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(]

The value of (—;)l;t" easpl =

po
pi |

p?
(A) xr!i
(B) xmi

© "y
(D) _xnu' _ xu’
Which of the following is

correct?

(At =€y p/b*

(B) p' =€ bit

(C)  b' =g tip*

(D)  All(A), (B) and (C)
Where the symbols have their
usual meaning.

Which of the following is

correct?
(A) etttk = k3
(k' = k'D)

(B) €y 'tk = S
A

(C) ey tit" e = k2
(kt' — k'T)

(D)  Both (A) and (B)

Where the symbols have their

usual meaning.

L (ﬂpizt" +piab‘-%ft) B AA B
A x"
B) x™
© @’

(D) __xult _ xl[

2. feAdo-wrwdr 2?7
(A) t' =€ p/b*
(B) p' =€ bitk
(C)  b' =€y, t/p*
D) (A), (B) 3R (C) W
TRl Wil @ e e ¥

3. fHdAd o
(A) Eijk tnitujtmk - k3
(k' — k'T)
(B) Eijk tlitnjtmk = ks
d [t
50

(C) Eijk t'it”jt”’k = kz

(kt' — k'1)
(D)  (A) 3R (B) 3l
el el @ a3 #
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The value of M is
equal to :

(A) 1

B)

€ -

D) -t

Where the symbols have their

usual meaning.

Which of the following is

correct?

. (At =kpt
(B) p't=1b' -kt
© b'=-p!

(D) All(A), (B) and (C)
Where the symbols have their
usual medning,

Which of the following is

cbrrect?

(4) N'=E
B) N'=7L
© N'=pren
(D) N'= h

Where X, = (ix—l) and X, =

( )
auz

o) 111k
ST E T A AR E
k

(A) 1

B)

€ -

(D) -t

W&l welet @ A 3 g |
ot & 9 P W 2 ?

(A) t'"=kpt

(B) p'=t1hi—kt!

(C) b= —1pt

(D)  (A), (B) 3R (C) Th
wel ylidl & |y e ¥ |

= 4 @ Pl & 2

A)  Ni= XX
(A) X1 % Xz

B) WNi= 1%
®) X1 X Xz

i X1X X
C Ni = XXX
( ) [X1% X5

Ni= X1+X;
(D) 1X1% X |

it = (2) oo, = (29

du?
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7.  Let Ajdu® = be the 7. AN Adu*=0 Y8 xi=
differential equation of a family Xw)i=123a=12) R
of curves lying on the surface Rud a3t @ & WRAR @1 sadd
xi=xt(u)(i =123;a =12) T 2 @ T iRe vy

then the differential equation of

@1 HadHT T 2

its orthogonal trajectory is :

(A) Eau gapAuduB =0
(A) €au gaBAuduﬂ =0 ,

(B) €au ga/?duﬂ =0
(B) €au gaﬁduﬁ =0 )

) Eau A d —

(C) €™ gopAyduf =0 © JapAydu” =0
(D) eau gdBAu —_ duﬁ = 0 au Yaflu

8. Through any two point on the 8. % W fegl ﬁﬁ@f ¥ o

surface how many geodesics can ST ToR qhq & ?
pass ?
i 5 (A) | 1
® B) 2
© 3 ©) .3
@) 4 S
9.  The curve .gi_ven by 9. ° fem 837 9% r = (acost,bsint, f(t))
r = (acost,bsint,f(t)) shall HAe & T e f(t) I A W
be plane curve then the function 'y

f(t) is equal to :

(A) . Cycost+C,sint (A) Cjcost+Cysint

(B) €y +Cycost+ Cysint (B) €y +Cycost + Csint
(C) C;+Cycost ©) Cl + C, cost
(D) €y +Cysint (D) C;+Cysint
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10.  Which of the following is  10. e 3 Q PA-91 TE 8 7

correct? _ XXz

1
gt ==
(A) g" =22

X1'X1
B) g*==7"
B 22 _ 51Xy
®. g 71 = Xk

€ gt=9"=-—,

I

(D) All(A), (B) and (C).

