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Instructions:

l) A11 questions are compulsory.
2) Attempt Q.1within hrst30 minutes.
3) Each MCQ type question is followed by tbur plausible alternatives, Ticl( (/) the corect one.
4) Ans\\'er to question I should be written in the question paper and submit to the Jr. Supervisor.
5) Ifyou tick more than one option it will not be evaluated.
6) Figures to the right indicate full marks.
7) Use Blue ball pen only.

Q.1 Tick Mark correct altemative

i) Consider the statements

Mark Bloom's Cos

Level

02 Lr co1

l) Empty set is nelther open nor closed.

II) Singleton set is open but not closed.

a) Only I true b) Only II true

c) Both I and II true d) Both I and II False

ii\ '-rr") lf 7,r, - lil' r\en rhe airecrional deri\ari\e,f(c.a1i,. .... 02 t ro)

o, )i' bt2tt ,tq"' dl4it

iiD Minimum value ofthe rur"tion 7i*1=!+{+x+5 is..... 02 L2 Coa
'' 3 2

a)16 b)ze c)23 d)Doesnorexists
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iv) A curve whioh does not inteNect itselfis called ' '

a) Simple cru ve b) Rectifiable atuve

c) Jorde[ cLLNe d) None ofthese

Using Green's theorem, the value of {}'?dr +xdy = " "
c

wherc c is the squarc witu vetices (t1, t1)

LI co4

L3
v)

t1)2 h)4 c)8 d)ro

vii) Let 7 = /(r)l "'- g(y) j + h(z)k then the curl of / is

,?) I l')0 c) f '(x)+ s'O)+h'(z) d)3

viii) Consider the stalements'

I) The vector lield J ior r-hich v7 = 0 is called irrotatiooal

vector held

II) The vector field J for which v x7 = 0 is called Solenoidal

vector fiel.l

a) Ooly i true

c) Both 1 atrd I1 lrue

vD The area ofsrufhce S is given by a(S)= 02

") I[f,L"dt q llcLx.lv 4lf '1" il If 
&dvdz

02

L3

L1

b) Only lI tue

d) Both I and 1I False

ix) Gradient is . . . . . .. ftrnction and Divergence is " function' L102

02

L5 c04

co5

co5

a) Vector, Scala.

c) Vector , V€ctor

b) Scalar, Vector

d) Scalar, Scalar

co5

L1 co5
x) The parametric reprcsentation of sudace of cone is ' '

a)i(r.r,v) = (r' cos a.cosa) i + (r sina sinr) j + r'sina't

6)i(a,v) = (r'sin a cos a) i + (vsina siaa) j + v cos a't

c)i(r,v) = (r'sin a' cosl) i + (r'sina cosr) i + r' cos a't

d)i(zr,r,) = (r' sin a.cos a)r + (r sina sin a)j +r'sinat

02

,l?4 b\
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Q.N
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1) AII questions are compulsory.
2) Figu.es to the right indicate full marks
3) Non-programmable calculator is allowed

Solve any Two ofthe following.

Prove that finite inteasection ofopen sets is an open set and also

give one counter example.

If/is differentiable then show that/is continuous.

ll F . R' - R- is a funclion oefi ned by i 6. yt = t r + y. xyl

then find total derivative of F at J = (e, S)

Solve the following.

Let the functions/and g where g is differentiable at the point jr
and / is dilferentiable at the poini garr- y Show that the
composite function/(gf.n at the point:v such that

,.. r (s(x ,))- r (s(x)) _/,{s{x).c.{r})
/? " '-' "

Marks Bloom's CO

Level

L4 COl

L5 CO1

I,3 COl

06

06

b)

c)

b)

a)

b) n d=r'n 'thenshowrhat yO=(2-r)e.;. L506

06

co2

co2

OR

Find the scalar function f such that
I)YQ=x112riarp

Il)Y d=214 r
Define

I) Smooth function
II) Piece-wise continuous f'unction

P a,A+ Z ltr

Q.4 a) 04 I,I
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b) Solve any T\ryO ofthe following.

i) Let lorce {ield is givenby F(x,y,z)=xi+yj+(rz-y)k.
Find the \york done by this force jn moving a particle from
(0,0,0) to (1,2,4) along a line segrnenl.joining these two
points.

ii) Letr/be a scaiar field \\ith continuous second order pa ial
derivatives in an n ballBfa, and ,?fa) be the llcssian
matrix at stationary point a. Sholv that ifall the eigen
values ofI{drare positive, then /has relative minimum at d.

iii r Lralurre rhe Iine inregrat Ji xl+ : ld, lrom ( l.0.0 l ro

(-1.0,2)along the helix C that is represenred by the

parametric equations
.r = cosr, l=sinl, z=t ;03t<r

Solve the following.

Define step lunction and Evaluate

It xy (x + yYx ,ly , where I = [0, l] x [0, 1]

e
Solve any TWO ofthe following.

i) Find the volume ofone-octant ofa sphere ofradius a.

ii) Find the volume ofsolid enclosed by ellipsoid

-+1,+:-=l

iii)Evaluare ll "'* *a"J) .

where S is a triangle bounded by line -r+1:2 in fimt quadrant.
Solve any TWO ofthe following.

State and prove Stoke's theorem.

Find the surface area ofa hemisphere.

Prove that V be a solid in three space bounded by orientable

closed,urlace \ and rr be lhe unir normal lo Lhe surface S. ll F
is continuously differentiable vector field on V, then

lll ai, r a, ay a" = llF.i a'

05

c03

co3

L3 CO3

cC)4

L3

L5 co4

Q.5

Q,6

a)

b)

a)

b)

c)

10

10

10

L5 CO5

L3 CO5

L5 CO5
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