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Section A [10 Marks]

Section A contains 10 questions (20 words each) and a candidate is required to attemptall 10 questions, at
least 3 questions from each unit. Each question is of one mark.

l. Answer the following questions
1. Ifr=| i |, where == Xi +yj + jk. Prove that

grad () =
afg r=|7 | STef 7=xi+yj+jkﬁ-1?g
—> 1 T
grad (7) = =
Define directional Derivative.
o samerat &1 aRIRT IR |
2. Define curl of a vector point function.
AR B & Pl DI ARNINT B |
3. State Stoke’s Theorem.
IR T BT B Iy |
4. Define Line Integral.
T FHIG B aRATRT HIRTY |
5. Define conic section.
Tid B TRV BRI |
6. Write equation of the conic referred to centre as origin.
o fag @1 b Ad gD BT THHRYT Ay |
7. Find the equation of sphere whose centre is (%2, -%, 1) and radius is 2.
et & (Y, -%, 1) T 31 2 318 o gU FHIDROT S0 ST |
8. Define cone and right circular cone.
¥ UG BN, Tq B aRWIT S |
9. Define reciprocal cone.
FAHH Sy B gRANT BIRY |

Section B [15 Marks]

Section B contains 7 questions (50 words each) and a candidate is required to attempt 5 questions, at least 1 from
each unit. Each question is of 3 marks.

1. Answer the following questions
UNIT I
10. If - =xi+yj+zk and — is any constant vector then prove that
T a

axr _ _ a 3(ar)r -

curl

r3 r3 r5

afe r =xi+yj+zk vd = g UH IR AR 7

axr a 3(ar)r
a1 fg o curer= ——+
11. Prove that div(axb) = b.curl a—a.curl b




12.

13.

14.

15.

16.

fag faforg div(axb) = b.curl a—a.curl b

Evaluate fCF'dr , Where ra (x2 + y?)i — 2xyj and curve c is the rectangle in the xy plane bounded by x=0,
x=a, y=0, y=b
o E?ﬁ'%l'i’ fF dr
|

, ofaf == (X2 + y?)i — 2xyj @om g% C, Xy "#aat § x=0, x=a, y=0, y=b gr1 far ™ amq 2

UNIT 1
Find the co ordinates of the centre of the conic. Also find the equation of the conic referred to the centre as
origin in the standard form.
36xX2+24xy+29y?-72x+126y+81=0
Trace the parabola
=1 @ &1 R B |
9x2+24xy+16y2-2x+14y+1=0
UNIT 111
A plane passes through a fixed point (a,b,c) and cut the axes in A,B,C. Show that the locus of the centre of

the sphere 0ABC is 2+ 2+ <=2
X y z

T A IR A (a,b,c)ﬁw%‘awsmﬁaﬁwm%ﬁ{@aﬁm%ﬁﬁ%ﬁéﬁmﬁgw%%+§+§=
2

Find the equation of the cylinder whose generators are parallel-to the line f = _12 = g and whose guiding curve
is the ellipse x2 + 2y? =1, z=0

faN

o O N (N x Z o Ad o C
I 99 BT THIBRT A DT RTABT ST T =X =3 F TR & T e fdee am defga @ X2+ 2y? =1, z

=0
Section.C [45 Marks]
Section C — Answer any three questions (400 words each), selecting one from each unit. Each question is of 15
marks.
Answer the following questions
UNIT I

17.

18.

a) A particle moves along the«curve x=2t?, y=t> — 4t, z=3t-5. Find the components of velocity and
acceleration of the particle in.the direction of the vector i-3j+2k at t=1.
TF HUT g X=2t2, y=t? — 4t,z=3t-5 T T @R & |fewr i-3j+2k at t=1 F IR W TEF T PR |

b) Prove that
g PR |
V2 f (1) = F(O)+ 21 (1)
Wherer = | > | and > = Xi+yj+ zk

OR
Verify Stoke’s theorem for the function F=zi + xj + yk where curve C is the unit circle in Xy plane bounding
the hemisphere.

Z:l_\/I_xZ_yZ
T JHT BT G diforg sial F=zi + Xj + yk @& C si@iel &t Z=1-+1— x2— y? uReg & arem
c %l

UNIT 11

A) Discuss the tracing of conic£=1+ecose
wida ~=1+ecos § & fermmr @1 farawr FR |

OR

Find the asymptotes of the following hyperbolas and equatlon to their conjugate hyperbola
=1 arfdmRaera @1 o Wit <1d SIRTT Td s9d A SIfiRaey @1 FHIAR ST Iy




y2-Xy-2x%-5y+x-6=0
UNIT I

20.a) A sphere of constant radius r passes through the origin O and cuts the axis in A,B,C. Prove that the locus of
the foot of the perpendiculars drawn from O to the plane ABC is given by
(XP+y?+72)? (X 2+y2+22) = 412
T Tire foae! B aeR 1 2, qdt g 9 orar & don A,B,C 31l &1 W Frear & g difve @ 9o g & wRad
ABC R el T o & UIe & 450 @ |
(XP+y?+72)? (X 2+y2+22) = 412

b) Find the coordinates of the centre and radius of the circle
o ga @ Broar 9 B & Fduie sa AR |
X2+ y2 -2y — 4z =20, x+27+2z=21
OR
Prove that the cone ax?+by?+cz2+2fyz+2gzx+2hxy=0 may have three mutually perpendicular.tangent planes if

bc+ca+ab = f2+g2+h?
Rig HIRY 5 o ax?+by?+cz2+2fyz+29zx+2hxy=0% I weR ovgaaq @l gef © afe be+ca+ab = f2+g2+h?

Find the equation of Right circular cylinder whose generators are parallel to z axis and intersect the surfaces
ax*+by?+cz?=1and Ix + my + nz=p

9 gAY I BT FHIERT S BIRTY RTAaT S Z 1ef & JAiay den dag ax>+by?+cz?=1qerm IX + my + nz=p &1
Hredr ¥ |



Sophia Girls’ College, Ajmer
(Autonomous)
Semester Il —2015- 16
End Semester Examination — 11
Class : B.Sc.[Math] - SEM 11

(Sub : Math)
Paper Il: [MAT-202]: Calculus - I
Time : 2 Hrs. M.M: 70 Marks
Section A [10 Marks]

Section A contains 10 questions (20 words each) and a candidate is required to attempt.all 10 questions.
Each question is of one mark.

l. Answer the following questions

1. Write the lengths of polar tangent and polar sub tangent.
gdt Tt den gy sra: weff @ g faRad |

2. Write the condition for the existence of the asymptote.
3 weif & iRa@ & forg wftremr foRa]

3. Write the coordinates of centre of curvature.
IoHaT b & agie fIRed |

4. Write the condition for a point to be a point of inflextion.
e fIg & A7 aRadH fag 8@ @t @ faRay |

5. Define partial differential coefficient.
3iTRIG 3radmd IoTid B IRIRT BHIFTT |

6. If u=x2and v=y? then find the value of 232

a(xy)

