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24002
B.Tech. 1st Semester (F-Scheme) Exammatlon,
December—ZOll o
MATHEMATICS-I
Paper-Math-101-F

Time allowed : 3hours] [ Maximum marks : 100

ZYotg,.: - Attempt five questions in all; selecting one question
from each section and question rmmber 1is

compulsory

. (Comngjs@rg Question)

(@ If u=sin™ (;) + tan™! (y) then prove that

o

x_a_u_.‘.ygu_.zo ;
ox

_(b)' Evaluate nydxdy,’ wheré. R is the
’ AR 7 , ,

first quadrant of the Gircle x* + y? = a?
wherex,y > 0. '
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| (2) 24002
‘(c) Find the rank of the tatrix :

T4 0 o
0 50)
00 6|

© (d) - Using Cayley-Hamilton Theorem, findA2 whete

i, STyl e 14
T A=
» |2 3

(e) If x=rsinb cos,'tb','%“:y'ﬁrs:'in'ﬁ sm¢, |

. . 6,_r,9, -‘ L
- z=rcosb, thénﬁnd—‘("—‘——d)l‘ o

0(X,Y,2)

(). Test for convergenceé of the series, where nth term

n2

8=
s 2n
(g) Discuss the cqnirergenc(a of the series

1101 1

——t S+

1
1—-—
3 2 3 28 35
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(h) Prove that
G g x3 x* .
+X)=X——F——
log (1+x)=Xx 2 i 3uT 4 :
Section—A

2.  Discuss the convergence of the series below :

-2 3 : 4 V
) o\ 12
" 2log2 3log3 4log4
3 5 7
) 1+ —+ g

21 §'|'+?E + ...

3. Discuss the convergence of the following series :
3 ® | 1 n - ,
o 2 (I+'—.) SRR . 10

(@) 1+t atg-or—or tu. 10

| o PTO.
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. Section-B

Find non-singular matrices P and Q such that PAQ -

is in the normal form ; where

112
_A=[1 23
0 -1 1

Find the values of lmd_psoﬂlattheeqﬁations :
2%+ 3y +52=9
7x +3y— 2z=10

2x+3y+Az=p

* Have no solution, a unique solution of an infinite

@ -

no. of solutions.

Show that for any square matrix A, the product
of all the eigen _values of A is equal to let (A),
and the sum of all eigen values of A s equal to
the sum of the diagonal elements. |
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(b) Using Caylcy-Hannlton Theorem find the i inverse
. of the matrix : ‘
12 4]
A% -1  0. 3|
31 -2

- Section-C

6. (@ Ify = cos (_m zldg x), tl;lenvv’jéhdw that

n+2+(2n+ l)xy +1+(m2+n2)y 0

N0} Expand 108 X in powers of (x ~1) by Taylor’s
Theorem and hence find the value of log.!

7. (@) PndMic raditis of durvatrs of - O

y=x’+2xy+y.2+xfattheorigin. 5
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©

(a)

®

Find all the asymptotes of the curve
X3 - 6x2y + 1Ixy? - 6> +x+y=0 5
Prove that if the perimeter of a triangle iis constant
- then its area is maximum when the triangle is
 equilateral. = - - 10
Evaluate theyfqlloWing,integrals 10
¢ dx
W 6[ )
@ Ptentin
(ii) j' sin” 6 cos* 6d0
Change the order of intggra»tion‘and{hen‘ce'?
-~ evaluate the integral : '

© 24002

| J-z 2"7x2<‘ixdy' D - .
0 \/x"—4y2 |
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“ 9, (a) Evaluate j” (x% +y? +2z%)dx dy dz, where R -
denotes the region bQUndedvb'y x=0,y=0,z=0

andx+y+z=a,(a>0). : 10

(b) Find the area bounded by y>=4 —x and

P=x - 10

:
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