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Second Year (T.D.C.) Science Examination, 2018

MATHEMATICS
Paper-1
(Advance Calculus)

Time Allowed : Three Hours
~ Maximum Marks : 75

PART - A (@ve-31) [Marks : 20
Answer all questions (50 words each).
All questions carry equal marks,
Tt e AT ¥ | e e S e vy afyw = 81
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PART - B (@uz-v) [Marks : 35

Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks.
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PART - C ( T us-q) [Marks : 20
Answer any two questions (300 words each).
All questions carry equal marks,
% & 9 Fifo | TN U9 I 300 vl ¥ 1 T 8
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PART - A

(@us-AH)

. (a ) Write all the types of discontinuity for a function f(x).

Wf(x)%ﬁmw%faﬁﬁmfaf@m

(b) Define differentiability for a function f(x) at x = a.

v fix) & foe fog x = o QT STEGHEATET &1 TR

fafad |
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(¢) Using Euler's theorem for $="57 3¢ - Prove that
x5 +y

ou
x—+y—=-7U
oy 20
x%+y%‘
we 4Ty %%mmuﬁammmﬂ
x> +y
ou ou_ 1

(d) Define Envelope fora family of curve.
forelt Rt 3 ferg SwarTe gt =it
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(e) Evaluate:

WWW:
ff(x2+xy)dydx

(f) Evaluate

1 J1d hifoT ;

o e
.[I x* dx dy dz
=20

1
(g) If(aR) y=4x° +y*,v=1xy, Evaluate (91 310 Fifer)

o(u,v)

a(x, )
(h) If (AfR) r=acosti+bsint j+tk then (A1) find

d*F
(I ) R
(i)  Find (F@ FfQ) [£(1)dr where ()

S@W=sinti-e' j+’k

(j)  Write the statement of Gauss-Divergence theorem.

ﬁmwmmw%@m
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PART - B
(@Eus-9)

UNIT - I

(gr3-1)

2. Prove that if a function f(x) is continuous in [a, b] then it attains

its supremum and infimum at least once in [a, b].
mﬁﬁqﬁaﬁmﬂf(x)m[a,b]ﬁm%?ﬁaﬁw
3T H§ A ¥ HH T - I T=E qu s W I
T HA1 © |

b) and ifk is a number

3. Prove that if f(x) is differentiable on (a,

between f'(a) and f'(b) then there exists a number

c e (a,b) such that f'(c)= k.

fog witene fo afe wer f(x)m(a,b)ﬁaqam-'ﬂﬂ%am

f'(a) 3 £'(b) ¥ o S ek d = (a, b) § &

mcmmﬁm& fle)=k.
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UNIT - 11

(3&TE-11)

4. If(3Afg) u=sin™ (%)4’ tan™' (%) then prove that ()

Ou ou
fag =ifse fF xa“*y?a;—o.

S. Find the maximum values of
3feug 71 9 #ifsw .

u =sin xsin ysin(x + y)
UNIT - 111

(3HTE-111 )

6. Evaluate (411 3/ wifsm) Ifozdxdy dz where V is the

region bounded by the planes
(ST&1 &3 V firet e 9§ ufeg )

x=0,y=0,z=0 X+ yp¥z=qa-as0.
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7. Find the surface of the solid generated by the revolution of

the curve x =acos’ t, y= asin’ ¢ about x-axis.

n%gmx—a‘m%»'trﬁa:uﬁ@ﬁwﬁaﬁa

g% x=acos 1,y =asi

mmwmma&mu
UNIT - IV

(zHE-1V)
8. Prove that the vector
fag wife fr afaw
£ =(siny+z)i+(xcosy-z)j+(x-—y)k
is irrotationall ( STeOiia ?).
9. If () r=|F| where (wl) 7 =xi+ yj+zk then prove that

(3 fag =it &) vz(%)=o,
UNIT -V
(gRE-V)
10. Evaluate (¥ F1d ifeIY)
IF‘dF,where (<TT) F=(x2 +y2)i+xyj

C

and C is the curve y = x” in xy-plane from (0, 0) to (3, 9).

(qen C wvaa xy | 575 (0, O)'@T(3,9)?i$aﬁ?y=x2%)
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S S S [ R (wet)

—

F=4xzi—y2j+yzk and S is the surface of the cube

bounded by the planes (qe § SH U9 91 9B § W fF iy
A § qfiag §)

x=0,x=1,y=0,y=l,z=0,z=]

PART - C
(Tuz-w)

12. Show that the following function is continuous but not
differentiable at x = (.

ﬁzaﬁﬁq%ﬁmmﬁapom%mmmﬁaaﬁ%r

e

13. Transfer the following equation in polar-coordinates,

=1 gty =5 e Frderient % s FifSw |
o*u e o’u R
ox? 85 -
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14. Evaluate the following integral by changing it into polar

coordinates.

fiye1 THTERTH I Wﬁ%ﬂﬁaﬁﬁqﬁaﬁammmaﬁml

 pxdxdy
§§x2+y2

15. Prove (&S wifea) :

16. Verify Stoke's theorem for F=x"i+xyJj integrated round

the square in the plane z =0, whose sides are along the lines

x=0,y=0,x=3ay=2a

W F=x+Xy ] %mmmmm@m,aﬁ

P mqqmﬂaaﬁoﬁﬁmaﬁ%aﬁammm%
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