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(2020 Admission)
Time : 3 Hours _ Max. Marks : 80

PART - A

All ten questions are compulsory. Each question carry 1 mark.
1. Find the complex conjugate of 3+2/+31/.
2. Evaluate Re(exp(2iz)).
3. Find the total differential of the function f(x, y)= x* exp(y).
4. Check whether xdy + ydx is exact or not?
5. Write down the necessary condition for a stationary point of the function f(x, y)
is minimum.

6. Find the Jacobian of the transformation, x =4u-3v?, y =u’-6v.

7. Evaluate dzdxdy .
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8. Find derivative of r(t)=t%i+e j+(2cosrt)k.

9. Find gradient of f(x, y)=(x+y?).

10. Write down the formula for finding divergence of vector field 7 (x,y,2).
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PART - B

i i rks.
Answer any eight questions. Each question carries 2 ma |
11. Find the value of z=1i". |
12. Find the modulus and argument of the complex number z=2-3/.

el in terms of x+iy .

3
13. Express z—_,_+4i

14. Find f,(3, 1) for the function f(x, y)=sin(y* - 4x).
15. Show that 2xydx +(x? +3y?)dy =0 is exact.
16. Determine the stationary points of f(x, y)=x? -3y -2x+6y .

17. Show that f(x, y)=2x?+2y? has a minima at (0, 0).

18. Find gtf if f(x, ¥)=3x%y°, where x=1t*y = 3.

19. Evaluate || xy dx dy.
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e

20. Write down the formula for finding Jacobian of x, y, z with respect to v, v, w .

21. Evaluate the triple integral

i ey N

3
j}Bxyz dzdxdy .
20

22. Find the centre of mass of the solid hemisphere bounded by the surfaces
x> + y* + z* =4 and the xy-plane, assuming that it has a uniform density 1.

23. Find the divergence of the vector field a = x%y i + 2y*z j + 3zk.

24. Find curl of the vector field F = yzi + xy?j + yz%k .
25. Show that curl (F)=0, where F =2xi +2yj +2zk.

-

)
26. The position vector of a particle at time t is given by r(t)=cos(2t)+sin(2t);.
Find velocity of the particle. “",‘,:{ ‘,ﬂv‘y.
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PART -C

Answer any six questions. Each question carry 4 marks.

27. Show that the hyperbolic function sinh™ x =In(\/ 1+x% + x].

r T I iz . 4
] writing — = = —— and considering e, evaluate cot (-——)
28. By writing 5 3 3 g T

29. Find derivative of e** cos4x and &% sin4 with respect to x by using complex
exponential.

3%z 3%z
30. If =tan'1(-’i), rove that 22+ 22 -90.
‘ x) P ax?  ay?

31. Express w and %vi interms of rand sif w=x2+y? x=r—s,y=r+s.
r S

32. Show that f(x. y) = xy has a saddle point at (0, 0).
33. Evaluate f f xy dA over the region R enclosed between the lines y =%, y =x,
R

x=2and x=4.

34. Find the volume of the solid in the first octant bounded by the coordinate planes
and the plane x+y +z=1.

35. A triangle lamina with vertices (0, 0), (0, 1) and (1, 0) has density function
p(x, y)=xy. Find its total mass.

36. Find the Laplacian of scalar field ¢ = x?y?z*.
37. Show that V- (VoxVy)=0, where ¢ and y are scalar fields.

38. Find r,xr, where r=singcos@i+singsing j+cosgk.
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PART -~ D
Answer any two questions. Each question carry 15 marks.
39. (a) Evaluate
i) exp(i’), 7
i) (1+iv3). )
heorem with n = 4 to prove that (8)

(b) Use de Moivre's t
cos 46 = 8cos* 6-8cos® §+1

40. (a) Find Taylor expansion up to quadratic tefms of f(x, y)=xexp(y)+1 for
(7)

(x, y) near the point (1, 0).

(b) Locate all relative extrema and saddle points of f(x, y)=2xy - x? - yz. (8)

41. (a) Evaluate double integral /= If (2++/x? +y?dxdy, where R is the region
R

bounded by the circle x?+y? =2 (7)
(b) Find the mass of tetrahedron bounded by the three coordinate surfaces and

the plane %+ yg +% =1, if its density is given by 4(1 + g) (8)

ctor

(7)

42. (a) Find the velocity and position vector of the particle, if the acceleration ve
alt)=sinti+cost j+e'k; v(0)=k, r(0)==i+k.

(b) Find V-(VxF) and V x(VxF) where F =oXi+4xe’ j—e"k. (8)

43. (a) By integrating e'***”* and separating real and imaginary parts, find the
integrals of ™ cosbx and e sinbx. 7)

(b) The temperature of a point (x, y) on a unit circle is given by T (x, y)=1+xy.
Find the temperature of the two hottest points on the circle. (8)

44. (a) Find an expression for a volume element in spherical polar coordinates. (7)
(b) Calculate moment of inertia of a uniform sphere of radius @ and mass M. (8)
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SCHEME OF VALUATION

PartA
1. 3-i(2+3)
2. e Y(cosx)
3. (4x3exp (y))dx + (x*exp (Ndy
4. exatt

S. fn>onfyy>0» fufyy"fxly>0
6. ] =-24+12uv
7. 1

8. 7'(t) = 2ti + e*j — (2wsinmt)k
9. i+2yj

10.dvf=V.f=fit+f,+f;