AR U= 2% PV A S A S |
9(x,y)

7. Write the necessary conditions for f(a,b) to be an extreme value of f(x,y)
wed f(xy) & o f(@,b) B @1 sravas after faRey |
8. Show that
T B |
fy  x™(log )™ dx=""2 m,n>0
9. Write double integral in polar coordinates.
gd1 fczniel 7 fgemmed o fafay |
10. State Liouvilles extension of Dirichlet’s Integral.

fSRaferc |aree &1 fodell AmU@aer &1 HUe ke |
Section B [10 Marks]

Vm)

Section B'contains 7 questions (50 words each) and a candidate is required to attempt 5 questions, at least 1 from
each unit. Each question is of 2 marks.
1. Answer the following questions.
UNIT I

11. Show that the chord of curvature through the pole for the curve p=f(r) is

T BIfTe s @ p=Ff(r) @ ga | JoReT arell geal SiaT & T s
12. Find all the asymptotes of the following curve:
1 g% @ vl e ¥t sa SR |
(y-2x)%(3x +4y) + 3(y-2 x)(3 x +4y) —-5=0
UNIT 11

2f ()
s F
2f(r

fm ¢

1 xX+2y+3z
x84+ y8 + 78

13. Ifu=sin find the value of



6_u+ 6u+ u

x ox y ay 0z
il Xt2y+3z ox ou ou
e = —— —+y—+7—
u=sin x84+ y8 + 28 x oy yay z 0z

BT A A1 BT |

14. Find the ratio of the difference between the radii of curvature at any two points of a curve and length of the
arc of the evolute between the two corresponding points.
el o & B2l Q1 fagell W T BoamRil &1 ok a1 IHS dwdl & A fdgall & 99 & a" o T s Bl

ST ST BT |

UNIT 111

15.1F [;  x™(L-x)"dx =[] x"(L-x)°, then find the value of p.
afe [ x" (- dx =[] x"(L-x)P, @ p &1 A T A |

16. Evaluate the following integral by changing the order of integration.
=1 FHIBS BT HH gaaTdR A S DI |
J‘l fe dydx
o Jex logy

17. Evaluate
A ST PITT |
0 77 (x+y+2) dx dydz.
Section C [30 Marks]

Section C — Answer any three questions (400 words each), selecting one from each unit. Each question is of 10
marks.
1. Answer the following questions.
UNIT I
18. Find all the asymptotes of the following-curve:
1 g% @ T e Wit g @i |
(2x -3y+1)? (x +y) =8x -2y +9
b. Find the angle of intersection of the following cardioids :
o g BT UfAeEd. BI9 STd BITY
r =a(1l+ Cos 8) and.r =.b(1-Cos 6)

OR
a. Show that the circle of curvature at the origin of the parabola y=mx+( %2) is x
Zty*=a(1+m)*(y-m x).
Tei¥g Pifore fs Jot g R vgetd y=m x +(%2) BT qhel gad x?+y?=a(1+m)?(y-mx) 2 |
b. ~Examine the nature of the origin on the following curve:
1 T W g g B upfa B it BIRTY

X 42 x 42 x 3+ x 242 x y+y*=0
UNIT Il

19.a.  Ifx +y=2e° Cos @ and x -y = 2ie® Sin @
show that 2% + 2% = gy 2°%
202 a2z Y 9xdy

gfe x+y = 2e° Cos @ and x-y = 2ie® Sin @
ar wef¥a sy

2%u | 9%u _ o%u

ﬁ 6_(252 Xy d0xdy

b. if u=x/(1—y)2+y J(1 —x)?; v =sintx sinly



Show that u, v are functionally related and  find the relationship.

I u=x,(1—y)2+y J(1 —x)?%; v =sintx sinly

¥ HIRNTT 5 U, v B Heafrd 8 der S99 S STd $IFT |
OR

a. Find the envelope of the family of the following straight lines; « being the parameter:
1 RS Y@ & B BT A I IO S8l K grad 2 |
a xsec o«- bycosec o« = a?-b?

b. Find the points where the function x3+y*-3axy has maximum or minimum value.

I fagell @1 s1q BT ofef word x 3+y3-3axy &1 #9 SoaaH A1 AT © |

UNIT 111
20. Prove that
g HIfTY
f0°° 1J:C7dx=$§
a |(=3)
b. [T —x) dx
OR

Change the order of integration in the following integral:
=1 TS § FHdHT BT HH IR BIRTY

fo 2y drdy
Evaluate
A ST HIRTY

[ff xyz dx dy dz ,
Where region of integration is the.complete ellipsoid :
SRl AHHe BT & TRl gt ®
x2 yZ Z2
i+ 1+ <1
a? b% 2
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Section A [10 Marks]

Section A contains 10 questions (20 words each) and a candidate is required to attempt all 10 questions.
Each question is of one mark.
l. Answer the following questions

1. Define Pedal equation.
gfees FHemol & aRTT <7y
2. Define double point.
fgw famg & gRamar iy
3. Write the formula to find the radius of curvature for Cartesian curves.
FTita ap & forg asear e s1d o &1 g3 forfay
4. Write the degree of homogenous function
u=xyf(%).
qu=xyf(%) EIRCIGRIRE
5. Define Envelope.
ATy B g forfReay
6. Give the necessary and sufficient condition for f(a,b) to be a maximum value of f(x,y).
we f(X,y) & afdeaq a-f(a,b). 89 @1 smaegs T yaia gfdee faRay
7. Define Gamma Function.
T BT ! TRATST_EIfSTY
8. Evaluate. =1 s @R, [ Vx.e ™ dx

9. State Dirichlet’s Integral for triple integral.
AT & folw B § Iww forRau

10. Write down the relation between Beta and Gamma function.
dreT T L e § gre forRau

Section B [15 Marks]

Section_B contains 6 questions (50 words each) and a candidate is required to attempt 3 questions, at least 1
from each unit. Each question is of 5 marks.
1. Answer the following questions
UNIT I
11. Find the Pedal equation of the parabola.

y? =4a(x + a)

Waed y2 = 4a(x + a) & ufkd TR S BT
OR

Find the asymptotes of the following curve:

1 a9 & TRt s HIRTY

X3+ yx2-xy?-y3-3x—-y-1=0
UNIT 11



12. Ifafe u = sin™ 1! (M) then show that. @s u=f3d sifsie f&

Va+Vy
6u+ 0u0
c')x yay
OR

2 2
Find the envelope of the circles drawn upon the central radii of the ellipse z—z + i—z = las diameter.

