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1. 

2. 

3 

1332 

The valuc of 

PP)is 
(A) 

(B) 

(C) 

(D) 

Which of the following is 

correct? 

(A) t=Eijk p'bk 

(B) 

(C) 

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

p' =Eijk bitk 

Where the symbols have their 

usual meaning, 

b' =Ejk t'pk 

(A) 

Which of the following is 
correct? 

(B) 

(C) 

(D) 

po 

Etjk t''t"itmk = 3 

(kr'- k') 
Eijk t''t"i gmk = k5 

(kr'- k'r) 
Both (A) and (B) 

Where the symbols have their 

usual meaning. 

1 

2 

3. 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

t' =Euk P'bk 

MAT 303 

p'=Eik b'tk 

b' =Ejk t'p* 

(A), (B) r (C) 

Eik t''t"i tmk = k3 

(kr'-k') 
Eik t't"ignk = k5 

Ejk t''t"pmk = k2 

(kr'-k) 
(D) (A) 3N (B) d -t 
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of (-+- (-t+o) t: 



4. 

5. 

6. 

1332 

The value of Skx""zk 

equal to : 

(A) 

(B) 

(C) 

(D) 

usual meaning. 

Where the symbols have their 

correct? 

(A) 

Which of the following is 

(B) 

(C) 

-72 

t" = kp' 

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

(B) 

usual meaning. 

(C) 

p'" = tbi� kti 

b' = -tp 

Where the symbols have their 

(D) 

(A) N'= 

Which of the following is 
correct? 

() 

N'= 

k2 

X X2 

|X1x Xl 

X-X2 

is 

|X1X X2| 

|Xx X2| 

Where X = () and X = 

4. 

5. 

6. 

MAT 303 

(A) 

(B) 

(C) 

(D) 

A 
(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

k2 

- ? 
t'' = kp 
p''= tb'-kti 

b'i = -Tp 
(A), (B) 3ir (C) f 

X1X2 
|X1x X2| 

|X1X X| 
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7. 

8 

9. 

1332 

Let A,du = 0 be the 7. 

differential cquation of a family 

of curves lying on the surface 

x'= x'(u")(i = 1,2,3; a = 1,2) 

then the differential equation of 

its orthogonal trajectory is : 

(A) 

(B) 

(C) 

(A) 

(D) Eau JagA - du' = 0 

(B) 

Through any two point on the 

surface how many geodesics can 
pass ? 

(C) 

(D) 

The 

Eau JagA,du = 0 

(A) 

Eau Jagdu = 0 

(B) 

given by 

r= (a cost,b sin t,f(t)) shall 

(C) 

2 

3 

(D) 

SapA,du = 0 

4 

be plane curve then the function 

f(t) is equal to : 

curve 

C; cost + Cz sin t 

G + Cz cos t + Cz sin t 

C+ C2 cos t 

C; + Cz sin t 

8. 

9. 

(A) 

x'(u)(i=1,2,3;a = 1,2) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

: 

(A) 

(B) 

(C) 

MAT 303 

Agdu 0 

(D) 

Eau SapA,du =0 

Eau Jagdu' = 0 

1 

f E31 5 r= (a cost,b sint, f(t)) 

Eau JaßA,, - du =0 

3 

gapA,duf = 0 

4 

C cos t +Cz sin t 

C + Cz cost + Cz sin t 

C, + C2 COS t 

xi= 

C+ Cz sin t 
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10. Which of the following is 

11. 

12. 

1332 

correct? 

(A) 

(B) 

(C) 

(D) 

Which of the following is 

correct? 

(A) 

(B) 

(C) 

(D) 

gl2 = g²1 = 

(A) 

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

(C) 

(D) 

p= 

The equation of plane that has 

three point contact at the point 

(3,5,7) with the curve x= 2t + 

1, y= 3t' + 2, z = 4t³ +3 is : 

tÉ= xi 

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

(B) 6x- 4y +z-5 = 0 

3x + 8y+ 6z + 1=0 

6x + 4y+z +5 = 0 

6x-4y-z+5 = 0 

10. 

12. 

