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SA-135

B.A./B.Sc. (Part-11I) DUE Part-I
Suppl. Examination, 2021

MATHEMATICS
Paper - III

(Vector Calculus and Geometry)

Time : 1% Hours | [ Maximum Marks : 68
Section-A (Marks : 1 x 12 = 12)
Note .—  Answer all twelve questions (Answer limit 50 words). Each question carries

M —

Note —

e —

Note —

e -

1 mark.

(@us-3) @& : 1 x 12 = 12)
[t ARE Y9l & SW T (SW-TH 50 I5) | TAF YT 1 3T w1 T
Section-B (Marks : 4 x 5 = 20)

Answer all five questions. Each question has internal choice (Answer limit
200 words). Each question carries 4 marks.

(Tus-9) (3 : 4 x 5 =20)
Tofi uia gl % S GNT) YAs wed H famen @ wEe Sifeg (SW-E
200 ¥1%) | T&F YT 4 FF H T

Section—C (Marks : 12 x 3 = 36)
Answer any three questions out of five (Answer limit 500 words). Each
question carries 12 marks.

(T@ues-—w) (3® : 12 x 3 = 36)
gﬁaﬁﬁ%’#wﬁ@waﬁq(w-@m%owwmw12eﬂ’mem
|
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Section—A

(@ue-3))
N A A A d_> d27
1. () If r=2¢3 z'—costj+(t2+1)/e, then find £~ and 7
dt dt
A A A - 2_>
a7 =3 i—costj+(t?+1)k, @ dd_: qe ddtzr [T HiT |

(i)  Define gradient of a scalar function.
e forg wor w1 wEvET @1 AR i
(ii1)) Define irrotational vector.
sepita wfewr #1 Wi Ffg )
(iv)  Define Circulation.
IREERE &1 IR it |
(v)  Define Gauss’s divergence theorem.
TME I TR FHF FI IRATA SIS
(vi) Find the co-ordinate of the centre of the following conic :
136 18y + 37> +2x + 149y -2 =0
frafafed siea & &5 & fewms I Hieg
136 18 xy + 37>+ 2x + 14y -2 =0
(vil) Write central form of the equation of a sphere.
HEE T H M w1 gHE fafe |
(viii) Define reciprocal cone.
kA i, 1 IR it |
(ix) ~ Write the polar equation of a line passing through two points (r;, 8,) and
(ry, 9,).
< g (1), 0,) T (1), 0,) | TSA A1l T 1 Yot FHiw fafem |
(x)  Define Enveloping Cylinder.
ST s Fl aRfea wifT
(xi) Define centre of conicoid.
TR & s hl TR RIS |
(xi1) Define diametral plane for paraboloids.

RIS & AU AT T bl GRS Hifeg |
BI-1405 ( 2 ) SA-135



Section-B
(@ug-—a)
If a and b are constant vectors, n is a constant and r 1is a vector function of
the scalar variable ¢ given by :
- - g
r =(cosnt) a+(sinnt) b

then prove that :

27 o
() d—2+n2V:O
t
d—)
(i1) de—;:n(axb)
- - . -
Ife a AR p =R WlEW ¥, n ®E =R T a1 WY WO r, f H ThH Hod ©
- - -
r =(cosnt) a+(sinnt) b
o fag wifstfs
2—)
Q) dd—2r+n27=0
t
d—)
.. e
(ii) rxd_;:n(ZxZ) (2+2)
Or
(3197a)

Show that the following vector is solenoidal :

fag wifs fw e wfen ofefae afew ©

(x+39)i+(v—32) ] +(x—22)k @)

BI-1405 ( 3 ) SA-135 PTO.



2 -

Fdr
C
xy-plane from (0, 0) to (3, 9).

—> A A
3. Evaluate , where F :(x2 + y2)1'+xy J and C is the curve y = £ is

- .2 N A .
o A F [Fodr 5@ F = +y7)i+xyj @ C, xy o # farg (0, 0) &
C
(3,9) T T y = ¥° T
Or
(31eram)
Evaluate by Green’s theorem :

I(e‘x siny dx +e ¥ cos y dy)
C

T T
where C is the rectangle with vertices (=, 0), (0, 0), (ﬂ,gj and (0,—) )

2
TH 799 9 99 Jd HIST

I(e_x sin ydx +e ¥ cos y dy)
C

T

& C w st ¥ frEd 9 (w, 0), (0, 0), ("5} Fen (09 ¥

4. Find the equations of asymptotes of the following hyperbola :
Voxy-22 -5y +x-6=0
e erfqaerd 1 o< wi¥El 9@ i
Yoy -2 -5y +x-6=0
Or
(3T

Find the condition that the straight line ’ = A cos6+ Bsin6 may touch the circle
r

r = 2a cos 0.

