
AW-l655

B.Sc. Plrt-I (Semest€r-lI) Examination

MATHEMATICS

@ifferential Equations : Ordinary & Partial)
Papcr-llI

Time :.fhree Hoursl ltr4aximum Marks : 60

Note :-(l) Question No. 1 is compulsory. Solve it in ONE attempt only.

(2) Attempt ONE question from each unit.

l. Choose the coftect altemative :

(i) 'l'he roots of the equation (D'z - 4D + l3)')y = 0 are : I

(a) distincl and real (b) real and equal

(c) complcx and repeated (d) None of these

(ii) A linear equation of first order is of thc form Y' + PY : Q in which ? I

(a) P is ltnclion of Y

(b) P and Q are function of X

(c) P is function of X and Q is function of Y

(d) None of these

(iii) The condidon for the partial differenlial quation (x, y, z, p, q) = 0 and g(x, y, z, p, d: 0

to be compatible is that : I

(a) Jee + Jyq + PJa + q.Ja = 0 (b) J.e rJyq+ PJ"e + q.J,q = 0

tc) J - r J-. PJ_ r q.J-- = 0 (d) None of these

-2-2^2.^1
(iv) The D.E. 9: +9: + 

o :, - l9-I = 0 is called : I
dx' 0y' 0z' c' 0t'

(a) Partial differential equation (b) Ordinary differential equation

(c) Total differential equation (d) Linear differenlial equation

(v) An equation of the form Pp t Qq = R where P, Q, R are the functions of X, Y, Z is
callcd : I

(a) Lagrange's equation (b) Jacobi's equation

(c) Charpit's equation (d) Clairaut's equation

(vi) The panicular solution of DE W" t PW'+QW=0 is y="'1U: I

(a) P+rQ=0 (b) l+p+q=o
(c) l-P+Q=o (d) ml tmP+Q=o

(vii) The solution of PDE (D - mD')z = 0 is : I

(a) z= F()'+ mx) (b) z=F(y-mx)
(c) z = F(e') (d) None of these
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(viii) The

(a)

(c)

(ix) The

(a)

(c)

(x) The

(a)

general form of PDE ol first order is :

F(x. y, z, p) = 0 (b)

F(x. y, z, p, q) :0 (d)

complete integral o't1x. p) = G11i q) is

z = Ih(x a)dx (b)

z = Jh(x a)dx + Jk(y a)dy + b (d)

DE Mdx + Ndy : 0 is exact iff :

AM AM
(b)

1

F(x, y, z, q) : 0

F(r. z, p, q) : o

Ik(Y a)dy

None of these

AM-AN
?ry ax

EM EN

4ax

1

ax dl

(c) (d)
o'M 6N

ax ay

)

5

5

)

5

5

5

)

5

5

(Conrd.)

IJNIT-I

2. (a) Show thdt the D.E. :

(sin x sin y - x ev)d\, = (e) + cos x . cos y)dx

is exact and hence solve it.

(b) Find the orthogonal trajectoq' of c = a" cos r0.

3. (p) Solve thr: D.E. :

(1 + x?)dy + 2xy d): = cot x dx.

(q) Solve :

dv r .lxv-.--:=v"e ^'dx

UNIT-II

4. (a) Sotve the D.E. (fi'? 4)) : er".

(b) Solve the D.E. (xrD7 - 3xl) - 5)y = x']sin(log x).

