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SUPER MODEL QUESTION PAPER FOR PRACTICE

Part A

1. The operation * de�ned . Is * a binary operation on z.

Watch Video Solution

a ∗ b = a

2. Simplify the following: 

Watch Video Solution

tan− 1 √3 − sec− 1( − 2)

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_rijLZAsqyh6G
https://dl.doubtnut.com/l/_B14WVwB3pkcK


3. De�ne a skew-symmetric matrix.

Watch Video Solution

4. Find the value of x for which 

Watch Video Solution
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5. Find the derivative of .

Watch Video Solution

√e√xw. r. t. ' x

6. .

Watch Video Solution

∫sec x(secx + tanx)dx

https://dl.doubtnut.com/l/_B14WVwB3pkcK
https://dl.doubtnut.com/l/_f9koeADh0fsJ
https://dl.doubtnut.com/l/_R2PU5mzR1h8V
https://dl.doubtnut.com/l/_Eyp0DhUR8un3
https://dl.doubtnut.com/l/_8wmheM1hvo9X
https://dl.doubtnut.com/l/_pTHw10o4Ftfc


7. If the vectors  are parallel, �nd m.

Watch Video Solution

2 î + 3ĵ − 6k̂  and 4 î − mĵ − 12k̂

8. Find the intercepts cut-o� by the plane .

Watch Video Solution

2x + y − z = 5

9. De�ne optimal solution in linear programming problem.

Watch Video Solution

10. Let x, represents the di�erence between number of heads and the

number of tails obtained when a coin is tossed 6 times. What are

posible values of x?

Watch Video Solution

https://dl.doubtnut.com/l/_pTHw10o4Ftfc
https://dl.doubtnut.com/l/_GzVgK7EniRyX
https://dl.doubtnut.com/l/_YI2jGQzEAeOH
https://dl.doubtnut.com/l/_piCoYCscbGOT


Part B

1. De�ne a transitive relation.

Watch Video Solution

2. Prove the following: 

Watch Video Solution

sin− 1(2x√1 − x2) = 2 sin− 1 x, − ≤ x ≤
1

√2

1

√2

3. Simplify the following: 

Watch Video Solution

sin− 1(sin )
3π

5

https://dl.doubtnut.com/l/_acKKvZPK64ik
https://dl.doubtnut.com/l/_AK0YpNGA911x
https://dl.doubtnut.com/l/_HKbCzkhe0Fkd


4. If the area of the triangle with vertices (2,-6),(5,4) and (K,4) is 35 sq.

units, then �nd the values of K, using determinants.

Watch Video Solution

5. Examine the continuity of the function  at x=3.

Watch Video Solution

f(x) = 2x2 − 1

6. If , Prove that .

Watch Video Solution

y = 5 cos x − 3 sinx + y = 0
d2y

dx
2

7. If the radius of a sphere is measured as 9 cm. With an error, 0.03 cm.,

then �nd the approximate error in calculating its volume.

Watch Video Solution

https://dl.doubtnut.com/l/_ZvuiaVKkWAVi
https://dl.doubtnut.com/l/_ciMP0eJQvZRp
https://dl.doubtnut.com/l/_6OtrSCZgkRqi
https://dl.doubtnut.com/l/_dNXJUz8nNZfo


8. Evaluate : .

Watch Video Solution

∫ dx
1

cos2 x(1 − tanx)2

9. Evaluate : .

Watch Video Solution

∫ dx
ex(x − 1)

x2

10. Find the order and degree of the di�erential equation,

.

Watch Video Solution

xy, + x( )
2

− y = 0
d2y

dx
2

dy

dx

dy

dx

11. Find the unit vector in the direction of thd sum of the vectors

.

Watch Video Solution

2 î + 2ĵ + 5k̂  and 2 î + ĵ − 3k̂

https://dl.doubtnut.com/l/_NTu4CNwBbjHg
https://dl.doubtnut.com/l/_rHUPwCUfWWL9
https://dl.doubtnut.com/l/_LX5LwgooOsFW
https://dl.doubtnut.com/l/_KCQT8B8YKSOX


Part C

12. Find the volume of the parallelopiped whose terminal edges are

.

