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Wxi=xi(s)$ﬁ@xéqq3ﬁm

E The equation of osculating plane - 1.
at the point x* of the curve x‘ = ot BT TP & ¢
x'(s) is : | B e (X -2 =6
A €y (XE—xD)x’ =0 ,
; A B € X! — i\atd L1k =0
B) ey (X —x)xlx"k =0 ® e (X' = )x e
: _ . i \ytd —
© ey (X +x)xd =0 G S (X F ) =0
D) €y (Xi +x‘)x’j x'k =0 D) Ei (X‘ +xi)?c’j x"k =0
2. If0 and ¢ are the angle made 2. IR 6 IR ¢ @ I B T
with a fixed line in space by the e R fgug gw onife # @
‘tangent and binomial respectively R L o L sin6 do
¢ e m-d_e. s sin¢g do
of a curve then Z=-= is equal to : W%\
K ‘ K
(A -7 @ -7
K - K
®B) 3 ®) -
L k!
© x © =
T
® - _ ® - ,
3. Thevalue of i b b b is 3. e BB DK F AR WERE
equal to : 5d (T
(A) s : ds (K)
’ d (7t ¢ :
QA T°=(=
‘ ds (K) (B) 151(.1_(_)
' ds \t
54 (K - ,
(B) T ds (T) (C) Tsi(i(_z_
d (K2 ' ds\t
5.4 (K7 - .
(C) T de(T)' (D) Tsi(i{_ :
s d (K\ ds\t/ .
58 (K . g
@ (%)
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4.  Through any two point on the 4. I R &S @ gl @

surface how many geodesics can ’ STHTIFF\?( ToR W & ?
pass ? ' . ‘
A 4 R

® 3 B 3

© 2 | I (T

® 1 V ® 1

5. The equatlon of evaluate Cpof 5 fiu Wy b C @ S C; B

gwencurveC1s S R "WUT;}

— i
(A) _’Cl‘—x‘”’l”.L (&) xf=xf +Pp+

cot(f T ds +c)b* : : cot(J 7 ds + c)b!
B) =xi=x'+Pp+ {3 - (B) xl=xl+Ppl+
P cot(J Tds+c)b’ P cot(f  ds + c)bt
© - x=x'-Pp'+ ‘ - (©) x1—-x—Pp+
ccot(frds+e)pt. | .cot(f Tds + c)bt
D) x=x o COt(f'?dS) D) xf=x'+ Pcot(ftds)

p'+cb’ | - p' + cb’

6. . The equation of an involute C; of 6. Ry U m C' @ A C; B

' given éqr,ve C ié PR . AR %
@ x=x+( - 5)t! (A x=x+ (-t
(B) xi = x4 (co)t! | ®) ;;c;".= x! +,(c§)t‘
@ A=#+@t g es(
(D) xf = x'(c—s)t! A o D) xi = x‘(c.—'s)t‘ |
3330 s | ; 'M.‘ATA303 ? ‘ ~ Page-4

(} Scanned with OKEN Scanner



(0,0,0) ¥ (a,0,21h) TF T

7. The length of the ciftular helix- 7.
x! = acost, x =asint, x% = bt w x!=acost, x%=asint,
from (a, 0, 0) to (a, 0 27rb) is : = bt B TS T : '
(A) nva? + b? * (A nVaZ¥ b2
(B) 2mnva?+b%E (B) 2nvVaZ + b2
(©) 2m*Va?+b* (C) 2n*VaZ ¥ b2
D) n*va®+b* . D) n*Va? + b2
8. ,Thc torsion T fdr tﬁe curve 8. db x'=acost,x? '=a$irjt,x3=b;
x! = acost,x? =asin t_;1923 = b; ™ a> '0«-'5’# 0 a\,' Rt famre T 3.
a>0b#0is: o A 24p2
(&) t=a*+b? ()_T"a+ |
(B) r—a+b | (B_); T—a'H?
© t=1" ©' T=1
(D). =0, (D) “Ti=0-
9.  If the curvature. and torsion of a 9. R f&H T B THar IR fames
curve is 1n constant ratio then the | Rer SR ¥edram .
curve is a : E (A), el
Ay Hellx (B)'M Eﬁl
(B) Gircle; .- I | e ﬁ ?
. (C)  Circular hellx : (D) Wﬁ (A) ® R (©
A (D) All (A) (B) and (C) : '7 3
10, - The curvature k for the curve 10 ap x! = a cost, x2 = a sint,
x! = a cost, x? =igd'sint, | x3=attana$mmk%l
3 — ; Q" F T
x’=attanais *) i i
A) - lcosa, L
' (B) acos‘a
B) ,.acos’e, © . acosa
) -a cosa 4
RO ey 5 (D) - =cos?a
(D)~ Z costa - a
1332 "7 MAT 303 Page - 5
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11. = The vectors X; and X, are‘ 11.