5. (p) Solve thc D.E. (x'?D'? - rD + 4)y = cos(log x).

dzv d\
(a ) Solve thc D.E. --; - 4 r 4, - e2' l sin 2x' rlx- dx

UNIT-III
6. (a) Solve the system of D.E : i) x 2y = 0 and Dry + 2x = 0

1
(b) Solve the D.E. ]"'-) =: -_. 

by variation of paramercr.
I rr
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,7 (p) Solve xry" + xy' + 10y = 0 by changing the independent variable from

xtoz:logx. 5

(q) Solve the following D.E. by removing the first derivarivc :

*1t*9-yt-z*9 +2y +x2y=0. 5dxdx'dx
UNIT_IV

8. (a) Solve

dx dy dz
5

9

(b)

(p)

(q)

x(y - z) y(z-x) z(x y)

Find the complete integral of z = p'x + q'y. 5

Find the general solution of PDE x'?p t y'?q = (x + y)2. 5

Solve the PDE p'+ q'= k'. 5

UNIT-V
Solve the D.E. (D? + 3DD' + 2D'2)z = x + y. 5

Solve by ChalDits method pxy + p,g + qy : yz, 5

The PDE z = px f qy is compatible with any equation f(x, y, z, p, q) = 0 qhere f is
homogeneous in x, y, z. Prove this. 5

Find a real function v of x and y, reducing to zcro wh€n y = 0 and satisfling

rJ-v d-v
^ )+ ^ )= -4n(x-+Y'). 5ox- oy-

10. (a)

(b)

I l. (p)

(q)
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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

YBC 15230

(a) gra<r (aiv i) = o

(Contd.)I



2

(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

YBe 15210 (Contd.)



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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AT-301

B.Sc. (Part-I) Semestcr-Il Examinaaiotr

25 : MATHEMATICS (New)

Differential Equation: OrdiDary rlld Partirl

Paper-IlI

lime : Three Hoursl [Maximum Marks : 60

Notc :-(l) Questior No. I is compulsory. Solve it in one attempt only.

(2) Attcmpt ONf, question from each unit.

l. Choose the correct alternative :

(l) lhe integrating factor ofthe DE9+2xf =x is .,.......
dx

(b) e*

(rt) e-*'

(a) *

(c) e'

(2) l he DE Mdx + Ndy = 0 is exact if

AM AN
(a) ax ax

(b)

(d)

AM AN

dav
aM=aN
ax Ay

(c)
,M 

=9ryry&
d3v(3) The degree of rhe DE #= 4+ dy

dx

5

(a) I

(c) l

d2r
(4 ) the primilivc oI lhe DE -l I 9y - 0 is

(a) y=c,cosx+c.sinx
(c) y = (c, + cl x) cos 3x

(b) 2

(d) 4

(b) y = c, cos 3x + c, sin 3x

(d) None of these

UNW 2.{727 (Contd.)



(5) lhc particular solution ofthe DE y" + Py' r Qy - 0 is y: x it .

(a) P+Qx-o (b) l+P+Q:o
(c) 1 PrQ:0 (d) mr+mP+Q=o I

(6) Ihe value o1 11re"-,f(a)*0 
is given by....

(a)

e

lz*"(a) 
3 

e

I

-ef(D t a)
(b) f(D-a)

I

f(-a)

I
5

(c) f(a)

(7) The gencral form of the Fitst otd$ PDE is ..........

(a) f(x, y, z, p. q) = 0 (b) f(x, y, p, q): 0

(c) (x, z, p, q) = 0 (d) (2, p, q) = 0

(8) Lagrange's lbrm of thc PDE of order one has the form .........

(a) P, - Qq =R (b) Pq+Qe=R
(c) I'e + Q,, = R (d) None of these

(9) lhe gencral solution of the PDE F(D, D)Z = 0 consists of .....

(a) C.F. (b) PL

(c) C.F. and lll. (d) None of these

(10) The PI. of the PDFI (D D'2)z = e\ v is ..........

(d.) I

I

I

2x,

(c)
1\\

(b)

(d) er' ' I

I,NIT-I

2
dr..:(a) Solvc the DE x)- i =Y-e '

(b) Show that the DE (sinx siny '. xcv) dy = (c) + cosx

it.

5

cosy) dx is exact and hence solve

l. (p) Solvc the DE 3xrpr xp y --- 0.