I, Which of the following is 11. = § ¥ dH—a1 98l & 7

(D)  (A), (B) 3R (C) a4l

correct? (A) b= %
& p=1

’: ® o=1
B) o=-

i €) th=x"
(C) ti=x"

(D)  (A), (B) 3R (C) &y
(D) All (A), (B) and (C)

12. The equation of plane that has 12. 39 9Add &1 Hexo Rrgs ﬁﬁ

three point contact at the point (3.57) W GF X =2t+1
(3,5,7) with the curve x = 2t + y=3t2+2,z=4t3+3$m
1,y=3t2+2,z=4t3+3is : Eﬂ"riﬂ“ﬁﬁ%ﬁ%
(A) 3x+8y+6z+1=0

: (A) 3+8y+6z+1 =
(B) 6x—4y+z—-5=0 (B)  6x—4y+ 5 <0

- Z— o =

(&) bx+4y+z+5=0 ©) 6x + 4y 4745 0
(D) 6x—4y—2z+5=0 (D) 6X—4y— 7452 g
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13.  The differential equation of 13. g& x'=x'(u%) W IJ=N
geodesic on a surface x'= TgFe TR & -
xi(zt“) 18 dzu duP dut
. (A) +Hpul 5 =0
A) dzu { }duﬂ du' _
( pul as s B dzu“ { }auﬂ a o
B g (B) pul as as
B) d?u® _ { ]du du _
( ds? ﬁu ds ds C M.*.{a}diﬂﬂ—o
du“ duf du“ ( : s Bu ds ds
(C) {ﬁu} ds dS = D d_{‘f_{a}d_uﬂﬂ_o
du® duf dut ( ) ds ‘Bu ds ds
(D) ds {ﬂU} ds ds =0
14.  Which of the following is 14. 7= % 9 99— 9 & ?
correct? ap
caB (A) € Nz
(A) e =—
g ap _ B
6 (B) € eau - 51(
(B) eaﬁeau = &, 5
. ap _ €7
(C) e“ﬁ — ﬁ (C) e E
g g
(D)  Both (A) and (B) (D) (A) 3R (B) 3
15. If N' arc components of unit 15 IR N'US x!=xi(u®) & g P
normal vector at the point P of R 3o afcs aRY &1 55 & ar
the surface x! = x'(u%), then the '
) R el W dyp TS B
components of second
— (N2l
fundamental tensor dgg is (A)  deg = (N)*x',ap
(A)  dgp = (ND*x',ap (B)  dgp = N'x',ap
(B) dgp =N'x',ap (C)  dag = Ni(x!, aB)?
\ NTION 2 o
(C)  dap =N'(x',ap) (D)  dgp = Ni(x!, ap)*
(D) dgp = N'(x",aB)*
1332 MAT 303 Page - 7



16. The equation of normal to the 16, fig (1,-1,2) W IS z =x*+y?
surface z = ¥ + y? at the point & 3o &7 THIBNT §
(1, —1,2) is x-1 y+1 z-2
@ =TT
el _ et 2
(A) o T 7 T x+1 _ y+1 _ z-2
® Z=7=7
X+l _y+1 _2-2
B) —=7=7 x-1_ y-1_ z-2
© Z=7=7
e _yk_ 2
© Z=577 x-1 _ y+1 _ z+2
O =Z=%=7
xl _xEt il
(D) -2 2 1
17.  The curve a(t) = 3t*1+6t%+ 17. % a(t) = 3t*i+6t% +k,
k, —o0 < t < oo belongs to : —00 <t < 00 Bl THH B
(A) Ch-o<t<w (A) ClL-co<t<om
(B) (*}-»<t<® (B) (% -w<t<m
(C) C(°—w<t<om (C) (3 -cw<t<oo
(D) Coo,—oo<t<00’ (D) C® —0<t<o
18.  The value of €, when Ljk= 18 €;® WM V4 i,j,k=213 T
2,1,3 or 3,2,1 or 1,3,2 is equal 3,2,1311,3.2 a} R E -
to:
A 1
A 1
® -1 (B) -1
© 0 < o
(D)  All(A), (B) and (C) (D) I (A), (B) R (C)
MAT 303 Page - 8

1332



19. The necessary and sufficient 19. 3@@Wd IR wWa W ;® ¢ &

condition that the parametric mmwﬁ'_ﬁ, R AiRE 2
curve be orthogonal at a point is
(A)  912=0
that :
B) g12=1
(A g12=0
€) g1z2=2
B) g12=1
D) g12=-1
© g12=2 =
D) gn.=-1
20. The parametric equation of the  20. U® & Yrafoid TR ¢ :
surface is : . (A) afgdr =&
(A) Not unique . (B) m
(B)  Unique

©) (A)3R B)THI
D) 3 7 78

(C) Both (A) and (B)
(D)  None of these

21. For the surface x* =ulcosu?, 21. U® x! =ulcosu? x? =ulsinu?,

2 = ylsinu?, x3=aqu?, then 3=aqu?dfoud,, AR
the value of d,4 is : (A) —a
(A) -a (B) a
B) a (€ "0
€ o (D) 2a?
(D) 2a?

