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L PART — A
= 1 ‘a. Choose the correct answer :
i) Iff(x)is continuous in [a, b], differentiable in (a, b) and f(a)= f(b), then there exists ____
% C &(a, b) such that f'(c) = 0.
L nai A) unique B) infinite C) al least one D) no such
ii) The Maclaurin’s series of f(x) = k(constant) is,
A) f(x) =k B) f{(x)=0 C) doesnotexist D) f(x)=k!
iii) The n" derivative of 1 ik
(x+2)
(=D (n+2)! 1
A) Nt 2 B) i) C) ZEE\Q{ D) None of these.
iv)_ The 12" derivative of y = e¥?* sin+/2x is Q)
A) (64)y B) -4096y = é) 83 2)y D) None of these.
=) (04 Marks)
b. If x=tan(log y), prove that (1) a1 HQ}( —~Dya+tn(n—1)yn-1=0 (06 Marks}
c. Expand lag(sec x) by using the Maclamtin}s series expansion up to the term containing x*.
(> (05 Marks)
d. State and prove the Lagrange’s “3'%‘8 n value theorem. (05 Marks)

2 a. Choose the correct answe &
i) Which statement is tru \

A) -E- i , 00 - 00, Oxco are not indeterminate B) 0°, 0’ are not indeterminate
ﬂ:l

C) 17 is not indeterminate D) None of these.
ii) The angle between r = asin® and r = bcosd, is

A) n/2 B) C)-n/2 D) None of these.
iii) The radius of a curvature in the polar form 1s,

3/2 2 27312 2 24312
Y= r +r1 i B) bifaatel € Ll D) None of these.
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S A)Zero B)a+b+ab C)ab D) None of these.
e Ta lﬂr s series of f(x, y) = xy at (1, 1) 1s
T AL H[x-D -] B)1+[x-1)+@- D]+ [x-DE-D]
ht= "¢ . c) x-Dy-1 D) None of these.
~iii) The Jacobian of transformation from the Cartesian to polar coordinate system is,
- A) P2 B) r*cos0 C) C) ’sind D) None of these.
: iv) fu=f(x,y), x=9¢(),y= y(t), then du/dt is,
awi: ok dudy By~ d" + 3 ) 89X AL 1) None of these.
dx dt dy dt dt ox dt ay dt
(04 Marks)
22
ib [ sinu= : , show that x @ + ygu— =3tanu (06 Marks)
X+Yy ox = 0oy
C. If-u=ﬂ v=£ and w = E,find]=3(u’v’w). (05 Marks)
& X Y a(}[ }’:3)

d. If the H.P. required by the steamer varies. as the cube of the velocity and the square of the
length, find the percentage change in H.P. for 3% and i«{: increase in velocity and length

respectively. )& (05 Marks)

4 a. Choose the correct answer :
i) The gradient, divergence, curl are respecti@

A) scalar, scalar, vector B) vector, scalar, vector

C) scalar, vector, vector f\(\\} D) vector, vector, scalar
i) V=y’zi+z’xj+x’yk is ChSr

A) constant vector B) t}l\m idal vector C) scalar D) None of these.
iii) Curl grad f 1is,

A) grad curl f curl grad f+gradcurl f  C) zero D) does not exist.

iv) If the curvilinear system is sphencal pnlar coordinate system then the radius vector R is
A) rsin Ocosdi+rsindsin dj +rcos ok B) rsin6i + rcos 0] +rk

C) i+ _; +k D) None of these. (04 Marks)
fo=x"+ y* +z* and F=x%i+y*j+z%k,then find grad¢, div F, curl F. (06 Marks)

¢. Provethat divCurl F=V-VxF=0. (05 Marks)
~d. Prove that the cylindrical coordinate system is orthogonal. (05 Marks)
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’@hﬂﬁsie the correct answer :

2 -. ] : | . 3 2 5 -ﬁ. . i
: 1) For the differential equation (-E%J +[§§.) +y=x*, the order and degree
: respectively are ‘ | .
3 A)2,6 B) 3, 2 C)2,4 D) None of these.
aody y
1 =0
) s is
A) Variable separable and homogeneous B) Linear
C) Homogeneous and exact D) All nf these.
i11) ydx — xdy 0 can be reduced to exact, if dmded h}g
A) x* +y? B) 3 D) All of these.
iv) Orthugunal trajectory of y° = 4a(x + a) 1S
A)x*=4a (y +a) B) x* +y* = a2 9} Self orthogonal D) None of these.
( ?K (04 Marks)
b. Solve: (1 +y2)dx +(x—e™™ V)dy =0 ) ) (06 Marks)
c. Solve: (ye® +4x*)dx +(2xye™ <2h§§' Dy =0 (05 Marks)
d. Find the orthogonal trajectm'&hs e cardiods r = a(l — cosB) , using the differential
equation method. (05 Marks)
7 a. Choose the correct answer \
1) Which of the following is not an elementary transformation?
A) Adding two rows B) Adding two columns
C) Multiplying a row by a non-zero number D) Squaring all the elements of the matrix.
) ]
if) Rank of the matrix A=[2 4 6| is
60
k- A)3 . B) 1 @)2 D) None of these.
T iii) The solution of the simultaneous equations x +y =0, x — 2y = 0 is
L 'A) only trivial B) only unique C) unique and trivial D) None of these.

. iv) Which of the fﬂlluwmg is in the normal form?
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t “ ucs ] ?mnd p ﬂm following Sﬂnultaneuus eaqﬂatlﬁns have i) No ﬁajﬁﬁﬁy. J
iii) an infinite number of solutions? _ T
x+2y+3z 10 ; x+2y+Az=p.

ng el o e
& x—2y+3z=8; 2Ly —7=3. (05 Marks)

The a:gen values of the matrix A exist, if

T ~ A) A is a square matrix B) A is singular matrix
i C) A is any matrix D) A is a null matrix.
i) A square matm-: A of order ‘n’ is similar to a square matrix B of the order ‘n’ if
A)A= P'BP B) AB = Null matrix C) AB = Unit matrix D) None of these.
iii) Which of these is in quadratic form? Q
A X+ + 2~ 2xy + Y2 - X B) x° +j\3+22
BN C) x—y + 2 D) N of these.

iv) Quadratic form (X'AX) is positive definite, i
~ A) All the eigen values of A are > 0 5 KB’)) At least one eigen value of A 15> 0

C) All eigen values > 0 and at least m’@mj gjen value=0 D) No such condition.

2 { e {\}\) (04 Marks)
b. Find the e1gen values and eigen v c{% corresponding to the largest eigen value of the matrix
e 15 %
PR 21 A=|1 5 1 : \ (06 Marks)
el T -
Ereen e il

c. IfP= | 0 -1 2| isamodal matrix of the matrix A in Q.No.8(b).and inverse of P is

o ol i o]
=340 3
y 2|, then transform A in to diagonal form and hence find A’ (05Marks)