tangential to the parametric curve

2

u? = c?

and ul = ¢!

respectively. Then the angle

ey X, R X, 99 WEfeld dsh
w2 = 2 AR ul = ¢! B W §
ﬁwmﬁaﬂwe(o<e<ﬂ)

. 6(0 < € < m) between them is : § g
= 9u (A) - cos@ = —2=
(A) cosé . NO12 922 .Vgu g22
' y v 812
(B) i 9. = \/9?112922 (B) i 0‘ IR
g ' , — 922
(C) cosO = g:‘;ﬂ | (©) cosé@ m.
: —_ G922 _ —_ 922
(D) -cos@ = ——-——m | (D)- cos@ N
12. If K denotes the curvature, then  12. IR} K agel P <1 & o Iebell B
the radius of curvature P is : P . | |
(A) P=K (A) - P=K
‘ : 2 :
B)  P=y B P=z
o p=21 !
© P=g © P=
_k K
D) P= D) P=7
13. The differential equation of a " 13. U% x'=x'(u") R & &
family of curve on the surface YRAR FT A TR 8.
xt = xt(u%)is: g _ e
: ( ) ' (A) ‘ Aa du® = daﬂ
(A) Agdu®=dy | |
IR (B) Agdu® =—dug
(B) Apdu® = —dg
' g C) Apdu®=2d
(C) - Agdu® =2dy ( A) . E iy iR
a —_— .
(D) A, du®=0 @) - A du” =1
1330 g o T MAT 303 Page- 6
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14. If N! are components of unit 14. e N Us b= 2l(u®) 3 ﬁg 5
normal. vector at the point P of . & <7 - i

the surface x! = x'(u%), then the
components of second fundamental T W Hﬁ"ﬂ dg g Pl °UCh %}

tensor dgg 15 ‘ A) daﬂ = Ntxl,p
(A) * dag = N'x'ag B)  dgs = (V92 xhgg
®) dap =) x'ap | |
©  dag=N'(x'ap)’
(D) dgg=N'(x* ,aﬁ) - D) dg=N (x'ap)’

15. A tensor dgg on the surface 15. TS xt = xi(u“)tﬁ' T ST dyp £

(©) - dap =N (x'ap)’

xt = x'(u“) are :

(A) ARG 9T &1 °9CH T

(A) Not component of

symmetric ten;or_ s e (B) EBT% w & e TR Eﬁr
(B) Component of symmetric ; - ,

covariant tensor of order g U

“one ‘ R ‘ By -
(C) Component of - skew- ©  faw sfewr @1 v
- symmetric tensor -

O) R F 3 e weRe

(D) Component of symmetric

covariant tensor of order | , ;ﬁg{ @ USh
two » ' :
16. The curve r(t) = (cost)i+t3 16, a5 r(t) = (cost)i+t3j +t/3k,
+t5/3k,—oo<'t<oobelongsto: : ‘—ool<t<‘6o$['\qW%I |
(A) ClL-o<t<o (A) CL-w<t<om
(B) (%-o<t<w (B) C(%-wo<t<o
(C) Both (A) and (B) ' ©) (A) iR (B) 2T
(D)  None of these ' (D) tﬁ'ﬁ{ X P T
.1332 ' | MAT 303 =~ - h Page - 7
//
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2"‘11.2 3ﬁ_\' x3._.

