
 

 

 



 

 

 

SECTION – A 

Q.1 Let f: R → R be defined by f(x) = x2
 + 1. Find the pre image of 17. 

Q.2 Write the value of     



 


 

2
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Q.3 If X m x 3Yp x 4 = Z2 x b, for three matrices X, Y, Z, find the value of m, p and b. 

Q.4 If Aij is the cofactor of the element aij of the determinant 
751

406

532




, then write  the value of a32. A32. 

Q.5 If A is a square matrix of 3 x 3 order and│A│= 5, find the value of │A adjA│ 

Q.6 Write the degree of the differential equation: 0
dx

dy
x

dx

yd
x

42

2

2
3 








  

Q.7 Find the angle between two vectors a and b with magnitude 1 and 2 respectively and when 3bxa   

Q.8 If the position vector a of the point (-5, λ) be such that 13a  , find λ. 

Q.9 If the x- coordinate of a point P on the join of Q (2, 2, 1) and R(5, 1, -2) is 4, then find its z- coordinate. 

Q.10 The money to be spent for the welfare of the employees of a firm is proportional to the rate of change of its total revenue (marginal revenue). If the 

total revenue (in rupees) received from the sale of x units of a product is given by R(x) = 3x2 + 36x + 5, find the marginal revenue, when x = 5, and 

write which value does the question indicate?   

 

SECTION – B 

Q.11 If R1 and R2 are two equivalence relations in a given set A, show that 21 RR  is also an equivalence relation. 



 

 

Q.12 If ,
3

y
cos

2

x
cos 11 





 

then prove that 9x
2
 – 12xycosθ + 4y2

 = 36 sin
2θ. 

    OR 

 Simplify: 






  xtan
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1
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x2sin3
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Q.13 Using properties of determinant prove that  322

22

22

22

1

122

212

221

ba

baab

abaab

babba





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Q.14 Find the interval in which the function f given by f(x) = sinx + cosx, 0 ≤ x ≤ 2π  is strictly increasing or strictly decreasing. 

Q.15 The function f(x) is defined as 










8x4b5ax2

4x22x3

2x0baxx

)x(f

2

if f(x) is continuous on [0, 8], find a and b.  

    OR 

 If x = sin (t), y = sin (pt), prove that (1 – x
2
)y2 – xy1 + p

2
y = 0. 

Q.16 Differentiate 
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22
1 xcos.t.r.w

x1x1

x1x1
cos 





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
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
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

 

Q.17 Evaluate:  


dx
x1

x1
 

Q.18 Solve the differential equation:    xlogxsinxxy
dx

d
y   



 

 

Q.19 Solve the differential equation:    ydxxdy
x

y
yxdyydx

x

y
x  sincos  

Q.20 The scalar product of a vector with vectors ki ˆ5ˆ3  , ji ˆ7ˆ2  and kji ˆˆˆ   are respectively -1, 6 and 5. Find the vector.  

Q.21 Find the equation of the line passing through the point P (4, 6, 2) and the point of intersection of the line 
7

1z

2

y

3

1x 
and the plane x + y – z = 8. 

OR 

 Find the equations of the line through the point (3, 0, 1) and parallel to the planes x + 2y = 0 and 3y – z = 0. 

Q.22 In a self-assessment survey 60% persons claimed that they never indulged in corruption, 40% persons claimed that they always spoke the truth and 

20% said that they neither indulged in corruption nor told lies. A person is selected at random out of this group.  

 (i) If the person never indulged in corruption, find the probability that she/he speaks the truth. 

 (ii) If the person always speaks the truth then find the probability that she/he claim to have never indulged in corruption. 

 (iii) What values have been discussed in this question? 

SECTION – C 

Q.23 Given that A = 












111

312

111

 find A
-1

. Hence using A
-1 

solve the system of equations:  x + 2y + z = 4,  - x + y + z = 0, x - 3y + z = 2 

     

Q.24 Show that the right circular cylinder of given volume open at the top has minimum total surface area, provided its height is equal to radius of its base. 

OR 

 Find the condition for the curves 1
b

y

a

x

2

2

2

2   and xy = c
2
 to intersect orthogonally. 



 

 

Q.25 Using integration, find the area of the triangle ABC with vertices as    A(-1, 0), B(1, 3) and C(3, 2). 

Q.26 Find the equation of plane passing through intersection of the planes   4x – y + z = 10 and x + y – z = 4 and parallel to the line with D. R.’s      

 <2, 1, 1>. Also find the perpendicular distance of the point (1, 1, 1) from this plane. 

OR 

 Find the distance of the point (2, 3, 4) from the plane 3x + 2y + 2z + 5 = 0 measured parallel to the line 2

z
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3

3x 
 

Q.27 A manufacturer has three machine operators A, B and C. The first operator A produces 1% defective items, where as the other two operators B and C 

 produces 5% and 7% defective items respectively. A is on job for 50% of the time, B is on the job for 30% of the time and C is on the job for 20% of 

 the time. A defective item is produced, what is the probability that it was produced by A? 

Q.28 Prove that   2

0

.2logdcottanlog  

Q.29 A factory owner purchases two types of machines A and B for his factory to produce ‘Eco-friendly’ vehicles. The requirement and limitations for the 
 machines are as follows: 

  Area occupied by 

machine (in sq. 

m) 

Labour force for 

each machine (man) 

Daily Output in 

units 

Machine A 1000 12 60 

Machine B 1200 8 40 

  

 He has an area of 9,000 sq. m available and 72 skilled men who can operate the  machines. How many machines of each type should he buy to 

maximise the daily output? Do you agree we should use ‘Eco-friendly’ vehicles for transportation? 



 

 

 

        

 

  

 

 


