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B.Sc. (Maths Combinations) (CBCS) Examinations JST-2021 AUG 

EXAMINATION 

AT THE END OF SEMESTER -I 
PART-II 

MATH 
MATICS- 1 

MATHEMATICA FOR DATA SCIENCE 
TIME: Three hours Maximum: 60 Marks 

SECTION-A(5 x 4 * 20Marks) 
Answer any FIVE of the folowing questions. 

1 1 0 
1. Find the rank of the matrix |0 1 

1 
11 0 
0 1 1 árgs d+s, oxos saoáw, 

l1 1 o 
[-2 1 

2. Compute the inverse of 0 

31 
0-1 1 srgs os, Ddao Ssb. 

1 2 0J 

3. Find the eigen values of the following matrix|-6 
2 -4 3 

8 -6 21 
-6 7 -4 rgs dvs, downs Dese saofaáo. 
L2 -4 3 

-1 01 
4. Verify Cayley Hamilton theorem 0 1 

-1 01 

0 1 1 S0 gs bgou) abs©oaod. 
2 2 

5. Solve the system x + 2y +z = 2,3x +y - 2z = 1,4x-3y-z = 3. 

x+2y +z = 2,3x +y-2z = 1,4x - 3y-z = 3öDoT aga 

0Docsod. 
6. Show that the equations x +y +z = 4,2x +5y -2z = 3,x + 7y-7z = 5 

are not consistent. 

(PT 



x+y+z = 4,2x + 5jy - 2z = 3 *3,x + 7y- 7z = 5 
Kbsocr õor ds5 

sosod. 

7. Examine the continuity of the function defined by f{x) 
= lx| +|x -1| at x = 0, 

x0,1 e dgo fx) = Jx4 +|x - 11 
8. Prove that f:R -> R given by f(x)= z? is a continuous function on R, but not 

f:R R f(x) = x2 
ooDs, R 3g e o)o eNdoð 

1. 

s0yokiw. 

uniformly continuous on R. 

9. Find c of Cauchy's mean value theorem for f(x) = Vx, gx) = n |2, D) 
where 0<a<b. 

Okasb a [a, b] 2 fx) = v,g(t) = airosb Sà dtá äre 
sgodáwSI c DevS safvsw. 

(e -e 10.Test the differentiability of f{x) = x ee 
x# 0 and f(0) = 0 at x = 0. 

x Oeavsf(x) = x(e-e\ oaw f(0) = 0 e» Ddgdodd x = 0 

SECTION-B(5 x 4 = 20Marks) 

Answer ALL questions.Each question carries 8 marks. 

11. a) Solve the system of linear equations given below using Matrix inversion 

method 2y +3z = 2,2x + 4y +22 = 3,3x +3y + z =1. 

2y +32 2,2x +4y +2z = 3,3x +3y + z = 1ex árds 35 

(Or) 
3 6 

-3-4 to the normal form. b) Reduce the matrix A = |1 
3 
3 

3 11 (P70) 



-1 3 6 1 
3 -3-4 s Hn 

ls 3 3 11 
A=1 

2. a) State and prove Cayley-Hamilton theorem, 

rbocudt 80 3s bgroor) dDo), docg 
(Or) 

-1 [1 
1 b) Find the inverse of the matrix |0 

2 

0 
1by using Cayley-Hamilton 1 2 

theorem. 

-10 
1 

Sbfssw. 

13. a) Obtain for what values of A ana p unc cquations x + y +z=6,x+ 2y + 
32 10,x+ 2y +lz = uhave i) no soution i) an unique solution and 

iii) an infinite number of solutions. 

x+y+z = 6,x + 2y+ 32 = 10,X + 2y +Az = u 

(Or) 
b) Maximize z = 5x +3x2 subject to the constraints 3x1 + 5x2 15,5x + 

2x2 10, XX2 20 by using simplex method. 

o 3 adrhod 3x +5x2 15,5x1+ 2x2 10, x1,*2 20 

é esogee Kfasdo Sz = 5x + 3x2 o esydvod sáoNáv. 

14. a) If f is a continuous function on [a, b], then prove that it is unifomly 

continuous on [a, b]. 

fess ivasbo [a, b] Sbs eDdo e9avó, f e3 gdvaso [a, b] >»d 

Ssdrs eoDdbjo esYAoMI Ddrbotibá. 

(Or) 



b) Test the continuity of f(x) = ifx #0 and f(0) = 0 at 

e f x * 0 and f( 0) =0 at 

x = 0. 

x * 0 eoaws f(x) = 

ee3oodw f(0) = 0 » DosoDs,x = 0 

15. a) State and prove Rolle's Theorem. 

8g5 grou) dgo,ddrbotss. 
(Or) 

b) Discuss the applicability of Lagrange's mean value theorem for 

fCx)= x(x - 1)(x--2) on [0,1/2]. 

[0,1/2] f(x) = x(x-1)(x-2) asvwöso ITos sdá sareg 

Sgodiw sgobsabsdnS,38 s03doyiw. 
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secfion-A 

Answer any Five of the following questions 
5X4-20M 

1ifA = .B = [ then find the value e 

2. Find the rank of the matrix A 
1 

2 

3. Find the characteristic roots of the matrix =2 -3 

1 0 5 4. Find the Characteristic polynomial of the niaunx A = 0 2 

Sdve the system oi quauons 2x- 3y + z = 0,x + 2y -3z = 0,4x -

y-2z = 0*. 
6. Explain about standard form of LPP. 

7. Discuss the continuity of f(x) = Where x * O and f(0) = 0 at the origin 
8. State and prove Sandwich theorem on limits 

9. Show that the function f is defined by fx)z|+ |x - 1| is not derivable at x = 0 
10. Verify Rolle's theorem in the interval |a, D) 10r tne function f(x) = (x - a)" (x - b) where 

m,n are being positive integers. 
Section-B 

Answer AlLL the following questions: 5X8=40M 

11. (a) IfA 4 then show that A1 =43 

(OR) 

b) IfA =(0 -1 then find the value of A - 3A2-A - 31. 

-1 

12.(a) If A =(5 3 Verify Cayley -Hamilton theorem and then find A1 
(OR) 

/2 1 0 
(b) Find the Eigen values and Corresponding to the Eigen vectors of the matrix A = | 

o 0 2 
13. (a)Show that the system of equations x-4y +7z = 14,3x + 8y 2z = 13,7x -8y + 262 = 5 

are inconsistent 

(OR) 
(bFind the minimum value of LPP by graphical method 

Min Z- 7X+8Y Subject to 3X + Y 28,X + 3Y 211 and X, Y2 0 

14: (a)lf f: [a, b] ~ R is continuous on [a, b] then prove that f is bounded on [a, b] 
(OR) 

(b)If a function f is continuous on [ a, b], then it is uniformly continuous on [a, b] 
15. (a)State and prove Lagrange's mean value theorem 

(OR) 
(b)FindC of Cauchy Mean value theorem for f(x) = v and g(x) = in [a, b) where 0 < a<b 
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