
Class –XI                                        Time -3hrs                                              full marks-10 

Subject-Mathematics                                                                                 pass marks-40 

Group A    [ 5x3x2=30] 

1.a)For any statements p and q ,prepare a truth table for ~(𝑝ʌ ~𝑞 . 

b)Let A ={1,2,3}.Find the relation in AxA satisfying the condition x > 𝑦 for all 

(x,y)∈ 𝐴𝑥𝐴.Find the domain of the relation. 

c)Examine whether the function f(x)=
𝑒𝑥−𝑒−𝑥

𝑒𝑥+𝑒−𝑥
  is even or odd. Also examine for its 

symmetricity. 

2.a)Prove that Sin(2sin-1x) =2x 1 − 𝑥2 

b)Using the principle of mathematical induction, prove that for any positive 

integer n,4n-1 is divisible by 3. 

c)If A=  
4 𝑥 + 3

2𝑥 − 1 −1
  be a symmetric matrix , find the value of x. 

3.a)Using Cramer’s rule ,solve the following equations. 

3x +2y=-9 

2x-3y=-6 

b)If  𝑥 − 𝑖𝑦 =a-ib prove that  𝑥 + 𝑖𝑦 =a+ib 

c)If a+b+c=0,Solve the equation ax2+bx+c=0 

4.a)Find the equation of a straight line which is parallel to the line 2x+3y=5 and 

making x-intercept 3 on the x-axis. 

b)Find the equation of the circle which touches both the axes and has its centre 

on the line x-2y=3 

c)Evaluate :lim𝑥→0
1−𝑐𝑜𝑠𝑥

𝑥2
 



5.a)Find the derivative of  𝑒 𝑐𝑜𝑠𝑥  

b)evaluate:∫
𝑥+3

𝑥−3
 𝑑𝑥. 

c)Find the rate of change of the volume of a cylinder of radius r and height h will 

respect to a change in the radius. 

Group B[5x2x4=40] 

6.a)Let 𝑈 be the universal set and let A and B be any subset of 𝑈 .Prove that A ∆ 𝐵 

=(A∪ 𝐵) −  𝐴 ∩ 𝐵 . 

OR 

Solve the inequality x2 +7x +10< 0 

b)Sketch the graph of  y= 
1

3
 

𝑥
indicating  its different characteristics. 

7.a)State cosine law.Using cosine law,prove that :cos
𝐴

2
 = 

𝑠(𝑠−𝑎)

𝑏𝑐
. 

OR 

Solve: 2sin2x +sinx=1 

b)Prove that: 

𝑥2 + 1 𝑥𝑦 𝑥𝑧

𝑥𝑦 𝑦2 + 1 𝑦𝑧

𝑥𝑧 𝑦𝑧 𝑧2 + 1

  = 1+x2 +y2 +z2 

8.a) Using row-equivalent method or inverse matrix method,solve the following 

system of equations. 

x+z =1,  z +2y =2,   5x-9y =-3 

b)show that the roots of the equation (a2-bc)x2+2(b2-ca)x +(c2-ab)=0 will be 

equal,if either b=0 or a3 +b3 +c3 -3abc =0. 

9.a) Find the equations of the tangent to the circle x2 +y2 -6x +4y =12 which are 

parallel to the line 4x+3y+5=0. 



b)Evaluate:lim𝑥→𝑜
𝑥𝑐𝑜𝑠𝜃 −𝜃𝑐𝑜𝑠𝑥

𝑥−𝜃
 

Or 

A function f(x) is defined as follows  : 

F (x)= 

2𝑥 + 1 𝑓𝑜𝑟 𝑥 < 1
2 𝑓𝑜𝑟𝑥 = 1

3𝑥 𝑓𝑜𝑟 𝑥 > 1

  

Is the function continuous at x =1?If not ,can it be made continuous at x=1? 

10.a)Find ,from first principle,the derivative of 
3𝑥+5

 𝑥
 

b)Find the area of the circle x2 +y2 =a2 by the method of integration. 

Group C [5x6=30] 

11.Find the domain and range of the function f(x) = 2 − 𝑥 − 𝑥2  . 

12.sum to n terms of series. 

1 +
4

5
 + 

7

52
 + 

10

53
 +………………………………….. 

13.Find the incentre of the triangle formed by the lines x –y + 1=0, x-7y +7=0 and 

x+y -3=0. 

Or 

Show that the two straight lines x2(tan2𝜃 + cos2𝜃)-2xytan𝜃 +y2sin2𝜃 =0 make with 

x-axis angles such that the difference of their tangent is 2. 

14.Define conjugate of a complex number.Write its geometrical meaning.Also, 

find the square root of 
8−6𝑖

1+𝑖
 . 

15.List the criteria for a function y=f(x), to have the local maximum and local 

minimum at a point. Prove that f(x)=x +
1

𝑥
 whose maximum value is less than its 

minimum value. 



Or 

Water flows into an inverted conical tank at the rate of 24 cm3/min. When the 

depth of water is 9 cm,how fast is the level rising? Assume that the height of the 

tankis 15 cm and the radius at the top is 5 cm. 

THE END 

 


