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- Code: 1308/R
Faculty of Science

B. Sc (Mathematics) I-Year, CBCS -I Semester Regular Examinations, Dec/Jan 2019-20
PAPER: DIFFERENTIAL AND INTEGRAL CALCULUS

Time: 3 Hours Max Marks: 80
Section-A
I. Answer Any EIGHT from the following questions (8x4=32 Marks)
1. Tf z=tan™ (Z22) then find 2z -

2. If z(x,y) = 3x%y + 3xy? then show that x + y— =3z

xy 2%
3. Iff(x,y)= Tyl then evaluate ﬁ

4, fu=x?-y?% x=2r—3s+4, y=-—r+85—5find:"—r
5. IfH=f(y—2z2—xx—y) prove that —+— —=0

Expand the function f(x,y) = x* + xy — y* by Taylor's thearem in powers of
(x—1and (v +2)
Show that the curvature of the point (3" 3“) on the folium x3 + y? = 3axy is =22 3"—

8. Find the radius of curvature at the origin of the ciirve
%3 —2x%y 4+ 3xy? —4y° + 5x% ~ 6xy + 7y2 =By = 0
9. Find the envelope of the family of straight lines ¥ = mx +%
10. Find the perimeter of the cardicide r = a(1 - cosf)
11. Find the length of the curve x = a (¢ + sin8),y = a (1 — cos8) from 6 =0to B=1x
12, Find the volume of the solid obtained by revolving the ellipse f;‘*+ ;’—z = 1 about the axis
of x.

o

™

Section-B
II. Answer the following questions (4x12=48 Marks)
13.(a) (I) state and prove Euler's theorem for Homogenous functions
(il} if x* = y* then find .
(OR)
(b) f u=tan! (1) x 2§ show that
x=y

i) J\fEE + yE = sin2u.

-

i) x? =5+ ny + yz ayz = (1 — 4 sin*w)sin 2u

> ay a? a3y .
14, (a)Show that minimum value of u=xy+ (7) + (T) is 3a°
(OR)
(b) Find the maximum value of x™y"z? subject to the condition x +y +z = a

-

15.{a) Find the Centre and circle of curvature at the point p(:—;:) on vx + ,/5 =+a

(OR)
(b) Obtain the evolute of the parabola y? = 4ax

16. (a) Find the Perimeter of the loop of the curve 9ay? = (x — 2a)(x — 5a)? between
X=2a and x=05a
(OR}
(b) Find the volume of the solid obtained by revolving the cardioide
r = (1 + cos#) about the initial line
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2 2 .
1. z=tan! (1,%) e0d g—;g—; 0 SR0F Ro20.

2. z(x,y) = 3x%y + 3xy? wand xg—i+ yg—;- = 3z &N Ardod.

2 -,
BT 20 82508 050,

=2
- fly) = X24y? ©and ox ay

3

4 u=x2—y? x=2r—3s+4, r=—r+8s-5 wwé%msmﬁmm.

S. H=f(y—-zz—x,x-y) wwé:—f+g—:+%§= 0 e Brhod.

6. fl)=x"4+xy—y? & (x—1) 200t (y+2) aing) rerod Sabesd DEFOBBD
&OETAoD) DY O Babod.

—8y2
7. (.3:2&’3‘2_3) Dockoid) 3¢ x° + y* = 3axy & sgo0 5o ::_ 2 SFOod.

8. 2wro Do (0,0) d¢ 23 — 2x%y + 3xy? — 43 + 522 — 6xy + 7y? — 8y = 0 & dgo
a5$=go S0 R,

9. Y=mx +-11; 63 VEVIRL DHtwoerds wdsDe (Envelope) f gdofansn.
10.7 = a(1 - cosB) =-8E& Boos), eSO hof@s.
11. x = a (6 + s5ind),y = a (1 — cosf) Sgo ) T § = 0 Aod B = T S S RdAD.

F4 2
12. x ego cobp &ggro T + {7 = 1 Sinyco TrEe Todd 0o HOJrEPY) SRS,

Do - D
II. & g0 VI OH DArTHIVeL Frabod = (4x12=48 Marks)
13.(a) i) pa0drd DS sabod Dot B PIDVD AEFBoB.
i) 22 = y% eoawd '-;% S0fF o000,
(d=)

x34y3

(b) u=tan™?

),x * ¥ anRH

B_u
ox

i) x

i)x—+ yg—: = §in2 u ¥ SFHod.
%u 28T _ 1 4 cintu)si -
Y +y roie (1—4sin u)s:rf 2u e SFDHod.

2 32u
dx2

+ 2xy

14.(a) u=xy + (5}) + (“73) chos), $3% Deud 3a? B Brvod.
(o)
(b) x +y +z = a vongtn HoaBo XMy 2P HDH -~ DeHR SR B[,

15.(a) VX + .y = va s50d p (%%) 56 BgEr Zogo, HHT® HOVSGEO FWFWB.
(Ser)
(b) ¥? = 4ax 5503 Sogzorn S Do80.
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16.(a) 9ay? = (x — 2a)(x — 5a)? 25 aiog) loop Wog), votnSusds gffdodw.

(Fe)

(b) &dozs B smgcand) 7 = (1 + cosh) IONGo e Todd Pod DOIFIY DY
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