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State and prove Roll’s theorem. 

2 f : IR  IR 

                            f (x) = {x      x  

                                0      x  
 

 Investigate the continuity for the realvalued function f : IR → IR 

f x  
x when x is rational

0 when x is irrational
  

3. y = [log (x + √x2 + 1)]2 

 (yn)0 

If  y = [log (x + √x
2
 + 1)]

2
then find the value of  (yn)0 

[0, 
1

2
] f(n) =  x(x-1) (x-2)



Verify lagrange’s theorem for the function f(n) =  x(x-1) (x-2) in [0, 
1

2
 ] 

5  𝑥 →  
𝑆𝑖𝑛  𝑥

𝑥
 

1

𝑥2  

Evaluate : 𝑥 →  
𝑆𝑖𝑛  𝑥

𝑥
 

1

𝑥2
 

6.  

𝑒𝑥𝑐𝑜𝑠𝑥 = 1 + 𝑥 −
2𝑥3

3!
+

22𝑥4

4!
−

22𝑥5

5!
+ ⋯…………….

 Using Taylor’s theorem prove that  

𝑒𝑥𝑐𝑜𝑠𝑥 = 1 + 𝑥 −
2𝑥3

3!
+

22𝑥4

4!
−

22𝑥5

5!
+ ⋯…………….

𝐼𝑛 =  ∫ 𝑡𝑎𝑛4𝑥   𝑑𝑥
𝜋

∆
0

𝐼𝑛 + 𝐼𝑛−2 =
1

𝑛−1

 If     𝐼𝑛 =  ∫ 𝑡𝑎𝑛4𝑥   𝑑𝑥
𝜋

∆
0

  then show that 𝐼𝑛 + 𝐼𝑛−2 =
1

𝑛−1
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w w (w1 

+ w2) =  w1  w2 – (w1 ∩ w2)

If w1 and w2 are any two finite subspaces of a vector space V then show that  

 dim (w1 + w2) = dim w1 + dim w2 – dim (w1  ∩ w2) 

2 A B

(a) (A+B) = A + B 

(b) (AB) = (BA) 

For two square matrices A and B show that  

 trace (A+B) = trace A + trace B 

 trace (AB)   = (trace BA) 

3 

State and prove Bessel’s inequality in and Inner product space. 

B P-1 B P

Show that the characteristic roots of matrix B and matrix p
-1

 B P are same. 

 5 T : IR2
IR

2 

 T (x1, x2) = (1+ x1, x2) 



 T (x1, x2) = (x2, x1) 

which of the following is a linear transformation where T : IR
2
IR

2 

 a T (x1, x2) = (1+ x1, x2) 

 b T (x1, x2) = (x2, x1) 

6 

Prove that a linear transformation on vector space is diagonalizable if the 

eigen values of the transformation are as much equal as dim of vector space.     

7 F A, n

f : F × F F   

  f (X,Y) = X
t
  AY   

          If F is a vector space of column vectors and A be a square matrix of order n  

          then show that  f : F × F →F  where f (X,Y) = X
t
  AY is a bilinear form on  

          vector space. 
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(a)  z2 − 22 =  l + i 2

Solve the equation  z2 − 22 =  l + i 2 

   (b) 2𝑥3 + 3𝑥2 + 3𝑥 + 1 = 0 
Solve the cubic equation 2𝑥3 + 3𝑥2 + 3𝑥 + 1 = 0 by Cardano’s method. 