1332 MAT 303 Page - 9



22. The necessary and sufficient 22. U® J© 3 wad e ® fou TE
condition that a surface be plane aifyard vd qaTa feE e o
is that :
is tha (A)  dag =0
(0 = E (B) dep=1
S (D) dgg =1
(D) dgg=-1

23. The Gauss equation of the 23. U x!=x!(u®) @ TG THIPR
surface x! = xt(u%) is : A)  xbp = dZN

af — “a
i _ g2 i
(B Xap = oV (B)  xlyy = dZp+N!
. _ 2 . N
®) Xap = dept (©) g = degh'
© Xap = dagh" (D)  Xug = dip—N"
» a
(D) xgp = dgp—N'
24. The Gaussian curvature k of the  24. U< D TS gbell k &
surface is : A) k= dydyp+d2,
(A) B d11d22+d§2 911922-9%2
= _ 2

9118227012 (B) k= d},d3,+d3?,

dZ,d2,+d?, 911922-9%,
(B) - 911922‘9%2

©) k= %udnd,

_ dy1dyp—-d?, 911922-92%,

©) =" .

9119227912

_ (D) k=-T1"dm

(D) = g—d‘—l#i— ) 911922-9%,
11922— 912

1332 MAT 303

Page - 10



25. For the surface x! =u,x* =, IS x!'=u,x2=v, x3 = u? - v2,
x3 = u? — v2, the value of g1? is g dHHA §
4uv 4uv
(A) 1+4u2+4v? (&) 1+4u? +4v2
4 4uv
(B) 1+u::,-v2 (B) l-t»-.u‘?+v2
—4uv
© o ©  ma
—4uv
4 (D)
(D) 1—u2u-:’v2 trutt
26. For the surface z = loge( 75z =log, (zzz;) & foy,
the value of g%¥dp is : 9% dyp BT HH g
A) 1 A 1
© 0 © 0
) . (D) -1
27. The mean curvature M of the IS & 9 IHAT M €
surface is : ap
(e
(a) 0w
2 99P_g
g“B-—d B (B) ——Z—ap
B) .
g° +dgg
(C) g"‘3+daﬁ (C) 2
2
. . g%az,
glar D) ——
(D) g __ap :aﬁ (D) 2
1332 MAT 303 Page - 11



28.  The cquation of osculating plane 28.  dd x' = xi(s) E @ﬂ x! W 3eey
at the point x' of ‘the curve qd B T & -
L= xi(s)is: L e e
' ( ) ; 2 ) (A) Eijk (Xl'l"xl)x/x k———O
(A) Eijk (Xl + x')X'}X”k = ' ’
0 (B) Eijk (Xl_xl)zo
(B) EUk (Xtv — Xi) =0 (C) Eijk (Xt = xi)x/} =0
(O Ej X' =xHal =0 (D) €y (X —xH)xix"* =0
(D) €ijik (Xi - xi)xljxnk —
0
29.  If 6 and ¢ are the angle made with 29, I g 3N G Th b B HAT
a fixed line in space by the tangent IRl 3R feue grr iR #
and bmomlal' respectively of. a A Yar § g @ § oA ::Z
curve then :::z %+% 1s equal 0 %
I WRE
to: 8o =2
A) 0 p (A) 0
B) 1 B) 1
© -1 < -1
D) 2 (D) 2
30. The value of x""'x""" is equal to: ~ 30.  x""ix""! T q RR & :
1 1
(A = A =
1+pt 1+pl2
) =L ®) =L
. 1 14+p'? ) 1 1+p12
(C) pla? p* (C) ;m“}' ot
(D) o D) o0
Where the symbols have their OBl Yl @ AR 31 & |
usual meaning.
1332 MAT 303
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Eijk bribrljbrnk BT qH GO % :

31.  The value of € b"'b"/b"* is 3.

equal to : 5 d (k

s d (k (A) T ds (1’)

gd (T ds \k
B) 7 EZ(Z) ©) .5 (k)

_54d(k ’ T oas\c
(C) T das (T) cd (1
O L (D) ® -2 ()
ds \k o .

Where the symbols have their ot wefil & A e €|
usual meaning.

32. A necessary and sufficient 32. Ud dIsh B G Gl BE B f?ﬂ’ g
condition for the curve to be a ad v gaie ufe ¥ 5 9 @
straight line is that the curvature
k at all points of the curve is &P g ® ) T
equal to : A
A 1 B) -1
B) -1 ) 2
© 2 D) 0
(D) O

33. For the surface x'=acosu! 33. U8 x!=acosu' cosu? x%=
cos u?, x? = asinu! cosu?, asinul cosu?, x* = asinu?,@
x3 = asinu?, the first f{%mqmliam%:
fundamental form is : (A)  ds? = g2 cos?u? (dul)?
(A) ds? = a?cos?u? (du')? ’ +a2(du?)?