17. Forthe surface x* = ul;x2 =u? - 17. Tg X u_,u
and x* = {(u)? = (?)?}, the {(?)? — (u?)?}, gy BT A g
value of g, is: AT Az . A
(A)  4ulu? iyt ey
®) il ®). =i
o S,
© ui-a © ut -
(D) _4u1u2 (D) 4u u e
18. The differential _equation of 18. TUW% . xt FX (ua) R m Rl
geodesic on a surface x* = xi(u“). R CT '\H‘ﬂW g
is : ST e b ;
g S d2u® dup duY
d?u” @\ duf duy (A) —u_ - {BY}_&;—.}? e
W G (reer_ |
: s Y) das _as o s - itine | duf du?
@) L, (@ yala ® o) =0
— S S
B) ds? {ﬁ}’} ds . ds i e dsa Bo gt i G
du® dZuﬁ dzuy = C ) du at _u— —
© =" y} s ase 0 D e {W} 4ePyae°
d2u® d ﬂd y £ - dz duf du”
@ mmeees @ S0
19. For the surface e cosx = cosy, 19. BAS e COSX = COSY. % fou
the value of g% dgp is ;. g% dop T AH T
@ 1 (A 1
(B) 2 (B) 2 ‘
© 3 © 3
D@ 0 e s iR, 10
20.  Which of the following is correct? 20, = ¥ ¥ & m?r ¥
o o aﬁ=§a_p_., af
&) e == W) e =2
aB =_E_‘_z£ o R PAS: ¢ aﬁ
® =y ®) e =<
. aﬂ o
© e =5 Jaf _ €
g’ (C) =3 3/2
(D) Both (A) and (C)
, (D) (A)sﬁ? «:)a‘v:ﬁ
1332 -~ MAT303 T “Page - 8
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21. Which of the following is correct ?,

(A) eqp N €ap /9

B) ePe,p=2

C) eey=

(D) Both (A) and (B)

Where the symbols ‘have their

usual meaning. .

22. The equation of Aplane that has
three point contact a't' the brigin
with the curve x = t* -1,
y=tdi-1,z=t*— 1‘i§ :
(A) ' 3.7;_+ 8y+6z=0
_(iB). ‘3x—8y+ 6z=0 :
) 3x—y”'+ 6z=10

D) .3x+y+6z-o

23, Whmh of the followmg is correct?

(A) =kp'
B) 7p' -rb‘ ktt
© b=t

®) Al (A), (B) and (C)

21, AR Ed e ?
(A)  eap=E€qp /g
(B) eFegy=2
(C) e Pep=1
(D) (&) 3R (B)
aﬁﬁﬁ%maﬁ%l
2. ‘ T W o WW R Ll
ﬁ‘gfﬁ’ﬂ?ﬁx—t“ 1,y =1t3-1,
= 2_-1&‘3m?ﬁ=rﬁq'cf§ﬁ=§§:
@A) 3x.‘+’8y+'62.=,0 e
(®) 3x58y+‘6z=0
€ 3x—y+6z=0
(D) _3x+y'+6z.=o.
23. frRAYImwWEa?
@ i kp
B)  pi=tbl —kt!
© bi=-m
(@) & (&), @R ©

1332

. MAT303
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- 24.  The Gaussian curvature K of the

geaaﬂwmﬂa?ﬁﬁfl{%:

