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Time: 3 hrs. Max. Marks: 100

1

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

Module-l
7' 1\ 1\ 1\ -+ 1\ 1\ /\

a. Find the sine of the angle betreert a = 2 i- 2 j+ k and b = i-'2 j+ 2k .

b. Express the complex number (1+ i)(1 + 3i) in the form a + ib.
1+ Si

c. Find the modulus and amplitude of (1+ i)2
3 +i

2

OR

a. Show that (1+ cos e + i sin ey + (1+ cos e - i sin e)n = 2n+1
• cosn( ~). cos ( n2~).

(08 Marks)

(06 Marks)

(06 Marks)

(08 Marks)

--> -->

1 ax b I·

-+ A 1\ /\ -+ 1\ 1\ /\ -+ -+

b. If a = 2 i+ 3 j- 4 k and b = 8 i - 4 j+ k , then prove that a is perpendicular to b. Also find

(06 Marks)
-+1\/\/\-+ 1\ /\ -+/\ 1\ A

c. Determine A such that a = i + j+ k , b = 2 i- 4 k and c = i + A j+ 3 k are coplanar. (06 Marks)

3
Module-2

a. If y = easin-Ix the~prove that (1- X2)y n+2- (2n + l)xy n+I - (n 2+ a2)y n = O.

b. Find the angle between the curves r = a and r = b
l-r cos O l-cose

c. if u = 10g( X4+ y4 J then sho~ that x Du + y Du = 3 .\ "
x+ y Ox ay

4
OR

a. Using Maclaurin's series expand sinx upto the term containing X5.
b. Find the pedal equation ofthe curve r'" cos m O = am.

c. If'u = x + y + z, v = y + z, w = z then find 8(u, v, w) .
8(x,y,z)

Module-3

5
71/2

a. Obtain a reduction formula for f cos" xdx, (n> 0).
o

a 7

f x do .Ja2{. X2 X

2 3

c. Evaluate f f xy''dxdy
II

b. Evaluate

10f2

(08 Marks)

(06 Marks)

(06 Marks)

(08 Marks)
(06 Marks)

(06 Marks) -
(08 Marks)

(06 Marks)

(06 Marks)
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6 a. Obtain a reduction formula for f sin" xdx , (n > 0).
o

(08 Marks)

2.

b. Evaluate f x2.J2ax - X2dx
o
I'z x+z

c. Evaluate f f f (x + y + z)dxdydz
-I 0 x+z

(06 Marks)

(06 Marks)

Module-4
~ A A A

7 a. Aparticle moves along the curve r =cos2ti+sin2tj+tk. Find the components of velocity
1t ,-;::"" "and acceleration at t = - along '\j 2 i+ .fi j+ k . , (08 Marks)
8

-+ A A A

b. Find divergence and curl of the vector F = (xyz+ y2Z) i+ (3x 2+ y2Z) J+ (xz ' - /z) k.
(06 Marks)

"" "c. Find the directional derivative of <P = x 2yz3 at (1, 1, l) in the direction of in- j+ 2k .
(06 Marks)

OR
8 a. Find the angle between the tangents to the curve x = t2, Y= e, z = t4 at t = 2 and t = 3.

(08 Marks)
-+ -+ 1\ 1\ A

b. Find curl(curlA) where A=xyi+y2zj+z2yk. (06 Marks)

" " "c. Find the constants a, b, c such that the vector field (sin y + az) i+ (bx cos y + z) j+ (x + cy) k,
is irrotational. (06 Marks)

4.

9 a. Solve: (x2 -l)dx - xy d?,= O.
b. Solve: (1 + I)dx = (tan- y - x)dy.
c. Solve: (x2 + y2+ l)dx + 2xy dy = O.

Module-5
(08 Marks)
(06 Marks)
(06 Marks)

OR
10 a. Solve: x2y dx - (x3 + i)dy = O.

b. Solve: {y(l+ lO+cosy}dx+(x+logx-xsiny)dy=O.

c. Solve: (x+T) dy _ye3X(x+l)2 dy + Y=1.
dx dx x

(08 Marks)

(06 Marks)

(06 Marks)

* * * * *

20f2