2 2)2
+a*(du’) (B) ds? = acos?u? (du')?
(B) ds? = acos?u? (du')? +a2 (du?)?
+a?(du’)’ (C) ds? = a?cosu? (du?)?
(C) ds? =a?cosu? (du')? +a2(du?)?
2(44,2)2
+a*(du®) (D) ds? = acosu? (dul)?
(D) ds?=acosu®(du')? a2 (du?y?
—a?(du?)?
1332 MAT 303 Page - 13



34.

The first fundamental form of 34,

surface x = x{(u%) is :

(A)  ds? = gapdu®du®
(B)  ds? = du®duf

(C)  ds? =2ggpdu®duf
(D) ds? = =2g,pdu®dul

Where a,f =1,2andi = 1,2,3.

g%xtzxi(u“)‘cﬂﬂ?mﬂa?ﬂ%:

ds? = gapdutdu?

(A)

By ds? = dudu’

(©)  ds? = 2gapdud’
(D) ds? = —2gepdu”du’

G{ﬁa'ﬂzl,zaﬂ_\’izlpzf3l

35.  For the surface  35. g®  x' =acos ul cosu?, x?* =
x! = acosul cosu?,x? = asinu! cosu?, x3 = asinu?, gz
asinu*cosu?, x3=asinu?, FAAE
the value of g, 1s A) —a?

(A) —a® (B) a2
® o © a
© a D) -a
O) -a

36. The equation of curvature at the 36,  Th x' = xi(s) & g x! W THal
point x! of the curve x* = x'(s) S
1s

. (A) Kk =x"x"
(A)  k=x"x"
B) k=x"ix"" (B k= axi
©) k=x"i—x" Q) k=x"i—ymi
(D) k= Vx"x" (D) k= Vx"gn
1332 MAT 303
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37. The value of the differential 37. % x'=xi(s) & ameq FSL Gonat

. d d dZxl 21 {
equation —|o—|(p + g d(pdx Ll
9 ds[ ds( dsz)] ds O'ds(p dSZ)J+d5‘ pds]?ﬂn{r':T
:: %% of the curve x' = x!(5s) TR 2
is equal to : p d*xt
2.1 (A) _; ds?
('A) _p d“x
g ds? (B) 0
B 0 ]
C)
< 1 :
' o d?x!
a d2xt (D) PR
D) = R IEs

38. The curvature k for the curve 38. 9 x! = acos X =asing,

1

x! = acost, x? = asint,

x3=atcota® U aar k & -
x3=atcotais: .

3 (A) =-sin’a
(A) ;sinza o

1 .
(B) =sina &) N
1 2
(C) icosza (€) eosta
1
(D) %cosa (D) -cosa

39. The torsion t for the curve 39. d% x!=aqcost, x? = asint,

1— 2— . . :

X' = acost, x® =asint, x3=attana$f?'|'§’|ad3”§f
x}=attanais: 1

) (A) -cos’a

(A) -—cos’a ¢

1
B =
(B) icosa L 05

1 .
(C) i—sin acosa (C) Zsinacosa
L
(D) Zsinfacos?a (D) -‘;sm2 acos’a
a
1332 MAT 303 Page - 15



40. The equation of evolute C; of 40. fay T @ C ® gaege C, 9

given curve C is : TP &

(A xf=x'+pp'+ A) xi=xl+pp'+
p ot [[ tds + c]b’ pcot[frds+c]bi

B) xi=x'+pp'+ B) xi=xi+pp'+
cot [[ tds + c]b cot [[ Tds + c]b’

© xi=x'-pp'+ C) xi=xt—pp'+
PCOtUTdS_C]bi p cot [f‘rds—C]bi

(D) xi=xi+pcot[fzds+ D) xi=xi+pcot[frds+
c]b’ c]bt

41. The equation of an involute C; 41. fU W % C b AgS C, @

of given curve C is : FEHT &
(A)  xi=xt+ (cs)tf

(B) xi=xi+(c—st
€ xi=xt+ G) tt

D) xi=xl(c—s)+t'

(A)  xi=x'+ (cs)t!

(B) xt=xt+(c—s)t

© x=x+()t

| (D) xi=xi(c—s)+¢t

42. The length of the curve x!= 42, t=0 ¥ ¢= "/2 dd d% x! =

2 _ e 3 _
acost, x“=asint, x bt acost, x2

fromt=0tot ="/, is: s 3
(A) m/aZ+b?
(B) 2mVa® + b?
(€) n?Va?+b?
(D) %J&'ZTF ‘

=asint, x3 = bt @

(A)  nvaZ + b2
(B)  2nvaZ + b2
(©)  n*Va?+ b2
D) Vo +b?