Wﬁwawﬁqaﬁaﬂﬁmvﬁéﬁqag+i—zzlaﬁwwaﬁﬁmwﬁﬁw§

UNIT I
13. To show that y=Rm@ @ifsg
\/_
\/ﬁ’m"'l/z 22m1V mEZ
where m is positive. &t m g=TE® §
OR

Change the order of integration in the following double integral.
2
o1 fga e 7 FThee &1 %A uRafia #IRTg f;afx‘z/}l? f(x,y)dx dy
a
Section C [45Marks]

Section C - contains 6 questions. Answer any three questions (400 words each), selecting one from each
unit. Each question is of 15 marks.
I11.  Answer the following questions.
UNIT I
14. Trace the following curve:
=1 I BT ARG BT L IHIIS
y?(d + x) =x?(3ax)

OR

(a) Show that for the radius of curvature at a point (a cos38, a sin®8) on the curve

x/3 + y2/3 =a’/3 s 37asin29.

Rig #RT 5 am x /3 +y7/3 =a’l3 ¥ fg (a cos36,a sin30) W amar o 37asin29 B
(b) Find the point of inflection of the curve y(a? + x?) = x5.

s y(a? + x?) = x3 & 9y uRad= fasg s #IRI

UNIT 11
x%20%u = 2xyd®x 20%u 0

15. () If af u = x sin~! ¥/, then prove that (7a Rrg #fm) o T oxoy 377

(b) Ifafe V= f(x —y,y — z,z — x)then prove that g Rig FHIfQ
(')V aV v

ax az
OR

() Find the envelope of the family of ellipse
XZ yZ
zteE=!

Whena+b C, ¢ being a constant.
éﬁdqﬁ +——1$av—oﬁm34v—cna‘|tf§n—craﬁﬁ(f Safs a+b=c &l ¢ R €

(b)Show the minimum value of the following function
is 3a2.
yefdid ST 6 e et @1 Mt w197 382 ©:

;11
u=xy+a (;+;)



UNIT I
15. (a) Prove that :- Rig @IfQ o1
b

f(x —a)™Y(b-x)"1dx = (b—a)™" ! B(m,n)
(b) Show that :- n=f¥q @i @

I

VnVl—-n=

sinnm

OR
(@) Evaluate :- 91 s HIfQ

[ [ xy(x + y)dx dy over the area between the parabola y = x* and line y = X.
I Y = X2 T Y =X & A7 85 W

log2 rx rx+logy
j f j e*tV*2 dx dy dz
0 (V]

The End

(b) Evaluate :- w191 =7a @ifsg
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Section A [10 Marks]

Section A contains 10 questions (20 words each) and a candidate is required to attempt.all 10 questions.
Each question is of one mark.

l. Answer the following questions.
a. Prove that A scalar point function f is constant iff grad f=0.
g BT 6 vep arfewr fag wed o/R & Afa grad =0 |
b. Ifr = || where » = xi + yj + 2k prove that (Reg @I ) grad , S
c. If = xi + yj + 2k, prove that div o= 3
aﬁ7=xi+yj+2k,€ﬁﬁ~l@€ﬁﬁ?ﬁ7div7=3
d. State Gauss’ theorem.
T T BT e fafay |
e. Define conic section.
¥ UR=sE B URAINT PINY |
f.  Write polar equation of a straight line:
ARA T & AR FHHROT DY AR |
g. Write equation of the directrix.
FRTaT & AT & faRav |
h. Write equation of sphere. in diameter form.
T TG ¥ el BT FHHT folfay |
i. Define enveloping cone.
FATANT Ty P TR B |
j. Define Right circular cylinder.
TIT e 1 IR BT |
Section B [15 Marks]

-
r

Section B contains 6 questions (50 words each) and a candidate is required to attempt 3 questions, at least 1
from each unit. Each question is of 5 marks.

1. . Answer the following questions

UNIT I

11. If = xi+yj+2kandr = |7>| , prove (Rrg @1fsTg) that curl ™ > = 0.
OR
Prove that g @IfoTT |

div(ua) = u.diva +a.grad u

UNIT I



12. (a) Find the co-ordinates of the centre of the following conic :
71 viwa & s & Fdenie @d S |
(b) Find the equation of the following conic referred to centre as origin in the standard form:-
Fs B ol g ofax 11 widwd &1 996 9 F1d S |
36x%+24xy+29y?-72x+126y+81=0

OR
2112\ (y24 2\ = 2. 2ab
Show that the latus rectun of the parabola (a“+b*)(x“+y )—(bx+2a32-ab) IS ==
2412\ (y2a02) — _ah)2 a
g &1 & waew (a“+b) (x*+y°) = (bx+ay-ab) aﬁmﬁmmgﬁ?ﬁ§|
UNIT I
13. Two spheres of radii r1 and r» cut orthogonally: Prove the radius of their common circle'is.
rir2

JrE + 12
rlﬁmrzﬁwasﬁmﬁaﬁwwﬁmﬁ%%%m%ﬁmwaﬁﬁvm% |
rir2
OR
Iff = % = g represent one of the three mutually perpendicular generators of then cone 5yz- 8xz - 3xy =
0 find the equation of the other two.
aﬁ§=§=§31"c§5yz-8xz -3y = 0 & dF WER GG, SFd § U © 1 1T &l SADI b FHISROT

o BIY |
Section C [45 Marks]

Section C contains 6 questions (400 words each) and a candidate is required to attempt 3 question,
at least 1 from each unit. Each question is of 15 marks.
I, Answer the following questions.

UNIT I
14. (a) If fand g are scalar point function, then
Prove that
afe f der g <1 fewr fag wem Blal g aiforg
g?‘ad (g) — g(gradf)g_zf(gradg)’g #: 0

(b) Find the equation of the tangent plane and
normal.to the surface x?+y?+z2=25 at point
(4,0,3).

g X4+y?+72=25 & fa=g (4,0,3) R e
Tl qAT AT & FHIDBROT S BT |
OR

(@) If > = xi+yj+2kandr = |7| , prove (Rrg @1fm) that
dwr"7=(n+3}?n

(b) Evaluate (71 =ira 1fSiQ)
[ (yzdx + (xy + 1)dy + xydz)
Where c is any path form (1,0,0) to (2,1,4)



el ¢ fag (1,0,0) ¥ (2,1,4) 7% @15 U ¢ |
UNIT 11
15. Find the nature of the conic represented by the equation x2+ 2xy + y2- 2x — 1 = 0 and also trace
it.
FHERT X2+ 2XY + Y2 - 2X — 1 =0 gR7 9ef¥id eida & UG S HIRTY T 36T IR0 1 AT |
OR
Trace the curve. @ IR BIRY |
XCHy?+xy+x+y+1=0
UNIT I
16. (a) Find the equation of the sphere which passes
through the points (1,0,0,)(0,1,0) and (0,0,1)
and has its radius as small as possible.
f&g (1,0,0,)(0,1,0) =ir (0,0,1) ¥ TR+
qrel S el BT FHIDHROT S BIFTY
e fBroar =gma & |
(b) A sphere whose centre lies in the positive octant, passes through the origin and cuts the plane x
=y =z=0in circles of radii av2, bv2, cV2 respectively. Find its equation.
T el B bes ¥4 ATIAUD H & IR 98 J fdg I Joral & el F9aa x=y=z=0 & 9@ afd=ss
B a2, b2, c\2 Brar arel ged & 39 el BT SHieRYT S @iy |
OR
(a) Find the enveloping cone of the sphere x*+y?xz2+2x-2y-2=0 with its vertex at (1,1,1).
el X24Y?X22+2x-2y-2=0 & I JaTel1dl Ty bl FHBRUL-STd PR et o famg (1,1,1) 2 |