(A) 

(B) 

(C) 

(D) 

(B) 

(C) 

(D) 

(A) p= 

(A) 

(3,5,7) 

(B) 

(C) 

gll = 

g22 

(D) 

gl? = g?1l = 

MAT 303 

(A), (B) 3itR (C) 

1 

y= 3t + 2, z = 4t8 +3 HI 

T 

t'=xi 

(A), (B) r (C) W 

x = 2t+1, 

3x + 8y + 6z + 1=0 

6x- 4y + z- 5 =0 

6x + 4y + z+5=0 
6x � 4y-z +5=0 
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13. 

14. 

15. 

1332 

The differential equation of 13. 

geodesic on a surface x' = 

x'(u) is : 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

correct? 

(C) 

(D) 

ds2 

(B) 

ds2 

du" 

(C) 

(D) 

ds 

dua 

ds 

+ 
ds ds 

dåß du! 

Which of the following is 

ds ds 

ds 

duß duu 

Both (A) and (B) 

(A) dag = (Ny2x, aß 

ds 

dap = N'x, aß 

If N' are components of unit 

normal vector at the point P of 

the surface x' = x'(u), then the 
components of second 

=0 

dag = N'(a', aß)² 

= 0 

dug = N'(x', aß)4 

=0 

= 0 

14. 

15. 

(A) 

(B) 

(C) 

(D) 

(A) 

MAT 303 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

d²ua 
ds2 

ds2 

dua 

ds 

du" 

ds 

a ) dub dut 

ePeau = , 

a ) dul dut 

(A) 3te (B) 

ds 

ds 

dap = N'x', aß 

ds 

ds 

ufz N' y8 x'= x'() * farg P 

dap = (N')²x, aß 

dap = N'', aß)2 

(D) daß = N'*', aß)4 

-= 0 

=0 

=0 

= 0 
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16. 

17. 

18. 

1332 

The equation of normal to the 

surface z = x'+y' at the point 

(1,-1,2) is : 

(A)=-2 

(B) 

(C)=2 

(A) 

(B) 

(C) 

(D) = *2 

(D) 

The curve a(t) = 3t*i + 6t + 

X+1 

k, -co <t<o belongs to: 

to: 

-2 

(A) 

(B) 

-2 

(C) 

(D) 

2 1 

2 

1 

1 

1 

The value of Eik when i,j, k= 

2,1,3 or 3,2,1 or 1,3,2 is equal 

C',-00<t<o 

C', -o <t<o 

C -oo<t< o0 

C-o<t<o 

-1 

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

16. (1, -1,2) e ys z = x'+y? 

17. 

18. 

MAT 303 

(B) 

(A) -2 2 

(D) 

(A) 

(B) 

(C) 

(D) 

(C) -_2 

(A) 

X-1 

(B) 

(C) 

x+1 

(D) 

-2 

0 

-2 

-+1 2-2 

-2 

y+1 

-0 < t< o Hq }: 

2 

*-1_y+1 

2 

2 

-1 

1 

1 

1 

Z+2 

1 

O(t) =3ti + 6t; + k, 

3,2,1 4T 1,3,2 qIST : 

C', -o <t<o 

C2, -co <t<o 

C3, -o<t<o0 

C, -o0 <t< oo 

TT (A), (B) 3tr (C) 
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19. 

20. 

21. 

1332 

The necessary and sufficient 

condition that the parametric 

curve be orthogonal at a point is 

that : 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

The parametric equation of the 

(C) 

surface is: 

(D) 

I12 = 

g12 = 1 

(A) 

I12 = 2 

(B) 

912 = 1 

(C) 

(D) 

Not unique 

For the surface x'=u'cos u², 

Unique 

x?=u' sin u', x = au', then 

Both (A) and (B) 

the value of d,, is : 

None of these 

2a? 

19. 

20. 

21. 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

912 =0 

(B) 

912 = 1 

912 = 2 

yd x' = u' cos u², x?=u' sin u², 

912 =-1 

x³ = au' * fy d,1 417 8: 

MAT 303 

(A) 30N (B) 

a 

(C) 0 

(D) 2a? 
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22. 

23. 

24. 