(q) Find the orthogonal trajcctories of the family of semi cubical parabolas ayz = x3

irNw 24727 2
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5.1

UNIT-II
(a) Solve the DE y" 4y'+ 4y.= el + sin 2x.

(b) Solve ,1r" Pg !*:{*zy="-r*.
(p) Solvc the DE (x,D'z xD + 4)y = cos(log x).

dzv dv(qi Solve ttre uE 
O*i 

r:4+) -sin2x

UNIT_III

(a) Solve thc DE xry" 3xy'+ ly = (2x I 1;r:.

dzv dv
rb) solreft.DE;,.1 ' tanxY +ycos2x=0 bypurtingz=sinx

5

55

5

5(,

5

5

5

7 (p) Solve the DE Y" Y

8

(b) Solvc :

2

1+e'

dx dy dz

by variation of parameters,

& 
'7* ,=o 9+2x+5v=orq) Solve thu simultaneous DIjs A dt

UNIT-IV

(a) Obtain the panial dillerential equation by eliminating arbitrary functions from :

y=!1qr-ag+g1r+aQl
r

5

x(y - z) y(z x) z(x y)

(p) !'ind the general integral of the PDE z(xp yq) = y'1 - x'1.

(q) Solve : z-)(l + p1 + q') = k'.

UNIT-V

l0. (a) Solvc (D: - 2DD' - 9Dr)z - 2x+3y.

(b) Apply Charpit's melhod 1() solvc z' : pqxy.

ll. (p) Solvc r ls + 2t: cl r) + sin(x 2y).

(q) Solvc D(l) 2D' 3)z - q':r.

5

5

5

5

5

5

5
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AS-r375

B.Sc. (Prra-I) Scmcltcr-Il ExrminatioB

MATHEMATICS (Ncw)

Prpcr-IlI
(Differertiel Equrtlonr : Ordirrry & Prrti.l)

Time : Thee Hoursl fMaximum Marks : 60

(v) Th€ integratirg faclor (lF) oflhe DE S*:*y=* 1,

(a) x (b) d

(") e,' (d) c'
wM-l4lt5 r (Contd.)

N,B. :- (1) Qucltion No. I is compulsory. Solve it in ONE attempt ody.

(2) Atternpt ONE qucstion ftom each unit.

!. Choosc the concct allemative :

O The DE *+B=Q, wt erc p and Q are functions of x is known as 

-. 

I-cx
(a) ExrctDE (b) Bemoullis equation

(c) Linear DE ofordcr one (d) Homogencous DE oforder one.

fi The orderofthc DE d'I 
* *' dY 

- , sin x = 0 is Idx'
(a) I O)2
(c) 3 (d) 4

G0 The particular solutioo of the DE yn + Py + Qy = 0 is y = e'if _. I

(a) P+xQ=0 (b) l+P+Q=o
(c) l-P+Q=o (d) m'?+mP+Q=0

(iv) Thc DE y" - 4y' + 4y = 0 has roots which are 

-. 

I

(a) real and cqual (b) rcal and different

(c) corplex (d) Nonc ofrhese

I



(vi) The value of dJed, 
f(a) t 0 is given by

r"r *!"-
I

o) (D;"*
I I

G) f(a) (d) f(-a)

(vii) The corect valuc of qpl$je*.bv ls

(a) (b)

I -*r,(c) f;r_ba' (d) None ofthesc

(vii ln PDE P - O = R. whcre P. O and R arc functions of
(a) x only @) yonly

(c) x and y only (d) x, y and z

6x) Lagmngc's form of the PDE of order one is _.
(a) PD+Qq=R O) Pe-Qq=R
(c) P tQp=R (d) None ofthesc

(x) The solution of the PDE r = a'7t is

(a) z = Fro + ax) + Fr(y -ax) O) z=Fr(y-ax)+ Ft(y - ax)

(c) z=F(y+ax) (d) None ofrhes€

UNTT-I
Show that thc DII (cv + l) cos x dx +c sin x dy = 0 is exact and hencc solve it. 5

