find the values of the real numbers x and y, if the complex numbers 

(3 - i) x - (2-i) y + 2i + 5 and 2x + (-1 + 2i)y + 3 + 2i are equal

Watch Video Solution

13. Find a polynomial equation of minimum degree with rational

coefficients, having 2i+3 as a root.

Watch Video Solution

https://dl.doubtnut.com/l/_0HyBttg4PaDx
https://dl.doubtnut.com/l/_ht3B0ix2S8t5
https://dl.doubtnut.com/l/_qLqfa0XCbA8o
https://dl.doubtnut.com/l/_icFz2V9gqKlT
https://dl.doubtnut.com/l/_x0maKPTBZwCj


14. Solve : 

Watch Video Solution

tan− 1( ) + tan− 1( ) =
x − 1

x − 2

x + 1

x + 2

π

4

15. The parabolic communication antenna has a focus at 2 m distance

from the vertex of the antenna. Find the width of the antenna 3 m from

the vertex.

Watch Video Solution

16. Prove that 

Watch Video Solution

[
→
a ×

→
b ,

→
b ×

→
c ,

→
c ×

→
a ] = [

→
a ,

→
b ,

→
c ]

2

17. Evaluate .

Watch Video Solution

lim
x→ 0 +

( − )
1

x

1

ex − 1

https://dl.doubtnut.com/l/_x0maKPTBZwCj
https://dl.doubtnut.com/l/_Ga4XWvp5oTv2
https://dl.doubtnut.com/l/_QsnORyTcT9Md
https://dl.doubtnut.com/l/_ekgGqjCZHM3J
https://dl.doubtnut.com/l/_hbJWu7jyNFzO


Part Iv

18. Evaluate .

Watch Video Solution

∫
1

− 1
log( )dx

3 − x

3 + x

19. From the differential equations by eliminating arbitrary constants

given in bracket , {C, D}.

Watch Video Solution

Y = e3x  (C cos 2x + D sin 2x)

20. Draw the Geometrical diagram for the sum of two complex numbers,

, any verify the result.

Watch Video Solution

z1 and z2

1. Solve : 

W h Vid S l i

6x4 − 35x3 + 62x2 − 35x + 6 = 0

https://dl.doubtnut.com/l/_hbJWu7jyNFzO
https://dl.doubtnut.com/l/_YuGwQkuwmahP
https://dl.doubtnut.com/l/_cy9nMZpsX5mF
https://dl.doubtnut.com/l/_N6ygDSvdc4sF


Watch Video Solution

2. Find the value of k for which the equations kx-2y+z=1, x-2ky+z=-2,x-

2y+kz=1 have 

(i) no solution 

(ii) unique solution 

(iii) infinitely many solution

Watch Video Solution

3. Suppose  are the vertices of an equilateral triangle

inscribed in the circle |z| = 2. If  then find .

Watch Video Solution

z1, z2 and z3

z1 = 1 + i√3 z2 and z3

4. If z = x + iy and arg . Show that 

.

Watch Video Solution

( ) =
z − i

z + 2

π

4

x2 + y2 + 3x − 3y + 2 = 0

https://dl.doubtnut.com/l/_N6ygDSvdc4sF
https://dl.doubtnut.com/l/_11HHy2aFRzC9
https://dl.doubtnut.com/l/_TyHEnOztTbmR
https://dl.doubtnut.com/l/_EjwionAqL8yC


5. If  are the roots of the equation 

 then find all the

roots.

Watch Video Solution

2 + i and 3 − √2

x6 − 13x5 + 62x4 − 126x3 + 65x2 + 127x − 140 = 0

6. Find the value of 

Watch Video Solution

tan− 1( − 1) + cos − 1( ) + sin− 1( )
1

2

−1

2

7. If  find the value of 

Watch Video Solution

cot − 1( ) = θ,
1

7
cos θ.

8. For the ellipse , find the centre, vertices,

and the foci. Also prove that the length of latus rectum is 2.

4x2 + y2 + 24x − 2y + 21 = 0

https://dl.doubtnut.com/l/_EjwionAqL8yC
https://dl.doubtnut.com/l/_lzizOM6VyGFl
https://dl.doubtnut.com/l/_WoQv33bwXV2z
https://dl.doubtnut.com/l/_3QojKm0ryLaR
https://dl.doubtnut.com/l/_GGWlXqiPrfrX


Watch Video Solution

9. Find the number of solution of the eqution

Watch Video Solution

tan− 1(x − 1) + tan− 1 x + tan− 1(x + 1) = tan− 1(3x)

10. Find the parametric form vector eqution and Cartesian equations of

the plane passing through the points  and parallel to

the straight line passing through the points

Watch Video Solution

(2, 2, 1), (1, − 2, 3)

(2, 1, − 3) and ( − 1, 5, − 8).