(b) Find the equation of right circular cylinder whose guiding curve is the circle
x2+y?+2z2=9, x-2y+2z=3
IH TG o BT FHGR0T ST By et fded g x2 4+ y% +22 =9, x-2y+22=32 |

The End
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Section A [10 Marks]

Section A contains 10 questions (20 words each) and a candidate is required to attempt all 10 questions.
Each question is of one mark.

l. Answer the following questions

1. Find the value of Vf,if f(x,y,2) = x*>y + y%x + z*2
A f(x,y,2) = x2y + y2x + 22, Vf A9 A DI |
2. Define Divergence of a vectors and Solenoidal vector.

AT P YAV 9 YRATABT A BT IRHATNT BT |
3. Find the divergence of F. where F = xyzi +3x2yj + (xz2 — y22)k
F T 3MURUT S BINTY, STRf F = xyzi + 3x2yj + (xz2 — y22)k
4. State Green’s theorem.
T U BT HIF foIRau |
5. Write the necessary conditions for conic ax? + by? + 2hxy + 2gx + 2fy + ¢ = 0 to represents an
equation of ellipse.
eAMED ax? + by? + 2hxy.+ 2gx + 2fy + ¢ = 0 U AHgd & FHIDROT DI FH0UT HRAT &
ar eaegd ot forRav
6. Write polar equation.of a circle.
qd @ ¢ar AR B forfRay |
7. Write down the equation of axis of the conic ax? + 2hxy + by? = 1 in terms of the length r of its
semi axis.
IMHT ax? +2hxy + by? =1 & RI—37eT DI TS r & ©T IAD 3T DI FHIHROT [TR9T |
8. Define Reciprocal cone.
chd U BT ARG BIfTg |
9. " Define Cylinder.
dole B UR9MT DI |
10. Find the centre and radius of the sphere 7x? + 7y + 722 —6x — 3y — 2z =0
M 7x2 + 7y 4+ 722 —6x —3y — 2z = 0 &I &5 Yd 51 S DI |

Section B [15 Marks]

Section B contains 6 questions (50 words each) and a candidate is required to attempt 3 questions, at least 1
from each unit. Each question is of 5 marks.

I1.  Answer the following questions



UNIT I

11. If G and b are constant vectors and 7 = xi + yj + zk then show that : curl [(7 x @) x b|

=bxad
I d@ 9 b IeR AR 2 T 7 = xi +yj +zk O R BIRTT 5 curl [(Fx d@) xb] =b x d

OR
Prove that :
Rrg Doy fb—
) 7
div 3 =0
Where # = xi + yj + zk
UNIT 11

12. Find the condition so that the straight line i = A cosf + B sinf may.touch the conic£ =1+
ecos(8 — a).
ufcra= Sd $HITe o9 6 WRer v £=A6059+Bsin9 9ehd £= 1+ecos(f —a) Gal
wet el € |
OR
What conic does equation 13x2 — 18xy +37y%+2x + 14y — 2 = 0 represent? Find its centre
and the equation to the conic referred tothe centre as origin.

THHROT 13x2 — 18xy + 37y2 + 2x 4 14y — 2 = 0 DI Ihd Bl ST BT &2 9D
T b Qe TAT $HB D8 DI ol 1475, AT DR AThd BT FHIDROT S1d DI |

UNIT 111

13. Find the equation of the.tangent line to the circle x> + y? + z2 + 5x — 7y + 2z — 8 = 0,3x —
2y + 4z + 3 = 0O/t the point (—3,5,4) .
I 22 +y? + 224+ 5x—7y+22—-8=0,3x—2y +4z+3 =0 & 45 (-3,54) W W
T & AHIGBROT ST BHITY |

OR

Find the equation of the sphere having the circle x> + y2 + z2 + 10y —4z=8,x +y+z =3 as
a great circle.
el T FHIBRUT SITd DI foIdhl g x2 +y2 + 22+ 10y —4z=8,x+y+z=3 U

g8d gd Bl |

Section C [45 Marks]

Section C - contains 6 questions. Answer any three questions (400 words each), selecting one from each
unit. Each question is of 15 marks.

I11.  Answer the following questions.



14.

15.

16.

UNIT I

Verify Gauss divergence theorem for F= xyi + z%j + 2yzk on the tetrahedron x = y = z = 0,
x+y+z=1.
AqhADd x =y =z=0,x+y+z=1 W F = xyl + z%j + 2yzk & U AT W &I

AT HITU |

OR

Evaluatefs curl F.Ads, where F = (y2 + 2% — x2)i + (2% 4+ x2 — y2)j + (x2 + y2=

z%)k and S is the portion of the surface x2 4+ y? — 29x 4+ 9z = 0 above the plane z =0, and verify
the Stoke’s theorem.

J curl F.Ads &1 A ST DINTY | ST&T F = (y2 4 22 — x2)i + (22 + x2 =y2)j +
(x24+y2—2zDk 8 dAM S,z=0 T D SR HaAd x2+y2 —29x + 92 =0 &I AN & qAT
TTh YT BT AT BITT |

UNIT I

Trace the conic 14x2 — 4xy + 11y? — 44x — 58y + 71.='0 . Also find the focus, eccentricity and
length of latus rectum.

eAMHd 14x2 — 4xy + 11y% — 44x — 58y + 71 = 0 &] RIT DINIY | HD AW, Ichadl
TAT ARSI BT oH T8 9T STd BT |

OR

Prove that the equation of the director circle of the conic l/r =1+ecosBisr?(l—e?) +
2ler cos§ — 212 =0.