24,
~ surface is : | 21_12_‘32.2-'-'—‘-53
A K _dudy, —d, ) 911622~ 912
. 911922 - 9%, _ 11_1d_z_2_:_‘_1£2_ '
. (B) K = di1daz - dy, (B) - 911922 —912.
) 911922 —g12 doy — d?
) (C) K = dy1d22 12
© K=t T
Egizz_‘:_d_iz |
D) K= % (D) ' g11822 + 9%2
) 12 :
25. The Weingarten equation of the  25. U@ x! = x/(u®) @1 3Tn€7f i
surface x' = x}(u?) js : S
(A)  Nig=dg, g* x'g (A N, = day 97F x'p
B N =dgy gypx'y (B) Nip=daygypx'p
©)  Nipg=—dg gypxi, ©) Nig=—dgy gypx'y
(D) Ni:a=A_.dangB xi,p D) Ni = —'-day QYB xip
26.  The Gauss = equation of the 26. TS x!=xi(u®) @ TW AR § :
surface x* = x'(u%) is : (A) dap=d e Nz |
’ Q
A)  xl,p=d,—N! o
bl e, B)  x'ap=des N
(B) xlp=dg N i 2 '
: C xhep=dZs Nt
(C) ,aﬁ daﬂ Nl j ( ) . af B
(D) x af = dap + Ni‘ (D) ’aB daB + Nl
27. The necessary and sufficient  27. W s ?ﬁ '\‘Flﬁ?*r E‘lef ® Pofq g
condition that a surfaqe be plan¢ S W Wi m 3
isthat : \ *) ld -
| =1
(A)  dop =1 | i
®) dag > 1 (B) daﬂ >1
©) deyg<1l ©) dyg<1
(D) deg=0 (D)  deg=0"
1332 MAT 303 Page 10
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28.  Let Apdu® =0 be the differential ~ 28.  HII Aadud =0 TS xt = xi(u%)
equation of a family of curves (=123 a=12) R Rom aaf
lying on the surface x! = x!(u%) + 5 TRAR BT 5 s a

i=1,2,3; a =1,2), Then the .
( ) , T dfdd UEU-UT B FAdDd
- differential equation of its
» : o THERT B
orthogonal trajectory 1s : |
(A) €Y gup Ay duf =0 (A) €Y g A, duf =0
(B)  €ay gap Ay duf =0 (B) €y Gap Ay duf =0
(C)  Eay Gap Ay du? =0 (C)  Euy Gap Ay du¥ =
(D)  Eay Gap Ay AU duf =0 (D)  €qy Gap Ay AU duf =0
29. The value of the differential 29. TP x'=xi(s), B Gdo 'wﬂm
.. d%x adx e
quion L[4 (L SEE] 2lea (e 281
+5 d—x— of the curve x —xl(s)- is I[F{ R L
equal to : @ 1
A 1
(A) ® 2
B 2 .
<€ 0
© 0
4
(D) 4 ' (D)

30. The equation of curvature at the 30. TP xi=xi(s) ) ﬁ‘g xt W TRl
point x! of the curve x' = x'(s) 7 TR
is : (A) K = xui xni
(A) K= x”‘ x”l . ;

, / (B) K — xui xm
B) K=x"x" bt
© K=x"-x € K=x"-x
(D) : K = X'”x"t (D) K = x"ix""

1332 ==
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31. The

curve given by r= 3]

(acosu,asinu ,f(w)) shall be

plane curve, then the function

f(@) is equal .to :

(A)
(B)
(©)
(D)

32. The first fundamental form of 32.

€1+ C; cosu + C3 sinu
C1 cosu + (; sinu
C; + C, cosu

€y +Cysinu

surface x* = x!(u%) is :

@)

(B)
©)
D)

