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NJ-1268 
B.Sc. (Part I) Examination, 

Mar.-Apr., 2023 
MATHEMATICS 

Paper - II 

(Vector Analysis and Geometry) 
Time Allowed : Three Hours 

NJ-1268 

Maximum Marks : 50 

Minimum Pass Marks : 17 

Note : Answer any two parts from each question. All 

questions carry equal marks. 

5616-I / UNIT-I 

Q. 1. (a) f fsà f: 

125 

(s-e(s-a-fe-a)--(s-3) 

P.T.0. 



Prove that : 

(b) af =xi+yj+zk, a fg �à 

(2) 

grad = nr-2 

If =xi+yj+zk, then prove that grad r = 

nr-2 F, 

(c) fI fs f: 
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cur curF-grad divF-F 

Prove that : 

curi curlF J= grad divF |-v²Ë 
^OIS-II I UNIT-II 

Q. 2. (a) afà F= e2% sin y i + e* cosy i aa +e j 

eîré (0, 0), (1, 0), (1 và (o. 
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If F=e siny i + ecosy j. then find the 

value of 

(3) 

whose vertices are (0, 0), (1, 0), 1; 

(b) ifoà f: 

F.dr where C is a rectangle 

Show that: 

4 

axí +byj + czk -'ds =(a +b+c) 

z2 = 1. 

3 

SB0 s à x² + y2 + z² = 1 I yS I 

2 

4 

and 

|axi+byj + czk hds-a+b+c) 

where s is the surface of sphere x? + y² + 

F=yi+zj+xk 

ui yo S, Tit X² + y² + z²= 1 I Xy-HdCT 

P.I.0. 



Q. 3. 
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Verifiy Stoke's theorem when F=yi+zj+xk i 

(4) 

and surface S is the part of the sphere 

x² + y2 + 22 = 1 above the xy-plane. 

gbTS-IIII UNIT-III 

x2 x? + 4xy + y²- 2x + 2y = 0 

Trace the conic 

X² + 4xy + y² - 2x + 2y=0 

JoKI � vã q) x + y² - 6x + 8 =0 ed 

x² + y² - 2x - 2y -7= 0 o iraE Heda 

Find the equation of circle, passing through 

the origin and cut the circles x² + y² - 6x + 

8 = 0 and x² + y² - 2x - 2y -7 = 0 

orthogonally. 



Q. 4. 
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(5) 

Find the locus of pole of chord of conic 

=1+eoos0, which subtend a constant 

angle 2a at the focus. 

^oIs-IV I UNIT-IV 

fa-goit (a, 0, 0), (0, b, 0), (0, 0, c) or 

Find the equation of sphere passing through 

the origin and the points (a, 0, 0), (0, b, 0), 

(0, 0, c). 

PT.0. 



(6) 

(b) lfaà f HHd ax + by + cz = 0 

yz + zx + xy = 0 o a dg ra ICaI 
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1.1.1 +-+-=0 
a b C 

Show that the plane ax + by + cz = 0 cuts 

the cone yz + ZX + xy = 0 in two 

perpendicular lines if : 

1,1 -+ 
a b C 

.+-0 

J6 do x² + y² + z² = 9, x - y + z =3 I 

Find the equation of right circular cylinder 

whose guiding curve is x² + y² + z2 = 9, 

X-y + z = 3. 



^OI6-VI UNIT-V 

Q. 5. (a) f fà fs Hf yiabdai to-qR I 

(7) 

Prove that confocal conicoids cut each other 

at right angles. 
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x? 
(b) 3fayRdCU + 

hyperboloid 

4 9 16 

Find the equation of generating lines of the 

tfs : 

x? y² z? 
49 

=1 fa-g (2, 3, -4) 

-=1 which passes 16 

through the points (2, 3, -4). 

P.T.O. 
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(8) 

2x2 - 7y² + 222 - 10yz � 8ZX � 10xy + 6x ? 

12y - 6z + 5 = 0 

Reduce the following equation in standard 

form : 

2x- 7y² + 2z2 - 10yz - 8zx - 10xy + 6x + 

12y - 6z + 5 = 0 
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