%@W%Wl/r 1+ ecosd & TRATH®G g BT FHAIBRT r2(1 — e?) + 2ler cosh —
212 =0 BAM|

UNIT 11

(a) Prove thatthe semi-vertical angle of a right circular cone admitting sets of three mutually
perpendicular generators is tan~/2

IS T, &% 9 O @ A OFd IWRER o &, a1 g Y & rgeiy ®Io7 &1 A4
tan~"%/2 2 |

(b) Show that the equation 4x2 — y2 + 2z2 + 2xy — 3yz + 12x — 11y + 6z + 4 = 0 represents a
cone with vertex (—1,—2,-3).

g DINTT fh FHATBRT 4x2 — y2 + 222 + 2xy — 3yz + 12x — 11y + 62+ 4 =0 T ¥R
B felod oxar 8 et Y (-1,-2,-3) g1

OR

(a) Find the equation of the enveloping cylinder of the surface ax? + by? + cz? = 1 and whose

generators are parallel to the I|ne = l ==

ax? + by? + cz> —1$WW$WWWWW%@W
2 AR € |



(b) Find the equation of the right circular cylinder whose guiding circle is x* + y? + z2 =9 ,x —
y+z=3.

I TG I BT FHIDHROT ST DIy et aenmed ga x2 +y2 +22 =9, x —y +
z=3 %I

The End



Sophia Girls’ College, Ajmer
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End Semester Examination
Class : B.Sc. [Maths]
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Paper Il : [MAT-202]:Calculus
Time : 2 % Hrs. M.M: 70 Marks

Instruction : In case of any doubt, the English version of paper stands correct.

Section A [10 Marks]

Section A contains 10 questions (20 words each) and a candidate is required to attempt all 10 questions.
Each question is of one mark.

l. Answer the following questions

1. Find the radius of curvature if the pedal equation of the ellipsoid is:
aghar o = sifoie afe <efga @1 ufed FHIOT © )

1 1 a r?

pz_ﬁ—i_ﬁ_azbz

2. Define derivative of the length of arc.
AT B TS & 3fdderal Bl giRET fafeg
3. Write the Euler’s theorem for homogenous functions.
[HENT B & fold 3ifger yHy foag
4. Define evaluate.
Freol a1 gRuTET farRag
5. Give the sufficient condition‘for f(a, b) to be a maximum value of f(x,y).

W f(x,y & SHABAH A f(a,b) BF BT guiw ufdeer foRau

6. Evaluate the following. fon/z sin®x cos®x dx.

=1 &1 "rs HIfe
7. Define Beta function.
el BarT &1 gRyreT IfSTY

8. «Change the order of integration in the following double integral.

et fg—a e H NEIETSE] Eal PHH gRafad PN
[[5 e

9. Write down the relation between Beta and Gamma function.
dIeT qAgT T Berd o dee forRgu
10. Find the points of inflection of the curve:
g% & Al gRadd g sel BIfsie:
y=3x*—4x3+1




Section B [15 Marks]

Section B contains 6 questions (50 words each) and a candidate is required to attempt 3 questions, at least 1
from each unit. Each question is of 5 marks.

Il.  Answer the following questions

UNIT I

11. Find the pedal equation of the asteroid. x = a cos3t,y = a sin3t

URCTIS x = a cos3t,y = a sin3t &1 Gfad FHIDROT S DHIOIY
OR

Find the asymptotes of the following curve:
=1 g% @1 Tl Fd iy

y3—xy? —x?y+x3+x2—y*—-1=0

UNIT 11

0%z
XV rZ — — 1
12. If x y-ze =cC then show that axoy (xlog ex) .

afe x*y¥zZ = ¢ A1 g $IfoT & % = —(xlogex)™!

OR
Find the envelope of the cireles which passes through the vertex of the vertex of the parabola y? =
4ax and whose centre lies on it.
U gd Pl Pvs Fad, URAeld y2 = 4ax R IEAT & AT T WR I S Y I Jokdl & gd

el T Ty I, BIFTY

UNIT 111
13. To'show that: Tf¥d PHIfU
InVi=n= Si:nn,o <n<1.
OR

Change the order of integration in the following double integral:

fr fe—gaThd & b BT HH uRdfad HIfoTy
a 2a—x
[ [ ra»aa,
0o JX°/,

Section C [45 Marks]



Section C - contains 6 questions. Answer any three questions (400 words each), selecting one from each
unit. Each question is of 15 marks.

I11.  Answer the following questions.

UNIT I

14. Trace the following curve:

7= & BT RGO PIFTY
y?(a+ x) = x?(3a — x)

OR

a. Prove that the radius of curvature of the centenary
y = c cosh (%) at (x,y)is y;
g T b b y = ccosh(x) & fa=g (x,y) W gshar e y; g

c
b. Find the point inflection of the curve y(a? + x2) = «3

b y(a? +x?) = x3 & AT uRadq fd=g Sa BIg

UNLT 1l

15. (@) If u = tan™! (%) then prove that.

?T%u=tan"1(M) CIRSERCIINIY

x+y
252u+2 62u+ T 2u (1 — 4 sin?
X 532 xy6x6y y 6y2—51n u( sin“u)

2
(b) If x3 + y3 = Baxy, then find ZTZ
2
I x3+y3 = 3axy A DI 2732’

OR

(@) Find the envelope of the straight lines x cos @ + y sina = [ sin a cos ; a is a parameter.
a D UKD oI g{ Xd TR xcosa+ysina =lsinacosa; DI =TT SId

(b) Find the maximum value of x3y2(1 —x —v).
ST A9 =1 BIfSTY

UNIT 11

16. () Show that :- T f3rd PIRTU b



77:/2 m d _T[ mm
J;) tan™x X—ESEC (T)

(b) Prove that:- g ®IvY
Vmvn

2?"1B (n,m) =

OR

(a) Evaluate:- |19 SId BIfSTT J [ (x+¥)?dx dy. Where the area R is bounded by ellipse STal
g3 dga ¥ uReg 2
x2 yZ
atyp=l

.l 1—x f1-x-y dxdxdz
(b) Evaluate: [ [ [ Giyizil?

The End
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Class : B.Sc. Math
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Paper | : [MAT 201]: Vector Calculus & Geometry
Time : 2 % Hrs. M.M: 70 Marks

Instruction : In case of any doubt, the English version of paper stands correct.

Section A [10 Marks]

Section A contains 10 questions (20 words each) and a candidate is required to attempt all 10 questions.
Each question is of one mark.

l. Answer the following.
1. Prove that:
g B | gradr =7, when # = xi + yj + zk
2. Find the greatest rate of increase of @ = 2xyz? at (1,0,—3).
@ = 2xyz® BT (1,0,—3) W g B MBI Fld DI |
3. State Gauss divergence theorem.
T 3TRARYT U9 &1 Hu o1y |

4. Write the condition for conic ax? + by? + 2hxy + 2gx + 2fy + ¢ = 0 to represent an equation of
hyperbola.

MBI ax? + by? + 2hxy + 2gx+2fy +c=0 & TH ARITT BT IR HIA I
forRay |

5. Write the equation of directive of conic i =14 ecosf, whene < 1.

NIEE] §=1+ecose,a-eri%ﬁe<1a%ﬁawav—rwﬂw1%ﬁ®m

6. Define Auxiliary circle of a conic.
Hd & FSRD ga- bl RN B |
7. Write the condition of tangency of a plane and sphere.
UH GHde Ud el & wiRfar ufaewr fafag |
8. Write the condition of orthogonality of two spheres.
SRRl & IRER ATfgd ufaesed &1 gfaawr folRay |
9. Define enveloping cone.
ATANdY ¥ BT gRMIRT BIfTg |
10. Define right circular cylinder.

