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MATHEMATICS-III
Full Marks: 100

Time: Three hours

The Jigures in the margin indicate full marks for the questions'

Anstver Q' No' 1(compulsory) and any four from Q'No'2-7'

l. a) State True or False:

i) Vectors which are parallel to tlre same plane are

coplanar vectors.

ii) If i = xi + yi + zi,then r2 = x2 + yz +22'

iii) Two vectors d andi are orthogon al if d'B = O'

iv) A vector whose modulus is unity is called unit vector'

v) x2 + !2 = f is an ordinary differential equation'

vi) Order of the differential equatio"ff= x + sinx is 1'

vii) Degree of the differential equationfi=ffii'z'

viii) Number of arbitrary constants in the solution of the

differential equation 2 - l' is2'

ix) The differential equation H = # is homogeneous'

x) Differentialequation of the forrn **'n = Qyn'

where P and Q are functions of x or constants is called

Bernoulli's differential equation'

1x10=10



b) Fill in the blanks:

t4 3t.
i) The inverse of |-_'z il it -- -- -- --

ii) If ,4 = l!, ]] ,rr* A2 - 4A * 7 t2 equals-----------

iii)tf A =l:4 ;3] ,rl., adi Ais-----

iv) If ,4 = [-', ;2] ,rr", A - At is-------------

14 -L -41
v) lf ,4 = 13 o -41 then .42 is ---------------')'-" E -1. -31

vi) Ir.4 = l::, Iol,then 
Az equals

vii) A vector is said to be solenoidal if div' f =-------

viii) Curl of a vector point function is a --------quantity'

ix) If d = i + i, then lr -l =------

x) If d = i - i + 3i,B = 2i -f,, then d'i=------

Solve:

(i)(xz+yz)dx*ZxYdY=g
(ii) (yn * 4x3y * 3x)dx + (x4 + 4xy3 + y + 1')dy -- 0

(iii)(sinxco sy + ez')dx * (cosxsiny * tany)dy = g

1xl0:10

5 x 4=20

5 x 4=20

2.

(iv) (1 - rr!- x! = 1

3. Solve (anY four):

o #*3?.+2Y - o

(D#* 4Y = Yz

(iiir#- azY = e@x



82 , find a and b.

11231
tf a = lg -Z tl show that A3 - 23A - 40/3 = Q.

l+ztl

c) For the matrices , = [i 
-i),' 

= li 3

2e3*

lZ lr] ''o (A + B)2

.. . dzv dv(rv)---i+-'-bv=x
' 'dxz dx

(,)# - +flt 3y =

rf A =l; lll,, --

3x-ZY*32=B
2x*Y-z=\

4x-3Yl2z=4
b) Find the inverse of the following rnatrix by elementary

transfonnations.
t-1 3 3t

o=i 4 3l
Lr34J

b)

4. a)

c)

6. a)

b)

-1] "",,r,

11 231
Find tlre rank of the matrix I t 4 2 | by elementary

lz6sl
transfonnations.

Slrow that the vectors 2i - i +i,i - 3i - 5f, and 3i-
4j - 4i fonn a right angled triangle.

Find the unit vector in the direction of 2A -B where d =

2i-3i*4iandi=t-zi.

that (AB)t = Bt At .

5. a) Solve the following system of equations by rnatrix

method



c) lf d. : 2i + j * 2E andi = 5i + i + zithen find d. 6

and dxB.
rf f (x,!,2) = 3r'y - y3zz find grad.f at the point

('1,, -2, -1).
Tlre position vectors of the points P and Q are 2i + 3i -
i and 4i - 3i + 2f, respectively. Deterrnine P@ and

lFal

Find the angle between the vectors 2i + 3i - f, and i -
2i - 6i.

Find the area of a triangle having the points

A (L,1,L), B (L,2,3) and C (2,3,7) as its veft ices.

lf F = x2yi + xzi + Tyzi tl'ren find curlF.

ffi
d)

7. a)

c)

I