2 (a) 

x – y + z = 0, -3x + y -4z = 0, 7x -3y -9z = 0  4x – 2y – 5z = 0  

Find all the solutions of the system of equations   

 x – y + z = 0, -3x + y -4z = 0, 7x -3y -9z = 0 and  4x – 2y – 5z = 0 

  (b) 𝑥, 𝑦, 𝑧  𝑥3 + 𝑦3 + 𝑧3 = 81  
𝑥 + 𝑦 + 𝑧 ≤  9 

If 𝑥, 𝑦, 𝑧 such that 𝑥3 + 𝑦3 + 𝑧3 = 81, then Prove that 𝑥 + 𝑦 + 𝑧 ≤  9 

3 (a) 𝑥4 − 2𝑥3 − 5𝑥2 + 10𝑥 − 3 = 0 

Solve the biquadratic equation 𝑥4 − 2𝑥3 − 5𝑥2 + 10𝑥 − 3 = 0 

(b)   n 

  3 + i 
n

+   3 − i 
n

= 2n+1Cos  
nπ

6
 

If n is a positive integer then prove that  

  3 + i 
n

+   3 − i 
n

= 2n+1Cos  
nπ

6
 



 

 

 1 + cosθ + i sinθ n +  1 + cosθ − i sinθ n =  2n+1cosn θ

2
× cos  

nθ

2
 

Prove that   1 + cosθ + i sinθ n +  1 + cosθ − i sinθ n =  2n+1cosn θ

2
× cos  

nθ

2
 

A ∪   B ∩ C =  A ∪ B ∩  A ∪ C 

Prove that A ∪   B ∩ C =  A ∪ B ∩  A ∪ C  

𝛼, 𝛽 3x2 − 2x − 16 = 0 𝛼4 + 𝛽4

If 𝛼, 𝛽 are roots3x2 − 2x − 16 = 0  of then find the value of 𝛼4 + 𝛽4 

 z − 5 − 6i = 4 Z

What is locus of the points Z represented by  z − 5 − 6i = 4 
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x
2
 + y

2
 + z

2
 = 4, x+y+z =1

Find the equation of the cone whose vertex is (1,2,3) and guidelines curve the circle x2
 + 

y
2
 + z

2
 = 4, x+y+z =1 . 

 
𝑥2

𝑎2 +
𝑦2

𝑏2 +
𝑧2

𝑐2 = 1 

𝑎2𝑥2 + 𝑏2𝑦2 + 𝑐2𝑧2 =  𝑥2𝑦2𝑧2 2

Prove that the locus of the perpendicular drawn from the centre of the ellipsoid 
𝑥2

𝑎2
+

𝑦2

𝑏2
+

𝑧2

𝑐2 = 1 to the tangle planes is𝑎2𝑥2 + 𝑏2𝑦2 + 𝑐2𝑧2 =  𝑥2𝑦2𝑧2 2 

 
x+3

−4
=

y−6

3
=

z

2
  

x+2

−4
=

y

1
=

z−7

1

Find the length and equation of the common perpendicular to the lines
x+3

−4
=

y−6

3
=

z

2
 

and 
x+2

−4
=

y

1
=

z−7

1
  

 



 r1  r2

Find the radius of circle of inter-sector of two spheres having radic r1 and r2 and cutting 

each other or thogonally. 

 22x2 − 12xy + 17y2 − 112x + 92y + 178 = 0

Trace the conic 22x2 − 12xy + 17y2 − 112x + 92y + 178 = 0

 
ℓ

ℽ
= 1 + e cosθ 

Find the locus of the point of inter-section of two perpendicular tangents to the conic 
ℓ

ℽ
= 1 + e cosθ 

 
x2

4
+

y2

9
−

z2

16
= 16

Find the equation to the generating lines of the hyperboloid
x2

4
+

y2

9
−

z2

16
= 16 at the point 

(2,3,4) 
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State and Prove fundamental theorem of group homomorphism. 

 
Show that every finite integral domain is a field. 

 G M H, G

H ∩ G,   H HN, G

N, HN
Let N be a normal subgroups of a group G  and H be a subgroup of G then show that: (i) 

H ∩ N is normal subgroup of H (ii) HN is a subgroup of G (iii) N is normal subgroup of 

HN.  



 

 f: G1 →G2  kernel (f) G1

Let f: G1 →G2 be a group homomorphism then show that kernel f is a normal 

subgroup of G1. 