Watch Video Solution

î − 2ĵ + k̂, 2 î − 3ĵ + k̂  and 3 î + ĵ − 2k̂

13. Find the cartesian equation of line which passes through the point

(1,2,3) and is parallel to the vector .

Watch Video Solution

3 î + 2ĵ − 2̂k

1. Given that the events A and B are such that

. Find P if they are

independent.

Watch Video Solution

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

2

3

5

https://dl.doubtnut.com/l/_KCQT8B8YKSOX
https://dl.doubtnut.com/l/_Qoc453vUOKC0
https://dl.doubtnut.com/l/_o39xfYQXA6mE
https://dl.doubtnut.com/l/_emTQiQmgdHs2


2. Verify whether the binary operation * on Q, the set of all rationals,

de�ned as a*b=ab+1 is commutative or associative.

Watch Video Solution

3. Show that

.

Watch Video Solution

tan− 1[ ] = tan− 1( ) − x  when tan− 1 x > − 1
a cos x − b sinx

b cos x + a sinx

a

b

a

b

4. Express  as sum of a symmetric and skew symmetric

matrices.

Watch Video Solution

[
1 2

3 4
]

https://dl.doubtnut.com/l/_emTQiQmgdHs2
https://dl.doubtnut.com/l/_NFmmIMBV7yCJ
https://dl.doubtnut.com/l/_0MeSSGg0ANEN
https://dl.doubtnut.com/l/_MngfCPHwn9Ss


5. If .

Watch Video Solution

y = xx − 2sin x  find 
dy

dx

6. If .

Watch Video Solution

y = tan− 1( )  shoe that =
1 + sinx

cos x

dy

dx

1

2

7. Find the intervals in which the functions f given by

 is  

(a) strictly increasing (b) strictly decreasing.

Watch Video Solution

f(x) = 4x3 − 6x2 − 72x + 30

8. Find the intervals in which the functions f given by

 is  

(a) strictly increasing (b) strictly decreasing.

f(x) = 4x3 − 6x2 − 72x + 30

https://dl.doubtnut.com/l/_GoYo9vrXlL5z
https://dl.doubtnut.com/l/_1GxwF3BFrwpF
https://dl.doubtnut.com/l/_HAHMKP7T0Ek1
https://dl.doubtnut.com/l/_cMWb8F7jPKYQ


Watch Video Solution

9. Evaluate : .

Watch Video Solution

∫
5

− 5
|x − 2|dx

10. Evaluate: .

Watch Video Solution

∫ dx
√tanx

sinx cos x

11. Find the area of region bounded by the curve

 and x-axis �rst quadrant.

Watch Video Solution

y2 = x  and the line x = 4, x = 9

https://dl.doubtnut.com/l/_cMWb8F7jPKYQ
https://dl.doubtnut.com/l/_YMgcfyoVPr86
https://dl.doubtnut.com/l/_qDt6koLYHeml
https://dl.doubtnut.com/l/_r2WCeGFzYtln


12. From the di�erential equation representing the family of parabolas

having vertex at origion and axis along possitive direction of x-axis.

Watch Video Solution

13. Find the area of a triangle having the points A(1,1,1)B(1,2,3) and

C(2,3,1) as its vertices.

Watch Video Solution

14. Prove that 

Watch Video Solution

[
→
a +

→
b ,

→
b +

→
c ,

→
c +

→
a ] = 2[

→
a ,

→
b ,

→
c ]

15. Find the vector and cartesian equations of the plane that passes

through the points (1,4,6) and the normal vector to the plane is

.î − 2ĵ + k̂

https://dl.doubtnut.com/l/_ShsEdGQ00BE1
https://dl.doubtnut.com/l/_f8ujc9SHe3Tl
https://dl.doubtnut.com/l/_uKq5LyghHQzl
https://dl.doubtnut.com/l/_wcZi6cryQ1QS


Part D

Watch Video Solution

16. A man is known to speak truth 3 out of 4 times. He throws a die and

reports that it is a six. Find the probability that it is actually a six.

Watch Video Solution

1.  be de�ned as  show that f is

invertible and �nd .

Watch Video Solution

f :R → R f(x) = 4x + 5 ∀x ∈ R

f − 1

2. If 

calculate AC, BC and (A+B)C. 