ds? = du” duf
ds? = g,p du® duf
ds = ggp du® duf

ds = du® duf

Wherea,f =1,2andi=1,2,3

33. For the surface x!'=acosu!  33.

R gl 9 r = (acosu,asinu,
f(u)) W & ar Ber f(w) P
A TR &

(A) C;+C,cosu+Cssinu

(B) Cycosu+C;sinu

(C©) (€ +Cycosu

(D) (€, +Cysinu

U8 x! = xi(u®) B T T WU E
(A ds? =du®duf

(B) ds? = g,p du® duf V

(C) .ds = g,pdu®duf

(D) ds = du®duf

Wl a,f=1,23Ri=1,23

U8 x'=acosul cosu?, x2=

— . 2 . 3
cosﬁuz, x? = asinu! cosu?, asinu! cosu?, x® = asin 2 3
x3 = asinu?, then the value of ' B
. mgzzaﬂ'qﬁ%
g22 18 :
(A) a?cos?u?
(A)  a?cos?u?
A (B) acosu?
(B) acosu?
C) a?
© a2 ( .
D a
D) a ( ,)
1332 MAT303 Fene o
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34. A necessary and sufficient 34. TP G Pl W NG B @ ferw uE
condition for the curve to be a , : |
RPN I o v ot @ R o @
straight line is that the curvature
K at all points of the curve is T i R Gl K, IR B -
equalto: A 0 '
) ® -1
B 1 i3
<o 2
35.  The value of €;; x"* x'/ x""™* is  35. ei,-,; x't x" %" BT AF WK 8
equal to : | @A) ke?
(A)  kt? | |
(B) kt (B) =kt
(C) k%t ©€) kit
2.3
(D). ..k T , (D) kz‘l'3 |
Where the symbols have their i iy
P G - Wl Wil @ a3 R
usual meaning. ; R
36. The value of € t' £ t"™ is 36, € t' " ¢"K FT A IR 2 :
equal to : ‘ _ 45 d (T
s ueh @ )
® kL) - |
d (k
| ® ()
(B) ks_‘i_(ﬁ) ds.\v
ds \t S 4 ( )
T
34 (z © Kzl
; (C) k ds (k) : , ANE
d (k 34k
- (D) k3-d—s-(;) D) k ds (‘t)
1332 ‘MAT 303 Page - 13‘
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37.

The equation of tangent plane to 37
the surface z =x2 + 2 at the

point (1, —1, 2) is :

(A) 2x—2y—z+4+2=0

B) 2x-2y-z-2=9

C€) 2x—y—-z—-2=9

Reg (1,-1,2) W I8 z =%+
@ el e o TR E
(A) 2x—2y—-z+2=0
(B) 2x-2y-z—-2=0
(C) 2x—y—-2z-2=0

—y—=2z—2=0
D) 2x-y-2z-2=0 D) 2x-y '
i
38.  The point P(x") on the surface: 38. 7S x!=xl(u*) W fg P(xH !l
x'=x{(u%) s called regular fraf favg @er o @ A
point if : (A XX X, =0
XiX X, #0 .
(B) 1 2 © XX, =0
©) X Xy =0
(D) Xy X, # 0
(D) X X, %0 < |
) axt
Where X; = (5—5; and el Xy - (;3?) R
axt
Xz - (auz) Xz = (au'-’) .
39.  Which of the following is correct? ~ 39. ﬁﬁ:l i ﬁ? 1 8 % 2
k- < | XiXXp b xlx)qr2
(A~ N'= [X1X X5| (A) N 1X1% X, |
gi — X1X i— X1X
(B) Nt o lexle (B) N |X1XX2|
L= Kam X .' i XX
©) N'= XX K| € N Y
i = Xt X i XatXs
- (D) |X14 Xo| (D) & X1+ X3|
l dxt
Where X; = () and Wt X, = () ok
ax! ' _ (ox!
X, = (53) %2 = (3:2)
1332 MAT 303
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40. -

Which of the followiﬁé is correct?

0, PEidATTERL?

A gt= ——xz'gX’ ) A) gt= ——XZ'g"z
Xy X1 ' :
®) gZ="2 ® g7="
(C) 912 . 921 — __x_.lgﬁ (C) g12 . 921 = :X;_XZ
@) All(A), (B)and ©) © F @ ®RO
41. The necessary and  sufficient 41. U &7 g o WHao TP ™D
condition that a given curve is a | - R qg Ffard v T e &
1 is that torsi i |
plane cprve 1S at. torsion ?, 1S ﬁmﬁ T, TR _a_rn. :
equal to : | |
Aa) 1
a) 1 N &
ol e - ® -l
B). -l RERENS
Y € 0
© 0
® 2
® 2 s A
42, The value of € When i,j,k="42. €y T A O ij k=123
 1,2,30r2,3,10r31,2is equal 2,3,1%3,1,2 P WK
to: A) I
A) 1 ok
(A) ®) -l
' -1
® © 0o
© o | ' -
- @) ¥ (A), (B)IR (O
(D) All(A), (B)and (C)
332 MAT 303
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2 __
x1=a(u1+u2), X" =

