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w;}m /hrs | Max. Marks: 100
- Note Answer any FIVE full questions, choosmg one full question from each module.
Module-1 "
g 1 a Ifx=tan (logy) then prove that (14+x’ )yrl+2 +[2(n+1)x 1]y, 4+ n(@n+1)y, =0. (06 Marks)
2 Prove that the angle of 1ntersect10n between the curves r = a (1 — cos 0) and r = 2a cos0 as
1 12 (n + cos™ (1/3)). g v (07 Marks)
S ¢. Define the curvature and radlus of curvature of a curve. Derive the expression for radius of
2 curvature in polar form. . (07 Marks)
% _qz OR
&= 2 a. State Leibnitz th”eorem for n" derive of product of two functions. Find the n™ derivative of
22 y=x’logx. (06 Marks)
;” L] b. Find the angle of% intersection between the curves 2 =1+cos6 and o =1-cosH.
Ed 4 r r
5 ;5 % 3 (07 Marks)
25 c. Find the radius of curvature of the curve x> + y = 3axy at ( g a) (07 Marks)
§ £ , 272
EZ | Module-2
2 g 3 a. Expand logx in the powers of (x-1) upto and mcludmg (x-1)* and hence compute log (1.1).
59 , (06 Marks)
g3 b. Define homogeneous function. Give sultable example
&8 Ay
38 If u =cos™!| —= X4y fifid %22 +,y§“— N (07 Marks)
£ ey ]’ oy
=) E ¢. Find the extreme values of the functlon fx,y)= x i y - 3axy. (07 Marks)
o =
£ & iy, OR
o © ¥ . o
© & Limit ( ¢*sinx—x? —
a 5 4 a. Evaluate e2 SR X —X . (06 Marks)
z S x—>0{x +x~log(1—x) :
82
e b, Ifu=f2 7Y E ﬁnd the value of x@+ya—+zgu—. (07 Marks)
o C y z x W 0x "oy oz
o o0 . ‘*s;»;«,.
) g c. Ifx=rsin0 coscb y = rsin 0 sin d) z=rcos 0, find the value of J(E——g—q)) (07 Marks)
s 2 o r? >
5% |
o « Module-3
;g 5 2 Find a, b and ¢ such that F (axy —z*)i+(bx* +z)j+ (bxz® +cy)k is irrotational and find
2 the scalar potentxal (06 Marks)
(=}
£ tan_ "axh o e . .
g b. Prove that j ) dx = 5 log(l +a), a> 0 using differentiation under integration.
g X
(07 Marks)
c. Apply the general rule to trace the curve r =a (1 + cos0). (07 Marks)
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OR
Find the directional derivative of ¢ = x’yz +4xz’ at (1'; 2, -1) in the direction of 2i—j—2k.
(06 Marks)
tlog(1+ax) og(l + x) T A
Evaluate J.—-——2~dx and hence prove that .[ — og2 : (07 Marks)
1+x A ;
Apply the general rule to trace the curve x“y B N yZ/3 =32 : (07 Marks)

Module-4 |
i n/2
Establish the reduction formula for J.sm xcos” xdx and hence find J.sm xcostdx .

(06 Marks)

Solve —= dy _—(ycosx +sigmy Y) (07 Marks)
dx SInX +X€oSy+X
Find the orthogonal trajectory of r" = a" cosnf. . (07 Marks)
OR
1 9
Establish the reduction formula of |sin” xdx and evaluate X dx (06 Marks)
, ) =

Solve x% +y=x%y°. (07 Marks)
A 12 volt battery is connected to a series circuit in which the inductance is 1/2 Henry and the
resistance is 10 ohms. Determine the current I if the initial current is zero. (07 Marks)

Mg_fllil_?:_S.

3x + 20y —z=-18 and 2x 3y + 20z = 25: (Use three iterations). Take initial values for

y, 2} as {0,0, 0}. (07 Marks)

nd the largest Eigen value and the corresponding Eigen vector of the matrix

2 -1 0]

A=|-1 2 =1 by Rayleigh’s power method. (Use x© =[1 0 0]". Take 5 iterations.
0 =1 2

(07 Marks)

OR
Solve by Gauss elimination method the system of equations,
X+ty+z+t=22x—-y+2z—t=-53x+2y+3z+4t=7 and x-2y-3z+2t=5.

(06 Marks)
Reduce the quadratic form x* + 3y* + 3z% — 2yz to canonical form. (07 Marks)
Test whether the transformation (xi, X2, x3) 10 (2%1 + X3 ¥+ X3, X4 * X2 + 2x3, X1 — 2%3) IS
non-singular. If so write the inverse transformation. (07 Marks)
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