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MATHEMATICS -1
Time Allotted : 3 Hours" Full Marks : 70

The ﬁgurés in the margin indicate full marks.

Candidates are required to give their answers in their own words
as far as practicable.

GROUP - A
( Multiple Choice Type Questions )

1. ~ Choose the correct alternatives for any ten of the following :
' 10x1=10

i If o, B are the roots_of the equaﬁon x2-3x+2=0
0 oa P

then B 0 0 is

1 -oa o
a 6 b). %
9 -6 a s
ii) ify:e""‘*b, then(y5)o=
a) aeb . b) aBe®
¢ able® | d) ndhe of these.
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i) If Rolle's theorem is applied to f(x) = x ( x2-1 ) in

-f{0,1],thenC=

a 1 b 0
1 1
C) - V—s d) \/.:_3 .

v fu+v=ux, uv=y'then%“5‘)‘=

a u-v b)) w

d u+v d) ‘—v‘

n/2 ’ i

v) The value of sin” 0 do is

-n/2

) 842 n L

7.5.3. 1 ) 17

. 2.(6.4.2)
9 0 , d 531
vi) The sequence{(— 1 )"%}_is

a) convergent | b) osciﬂatory
c¢) divergent d} none of these;
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vi) 13 =31-2)+%k, B =21-%, then (TxP). 72

is equal to »
a) 1+ _? + k b) T+ k
0 1-k d o.
: cos® sin6 |
viii) The matrix is
v -sin @ cosf
a) symmetric b) skew-symmetric
¢ singular d) orthogonal.

ix) The value of t for which

7’=‘(x+3y')’§+(y—2z),f]\+(x+tz)'l\cis

solenoidal is
a 2 | b -2
g O ‘ a) 1.

x}  The distance between two parallel planes x+ 2y -z =4
and 2x + 4y -2z =3 is

b5 5
NG, b 22
J
11 ' :
¢ == d} none of these.
24 .
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xij In the M.V. theorem f(h )'=f(o)+hf’(oh }
0<6<liff(x)= andh\=3,thenvalueorf6is

1+x
' 1

a 1 - b 3

| c) 1 | d) none of these.

 xii) The series 3 Fll;is convergent if

a p=z21 b) p>1

¢ px<l - d p<l
GROUP - B
( Short Answer Type Questions )
Answer any three of the following. 3x5=15

2. Ify=(x?-1 )", then show that

(xz—l)yn+2f2xyn+1—n(n+l)yn=0. Hence

findy  (0).

3. Using M.V.T. prove that

- x
x>tan" ! x> T2 0<x<m/2.
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4. Show that
[ 1+a 1 1 1]
1 1+b 1 1 '
| , 1 1.1 1
=abcd| 1+ =+ +=+5
1 1 l+c 1 | ( a b’c d)
Lo 1 1 1+d

5. Tést the nature of the series

1)2 (1.2)2 (1.2.3)2
3 + _‘—‘3-5 + “—-'_35.7 b PP .

6. Ifd , B , 2 are three vectors, then show that
[ 23 Bx2 2x2] C(ab el

2 2 ' ‘
= tan-1X--U? ou ou _1
7. Ifu-=tan x—y ,showthatxax + yay =5 sin 2u

GROUP - C
( Long Answer Type Questions )
Answer any three of the following. 3x 15 =45

8. a Determine the conditions under which the system of
~equations x+y+z=1, x+2y-z=b, 5x+ 7y +az=
b2, admits of

i) only one solution
i)  no solution /

i) many solutions.
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b)  Find ‘the eigenvalues an the corrs onding eigen-

2 1 1
vecgors of the matrix A = 1 2 1
0 0 1

c¢) Find whether the following series is convergent :
22 2 )1 33 3)-2 44 4 Y-3
T§ — T + 5‘73- - Q + ‘3“'4‘ - § + ... .

9. a Iff(x)=x2%g(x)=x3on]1, 2].1s Cauchy's mean

value theorem applicable ? If so, find &.

b I, = J%‘%@ de , show that

(n-1) (1n+1n_2)'=2sin(n—i)e.

Hence evaluate j ( 4 cos20-3 ) co.

c) Ifr= I?I,where?:x?+y3+zk, prove that

V(r") =nrn-2 7

10. a) Find 9 (u, v) , where u=x2-2y2, u=2x2—y?
o(r, 0)

and x=rcos 0, y =sin 0.
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c)

11. a)

b)

c)

12. a)

b)

c)

1165

CS/B.Tech(NEVV)/SEM-l/M-101/2010-l 1

Verify Green's theorem for ? = ( Xy + y2) T+ x2 /_}

where the curve C in bounded by y=xand y = x2. |

a x
Evaluate : j J lrx? y2zdzdydx .

0 0 o0

Find the maxima and minima of the function
x3+y3-3x+ 12y + 20. Also find the saddle point.

State Cayley- Hamilton theorem and verify the same for
1 2
the matrix A = 9 . Find A-! and A 8.

Show that Curl Vf =0,
where f( x, Ay, z)=x2y+2xy + 22,

xy (x*-y?)
x24+y?

Given the function =  (x, y)#(0,0)

=0 . (x, y)=(0,0)
Find from definitionfxy~(0,0) andfyx(0,0).
Is fx'y=fyx?

Integrate by Charging the order of integration

a 2a-x

[T wme

0 'xz/a
IfF(p, v t)=0, show that

dp ) dv at’ o
dt v constant X dp t constant X dv p constant )






