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EXAMINATION PAPER 2019

Group A

1. If  is an odd function, then evaluate

Watch Video Solution

f

I = ∫
a

−a

f(sinx)dx

f(cos x) + f(sin2 x)

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_jx0KZXuTZhKa


2. Write the order of the di�erential equation whose

solution is given by 

  

where  are arbitrary constants

Watch Video Solution

y = (c1 + c2)cos(x + c3) + c4e
x+ c5

c1, c2, c3, c4 and c5

3. If , then write the value of 

Watch Video Solution

→
a =

→
b +

→
c

→
a . (

→
b ×

→
c )

4. Write the value of k such that the line

 lies on the plane = =
x − 4

1

y − 2

1
z − k

2

2x − 4y + z = 7

https://dl.doubtnut.com/l/_rEx7yPMMIehf
https://dl.doubtnut.com/l/_OoNQRMtayUKr
https://dl.doubtnut.com/l/_nMLO4KyBRHfm


Watch Video Solution

5. A R is a relation on set A such that , then

write the type of the relation R.

Watch Video Solution

R = R− 1

6. Write the value of 

Watch Video Solution

cos − 1 cos( ).
3π

2

7. IF

∣
∣
∣
∣
∣

1 + x x x2

x 1 + x x2

x2 x 1 + x

∣
∣ 
∣ 
∣
∣

= a + bx + cx2 + dx3 + ex4 + fx5

https://dl.doubtnut.com/l/_nMLO4KyBRHfm
https://dl.doubtnut.com/l/_Wt6pzqZntEcd
https://dl.doubtnut.com/l/_CsfeDLvbubNb
https://dl.doubtnut.com/l/_XQJD1hELnAbq


then write the value of a.

Watch Video Solution

8. Let A and B be two mutually exclusive events such that

 . Write the value of

Watch Video Solution

P (A) = and P (B) =
1

2

1

3

P (A ∩ B)

9. If  and , then is 

continuous at  ?

Watch Video Solution

f' (2+ ) = 0 f' (2− ) = 0 f(x)

x = 2

https://dl.doubtnut.com/l/_XQJD1hELnAbq
https://dl.doubtnut.com/l/_DWxEEaed6xiQ
https://dl.doubtnut.com/l/_UbZR9LsiMCQN


Group B

1. Prove that :

 

` =2"tan"^(-1)(sqrt((a-b)/(a+b)) "tan" x/2)

Watch Video Solution

cos − 1( )
b + acosx

a + bcosx

2. Construct the multiplication table  on the set

{1,2,3,4,5,6}. Also �nd the inverse element of 4 if it exists.

Watch Video Solution

×7

https://dl.doubtnut.com/l/_U80QbIQF5JNU
https://dl.doubtnut.com/l/_sZ2IM7mgYbOo


3. Let R be the relation on the set R of real numbers such

that aRb i� a-b is and integer. Test whether R is an

equivalence relation. If so �nd the equivalence class of

 wrt. This equivalence relation.

Watch Video Solution

1and
1

2

4. Solve for .

Watch Video Solution

x, 2 tan− 1(cos x) = tan− 1(2cosecx)

5. Find the probability distribution of 

number of heads in three tosses of a coin.

Watch Video Solution

https://dl.doubtnut.com/l/_4KSyb0WOprwP
https://dl.doubtnut.com/l/_LMbkiBRzVJgx
https://dl.doubtnut.com/l/_11KSBjAUtM6w


6. If  then verify that A+A is symmetric

and A-A is skew-symmetric.

Watch Video Solution

A =
⎡
⎢
⎣

1 2 0

0 1 3

−2 5 3

⎤
⎥
⎦

7. If  then show that 

Watch Video Solution

A =
⎡
⎢
⎣

1 2 3

3 −2 1

4 2 1

⎤
⎥
⎦

A3 − 23A − 40I = O

https://dl.doubtnut.com/l/_11KSBjAUtM6w
https://dl.doubtnut.com/l/_m2wFEn35SnDX
https://dl.doubtnut.com/l/_R9pdmBaw1Uxg


8. Solve the following : =0

Watch Video Solution

⎡
⎢
⎣

x + 1 ω ω2

ω x + ω2 1

ω2 1 x + ω

⎤
⎥
⎦

9. A person takes 4 tests in succession. The probability of

his passing the �rst test is p, that of his passing each

succeeding test is p or  depending on his passing or

failing the preceding test, Find the probabilty of his

passing 

just three tests.

Watch Video Solution

p

2

https://dl.doubtnut.com/l/_Y9xyvM6RU19Y
https://dl.doubtnut.com/l/_7YyhJOti1vqu


10. Find the point on the curve ,

where the normal to the curve is parallel to the X-axis.

Watch Video Solution

x2 + y2 − 4xy + 2 = 0

11. Find the intervals in which the function  is

increasing and decreasing.

Watch Video Solution

y =
lnx

x

12. If , then �nd .

Watch Video Solution

y = ex
ex

e
x

dy

dx

https://dl.doubtnut.com/l/_kPu5aBWE1PBU
https://dl.doubtnut.com/l/_vJi2tT4BeVzW
https://dl.doubtnut.com/l/_WZFx8ERErM5a
https://dl.doubtnut.com/l/_nQ4kJz1vfVkU


13. Find  if x=a .

Watch Video Solution

d2y

dx
2

cos θ, y = b sin θ

14. Verify Lagrange.s mean value theorem for

 on [1, 2].