 H  K  o (HK) = 
𝑜 𝐻 ,𝑜(𝐾)

𝑜(𝐻∩𝐾)

If H and K are finite subgroups of a group G then show that o (HK) = 
𝑜 𝐻 ,𝑜(𝐾)

𝑜(𝐻∩𝐾)

 f: x→y A,B, X f A ∪ B f(A) ∪ f(B)  

 If f: x→y and A, B are subsets of X. then prove that f A ∪ B f(A) ∪ f(B)  

 

Give an example of a non-cyclic group whose all subgroups are cyclic.

 I R  R/I {I+a: a ∈R}

Let I be an ideal of a ring R then show that R/I {I+a: a ∈R}form a ring.

 
Prove that product of two primitive polynomials is also a primitive polynomial.
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  f: R
2
 →R f (x, y) =   𝑥𝑦 f, (0,0)

(0,0) u u1, u2 u1 ≠ 0, u2 ≠ 0

f 

Let f: R
2
 →R be defined by f (x, y) =   𝑥𝑦  then show that (i) f is continuous at (0,0) (ii) 

The directional exists at (0,0) (iii) The directional derivatives dose not to exists along u= 

u u1, u2 u1 ≠ 0, u2 ≠ 0. (iv) f is not differentiable at (0,0). 

 

Show that composition of two continuous function is continuous but 

converse is not true. 

 (a)  if 𝑦𝑥 + 𝑥𝑦 = 𝑎𝑏  then show  that 
𝑑𝑦

𝑑𝑥
=  

𝑦𝑥 𝑙𝑜𝑔𝑦 +𝑦𝑥 𝑦−1

𝑥𝑦 𝑥−1+𝑥𝑦 𝑙𝑜𝑔𝑥
 

(b) if x= 𝛾𝑐𝑜𝑠𝜃, 𝑦 =  𝛾𝑠𝑖𝑛𝜃, 𝑧 = 𝑧 then calculate 
d (,xy ,z)

d(γ ,θ ,z)
 



     4. let f: R
2
 →R be a function defined by f (x, y)  

 
𝑥

 𝑥 
, 𝑦  𝑖𝑓 𝑥 ≠ 0

 1, 𝑦  𝑖𝑓 𝑥 = 0
  then show that  

lim   𝑓 𝑥, 𝑦  = 1 but lim f(x,y) does not exists.  

5.  ∬
𝑠𝑖𝑛𝑦

𝑦
 𝑑𝑥𝑑𝑦  

              D 

Find ∬
𝑠𝑖𝑛𝑦

𝑦
 𝑑𝑥𝑑𝑦  

              D 

6.  y= log (sin x+ 𝑒2) 

Expanded y= log (sin x+ 𝑒2) 

7.  𝑥 → ∞ 𝑡𝑎𝑛𝑥 
1

𝑥2

     Evaluate Lim 𝑥 → ∞ 𝑡𝑎𝑛𝑥 
1

𝑥2

8. If 𝑥3 + 𝑦3 = 𝑢 + 𝑣  and 𝑥2 + 𝑦2 = 𝑢3 + 𝑣3  then find 
𝑑  (𝑥 ,𝑦)

𝑑(𝑢 ,𝑣)
 

9. ∫ 𝑥2𝑦2𝑑𝑥 + 2𝑥5𝑦 𝑑𝑦  0 ≤ 𝑥 ≤ 1,0 ≤ 𝑦 ≤ 1

Evaluate ∫ 𝑥2𝑦2𝑑𝑥 + 2𝑥5𝑦 𝑑𝑦  by applying Green’s theorem  

where 0 ≤ 𝑥 ≤ 1,0 ≤ 𝑦 ≤ 1 
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𝑐𝑜𝑠𝑥  𝑐𝑜𝑠𝑥 − 𝑠𝑖𝑛𝑥 𝑠𝑖𝑛𝑦 𝑑𝑥 + 𝑐𝑜𝑠𝑦 (𝑐𝑜𝑠𝑦 − 𝑠𝑖𝑛𝛼 sin𝑥)𝑑𝑦 = 0 

Solve the differential equation:  

