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Algebra - I.and Calculus - I
(NEP Scheme 2021-22 and Onwards)

Paper : I MAT DSC 1.1
Time : 2% Hours ' . Maximum Marks :60

Instructions to Candidates:
Answer all questions.
L. Answer any Six questions (6x2=12)

1. Find the value of ;1 for which the system has a non-trivial solution.

Tx+4y+3z=0
S x+2y+Az=0
x+3y+2z=0

1 2
2.  Find the eigen values of the matrix [5 4]

3.  Find the n" derivative of e3* cos 4x.
4. Ifz=log (X +?) ﬁnd i and z

5 o Ox oy
5.  Define continuity of a function.

6. State Rolle’s theorem.

x—sinx
7.  Evaluate It —-
-0 X

8.  Showthat f(x,y)=x"+y’—3xy+lis minimum at the point (1,1).

[P.T.O.
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1L

IIL

Answer any Three questions. | (3x4=12)

1 1 1 2 :
9. Findtherank of the matrix 4={2 1 -3 -6 by reducing it to normal form.

3 -3 1 2

10. Find A, u such that the system of ‘equations
x+y+z=6, 'x+2y+3z =10 x+2y+ Az =y has.
i)  No-solution
ii)  Unique solution

iii)) Many solutions.

14 1
11.  Find the eigen values and the corresponding eigen vectors of the matrix. -[—l 2]

12. Verify the Cayley -Hamilton theorem for the matrix

N O =
S N O
W = N

13. Byusing Cayley - Hamilton theorem, find the inverse of the matrix.

0
3

— e S
H O -

_2 

Answer any Three questions ' (3x4=12)

14.  Prove that a function which is continuous in a closed interval attains its bounds in the
interval.

15. Discuss the continuity of the function

=1, forx<l

f(x)= l—l, Jor x>1
” _
0 Jor x=1



EEEHIEmAn ) DCMT101

16. Discuss the differentiability of f(x)= |x| at x=0

17. Find the n* derivative of (‘-c%x)(_,:T]) :

18. If y=acos(log x)+b sin (log x) show that x’y,,, +(2n+1)x y,,, +(n2 o 1) V=0
IV. Answer any Three questions - (3%x4=12)

19. State and prove Cauchy’s mean value theorem.
20. Expand tan"'x in the powers of (JF = %) by Taylor’s theorem.

21. Expand the function f(x)=1log(1+x) up to the term with x> by- using Maclaurin’s

expansion.

tanx —x

22. Evaluate It'—;
x=0 x“ tan x

‘ 1 2tanx
23. Evaluate ,[_l: ; [—]

X
V. Answer any Three questions (3x4=12)
2 2
24, If z=sin(ax+ y)+ cos(ax — y), Prove that gxf =a’ gyj

3 3 ‘ 5 .
25. Ifu=tan™ aiap , x# y; show that xiu—+y—£=sm2u.
xX—=y Ox ay‘

9G¥ ) 4t (1,-1,0)

' 2 =D
26. fu=x+3y’ ~2’,v=2x" —yz w=22 —xy, Evaluate 5 "= =

. [P.T.O.
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~ Vs
27. Expand eXcosy near the point (IZ) by taylor’s theorem.

28. Find the extreme values of the function f(x,y)=2x"—xy+y’ +7x.