1332 MAT 303 Page - 16



43.  The equation of osculating plane  43. T r = (3at, 3bt%,ct?) @ ﬁﬁ
at the point t =1 of a curve t =1 W el T BT G
— 2 43y,
r = (3at,3bt?,ct3) is : (A) E_%+§=1
A el =
B vt B) ZH+Z+=1
B =S AN 1 .
Do 0 - =f=
C i_X_le
o ) Eri-i=t
Spd T ,
(D) a t b ¢ 1
44. For the curve x=atant, 44. TH x=atan t, y=acott,
y =acott, z=+v2alogtant, z=+Zalogtant, @ fory e ¥
which of the following is A P W e ?
correct? A _ 2yZa
2VZa (A) p= sinZ 2t
A) p=— \
( sin22¢ B _ 2yZa
2vZa (B) 7= sin2 2t
B) o=— 04 b cost
sin< 2t ‘ (C) T2+k2 — 4sin® tcos*¢
©) 12 4 k2 = 4sin*tcos*t ‘ a?
i (D) ¥ (A), (B)IR (O)
(D) All(A), (B)and (C)
45. 'The vectors X, and X, are 45. 9y X, 3R X, PR YEfod O
tangential to the parametric curve u? =c? AR ul = ¢! 3 Wiy &
1 .1 '
u? = c? and W =¢ I 9 B BT (0 < 6 < 1)
respectively. Then the angle 3
6(0 < 8 < m) between them is : R g _8u
_ _ou W) cosb=2rr
(A) cos@ = :
. V812 922 (B) cog 0= 911
(B) cosf =—2x T Vonozn
— 922 V911912
(C) cosb =
© ¥911 912 (D) cos @ = 922
(D) cos = 922 Vg11—912
vg11—912
1332 MAT 303 Page - 17



R wfe @ Cixi=x'() 1

©46. If the space curve C:x'=xi(s) 46,
has constant torsion T, then the IR WS T garad C BN fe
oyl .
curve C; given by xi = Tp+ xl = Zﬁf-i-fb‘ds q:
T
J b'ds has: (A) UF R Tl LT
(A)  Constant curvature ‘+1’ (B) U FR adT 412’
o . ¢ 2y
(B)  Constant curvature ‘tt C) TF R T —T )
(C)  Constant curvature ‘—1°’ 'y
(D) TP 3R Tl "—T
(D)  Constant curvature ‘—72’ ‘
47. The Weingarten equation of the  47. TS xt = xt(u®) @ A PRI
surface x! = x!(u%) is : 2
(A)  Ni = —dgg“Px}s (A) N =—dgg*Px}
®)  Na=daug™'xg ®)  Ni=dag*x
(C)  Ng=deuupxp ©  Ni=dgygupxl
L ; . ‘
@)  Na= dm‘guﬁx'ﬂ D) Ng= _dauguﬁx.lﬂ
48. Which of the following is 48 M AI - aH 2 ?
correct?
(A) €11 = €35 = 0
(A) e1=e3p=0 7
B) en=yg.6€1=-g
(B) en= \/E: €21 = —\/E \/_
(C) e =062= \/5 ©  en=0ep,= \/—9—
(D)  Both (A) and (B) (D)  (A)3R (B) T
Wh th mbols have their % :
ere the sy STET Wl & | o ¥
usual meaning.
1332 MAT 303
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49. Which of the following is 49, fam ¥ & P & & ?

correct? ,

S _ (A) p'= f—;—(jc"s - x'§)
(A) - p' =5 (s - xi5) '
[ . ' ‘__p— ""k_'k"j

(B) b =L (xigk — gky/) (B) bl =g5@H -2")

©  p'=Z s -1l € p'=5Gs-29)

(D) Both (A) and (B)

(D) (AR (B) &

Where the symbols have their

usual meaning. eyl @ A 3 2 |
50.  The differential equation of a  50. U8 xi=xi(u?) W T & TF

family of curve on the surface URAR &7 Addhe FHIHT &

xt = xi(u®) is : (A) - A du®*=0

(A) Ajdu® =0 (B)  Aqdu® =dyp

(B)  Agdu® =dgg (€)  Audu® = —dgg.
(C©)  Apdu® = —dyp (D) Aqdu® = 2d,,
(D) Agdu® = 2dgg
% %k K %k ¥
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