𝑐𝑜𝑠𝑥  𝑐𝑜𝑠𝑥 − 𝑠𝑖𝑛𝑥 𝑠𝑖𝑛𝑦 𝑑𝑥 + 𝑐𝑜𝑠𝑦 (𝑐𝑜𝑠𝑦 − 𝑠𝑖𝑛𝛼 sin𝑥)𝑑𝑦 = 0 

 

  

𝑑2𝑦

𝑑𝑥2
+  1 − 𝑐𝑜𝑡𝑥 

𝑑𝑦

𝑑𝑥
−  𝑦 cot 𝑥 = 𝑠𝑖𝑛2𝑥 

Solve the following differential equation by the method variation of parameters. 

𝑑2𝑦

𝑑𝑥2
+  1 − 𝑐𝑜𝑡𝑥 

𝑑𝑦

𝑑𝑥
−  𝑦 cot 𝑥 = 𝑠𝑖𝑛2𝑥 

  

 
𝑑𝑥

𝑑𝑡
+

𝑑𝑦

𝑑𝑡
− 2𝑦 = 2 𝑐𝑜𝑠𝑡 − 7 sin  𝑡

𝑑𝑥

𝑑𝑡
+

𝑑𝑦

𝑑𝑡
+ 2𝑥 = 4 𝑐𝑜𝑠𝑡 − 3 sin  𝑡

Solve the differential equation.  
𝑑𝑥

𝑑𝑡
+

𝑑𝑦

𝑑𝑡
− 2𝑦 = 2 𝑐𝑜𝑠𝑡 − 7 sin  𝑡 

𝑑𝑥

𝑑𝑡
+

𝑑𝑦

𝑑𝑡
+ 2𝑥 = 4 𝑐𝑜𝑠𝑡 − 3 sin  𝑡



 1 + 𝑦2 +  𝑥 − 𝑒−𝑡𝑎𝑛 −1𝑦 
𝑑𝑦

𝑑𝑥
= 0

Solve the differential equation: 1 + 𝑦2 +  𝑥 − 𝑒−𝑡𝑎𝑛 −1𝑦 
𝑑𝑦

𝑑𝑥
= 0 

 Solve 𝑝 = log 𝑝𝑥 − 𝑦 , 𝑝 =
𝑑𝑦

𝑑𝑥

 Solve
𝑑2𝑦

𝑑𝑥 2 − 2
𝑑𝑦

𝑑𝑥
+ 𝑦 = 𝑥𝑒2 sin 𝑥

 Solve 𝑥2 𝑑2𝑦

𝑑𝑥 2
− 𝑥

𝑑𝑦

𝑑𝑥
+  2𝑦 = 𝑥  𝑙𝑜𝑔𝑥

 Solve
𝑑𝑥

𝑚𝑧−𝑚𝑦
=  

𝑑𝑦

𝑛𝑥−𝑙𝑧
=  

𝑑𝑧

𝑙𝑦−𝑚𝑥

 Solve
𝑑𝑥

𝑧2−2𝑦𝑧−𝑦2 =
𝑑𝑦

𝑦+𝑧
=  

𝑑𝑧

𝑦−𝑧
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 lim 𝑥 → 𝑎    
𝑎𝑥−𝑥𝑎

𝑥𝑥−𝑎𝑎  

Evaluate : lim𝑥 → 𝑎    
𝑎𝑥−𝑥𝑎

𝑥𝑥−𝑎𝑎  

𝑐𝑜𝑠−1  
𝑦

𝑏
 = 𝑙𝑜𝑔  

𝑥

𝑛
 
𝑛

𝑥2𝑦𝑛+2 +  2𝑛 + 1 𝑥𝑦𝑛+1 +

2𝑛2𝑦𝑛 = 0 n

If, 𝑐𝑜𝑠−1  
𝑦

𝑏
 = 𝑙𝑜𝑔  

𝑥

𝑛
 
𝑛

prove that𝑥2𝑦𝑛+2 +  2𝑛 + 1 𝑥𝑦𝑛+1 + 2𝑛2𝑦𝑛 = 0  where yn 

denotes the n
th

 derivation of y with respect to x.  