Part B

11 i =!G (g, it = o~ G2y

12. |zl = VI3 (1),argz = tan"(—%), w (1)

= B2 =10
B.z=Scw W z=5 i ()

14. f(x,y) = =4 cos(y? — 4x) (1), f(3,1) = —4cosi1l (1)
15. A(x,y) = 2xy,B(x,y) = x* + 3y? (1),A, = 2x = B, exact (1)

16. Finding f; = 2x — 2,f, = —6y + 6 (1), stationary point (1,1) (1)
17. stationary point (0,0) (1), showing (0,0) is minima (1)
af _ 3 dx , 9f dy -
1w.7=L=4 35.“ (1), ans = 51t (1)
19. evaluating integral (1) ans=3 (1)
oz
§‘:
4
az
k™

15
slevieie

7-0.]=;—:

[
dw




21. Evaluating integral (1), ans= 15 (1)

22. Formula (1), ans =s

23.Diva=V.a (1), ans =2xy+6y%z+3 (1)

24. Curl formula (1), final answer = z2i + yj + (y? — 2)k (1)
25. Curl formula (1), showing curl F=0 (1)

26. Velocity = <= (1), v(t) = —2sin2t i + 2 cos2t j (1)

PART C
27.x = sinhy (1), ¥ = cshy + sinhy (1), e =VI+xZ +x (1),y =
In(Vi+x2 + x) (1).
28.sin (-:—) = cos G) = '»ll-i (1),
. n 1 v
sin (;) =3, cos G) = (?) (1), evaluating and ans = 2 + V3 7))
29.z = B+Dx (4, % = (3 +4)e*40x (1), equating real and img part,

d
z—xe"coﬂx = 3 (3cosdx — 4sin4x),

zz_z— 2xy 2 7z _ -y
C o Ty Dam =gy

31—y @.2%=r +s (2)
32 fe=y.fy = x (1),(0,0) isa stationary point (1), £y, = 0, £, = 0,£,, = 1 (1),
Showing (0,0) is a saddle point (1).
x L 11
3.f; j,;, xydydx (2), ans:Z (2)
. V=(ffav (1) v= j'nl j'n‘ = j: 7 dzdydx  (2), final answer% (1)

35. Mass= || IR p(x,y)dA (1), Mass= j'u‘ _['01 ~* xy dydx (2), final answer=z—:- (§)]
36. Formula (1), evaluation of derivatives (2), final answer= 2y%2% + 2x%22 +
2y’z* (1)
37.9.(Vo x V) = V. (V x Vg) — Vop(V X V) (2),V X Vgp = 0 (1),
VXV =0(1).
38. 19 = cosPcosbi + cosPsind — sink (1),7y = —sin@sinBi +
cos@cosj (1), 1y X 19 = sin*@cosdi + sin?Psind] + sincosd k ()]

d
Ee”sinh: = e¥*(4cos4x + 3sindx) (2)

PARTD
39. (a) exp(i®) = exp(~i) (1),exp(—i) = cos 1 — isin 1 (2),

1+i3= zexp(i(§+ Zmr) (2),J§+1J§,J§—1J§ )

(b) writing de Moivres’s theorem (1), (cos 8 + isin 8) * = cos 46 + i sin 40 (2)
Writing binomial expansion of (cos 8 + isin 6) * (2),

equating real part and evaluating (3).

40.(3) fex = 0ufry = €%, fyy = x€7(2), fix(1,0) = 0, £;,(1,0) = 1, £;,,(1,0) = 1 (2),
2

formula (1), final answer f(x,y) = 1+ x + xy + Zz_ @




o fe=2y-3x*(),
33
f, = 2x — 2y (1), stationary points (0.0), (E'E) (@

33 .
showing (—i.-z-) relative maxima (2), (0,0)saddle point (2).
41. (a) substituting x = pcosg,y = psing (2),1 = [, (2 + p)/dpdd .

] = p (2), evaluating integral, ans-‘—(:'- (2)

(b) mass formula (), [2 2~ :“-ﬁ’ 4(143)dadydx (2+2+2)
ans:135/6 (1)
42. (a) evaluating v(t) = —cost i +sint j+ ek +i (3),
r(t) = —sinti —costj+efk+ti+j—i (3), final ans (1)
(b) (VX F)=—ezi +e™xj + e’k (2),V.(VxF) =0(3),

evaluating V x (V x F)
= (4¢? — x2e®)i + (—e*(1+ zy))j + (e (1 +x2) + 2%’k (3)

43 (a) e@+iD)* = ¢®(cosbxisinbx) (1)
. e - s
,evaluating | e@*P*dx =F+—b-2-(ae""‘ —ibe®*)+ ¢ (3) separating real

and imaginary part (3) - :
(b) Lagrange multiplier equation (1), 4 = %-‘% .x= i%'y i i% @

x=Fhy=th @M =30t x=tp5y= 5 @)
44, (3) x = rsin B cos @,y = rcosf cos @,z = r cos @ (1), Jacobian formula (1)
Evaluating Jacobian J = rZsin6 (3), dV =r?sin8dr d6 d@ (2)
(b)I=p[x*+y* dV (2),

f=p [// (r- sin” 0 p7 sindl dr di! dey
H @

Evaluating I = -;;nasp (4).
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