/ )
I Yiqery Jq HITST Seifsh T 1@ ;zAcosGJrBsme I r = 2a cos O H T
el
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5. Find the equation of the sphere passing through the points :
0, 0, 0), (a, 0, 0), (0, b, 0) and (0, 0, o).
= fagsti | o A/t e F G 9@ I
0, 0, 0), (a, 0, 0), (0, b, 0) T (0, 0, ).
Or
(Irgam)

Find the equation of the cone whose vertex is (a, B, y) and base is the guiding

curve :

39 T, 1 FHISHI A HitTg, fSreent 306 (o, B, y)amanaﬂﬁémmw—JrZ—z—l, z=0

Tl

6. Find the equation of two planes which contain the line 7x + 10y — 30 = 0 =

5y — 3z and touch the ellipsoid 7x* + 5)% + 322 = 60.
T THACH 1 FHIHTO A1 RIS St X 7y + 10y — 30 = 0 = 5y — 3z W ToRd § IR
g 72 + 592 + 322 = 60 @ =Y HQ )
Or

(3=
The plane 3x + 4y = 1 is a diametral plane of the paraboloid 5x% + 6y* = 2z, then
find the equation to the chord through (3, 4, 5) which it bisects.
TSt 5x2 + 6y2 = 2z 1 Tk oA GHAA 3x + 4y = 1 ¥1 T (3, 4, 5) ¥ WM et
A 39 W WIS BN el Sftar 1 FHiehr [ HifS |
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Section—-C
(@ues-—|)

A A A

%
7. If r=xi+yj+zk, prove that :

@ divr=3

A

2
. divr=2
(i1) wr 3

(i)  div {%} =0

r

A P mxivyiizk, @ fas R fE

N
(iii) <nv{’;jo (4+4-+4)
r
8. (@) Evaluate :
—> A
[[F.nds
S

—> A A A
where F =4xz7 - y2 Jj+yzk, S is the surface of the cube bounded by the
planes x =0, x =1,y =0,y =1,z2=0,z = 1.
HH A@ RIS

ﬂﬁ%ﬁ
S

g A A A -
&l F=dxzi—y2 j+yzk, S SH o %1 §3 & W1 o Fore woaedt 8 ofterg ¢
x=0,x=1,y=0,y=1,2=0,z=1
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10.

(b)

—> A A A —> A A A

—> A A A
If r=ti-3j+2tk, s=i-2j+2k and v =37/+tj—k, then prove

that :

2> > -
_[1 r.(sxv)dt=0

— A A A —> A A A - A A A
qe r=ti-3j+2tk, s=i-2j+2k QM v =3i+tj—k ©, A fag HifeQ

T :

2> > o
_[1 r.(sxv)dt=0

(6+6)

Find the nature of the conic represented by the equation 2+ 2xy+12-2x-1

=0 and trace it also.

THIRTO 2 + 2xy + y2 — 2x — 1 = 0 SN WESET ke ! Thfd AG RIS To 3G

sEd #t IS

(@)

(b)

(12)

Find the equation of sphere which passes through point (a, B, y) and the

circle x2 + y2 = az; z=0.

fag (o, B, y) IR T2 + 12 =% 2= 0 A oA a1 Tl 1 FHHOT T

HITTT |
Prove that the equation :
ax® + by + 2+ 2ux + 2y + 2wz + d = 0

represents a cone if :

fas =ifST fo g
ax2+by2+cz2+2ux+2vy+2wz+d:0

T v F el w €, Ao

BI-1405 ( 7 )

(6+6)

SA-135 PTO.



x+5 y-4 «x-11
3 1 7

11. (@) Find the points of intersection of the line and the
surface 12x% — 17y2 + 72 =17.

x+5 y-4 x-11
B T

I |

(b)  Show that the feet of the normals from the point (a, B, v) to the paraboloid

M T3 1242 — 1792 + 722 = 7 %1 dfaee fog 9

x% + 32 = 2az lie on the following sphere :

R P @z (0 + ) 350

fag wifeT foF waes «2 + 3% = 20z R 05 (o, B, y) | T sifvermsi & 1=
= et w feem ¥ e

x2+y2+zz—(a+y)z—(a2+[32)%:0 (6+6)
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