 𝑥 +
22𝑥2

2!
+

33𝑥3

3!
+ ⋯…… (𝑥 > 0)  

Test the convergence of the series 𝑥 +
22𝑥2

2!
+

33𝑥3

3!
+ ⋯…… (𝑥 > 0) 

State and prove Cauchy’s Mean Value theorem.  

  𝑎𝑛 𝑎𝑛 = 1 +
1

2
+

1

3
+ ⋯… . . +

1

𝑛
 

Show that the sequence  𝑎𝑛 , where𝑎𝑛 = 1 +
1

2
+

1

3
+ ⋯… . . +

1

𝑛
 is not convergent.  

 𝑎𝑛  𝑎𝑛 = 𝜋 −
1

4

Find the least uppex bound and greatest lower bound of the sequence  𝑎𝑛 , where𝑎𝑛 =

𝜋 −
1

4
  



 

 𝑒𝑥 cos 𝑥 = 1 + 𝑥 −
2𝑥3

3!
−

22𝑥4

4!
−

22𝑥5

5!
+ ⋯ . . 

Show that  𝑒𝑥 cos 𝑥 = 1 + 𝑥 −
2𝑥3

3!
−

22𝑥4

4!
−

22𝑥5

5!
+ ⋯ . . 

 f x =  
e1/x−e−1/x

e1/x +e−1/x    ,     x ≠ 0.  

Discuss the continuity of the function 𝑓 𝑥 =  
𝑒1/𝑥−𝑒−1/𝑥

𝑒1/𝑥+𝑒−1/𝑥
   ,     𝑥 ≠ 0. 

  
𝑥

𝑛 1+𝑛𝑥 2 
,    𝑥 ≥ 0∞

𝑛=1

Test for uniform convergence the series  
𝑥

𝑛 1+𝑛𝑥 2 
,    𝑥 ≥ 0∞

𝑛=1  

  1 − x + x 1 − x + x2 1 − x + ⋯…… . . [0, b]  < 

Show that the series  1 − x + x 1 − x + x2 1 − x + ⋯…… . . [0, b] converyrs uniformly 

in if  < . 

 a0, a1, …… . . an
𝑎0

𝑛+1
+

𝑎1

𝑛
+ ⋯…

𝑎𝑛

1
= 0

a0xn + a1xn−1 + ⋯ . . an = 0

If   a0, a1, …… . . an  be real number such that 
𝑎0

𝑛+1
+

𝑎1

𝑛
+ ⋯…

𝑎𝑛

1
= 0  then show that there 

exists at least one root of the equationa 0xn + a1xn−1 + ⋯ . . an = 0  between 0 and 1.  

 f ∶  a, b → E1 λf:  a, b → E1, λ > 0

∫ λf n dx =  λ ∫ f x dx.
b

a

b

a

If function f ∶  a, b → E1  be Rirmann integrable, then prove that λf:  a, b → E1, λ > 0  

is fixed is also rirmann integrabl and ∫ λf n dx =  λ ∫ f x dx.
b

a

b

a
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Show that Newton-Raptison method has a convergence of order two.  

 (Given )  

x 1 2 3 4 5 6 7 8 

f(x) 1 8 27 64 125 216 343 512 

 

Find) f  

  

Using Lagrange formula for interpolation and  

x 0 1 2 3 4 

f(x)  3 6 11 18 27 

  

 find the function (fx).  

 

  

State and prove intermediate Value them. 

 ∫
dx

1+x2
dx

1

0
 

Find∫
dx

1+x2
dx

1

0
 by using simson’s 1/3 and 3/8.  

 y x=0.1 x=0.2  

x=0 y=1
dy

dn
= x + y



Use Runge-Kutta method to approximate y, when x=0.1 and x=0.2 given that x=0  

when y=1 and 
dy

dn
= x + y 

 

A =  
2 −2 4
2 3 2
−1 1 −1

 

By LU decom position method Find invrse of the matix when 

A =  
2 −2 4
2 3 2
−1 1 −1
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1. Calculate variance from the following data 

C-1 0-10 10-20 20-30 30-40 40-50 

f 12 21 45 30 10 

 

2. State and prove Lindeberg levy central limit theorem. 

3. Discuss about the mathematical Expectation. Also find the moment generation function 

of normal distribution.  