Watch Video Solution

f(x) = x3 − 2x2 − x + 3

15. Find di�erential equation of the curve

.

Watch Video Solution

y = ae3x + be5x

https://dl.doubtnut.com/l/_nQ4kJz1vfVkU
https://dl.doubtnut.com/l/_uV5PfUQLkCWc
https://dl.doubtnut.com/l/_dzrP2agHAeK4


16. Obtain the general solution of the following

di�erential equations.

Watch Video Solution

(x2 + 7x + 12)dy + (y2 − 6y + 5)dx = 0

17. Find the area of the region bounded by the curve

 and the x-axis.

Watch Video Solution

y = 6x − x2

18. If  and    are the direction cosines

of two mutually perpendicular lines show that the

l1, m1, n1 l2, m2, n2

https://dl.doubtnut.com/l/_kLyJenn8LTdr
https://dl.doubtnut.com/l/_Fn2RD1AGcZV3
https://dl.doubtnut.com/l/_sYTxtHfAy8wu


Direction Cosines of the line perpendicular to both of

them are 

Watch Video Solution

m1n2 − n1m2, n1l2 − l1n2, l1m2 − m1l2

19. Find the point where the line 

meets the plane .

Watch Video Solution

= =
x − 2

1

y

−1

z − 1

2

2x + y + z = 2

20. Find a unit vector perpendicular to each of the vectors

 and , where  and 

.

Watch Video Solution

→
a +

→
b

→
a −

→
b

→
a = î + ĵ + k̂

→
b = î + 2ĵ + 3k̂

https://dl.doubtnut.com/l/_sYTxtHfAy8wu
https://dl.doubtnut.com/l/_2BToKeSWvgeI
https://dl.doubtnut.com/l/_mqePEhNIQ0OA


Group C

21. Prove that .

Watch Video Solution

(
→
a ×

→
b )

2

= a2b2 − (
→
a .

→
b )

2

22. Find the vector equation of a plane which is at a

distance of 3 units from the origin ,  being a

normal to the plane . Also get its cartesian equation

Watch Video Solution

2 î + 3ĵ − 6k̂

https://dl.doubtnut.com/l/_cHtOG7PROSOh
https://dl.doubtnut.com/l/_89s2LlHto8uP


1. If  then show that 

Watch Video Solution

ey /x =
x

a + bx

x3 ( ) = (x − y)
2

d

dx

dy

dx

dy

dx

2. Show that the shrtest distance of the point (0, 8a) from

the curve  is .

Watch Video Solution

ax2 = y3 2a√11

3. Determine the area common to the parabola 

and the circle .

Watch Video Solution

y2 = x

x2 + y2 = 2x

https://dl.doubtnut.com/l/_WLVizXoPH3UG
https://dl.doubtnut.com/l/_9XtMAFKgzBB0
https://dl.doubtnut.com/l/_uXleE2CV6WTQ


4. Find the solutions of the following di�erential

equations : 

Watch Video Solution

y2 + x2 = xy
dy

dx

dy

dx

5. Show by vector method that the four points (6, 2, -1), (2,

-1, 3), (-1, 2, -4) and (-12, -1, -3) are coplanar.

Watch Video Solution

6. Find the distance of the point  from the

line  measured parallelto the

line 

(1, − 1, − 10)

= =
x − 4

1

y + 3

−4

z + 1

7

= =
x + 2

2

y − 3

−3
z − 4

8

https://dl.doubtnut.com/l/_ulcjTiLlHozj
https://dl.doubtnut.com/l/_hf2HEjoPDX1M
https://dl.doubtnut.com/l/_R67tOq12eWmT


Watch Video Solution

7. If , 

then prove that 

Watch Video Solution

sin− 1( ) + sin− 1( ) = sin− 1( )
x

a

y

b

c2

ab

b2x2 + 2xy√a2b2 − c4 + a2y2 = c4

8. Prove that  is injective i� for all 

.

Watch Video Solution

f :X → Y

⊂ sA, BofX, f(A ∩ B) = f(A) ∩ f(B)

9. Examining consistency and solvability, solve the

following equation by matrix method. 

https://dl.doubtnut.com/l/_R67tOq12eWmT
https://dl.doubtnut.com/l/_EifLpOp7uPRl
https://dl.doubtnut.com/l/_qodZzRZcLC3S
https://dl.doubtnut.com/l/_08BJFZiRNSrI


x-2y=3 

3x+4y-z=-2 

5x-3z=-1

Watch Video Solution

10. Out of the adult population in a village  are

farmers,  do business and  are service holders.

It is known that  of the farmers,  of the

business holders and  of service holders are above

poverty line. What is the probability that a member

chosen from any one of the adult population, selected at

random, is above poverty line?

Watch Video Solution

50 %

30 % 20 %

10 % 20 %

50 %

https://dl.doubtnut.com/l/_08BJFZiRNSrI
https://dl.doubtnut.com/l/_m2bQrvDu2rqf


11. Find the inverse of the following matrix using

elementary transformation : 

Watch Video Solution

⎡
⎢
⎣

1 2 3

2 1 4

1 0 2

⎤
⎥
⎦

https://dl.doubtnut.com/l/_yo5h7OwXuY4d