A =
⎡
⎢
⎣

0 6 7

−6 0 8

7 −8 0

⎤
⎥
⎦

, B =
⎡
⎢
⎣

0 1 1

1 0 2

1 2 0

⎤
⎥
⎦

, C =
⎡
⎢
⎣

2

−2

3

⎤
⎥
⎦

https://dl.doubtnut.com/l/_wcZi6cryQ1QS
https://dl.doubtnut.com/l/_xw4OkrSPVwRo
https://dl.doubtnut.com/l/_9OFsexTSbWi9
https://dl.doubtnut.com/l/_3aOoGW6VJpJP


Also verify (A+B)C=AC+BC

Watch Video Solution

3. Solve the following system of linear equations by matrix method: 

Watch Video Solution

3x − 2y + 3z + 8, 2x + y − z = 1, 4x − 3y + 2z = 4

4. If  show that .

Watch Video Solution

ey(x + 1) = 1 = ( )
2

d2y

dx
2

dy

dx

5. A man of height 2 metres walks at a uniform speed of 5 km/h away

from a lamp post which is 6 metres high. Find the rate at which the

length of his shadow increases.

Watch Video Solution

https://dl.doubtnut.com/l/_3aOoGW6VJpJP
https://dl.doubtnut.com/l/_vlyuj3T93E1d
https://dl.doubtnut.com/l/_Zxf5Zk5Hk2hW
https://dl.doubtnut.com/l/_CTpWSVOcd9a5


6. Find the integral of  with respect to x and hence evaluate 

.

Watch Video Solution

1

√x2 − a2

dx
1

√x2 + 4x − 10

7. Find the area lying above x-axis and included between the circle

 and inside of the parabola .

Watch Video Solution

x2 + y2 = 8x y2 = 4x

8. Solve the di�erential equation .

Watch Video Solution

x logx + y = logx
dy

dx

2

x

9. Derive the equation of a line space passing through two given points

both in vector and cartesian form.

https://dl.doubtnut.com/l/_CTpWSVOcd9a5
https://dl.doubtnut.com/l/_UwOdHctuKkKs
https://dl.doubtnut.com/l/_qV9HqHyfvRnK
https://dl.doubtnut.com/l/_jheTfsyN2OR1
https://dl.doubtnut.com/l/_keiEC8CFrLmt


Part E

Watch Video Solution

10. If a fair coin is tossed 8 times. Find the probability of 

at least �ve heads.

Watch Video Solution

11. If a fair coin is tossed 8 times. Find the probability of 

at most �ve heads.

Watch Video Solution

1. Prove that

.

∫
b

a

f(x)dx = ∫
b

a

f(a + b − x)dx  hence evaluate ∫
0

log(1 + tanx)dx

π

4

https://dl.doubtnut.com/l/_keiEC8CFrLmt
https://dl.doubtnut.com/l/_mdtlJ4Zqydfk
https://dl.doubtnut.com/l/_8xAipTkljZQY
https://dl.doubtnut.com/l/_mFCHu3Ml6bJ4


Watch Video Solution

2. Prove that .

Watch Video Solution
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∣
∣
∣
∣

1 x x2

x2 1 x

x x2 1

∣
∣ 
∣ 
∣
∣
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3. There are two types of fertilizers  consists of 10%

nitrogen and 6% phosphoric acid and  consists of 5% nitrogen and

10% phosphoric acid. After testing the soil conditions, a farmer �nds

that he needs atleast 14 kg of nitrogen and 14 kg of phosphoric acid for

his crop. If  costs Rs. 6/kg and  costs Rs. 5 kg. Determine how much

of each type fertilizer should be used so theat nutrient requirements

are met at a minimum cost. What is the minimum cost? Also show

graphically.

Watch Video Solution

F1  and F2

F2

F1 F2

https://dl.doubtnut.com/l/_mFCHu3Ml6bJ4
https://dl.doubtnut.com/l/_KoOlcefRo1vF
https://dl.doubtnut.com/l/_qjcFHwQGL9S0
https://dl.doubtnut.com/l/_xBdgmYMbJWT9


4. Find the Continuity of function  . 

Watch Video Solution

f(x)

f(x) =
⎧⎪
⎨
⎪⎩

|x| + 3 if x ≤ − 3

−2x if −3 < x < 3

6x + 2 if x ≥ 3

https://dl.doubtnut.com/l/_xBdgmYMbJWT9