The necessary and sufficient 

condition that a surface be plane 

is that: 

(A) 

(B) 

1332 

(C) 

(D) 

(A) 

(B) 

The Gauss equation of the 

(C) 

surface x' = x'(u") is: 

(D) 

dag =0 

dag = 1 

dag > 1 

(B) 

dag = -1 

(C) 

The Gaussian curvature k of the 

(D) 

surface is: 

xgg = d-Ni 

(A) k= 

k= 

k= 

91122-9i2 

k= 

911922-9í2 

dy1dz2-di2 
911922-9i2 

dË1-dz2 
911922-gi2 

22. 

23. 

24. 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(B) 

(C) 

(D) 

dag = 0 

(A) k= 

MAT 303 

dag = 1 

dag > 1 

dag = -1 

dËj dz2+aËz 
911922-9í2 

k= iditdËs 
911922-9í2 

k=11dz2-dË, 
911922-9i2 

k= dË1-d22 
I11922-gí2 
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25. 

26. 

27. 

1332 

For the surface x'= u, x = v, 

x3 = u2- y2, the value of g' is 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

Eor the surface Z = 108e cos y 

(C) 

the value of g dag iS : 

(D) 

4uv 

1+4u2+4y2 

(A) 

4uv 

1+u2+y2 

(B) 

-4uv 

1+s2-v2 

(C) 

-4uv 

1-s2+y2 

(D) 

1 

The mean curvature M of the 

surface is : 

2 

-1 

gef daß 
2 

g«ß-daß 
2 

gaß+dag 
2 

cOSX 

2 

25. 

26. 

27. 

yo x' u, x? = v, x³ = u? -y2, 

gl2 HH : 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

MAT 303 

4uv 

1+4u2+4v2 

4uv 

1+s2+2 

-4uv 

1+u2-v2 

-4uv 

1-u2+v2 

z= l08e \cosy. 

1 

2 

-1 

gdaß 
2 

gf-dap 
2 

gaß+daß 
2 

(cosx 

2 

fo, 
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28. 

29. 

30. 

1332 

The cquation of osculating planc 

at the point x of the curve 

x'= x'(s) is: 
(A) 

(B) 

(C) 

(D) 

to: 

(A) 

IfØ and are the angle made with 

(B) 

a fixed line in space by the tangent 
and binomial respectively of a 

curve then 

(C) 

(D) 

(A) 

Eijk (X + x)x''x"k = 

(B) 

Eik (X' -x) =0 

(C) 

Eijk (X -x')x' = 0 

(D) 

Eijk (X' -x)x''x"k = 

0 

1 

-1 

The value of x""x" is equal to: 

2 

1 

p'o2 

0 

sin 8 d0 

sin d 

1+p12 

1 
+ 

1+p12 

+* is equal 

pt 

usual meaning. 

Where the symbols have their 

28. 

29. 

30. 

(A) 

(B) 

(C) 

(D) 

de 

d o 

(A) 

(B) 

(D) 

(A) 

(B) 

(C) 

(D) 

k 

(C) -1 

MAT 303 

Eijk (X' tx')x''x"k = 0 

Eijk (X-x) = 0 

Ejk (X-x)x'= 0 

Eijk (X-x)x''x"k = 0 

1 

2 

1 

p'a2 

1+pl2 

0 

1 

p 

p'o2 
1+p12 

p 

sin 

sin 
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31. 

32. 

The value of E;ik b''b"'b'"k is 

1332 

equal to: 

(A) 

(B) 

(C) 

(D) 

Where the symbols have their 

(A) 

usual meaning. 

(B) 

A necessary and sufficient 

condition for the curve to be a 

straight line is that the curvature 
k at all points of the curve is 

equal to: 

(D) 

-75() 

(C) 2 

(A) 

(B) 

) 

(C) 

1 

33. For the surface x'= a cos u' 
Cos u'. x2 = asin u' cosu', 

x³ = a sin u, 

(D) 

ds 

-1 

the 

ds² = a? cos² u² (du')? 
+a?(du?2 

+a? (du?)² 

first 

ds² = acos u² (du')? 

+a'(du?)? 
ds? = a' cos u² (du') 

ds = a cos u' (du')2 
-a? (du²)² 

31. 

