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2225
B.Sc. SECOND YEAR EXAMINATION, 2019
MATHEMATICS
Paper -1
Advanced Calculus

Time: Three Hours
Maximum Marks: 75

PART - A (@78 — 3]) [Marks: 20]
Answer all questions (50 words each).

All questions carry equal marks.
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PART - B (Gvs — §) [Marks: 35]

Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks.
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PART - C (gvs — &) [Marks: 20]

Answer any two questions (500 words each).

All questions carry equal marks.
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PART - A / Hvs— 3

Write Cauchy’s definition of continuity.

iaa a1 el arelt gRyreT faRaw |

Define discontinuity. Write types of discontinuity.
AT DI IRHINT HITY | SRATTIAT & UDHR faIRag |
Define Homogeneous function.

FHETT T B aRIT SR |

Define Composite functions.

HYFT Bl BT aRAIT BIRTY |

Write any one property of double integral.

fgemTde &1 B3 T wor foRay |

Define Triple integral.

rarae o1 aRfia ST |

(vii) Define Jacobian.

(viii) If r = acos t1+ asintj + tk, then evaluate -

(ix)

x)

[2225]

SIHIST BI IR BT |

2

dt?

dzr
2

¥ r=acosti+asintj+tk, d A4 F1d HIfY — "

Write the value of —

J[axi)a

A ST BT —

Jlos)

If f. df = 0, show that the f is a constant vector.

Jfe f. df = 0, aF UeRRid ST f& f te R Afesr 21
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PART-B / @vs—§

UNIT -1/ go18 — 1

Q.2 Examine for continuity the following function at x =0

X ex
=14 *7°

0 x=0

7 w9 @1 x = 0 IR Fideudl &Y Siid dIfsiu—

f(X): Xe;l ) x#0

1+ex

OR /3rd1

Q.3 Examine for differentiability of the function f(x) = Ix - 2| + 2 Ix - 3| in the interval

[1, 4].

BT £ (x) =Ix - 21+ 2 Ix - 31 B RIS [1, 4] § @G emrgar & Sird Hiforg |

UNIT -I1/ 18 — 11

Q.4 Ifu = e¥*, then prove that —

u
0x 0y 0z

Il u = e¥%, @1 g FIfvi —

= (1 + 3xyz + x%y?z?)e¥?

3u
0x 0y 0z

= (1 + 3xyz + x%y?z?)e?
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OR /34q1

Q.5 Find the envelope of the family of the following straight lines, o being the parameter.
7 TR T & Bl BT A=A AT DI, S8l o Jrael 5—
ax seca — by coseca = a? — b?

UNIT -1 / $h1s — I

Q.6 Evaluate —

1 V1+x?
dxdy

1+x*+y°
0 0

M S HIIY —

1 V1+x?
dxdy

I+x*+y°
0 0

OR /3rd1

Q.7 Evaluate —

[EL e v
A S BT —

[LL e axaya
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UNIT -1V / 5&18 =1V

Q.8 If x =rcosB, y =r sinb, then find the value of —

2(1,6) 2 (xy)
@ Sy ® o

Af& X =1 cosh, y = r sind, AT A ST BT —
a(r,0) 9 (xy)
@ 3y ® T
OR /31qd1
Q9 Ifr=xi+yj+zkandr=Irl, then prove that -

IR r=xi+yj+zk MR r=1rl,d g Ffg —

() Vf@)=f’(r)Vr (i) Vloglrl= rizr

UNIT -V / &S — V

Q.10 Evaluate f_ F.dr where F = (x> + y?) i — 2xyj and the curve C is the rectangle in the
xy — plane bounded by y =0, x =a,y=b, x =0.
J. F.dr o1 w9 snd @ifSe Siefd F = (x2 + y?) i — 2xyj @1 9% C, xy — ddf #y =0,
x=a,y=b,x=0gxl faffa smad g1

OR /3rd1

Q.11 Find the volume of the region common to the inter-sectioning cylinders x> + y?> = a?

and 72 + x2 = a2.

gfeesdl 9o x2+ y?=a? @7 2> + x> = a° & IS 9N BT I Sd iy |
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PART - C / Hvs— ¥H

Q.12 If a function f is continuous in a closed interval [a, b], then prove that it is bounded in

that interval.

Ife B f Hgd 3RIel [a, b] § Gad &1, a1 g $IY fb a8 I9 k1l H gRag Bia

=l

Q.13 Find the maximum value of the following function-

u = sinx siny sin(x +y)

(7 %l &1 STadd J9 SITd dIfsiy —

u = sinx siny sin(x +y)

Q.14 Evaluate —

ffR (x+y)? dx dy

where R is the region of integration given below:

XZ y2
2tp=!

M S HIIY —

ff (x+y)? dxdy
R
el R |ATde &l & foer drefga 2

XZ y2
2t =1
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Q.15If fis a Solenoidal Vector, then Show that : Curl Curl Curl Curl f = V> V2f = V4f
gfe f aReferer afewr & a1 Rig FIfSTw f6 —Curl Curl Curl Curl f= V2V2f = V4f.

Q.16 Evaluate | fs [(x + z)dy dz + (y + z)dz dx + (x + y)dx dy] where S is the surface of
the sphere x?>+ y>+ z> = a°.
JI; [x+2)dy dz + (y + z)dz dx + (x + y)dx dy] &1 a1 s0d FIHC, SET S el o
X+y’+72=2a’ IS 7|
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