IR I BT TR BT |

Section B [15 Marks]

Section B contains 6 questions (50 words each) and a candidate is required to attempt 3 questions, at least 1
from each unit. Each question is of 5 marks.

Il.  Answer the following.



UNIT I

11. Find V7™ and show that V2 (%) = 0 where r = (x? + y? + z?)1/?
V2rm @1 {9 Sd BRI adT Rig B VZ(%) =0, ST&l r = (x2 + y? 4 z2)1/2

OR

Evaluate | F .dr,where f = xyl+ (x%+ y2)J and C is the rectangle in the xy plane-bounded
bylinesx=1,x =4,y =2,y = 10.

/. F .dr &1 99 S ST, 6 f = xyi+ (k2 +y2)7 T C,xy Uedd H %= 1,% =
4,y =2,y =10 &R ¥ foRT 3 ¥ |

UNIT I

12. Find the lengths and the equation of the axes of the conic 2x%+ Bxy+2y2=1.
IMBT 2x2 4 Sxy +2y2 =1 B &l I w18Al I FHIHGIYT SiId_ DI |

OR

A chord PQ of a conic subtends a right angle at focus.S. If e be the eccentricity, | be the semi-laths
rectum, prove that

Th Ihd P SfidT PQ 1Y S TR THGIT IR HRal 2 | IS Ifhd P Scb=dTl e
rgIferd [ 81 a1 Rig axi—

1. 1\% /1 1 e

(5‘7) +(@‘7) G

UNIT 111

13. Find the equation of the sphere having the circle x? + y2 + z> + 10y —4z=8,x+y +z = 3 as
a great circle.
I el BL FHIBIOT ST BRI STHHT g x% +y2 + 22 +10y —4z=8,x +y+z=3 P
Ied g Bl |
OR
Find the equation of the cylinder whose generators are parallel to the line f = _12 = gand passing

through the curve x? + 2y? =1,z = 3.
wéwmﬁwmﬁ%ﬁm@ﬁf:l—faiwéawm

-2 3
f<er® T x2+2y2=1,2=3 B|
Section C [45 Marks]

Section C - contains 6 questions. Answer any three questions (400 words each), selecting one from each
unit. Each question is of 15 marks.

I11.  Answer the following.



14.

15.

16.

UNIT I

Prove that :
g ax—
TxT @ 3
curl 3 =—r—3+r—5(a.r)
Where, 7 = x1+ yj + zk, @ = a;i + a,j + azk is a constant vector and |7| = 7.
SRl 7 =x1+yj+ 2k, @ = a0+ ayf + azk TP IR AR & @A |F| =7

OR

Verify Gauss’ Divergence theorem for f = 4xi — 2y?j + z2k , taken over the region bounded by
xz+y2 =4,z=0,z=3.

x2+y2=4,z=0,z=3 N URdg &F R Had f = 4xi—2y?j + 2%k & forv it
YRV TR [T DITY |

UNIT I

Trace the curve.

qeh TG DITTY |

x2+xy+y*+x+y=1
OR

Find the condition that the straight line % = A cos6 + Bsin® touches the circle r = 2a cosé.
I8 Yo S BRI S IREA@T - = A cost) + Bsind , I r = 2a cosd BT 7T &N |

UNIT 111

Find the equation of cone:whose vertex is (5,4,3) and the guiding curve is 3x? + 2y2 =6,y +
z=0.

I T BT FAIBRT S1d Doy et iy (5,4,3) Tor ks 9% 3x2 + 2y2 =6,y +
z=0 &

OR

Find the equation of the right circular cylinder whose guiding circle is x? + y2 +z2 =9, x—
y+z=3.

B TG T BT FAIBRYT ST BRI [STFhT e g x2 +y2 +22=9, x—y+
z=3 %I

The End
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Instruction

. In case of any doubt, the English version of paper stands correct.

Section A [10 Marks]

Section A contains 10 questions (20 words each) and a candidate is required to attempt all 10 questions.

10.

Each question is of one mark.

Answer the following.

Define an asymptote.

3= weff o1 aRarfg ST |

Write the necessary condition for the existence of double point for the curve f(x,y) = 0 and also
the condition for the double point to be a node,cusp or conjugate point.

Ib f(x,y) =0 & fgo I3l & ARG & forg smawas ufdewr foray wd fgw fog &
e, SWATT A1 W fa=g 89 =g mfody ) foaRay |

Find the radius of curvature at the point.(s,¢) for the curve s = a log(sec ¢ + tan ¢).

dsh s = alog(sec + tan @) 5g T%FS,', (s, ¢) TR Tehar B3rsar M I |

State Euler’s theorem for homogeneous functions.

HHE ®erl b {0 SRIe oo &1 b oy |

2 24y2 L d(ww
Ifu=2>,v="">4ind ¢ ).
2x 2x a(x)Y)
2

_ y_2 _ X%ty o(u,v) W
zr[lq*u_zx,v_ 2x Flsra(x,y) =1 |
Define envelope of a one parameter family of plane curves.

U UTae dfel F9del asb el & Tl Bl YRAMYT BTy

. Evaluate, [ “x%e™ dx

H9 ST BN [ x%e™ dx
Change the order of integration in the following integral

o IATdhe § AHIGed & HH gRafid BT |

a pVa?-x2
[ [ remdxay
0 0

State Liouville’s extension of Dirichlet’s integral.

fEwafere FHThe & foldell AMUBIBRU BT HAT ARy |

Check if the function x3 — 4xy + 2y? attains its extreme value at the point (0, 0).

S BT b @7 BT x3 — 4y + 2y? U A=A A Bl {475 (0, 0) TR TSl el 2

Section B [15 Marks]



Section B contains 6 questions (50 words each) and a candidate is required to attempt 3 questions, at least 1
from each unit. Each question is of 5 marks.

1. Answer the following.

UNIT |
11. Find as for the curve za _ 1+ cosé.
do r

d
a’;ﬁzr—a=1+coseﬁ7 ?rIQd—ZQEI PIY |
OR

Find the radius of curvature at the point (r,8) on the polar curve r (1 + cosf) = a

gdl 96 r (1 +cosh) =a & 5 (r,0) W gehell AT 1A DI |

UNIT 11

3+y3

12. Ifu = sec™?! (x
x+y

), then prove that xZ—Z + yz—u = 2 cotu.

