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AW-l656

B. Sc. (P&rt-I) Semester-Il Eramitration
MATIIEMATICS

(Vector Analysis and Solid Geomotry)
Paper-IV

Time : lhree Hoursl [Maximum Marks : 50

Note r- (l) Question No. I is compulsory; anempt ir once or y.

(2) Attempt one question ftom each unit.

l. Choose the comect altcrnative :

(i) tf three vectors e, [, ; are coplanar, then for scalar triple product, which ofthe
following is correct ?

(a) [x6 is perpendicular io the vector a

(b) 6,xE is parallel to thc vecto. i
(c) 5xd is equal to thc yector d

(d) None of thes€. I

(ii) The scalar triple product represents the volume of the _.
(a) rectangle (b) sphere

(c) parallelepiped (d) ellipse I

(iii) The curvature k is determined _.
(a) only in magnitude (b) only in sign

(c) both in magnitude and sign (d) neither in magnitude nor sigr I

(iv) A plane determined by the tangent and binormal at Pd) to thc curve i = i(s) is

a_.
(a) osculating plane (b) rectifying plane

(c) normal plane (d) none of these I

(v) Which ofthe following quantity is defined ?

(aJ div (drr f) rb) curl (divrJ

1c) grad (cua r) (d) eraa (di' f) r

(vi) A vector i is solenoidal if _-
(a) curl i= 0

(c) grad i= 0

(b) div f= 0

I
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(vii) If the radius of the circl: is equll ro the redius of the sphere, the circlc is called a 
--.

(a) srrall circle (b) imaginar)' circle

(c) great circle (d) none ofthcse I

(viii)Thc equations of the sf,hcrc and the plane taken together represent a 

-.
(a) sphere (b) plane

(c) striight linc (d) circle I

(ix) Every section 01-a right circular cone by a plane perpendicular to its axis is 

-.
(a) a sphere (b) a cone

(c) a circle (d) a cylinder I

(x) The general equation ol the cone passing through the coordinate axes is _.
(d) ryz+gzx f hxy=0 (b) yz+zx+xy=0
(c) a\': + bY']+ cz' = 0 (d) x'?+ Y1 + z'? = 0 I

UNIT-I

(a) sho$,tt,at d x (h 
" a) b x (a , ii I i; ' h ' 6) are coplanar 5

a be threc unit ve.rtors such that i . {; " t) - l(b) rf 3. b,

with [ ,rnd ;, f, and - t'cilg non-parallel

b, find the angles which d makes

5

3. (p) If f is a vector functiori ol r and u is a scalar lunction oft, then prove thirt :

d (r.) df du.
dr dr

)
dl

(q) llvaluatc dt
r/ - dtj

.1

i()=n'it rl-.r'i:. 5

IiNI'I'-II
(a) Prove that helices are thc onlv twisted curles \^hose Darboux's vector has a constant

direction 5

(b) Irorthecun,ex=-1r,y=ltr.z-2t'atthepointr=l,findtheequatioNfbrosculating
plane, normal plan<, and rectjt_lirE planc. 5

(p) forthc curve x - a(3t - t ), ] ..]atr, z.= a(ll + t'). sho* that the curvature and torsion
are equal. 5

(q) If i' = e x i. ii' = d * i. b' = ; " d. thcn find the veclor ;. 5

5
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6. (a)

(b)

(c)

7. (P)

(q)

8. (a)

(b)

e. (p)

(c)

10. (a)

(b)

IJNIT-III

If i=xi+yJ+z[, then show that di,t'i)=(,*3)i". 4

Find the directional derivalivc of Q = xyl + yz'? at the point (2, - l, l) in the direction

of the vcctor i+2j+2i. .3

If 0 = 3x'?y - y'zr, find grad d at the point (1, 2, - l). 3

If Fdrry'[+(ly 4x[, evaluate IFotr,or* rhe parabolic arc y = xtjoining (0,0)

and (1. l). 5

Apply Green's theorem to prove that the area enclosed by a simple plane curve C is
I t.

; J(xdr - rax). Hence find the area ofan ellipse whose scmi-major and semi-minor axes

are of lengths a and b. 3+2

TJNIT-IV

Find the equation of a sphcre for which the circle x'? + y2 + 22 +'1y - 22 + 2 = 0,
2x + 3y + 4z = 8 is a great circle. 5

Find thc cquation of the sphere circumscfibing lhe tetrahedron whose faces arc |

5x = 0, y = o, r= o, I *t z

c

State and prove thc condition for the orthogonality of tr,lo spheres. l+4

Find the coordinates of thc centre and radius of thc circle x + 2y + 2z = 15 ;

x,+t'+l-)]-42=ll. 5

tI{IT_V
Fird the equation oftie cone whose vertcx is at the point (C!, p, y) and whose generators

touch thc sphere x2 + t' + 2: = uz. 5

Find the equation ofright circular cone whose veiical angle is 90'and its axis is along
thelinex=-2y:2, 5

l1 . (p) Find the equation to the cylinder whose generators arc parallel to the line : = + = i1-2 1

and the guiding curve is the cllipse x'1+ 2f = I, z = 3. 5

(q) Fitrd the equation of the right circular cylinder of radius z whose axis passes though
(1, 2, 3) and has direction cosires proportional to 2, 3, 6. 5
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