11. Prove by vector method that the perpendiculars (altitudes) from the

vertices to the sides of a triangle are concurrent.

Watch Video Solution

https://dl.doubtnut.com/l/_GGWlXqiPrfrX
https://dl.doubtnut.com/l/_hk7525cFKfDh
https://dl.doubtnut.com/l/_2JL0gw14PTHT
https://dl.doubtnut.com/l/_zGHuHc1P0Cgt


12. If a tangent to the ellipse  makes intercepts h and k on

the co-ordinate axes then show that .

Watch Video Solution

+ = 1
x2

a2

y2

b2

+ = 1
a2

h2

b2

k2

13. Solve the following systems of linear equation by Cramer's rule: 

3x+3y-z=11, 2x-y+2z=9, 4x+3y+2z=25

Watch Video Solution

14. Test for consistency and if possible solve the following system of

equations by rank method. 

2x-y+z=2,6x-3y+3z=6,4x-2y+2z=4.

Watch Video Solution

15. If z = x + iy and arg , show that .( ) =
z − 1

z + 1

π

2
x2 + y2 − 1 = 0

https://dl.doubtnut.com/l/_gGTpntwispw0
https://dl.doubtnut.com/l/_VSe05oyLMjaE
https://dl.doubtnut.com/l/_5JD6Oj9bOKpO
https://dl.doubtnut.com/l/_s0aZmimZ3xFu


Watch Video Solution

16. Sketch the graph of sinx in  in [-1, 1].

Watch Video Solution

[ − , ] and sin− 1π

2

π

2

17. Find the equation of the ellipse whose eccentricity is , one of the

foci is (2, 3) and a directrix is x = 7. Also find the length of the major and

minor axes of the ellipse.

Watch Video Solution

1

2

18. A tunnel through a mountain for a four lane highway is to have a

elliptical opening. The total width of the highway ( not the opening ) is to

be 16m , and the height at the edge of the road must be sufficient for a

truck 4m high to clear if the highest point of the opening is to be 5m

approximately. How wide must the opening be ?

Watch Video Solution

https://dl.doubtnut.com/l/_s0aZmimZ3xFu
https://dl.doubtnut.com/l/_9dV7eRiPIPwG
https://dl.doubtnut.com/l/_CDt06NhBcGAm
https://dl.doubtnut.com/l/_5szb7bfd2TDv


Watch Video Solution

19. By vector method, Prove that 

Watch Video Solution

sin(α − β) = sinα cos β − cosα sinβ

20. Find the Vector and Cartesian equation of the plane containing the

line  and parallel to the line 

Watch Video Solution

= =
x − 2

2

y − 2

3

z − 1

3

= =
x + 1

3

y − 1

2

z + 1

1

21. A conical water tank with vertex down of 12 meters height has a radius

of 5 meters at the top. If water flows into the tank at a rate 10 cubic

m/min, how fast is the depth of the water increases when the water is 8

metres deep?

Watch Video Solution

https://dl.doubtnut.com/l/_5szb7bfd2TDv
https://dl.doubtnut.com/l/_IMTTYtcynZ49
https://dl.doubtnut.com/l/_zjYuBAgQLNnV
https://dl.doubtnut.com/l/_AEO6r6J8YWdy
https://dl.doubtnut.com/l/_ookJM1g51R8Z


22. Prove that among all the rectangles of the given area, square has the

least perimeter.

Watch Video Solution

23. If , prove that .

Watch Video Solution

u(x, y) =
x2 + y2

√x + y
x + y = u

∂u

∂x

∂u

∂y

3

2

24. Solve : .

Watch Video Solution

+ 2y cot x = 3x2cosec2x
dy

dx

25. The rate at which the population of a city increases at any time is

propotional to the population at that time. If there were 1,30,000 people

in the city in 1960 and 1,60,000 in 1990 what population may be

anticipated in 2020.[loge(16/13)=.2070;e.42=1.52]

https://dl.doubtnut.com/l/_ookJM1g51R8Z
https://dl.doubtnut.com/l/_tb9aarr3nxh7
https://dl.doubtnut.com/l/_6X37Tay2lMGT
https://dl.doubtnut.com/l/_TlmTnxUvWiu2


Watch Video Solution

26. Find the area of the region bounded by , the lines

.

Watch Video Solution

y = cos x, y = sinx

x = and x =
π

4

5π

4

https://dl.doubtnut.com/l/_TlmTnxUvWiu2
https://dl.doubtnut.com/l/_otLYs0nMgDRj

