
Basic Maths 

Class-XII 

Group A 

1.a)In an examination ,a student has to pass in each of 4 subjects. In how many 

ways can be failed?                                                                                                           2 

b)show that : log𝑒 2 = 
1

1.2
 + 

1

3.4
 +

1

5.6
 +……………………………                                            2 

c)In a Caley’s table for finite group, why does each element occur exactly once in 

each row and exactly once in each column? 

2.a) Find the eccentricity and foci of the ellipse 3x2 +4y2 =36                                      2 

b)Find the equation of the plane which makes equal intercepts on the axes and 

passes through the point (2,3,4).                                                                                    2 

c)Define scalar product of two  vectors .Prove that (𝑎 .𝑏  )2 ≤ |𝑎 |2 |𝑏  |2                2 

3.a)Find the equation of the tangent to the curve y=2x2-5x+8 at (2,4)                 2 

b)Evaluate: 
6𝑥+1

𝑥2+9
 dx 

c)For what value of m is the pairs of vectors 𝑖  -2𝑗  +4𝑘   and 2𝑖  +7𝑗  +m𝑘   orthogonal? 

4.a) Solve:
𝑑𝑦

𝑑𝑥
 +4x =2e2x                                                                                          2 

b)if n=10, 𝑥=120, 𝑥2=1530,find the standard deviation and the coefficient of 

variation.                                                                                                                   2 

c) A class consists of 60 boys and 40 girls. If two students are chosen at random, 

what is the probability that one is boy and one girl?                                      2 

5.a)In how many ways can the letters of the word ‘NEPAL’be arranged so that 

i)all the vowels are always together? 

ii)the vowels may occupy only odd positions?                                                       4 



b)Prove that if G is a group such that (a*b)2 =a2
*b

2 for all a,b ∈ 𝐺 then G is abelian   

group                                                                                                                                       4 

OR 

Show that set of all positive rational numbers Q+ under the operation * defined by 

a*b =
𝑎𝑏

2
 is a group. 

6.a)Find the equation of the parabola in the standard form x2 =4ay                      4 

OR 

Find the equation of the ellipse whose distance between two foci is 8 and the 

semi latus rectum is 6. 

b)Find the angle between two straight lines whose direction cosines are l1 ,m1,n1 

and l2 ,m2, n2 respectively.                                                                                4 

7.a)Evaluate:  
1

1−2𝑐𝑜𝑠𝑥
𝑑𝑥                                                                               4 

b) Solve: xy
𝑑𝑦

𝑑𝑥
 = x2 +y2                                                                                        4 

OR 

Solve: sinx
𝑑𝑦

𝑑𝑥
 +(cosx).y =sinx.cosx 

8.a) Calculate karl Pearson’s coefficient of correlation from the following data 

using product moment formula                                                                            4 

X 12 9 8 10 11 

Y 12 8 6 9 10 

b)If 4 dice are rolled simultaneously, what is the probability of getting (i) exactly 3 

sixes  (ii) no sixes?                                                                                                          4 

9.If C0 ,C1 ,C2 ,……………………..,Cn are binomial coefficients in the exapansion of 

(1+x)n ,prove that : C0C2 +C1C3 +………………………………..+Cn-2Cn = 
 2𝑛 !

 𝑛+2 ! 𝑛−2 !
         6 



10.Define vector product of two vectors and interpret it geometrically. Prove 

vector method that the equation of line which makes interprets a and b on axes 

of x and y is 
𝑥

𝑎
  + 

𝑦

𝑏
 =1.                                                                         6 

11.Find from first principle the derivative of log(secx)                6 

OR 

State Rolle’s Theorem. Using Rolle’s theorem find a point on the curve f(x) =Cos2x 

where the tangent is parallel to x-axis on [-𝜋, 𝜋]. 

Group B 

12.a) If the resultant of two equal forces is equal to the given force, find angle 

between the forces.                                                                                                     2 

b) A particle slides down a smooth inclined plane 10 m long and acquires a 

velocity of 10 2 m/s.Find the inclination of the plane.                                         2 

c) How large a force is required to cover a distance of 80 m if the total work done 

is 800 J?                                                                                                                        2 

13.a) state and prove Lami’s theorem                                                                    4 

The resultant of two forces P and Q is equal to  3 Q and makes an angle of 300 

with the direction of P.Show that P is either equal to q or is double of Q. 

b)A body falls from the top of a tower and during the last second it falls 
16

25
 th of 

the whole height. Find the height of the tower.                                                  4 

14.If a,b,c the space described by a article during the pth,qth,rth seconds of its 

motion respectively, prove that :a(q-r) +b(r-p) +c(p-q) = 0                            6 

15.Difine moment of a force about a point .Prove that the algebraic sum of the 

moments of two like parallel forces about any point in their plane is equal to the 

moment of their resultant about the same point.                                    6 

OR 



P and Q are like parallel forces. If P is moved parallel to itself through a distance x, 

show that the resultant of P and Q moves a distance 
𝑃.𝑥

𝑃+𝑄
  

 

 

Group C 

16.a) Draw the graph of the following   inequalities: 

3x +4y≤ 24,   0≤ 𝑦 ≤ 4,     0≤ 𝑥 ≤ 7 

Shade the feasible region.                                                                                2 

b)Convert the decimal numeral1503 to hexadecimal form.                       2 

c) Using trapezoidal rule ,evaluate   𝑠𝑖𝑛𝑥
𝜋

2
0

 dx, n=2.                                  2 

17.a) Solve the following system of equations by Gaussian elimination or Gauss 

siedel method, 

x +3y-2z =5,3x +5y +6z =7, 2x +4y +3z =8                                                        4 

b) Using Simpson’s 1/3 rule ,evaluate: 

  1 + 2𝑥21

2
 dx,h=0.25 

18.Using Simplex method ,solve the following LP problem 

Min. C =3x +y 

Subject to, 2x+y≥ 14 ,  x-y≥ 4,     x,y≥ 0                                                            6 

19.Using the bisection method or Newton Raphson method,find a root of the 

equation f(x)=2x3 -5x +2 =0 between 1 and 2 with error less than 10-2.         6 

THE END 

 



 

  

 

 

   

  