Ife u = sec™! (xx+y) g DINY x—+ya = 2 cotu

OR
If ud + v3 = x + y and u? + v?'=«3 + y3, then find the value of E v;
?Tflc{u3+v3=x+yﬁ9ﬂu2+v2=x3+y3Fﬁ%ﬁb‘rqﬁﬁﬁiﬁﬁl‘q|
UNIT 11
13. Prove that. g ®IfSTg f = ra/my

\/a4 x*  4a. (2m)

OR

Evaluate ff, xy(x + y)dx dy where the area of integration R is the area between y = x*> and y =
X.

Jf, xy(x +y)dx dy®T A9 S0 BIRTY STel qHTdhEd BT &3 R,y =x2 dAT y=x & HeA
CARER

Section C [45 Marks]



Section C - contains 6 questions. Answer any three questions (400 words each), selecting one from each

unit. Each question is of 15 marks.

Answer the following.

UNIT I
14. Trace the following curves.
T gshl T RN DIFSY |
a. y?(a-—x)=x3
b. r=a(1l+ cosB)
OR

Find all the asymptotes of the curve (2x — 3y + 1)2 (x + y) —8x + 2y — 9 = 0 and show that
they intersect the curve again in three points which lie on a straight line. Find the equation of this
line.

Ih (2x—3y+ 12 (x+y)—8x+2y—9=0 & T, 3= WiEl sma e aen g
PIRTY By A a9 B g N9 fIgal W dredl 2 o) te v ® Ryd § | 39 X1 &
FHIHROT S DI |

UNIT 11

15. (a) Prove Euler’s theorem on homogeneous function.

[T Bl & [oT0 MTeR UHT &l g Y |
(b) Prove that u = ax3y2.— x*y? — x3y3 is maximum at (%%)

A 3,,2 4,2 3,,3 aa
Rig IR 5w Zaxdy? = x*y? — x3y? Soae A1 g (5,5) W ¥ |
OR

Find the envelope of the family of straight lines axseca — b y cosec a« = a? — b?, a being the

xZ

2
parameter. Use the above result to show that the evolutes of the ellipse = + 2’—2 =1is (ax)2/3 +

a?
y)5'= (a? = b1,
el YW el axseca — by cosec a = a® — b? BT =AM A DY T8l a TFd &

2

WW? ;R:h—r[ mﬁ'_t&r Eﬁf\lﬂ(’ ﬁ; _préIQC—\‘[ Z_2+2/_j:1 Eﬁ[aﬁ (ax)2/3-|—(by)2/3:
(@ = b)) & |

UNIT 111

16. (a) Prove that:

g @Iy



V(m)y ()

J(m+n)

(b) Evaluate [ xyz dx dy dz where region of integration is the complete ellipsoid a + Y + z <
a? = b2 c?

1.

JIf xyz dx dy dz &T A BTG T8l TGS BT &7 AUl Sreigetsl §+§+§S 1% |

b(m,n) = (m>0,n>0)

OR

a. Evaluate the following integral by changing the order of integration.
o AP H AAIGAT BT HH dedd A S DY |

1 1
j f x? cos(x? — xy) dy dx
y=07Jy

b. Evaluate [ff 2z dx dy dz where region of integration is a cylinder v bounded by z=0, z=1, x* +
y? = 4.
Jlf,, zdx dy dz BT A ST BT ST&l AHhT & Ueb do< v 8 ST z=0, z=1, x2 +
y? = 4 gRI URSg g |

The End



Sophia Girls’ College (Autonomous)
Ajmer
Semester Il —2021-22
End Semester Examination
Class : B.Sc. Math
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Instruction : In case of any doubt, the English version of paper stands correct.

Section A [12 Marks]

Section A contains 12 questions (20 words each) and a candidate is required to attempt any 6 guestions.
Each question is of 2 marks.

l. Answer the following questions.
L Ifd=5t%-costf and b = ti+ Sin ] then find . (d - 5)

IfS @ = 5t2-costf TAT b = ti + Sintj 9 ;t(&-B)gﬂFr BT
2. Define Curl of a vector point function.
Qe {97 B &1 ool RN BT
3. State Gauss’s divergence thorem
T T AR J7 forfay |
4. IfF = x2yi + xzj + 2yzk then find div curl F
Tl F = x2yi + xzj + 2yzk @ diveurl F SITd &1
5. Write asymptotes of ax? + 2bxy + by?.+ 2gx + 2fy + ¢ =0
ax? + 2bxy + by? + 2gx + 2fy + 6.=.0 BT ITRURIT forRa
6. Write equation of circle in‘polar-form when pole is on circle
I BT FHHRT gdiu ®Y H fo@l 519 ga 97 W |
7. Define auxiliary circle and write its equation in polar form.
WD gd bl YRANNT I AT gHBT FHIBRUT AT wy H oIl |
8. Name the conicrepresented by x2 + 2xy + y2—2x —1=0
FBIUT K + 2xy + y?—2x — 1= 0 YR AThHd BT AW qarsy |
9. Find-Radius of sphere x* + y? + 72 - 2x + 4y — 6z = 11
et X2+ Y2 + 22 — 2x + 4y — 6z = 11 &1 31 ST a7 |
10. Write equation of tangent plane at (a,f,y) of sphere x2 + y? + z2 + 2ux + 2vy + 2wz +d = 0
el X2 + y2 + 22 + 2ux + 2vy + 2wz +d = 0 BT 95 (0,B.y) IR el FAMT oy
11. Write equation of right circular cone.
TG 2 DT FHIBROT ferfy |
12. Define enveloping cylinder.

ATl g BT TR BHIRTY |
Section B [10 Marks]

Section B contains 6 questions (50 words each) and a candidate is required to attempt any 2 guestions from
different units . Each question is of 5 marks.
Il.  Answer the following questions.
UNIT I




13. Find the directional derivative of f = xy + yz + zx in the direction of the vector i + 2j + 2k at the
point (1, 2, 0)
g (1,2,0) R f=xy+yz+2zx®T 1+ 2j + 2k & fQun # faw @dwetsl o HI |
OR
Find div V and curl V if V = V(x3 + y® + 23~ 3xyz)
Ife V= v +y3 + 23 3xyz)® @l divV dlcurl V STd IR |

UNIT Il
14. Find lengths and equations of axes of the following conic 2x% +5xy +2y? =1
o eima B 3ell & FHIGROT TAT THERAT ST BRI | 2x2 + 5xy + 2y2 =1
OR
Show that the following equations represent the same conic:

g BT P11 FeiebRor T &1 wichd 1 o e 2 |

l
= 1+ecosf and - = —1+ecos@
UNIT 111
15. Find equations to the tangent planes to the sphere x? + y? + z2 = 16.which passes through the lines x +

y=5x-2z=7
el X2+ y2 + 22 = 16 DY S &I W AHG! D THIGIOT S BRI XER_T X +y =5 X — 22 =7

d TR |

OR
Find equation of enveloping cone of the sphere x? + y? + z% + 2x — 2 = 0 with its vertex at (1, 1, 1)
Ml X2+ y? +22+2x—2=0 & I 3T 2T BT FHIHIU IRT et O a5 (1, 1, 1)
g |

Section C [18 Marks]

Section C contains 6 questions (400 words.each) and a candidate is required to attempt any 2 questions
from different units. Each question is of 9 marks.