43.  For the surface x!' =g W+ 43 U@
112)’1-2 =h (u' - 112), 3 = w'u?, b (u] ” U.?'); x3 = uluz, d22 Kzl
the value of d5, is : e Y
~2ab '
(A) N A) _\z/;b
(B) 22  oap
e B) =
b
© = " db
g © Z
D)y 0 D) o |
44. If the space curve c: xt= 44, IR R GH c: 2P = xt (s) ER
x' (s) has constant torsion T, eﬁr\f R 7 ¥ @ TP c; BN RY MY
then the curve ¢; given by ¥ = , 14 ;
i ) | : i =P 4 (pids ¥:
p?+fb'dshas:.‘ =T I - |
1217
(A)  Constant curvature '72' (A) T IR gl ‘72’ §
(B)  Constant curvature '7* (B) U& RR gwal 't4' §
(C)  Constant curvature ' + 7’ ' ) ;T
o (C) U R Gopdll '+ 7' &
(D) Both (A) and (B) . Q
(D) (A)3R (B) <M
45. For the  surface xt=" 45 U8  x'=qcos ul cosu?, x2 =
asinu! cosu? x3 = asinu?, RIT g 1 7R D
the value of g is : ' ‘
. (A) a* cos? y?2
(A) a* cos*u? | |
(B) a® cos? y?
(B) a? cos? u? R
: (C) a cos? y?2
(C) a cos? u? .
DRk (D) | cos?u?
(D) cos?u? |
1332 | MAT 303
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46..

-The value of €k a'bipk is

46. Eijk aibjbk Dl HIq TR % .

(} Scanned with OKEN Scanner

equal to :
A 1
A 1 |
e (B) . 2
o (C): 3
&% (D) 0
47.  The equation of osculating pla_ine 47. G r= (3at,3bt%c t3)' 3 fag t
at the point t = - = | |
ApOIME = L atgeurg ¢ t=1TR e ad o Fe §
(Bat,3bt?ctd)is: | |
X . (A) f+2+— =1
X ¥ z_ e
(A) a h b 53 c 1 v
X,y _z_ ®) Z+y-i=1
(B) 2ty 1 | I
XYy .z
©) E—%+§=1 A0 -2 b.+-c—-1
Cx_y_z_ © I-i-i-
O -2-f=1 P eyt
.48, The equation of normal to the 48. faog (1,22) W IS xyz=4 @
~surface xyz =4 at‘ e soint - afeT BT R @ |
(1,2,2) IS,: | ; (A) X1’ y-2 _ 2=3
x-1_ y-2 _ 22 2 1 1
(A) 2 —‘ 1 -1 :
» , A _ o x~-1 _y-2 _z-2
iy e e R
2 2 1 h
‘ _ x=1 __y-2  z+2
© == © ETE N
) : _ s 242 v x—-1 = y=2 _ z+2
Oy T T D E T G
T MAT 303 Page - 17
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49. The parametric equation of 49,
surface is : A)  sfda :
(A)  Unique
| (B)  afgdi et
(B)  Not unique
(C)  Both (A) and (B) © . &R ®) :
(D)  None of these (D) THE Eﬁ‘fs‘ Tel
50. The necessary and suﬁiciént 50. mEwEe aR ‘F-lf‘ﬁ o g8 g f&
dition that the i e S
condition tha € parametric o o @ g A 2 o
curve be orthogonal at a point is , _ , ‘
that : A g12=1
(A) . 912 = 1 (B) g12 = 2
® 92 - (©€) gz=0
© 912=0 o -
(D) ¥ (A), B)3R (C)
D)  All(A), (B)and (C) |
: . *kkokk
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