32. 

33. 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

MAT 303 

-r5() 

1 

6) 

-1 

2 

yo x= a cos u' cos u'. x'= 

a sin u' cos u², x3 = a sin u', dt 

0 

d 

ds 

ds? = a? cos² u² (du')? 
+a'(du?)2 
ds² = acos² u² (du')? 
+a? (du?)? 
ds? = a' cos u² (du')? 
+a'(du'y² 
ds = a cosu (du'}? 
-a²(du'? 

Page - 13 
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34. 

35. 

36. 

The first fundamental form of 

surface x= x'(u°) is : 

(A) 

(B) 

(C) 

(D) 

For 

1332 

Where a, ß = 1,2 and i = 1,2,3. 

(A) 

(B) 

(C) 

x'= a cos u' cos u'.x= 

(D) 

a sin s' cos u', x³ = a sin u², 

the value of g22 iS : 

ds² = gadu" dul 

ds? = du" duß 

is : 

ds² = 2gag du" dul' 

(A) 

ds² = -2gapdu" du 

(B) 

(C) 

(D) 

the 

-a? 

The cquation of curvature at the 

a2 

point x' of the curve x' =x'(s) 

a 

surface 

k= x"x"i 

k=x"x"i 

k=x"-x! 

k= vzyii 

34. 

35. 

36. 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

vBÍ a, ß = 1,2 3 i= 1,2,3 | 

(C) 

(D) 

a sin u' cos u, x* = a sin u, gz2 

(A) 

(B) 

ds² = gag du duf 

(C) 

ds² = du duß 

ds = 2gag du"duf 

MAT 303 

ds' =-2gagduduß 

x'= acos u' cos u',x = 

-a2 

a' 

-a 

k= x"x"i 

k=x"ixni 

k=x"-x"i 

(D) k Vxigi 
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37. 

38. 

39. 

1332 

The value of the differential 

equation 

d dx'] 

is equal to : 

(A) 

(B) 

(C) 

(D) 

(A) 

The curvature k for the curve 

(B) 

x'= a cos t, 

(C) 

x* = at cot a is : 

(D) 

0 

(A) 

of the curve x = x'(s) 

p ds2 

(B) 

(C) 

p d'yi 

(D) 

2sin a 

The torsion T for the curve 

x'= a sin t, x'= a cos t, 

2cos? a 

x = at tan a is : 

sin a 

-cos a 

a 

1 

cos² a 

a 

=sin a COS a 

x'= asin t, 

-sin² a cos a 

37. 

38. 

39. 

(A) 

(B) 

(C) 

(D) 

MAT 303 

(A) 

(B) 

(C) 

(D) 

x3 = at cot a + fIY 4SI k: 

(A) 

(B) 

(C) 

p ds2 

x'= acos t, 

g ds2 

2sin a a 

2sin a 
1 -cos a 

cos a 

x*= at tan a ¢ f HIcT 

1 

x'= a cos t, x'= a sin t, 

-cos a 

d a dx 

cos a 

=sin a coS a 
a 

x' = asin t, 

(D) sin² a cos? a 
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40. 

41. 

42. 

The equation of evolute C, of 

given curve C is: 

(A) 

(B) 

(C) 

1332 

(D) 

(A) 

(B) 

(C) 

(D) 

x = *'+ pp' + 

The equation of an involute C 

(A) 

p cot [/ T ds + clb' 

of given curve C is : 

(B) 

x = x+ pp' + 

(C) 

cot [ T ds + c]b' 

(D) 

x =*-pp' + 
p cot [T ds - c]b' 

xË ÷x'+p cot [frds + 
c]b 

x= x'+ (cs)ti 

The length of the curve x'= 

a cos t, x = a sin t. x³ = bt 

x=**+ (c-s)t 

from t = 0 to t = is : 

x=*+)e 
x= x(c -s) + t 

IIVa' + b2 

2rVa? + b2 

va' + b2 

40. 

42. 

(A) 

(B) 

(A) 

(C) x=x-pp' + 

(B) 

(C) 

(D) x =x'+p cot [ r ds + 

(D) 

(A) 

x=+ pp' + 

(B) 

p cot [f T ds + c]b! 