I11.  Answer the following questions.
UNIT I

16. Verify Stokes theorem.for.the function F=x%+ xyj integrated round the square in the plane z =
0, whose sides are along the linesx=y=0andx =y =a
B F = x2i4 xy] @ foIU W U9 BT AATIT DHINTY, ST&T BT AHIGAT AT z = 0 H
R '@ ART 3R fham 1T & @) 4oy Y@ x=y=0 TAT x=y=a & 37 2 |
OR

If#=ti- t?j + (t-1)kand § = 2t%i + 6tk then find value of
TfCF =ti- t2) + (t-1)kTAT § = 2t20 + 6tk AT ST DI |
a. foz(r-s)dt
b. [(r x s)dt

UNIT I
17. Trace the curve
qeh BT ARG DI |
X2+y?+Xy+x+y-1=0
OR



18.

A circle passing through the focus of a conic whose latus rectum is 21 meet the conic in four points
whose distance from the focus are 1 , r, , 15 and 1, respectively , prove that
TP god el o & JoiRdT & e J1fierd 202, 1 Wied & aR fagell R e
g R I1fY @ awrsdl 8T 1,1y, 3R7, 2 d Rig PINT @Y

1 1 1 1 2

R

UNIT 111
Find the equation of right circular cylinder where guiding curve is the circle x? + y? + z2 =9, x — 2y
+2z=3
I TG I BT FHIDBROT ST BRI [STHDBT (a2 gead x2 + Y2 + 22 = 9,x —2y + 22 = 3
2 |

OR
Find co—ordinates of centre and radius of the circle

1 ga &1 b= IR FodT eRd B |
X2 +y22y-47=20,x+2y+2z=21

--The End--



Sophia Girls’ College (Autonomous)
Ajmer
Semester —2021-22
End Semester Examination (May 2022)
Class : B.Sc. [Maths]
Sub : Mathematics
Paper Il : [MAT-202]: Advanced Calculus

Time : 1% Hrs. M.M: 40 Marks

Instruction :

In case of any doubt, the English version of paper stands correct.

Section A [12 Marks]

Section A contains 12 questions (20 words each) and a candidate is required to attempt any 6 questions.

10.

11.

12.

Each question is of 2 marks.
Answer the following questions.

Write the formula to find the derivative of an arc for.the polar curve r = f(6)

AT B AHTE BT ATdheAS] ST B Bl GF AT b r = £(0) B forg forRRag |

Define parallel and oblique asymptotes.

AR Td foRie srwealfat & g <)

Write the formula for radius of curvature of Cartesian curves.
B 9P & oY aaar By &1 g3 fofRay |

Define single and double cusps.

Uhdl Ud fgd Swamvd o gRerer IR |

Verify the theorem 2% =2 \whenu = x3 + y3 + 3
y xdy.  dydx ! u==x Y axy
azu _ 62u _ 3 3
maxay_ayaxaﬁg%ﬁlmq Siefd u = x3 + y3 + 3axy

Write the formula for finding second differential coefficient of implicit functions.
U Holl & Gl 3faehel Ul ST DR BT G IRy |
Define envelope.
3T, BN gRATIT AR |
Give criteria for extreme value of f(x, y).
BT f(xy) D TRT A B AT SR |
What is Legendre’s duplication formula?
oo fEe 53 T 27
State Dirichlet’s theorem for triple integral.
& FHHe @ forg feReeiecq v9g &1 $HoF faRay |
Write polar form of the following:
1 @1 ¢ wu forRay |
JI £ G, y)dxdy

Change the order of integration in the following integral:

frforRad IHIh ol § WHIh T BT BH Fafory |
L f (e y)dxdy

Section B [10 Marks]



Section B contains 6 questions (50 words each) and a candidate is required to attempt any 2 guestions from
different units . Each question is of 5 marks.

I1.  Answer the following questions.

UNIT I
m-—1
13. For the curve r™ = a™cosm@ , prove that 2—; = a(secmf) m

qJHr™ = a™cosmf b forv Rag HIoT b

ds m—1

T a(secmf) m-

OR
Find the asymptotes of the following curve:

1 9% & TRl Sa By |
x3+y3—3axy =0

UNIT 11
_ —1 (x3+y3 ou ou _ .
14. If u = tan (—x_y ), then prove that x P Yy = sin2u
3 3
Jf& u = tan™?! (ﬂ) SE] xa—u+ya—u = sin2u RIG DTG
x-y ox dy

OR
Find the envelope of the family of ellipse

2 2
x_2_|_ Y =1whena+b = c, cbeing a constant:
a b2

i 2 2 o .
JqEgl S +2 =1 Gl BT AT S Wb a+b =c W&l ¢ IR T

UNIT 111
15. Evaluate ST ®IfSTU

folx”"l (logi)m 1dx = % rm,n >0
OR
Evaluate # SIId HISTT
[ [xyzdxdydz
where the region.of integration is the volume of the ellipsoid in the positive octant.
SRl AT, HT &5 gD IS H RIgA 3 |

x2 yZ Z2
? + ﬁ + C_Z <1
Section C [18 Marks]

Section C contains 6 questions (400 words each) and a candidate is required to attempt any 2 guestions
from different units. Each question is of 9 marks.

I11.  Answer the following questions.

UNIT I
16. Trace the following curve

frfaRad a@ &1 SREr IR |

r? = a? cos 26



17.

18.

OR
2 2 2
Show that the radius of curvature at a point (a cos36, asin®6) on the curve x3 + y3 = a3 is
3761 sin 26

2 2 2
Ug DINTT gepdr a1 {95 (a cos®,asin®h) , W I& x3 + y3 = a3 Dl 37asin20 =

UNIT 11
— yoin—1(2
If u = xsin (x) then prove that
262u+2 0%u N Zazu_o
X ox xyaxay y day?
qfE u = xsin~t G)FI—GI g oIy |

202u+2 62u+ Zazu_o
oz TV axay Y Gy T

OR

Find the maxima and minima of u = x? + y? + z? subject to'the conditions ax? + by? + cz? =

landlx+my+nz =20
gfe™l ax2 + by? +cz2 = 1T Ix + my +nz = 0.® I=<ITd u = x2 +y2 + 22 ®
Ifeas iR s g HIfTg |

UNIT U1

Evaluate the following integral by changing the order:
91 HIh BT BH IEADR AT S BT |

L5
—dx dy
0 X y
OR

Evaluate the following/integral by changing to polar coordinates:

=GR P gdia aened aRafdd e 4= Sid BIfoiy |

fol J. 2 2 y2dx dy

--The End--