 

4. If  x~ B (10, 
1

4
) then find out the mean and variance of Binomial distribution. 

5. Discuss about the Geometric Distribution, also find the mean and variance of geometric 

distribution. 

6. Discuss about the lack of memory property of exponential distribution. 

7. State and prove Chebyshev’s inequality. 

8. Write short notes on:  

a. Level of significance 

b. Types of Hypothesis. 

9. Discuss about the effect of change and origin on correlation and regression coefficient. 
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Define and explain the terms

Invrse of Matrix

Slack Variable

Bounded and unbounded set

Write down the dual of the problem and solve it

Minimize  Z= 2x1+3x2+5x3  

 Subject to  5x1+6x2-x3≤ 3 

-2x1+x2+3x3 ≤ 2 

x1+5x2-3x3 ≤ 1 

-3x1+3x2-7x3 ≤ b 

Solve the cost minimizing assignment where cost matrix is given by-  

 m1 m2 m3 m4 

J1 2 5 7 9 

J2 4 9 10 1 

J3 7 3 5 8 

J4 8 2 4 9 

     



 

 Solve by graphical method. 

Minimize  Z= 20x+10y  

Subject to  x+2y≤ 40 

3x+y ≤ 30 

4x+3y ≤ 60 

 (Show that) 𝑆 =   𝑥, 𝑦 : 3𝑥2 + 2𝑦2 ≤ 5  is convex set. 

 (Show that) 𝑆 =    1,2,3 ,  −1,1,2 , (2,4,6)  is Linearly dependent. 

  

Write uses of operation research in  life science. 

  

Explain application of Game theory. 

  

Write the sales man problem.  
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Construct truth table of the following

(i)  𝑃𝑄  ˄~𝑃𝑄  ˄𝑃𝑣𝑄 (˄~𝑃𝑣𝑄) 

(ii)  𝑃𝑄 𝑅 ↔  𝑃 𝑅   𝑄𝑅 . 

(B,+,.)
If is a Boolean Algebra then prove that.  

(i) A.(a+b) = a (ii) a+(a.b) = a∀ a,b∈ B 

˅ ˅

 Define a Boolean ring for the operations. 

  

To use Karnauff map to simplify.  

X= A
1
BC + AB

1
C+ABC

1
+A

1
B

1
C

1
 

𝑟  𝑟!

Prove that the product of r consecutive integers is divided by r! 

Define the terms

a) Logical Quantifiers

b) Euler and Hamiltonian Graph

c) Connected Graph



Solve the difference equation. 

𝑎𝑟+2 − 7𝑎𝑟+1 − 8𝑎𝑟 = 2𝑟 . 𝑟2 

Define adiconnected graph with example

 𝑃𝑄 𝑅 ↔ 𝑃 ˄ 𝑄𝑅 . 

 Show that in Boolean Algebra for x,y,z∈B 

 𝑥𝑧!   ˄𝑦! 𝑍 1 =  𝑥1𝑦 𝑧1

Prove that 𝑛𝑐𝑟 = 𝑃𝑟
𝑛 ,

1

𝑟 !

     Define a complete binary tree with an example.  
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1.   

Define mathematical modeling and give its limitations. 

2. 

Prove that in a simple harmonic motion the periodic time is independent of 

amplitude.

3.   (Explain the following terms): 

a)  (Supply function)    

b)   (Demand Function)    

c)  (Production Function)  

4.   

Describe a simple epidemic model. 
5.   

Discuss a two species population model. 
6.   

State Kepler’s law of planetary motion. 



7.   

Describe blood flow and oxygen transfer in human body. 
8.   

Describe Markowitz model of capital investment. 
9.   

State Lotka_Volterra equations in connection with two species model. 
 

 


