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Note: Answer any FIVE full questions, choosing at least ONE question from each module

Module-I

1. (a) State De Moivre’s theorem. Using the same, prove that
(1+cos@+isin@)" +(1+cos@—isin@)" =2"" cos"(6/2)
(b) Show that [1+ s!n o+ ' cos ejn = CO0S [n—” — n@j +i sin(n—ﬁ — n@}
1+sin@—icosé 2 2
(c) Use De Moivre’s theorem to solve the equation x’ +x* +x%+1=0.
OR
2. (a) Define scalar and vector product of two vectors. If A=2i —3j—k and B=i +4j -2k,

find A-Band AxB
(b) Show that the vectors A=7—2j+3k , B=2i +j+k and C=3i +4]—k are coplanar

(c) For any three vectors A,B,C show that [BxC,Cx A AxB]=[A B,CJ

Module-l|

3. (a) Find the n™ derivative of (i) log,, /(3 +5)?(2—3x) (ii)e®* sin3xcos 4x.
(b)If y=e™""* prove that (1— xz)yn+2 —(2n+1)xy, ., —(n2 + mz)yn =0.

(c) Find the angle between curves : r = a(l+cos@)and r =b(1—cos ).

OR

4. (@) If u=x2tan"(y/x)-y?tan"(x/y), show that [pu/exdy|= [(x2 - yz)/(x2 + yz)]
(b) Ifu=sin? [(xzyz)/ (x+y)} prove that xu, + yu, =3tanu,using Euler’s theorem.

©If u=f(x—y,y—zz-x), showthat u, +u, +u, =0
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(b) Evaluate: I

(c) Evaluate: _[ _[ _f (x+ y + z)dydxdz

2a
(b) Evaluate : jx3\/ 2ax — x? dx
0

(c) Evaluate J] xydxdy where R is the first quadrant of the circle x* + y*> =a®,x>0,y >0.
R

the components of velocity and acceleration vectors at t = 0 in the direction of i + j +K .

(b) Find the values of the constants a, b, ¢ such that F = (x+ y +az)i + (bx+2y—2z)j +(x+cy +2z)k
is irrotational.

9. (a) Solve

o

Module-llI

. (a) Obtain a reduction formula for J'sinn xdx, (n > 0),
0

OR

(a) Obtain a reduction formula for .[cos“ xdx ,(n > 0)
0

Module-IV

OR

(@) If F=(x+y+2z)i +J—(x+ y),show that F xcurlF =0

(o) If @¢(x,y,2)=x>+y° +2° —3xyz,find V¢ &|Vg at (L-12)

(c) Find the directional derivative of ¢(x,y,z)= x?yz + 4xz?at (1,-2,1)in the direction
of 2i — j—2k

Module-V

. (x2 +2xy—y2)dx+(y2 +2xy—x2)dy:0

(b) Solve: [y(1+1/x)+cos yJdx + [x + log x — xsin yJdy =0

(c) Solve

10. (a) Solve

{1+ y?Jx = (tan* y — x)dy

: (x+2y—3)dx—(2x+y-3)dy =0

OR

(b) Solve: [yzeXyz +4x3}1x+[2xye"y2 —3y2de =0

(c) Solve

. (x3 cos® y — xsin 2y)dx =dy

*kkk*k
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(a) A particle moves along acurve x=e™',y =2co0s3t,z = 2sin3t where t is the time variable. Determine
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