(C) 

x=x+ pp' + 

cot [/ r ds + c]b' 

MAT 303 

p cot (f T ds - c]bi 

c]b' 

x =x+ (cs)t' 

a cos t, x= a sin t, x³ = bt o 

xË = x'+ (c -s)t 

x = x'(c-s) + t 

IVa? + b2 

2Va' + b2 

(D) Va' + b2 

'va'+ b2 

2 
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43. 

44. 

45. 

1332 

The equation of osculating plane 
at the point t =1 of a curve 

r= (3at, 3bt, ct) is : 

(A) 

(B) 

(C) 

(D) 

For the 

y= acot t, 

which of 

correct? 

(A) 

(B) 

(C) 

(D) 

X_4=1 

(A) 

(B) 

++=1 

(C) 

(D) 

p= 

b 

C 

-=1 

C 

COs 

Z1 

curve 

C 

z= V2 a log tan t, 
the following is 

2\2 a 
sin² 2t 

2V2 a 

Cos = 

sin? 2t 

T2 + k2 = 

COS = 

COs = 

"The vectors X, and X are 

tangential to the parametric curve 
u'= c2 and u' = 1 

respectively. Then the angle 

0(0 <0< n) between them is: 

X= atan t. 

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

4 sin t cos t 

B12 

VØ12 922 

a2 

J11 
Vg12 922 

gz2 

V911 912 
g22 

Vg11-912 

43. 

44. 

45. 

(A) 

(B) 

(C) 

MAT 303 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

r= (3at, 3bt², ct) * fr 

(D) 

*_4=1 -

a 

q= atan t, 

++=1 
b 

X__2=1 

z= V2alog tan t, + fry A 

b 

p= 

b 

C 

C 

C 

2V2 a 
sin2 2t 

-=1 

2/2 a 

COs = 

sin² 2t 

T2+k? = 

Cos = 

COs = 

cos e 

Ft (A), (B) 3iN (C) 

4 sin tcost 

g12 

V912 922 
J11 

V912 922 
g22 

y=a cot t, 

Vg11 912 
922 

Vg11-912 
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46. 

47. 

48. 

If the space curve C:x' = x'(s) 

has constant torsion t, then the 

curve C1 given by x =+ 

fb'ds has : 

(A) 

1332 

(B) 

(C) 

(D) 

(A) 

(B) 

The Weingarten equation of the 

(C) 

surface x' = x(u") is: 

(D) 

Constant curvature 'tr' 

Constant curvature 'tr" 

(B) 

Constant curvature ' 

Constant curvature -2 

(C) 

(D) 

N=-daugx 

correct? 

Which of the following is 

N = daug"fxg 

N, = dauug 

N,=-dauSugxg 

(A) e11 = e22 = 0 

e11 = 0, ez2 =g 

Both (A) and (B) 

Where the symbols have their 

usual meaning. 

46. 

x=P+fb'ds : 

48. 

(A) 

(B) 

(C) 

(D) 

47. y3 x'= x(u) a H HÁGYUT 

: 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

MAT 303 

N=-d¡ug"fx 

N= d¡ugxg 

N= dauBugx'p 

N=-dauBupx 

e11 = e2 =0 

e11 = 0, e22 =9 

(A) 3tr (B) i 
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49. 

50. 

1332 

Which of the following is 
correct? 

(A) 

(B) 

(C) 

(D) 

Where the symbols have their 

(A) 

p'='s -*3) 

usual meaning. 

(B) 

p' =(s � *'s) 

The differential equation of a 
family of curve on the surface 

x'=x'(u) is : 

(C) 

Both (A) and (B) 

(D) 

A,du = 0 

A,du = dag 

A,du = -dag 
A,du = 2dag 

49. 

50. 

* * ** * 

MAT 303 

(A) 

(B) 

(C) p'=(s -*s) 

(D) 

(A) 
(B) 

(C) 

(D) 

(A) 3iR (B) 0 

Ag du = 0 
A,du = dag 

A,du = -dag 

A,du" - 2dag 
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