Solve the DE cos x dy = y(sin x-y) dx. 5

Find thc orthogonat trajectodcs ofthc fahily ofcoaxial circles x'! + I + 2gx + c = 0, where

g is a parametcr. 5

Solvc the DE (p-xy)G-x'2)(p yt) : 0. 5

I 
e**uv

f(a,b)

2. (:a)

(b)

3. (p)

(q)

vTM-14 t85 (Contd.)
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4. (a)

UNIT-II

d2v
Solvc thc DE ;;i + a'y= x cos ax.

Solvc the DE (x'D'- 3xD t 5)y = x'1sin (log x).

Solvc the DE y" + 3y' +2y = 4x - 20 cos 2x.

solve the DE $ +4r = "' 
* 

"ln 
z* .

5

5

5

5

5

6.

o)
(p)

(q)

1

8

9

UNIT_II!
(a) Find Oc panicular solution ofy" - 2y' + y = 2x by variation of pammeters. 5

O) Sotvc thc DE 4-"o,rfl-f 
"in2 

x = cos x -codx by changing the independot variable

xtoz, 5

b) Solve thc simultaneous DEs.

!*z!-z**zv=3c';3!l+!I+2x+y=let' sdtdt'drdr'
(q) Solvc thc DE xzy"-3xy'+3y = (2x+l)x!. 5

UNTT_W
(a) Solvc the PDE x(y'-z')p + y(iz'1-x1\g= z(x2-y'). 5

(b) Form thc PDE by eliminating the arbitrary functions from (x + y + z, x'?+ y'!+ z') = 0.

5

(P) Solvc the PDE P'+ qr = 1z 1ru' 5

(q) Solve the PDE

d*=dy. dz

x1y2 -227 -y722 +x'1 ,1*2+y'1'

10. (a)

o)
I l. (p)

(c)

IJNIT_V
Solve the PDE r + s - 6t = y cos x,

Solve the PDE D(D -2D'1) z= snzt

Solve the PDE r - 3s + 2t = d'*3v +sin(x-2y).

Solve the PDE tD!-2PP'-3P'1, = nD* +f

5

5

5

5
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AV-r705

B.Sc. (Prrt-I) Semester-Il Eraminatioa

MATHEMATICS

@iffercntlal Equations : Ordinary & Psrtirl)

Piper-III
Time : 'three Hoursl [Maximum Marks : 60

Note :-(l) Question No. 1 is compulsory ard attempt it once only.

(2) Anempt ONE question fiom each unit.

l. Choose the corrcct altemative :

(r) rlreorderorrhe D.E. 
[*)' (*l -Y=0 is : I

(a) I (b) 2

(c) 3 (d) 4

(2) The particular solution of the D.E. y" + Py' + Qy = 0 is y = e' if :

(a) P+xQ=o (b) 1+P+Q=o
(c) l-P+Q=o (d) m']+Pm+Q=0

(3) The rcots of the auxiliary equations of the D.E. y" - 5y' + 6y = 0 are

(a) Real and equal (b) Complex

(c) Real and distincr (d) None of these

(4) The D.E. Mdx + Ndy - 0 is exact if :

AM AN EM AN
(a) (b)

I

I

1

A(

AM

ax

AN

qd

(c) (d)
AM_AN
Ay ax

*2 t2

(5) The inlegrating factor of the O.e. f xf=x2

(al e-x I (b)

(c) e' (d)

(6) The PI of f(D)y = e" is given by :

axq

I

Ils

I

(a) f(D + a)

I
(c)

6; 
-Ie-; 

r(a) + o

wPZ--:i326

f(D - a)
(d) =L.* ; rtu) * o

t (a)

(Contd.)I



(?) Iagranges tbrm of thc PDll of order one is :

(E.r PprQq=R (b)

(c) Pq r Qp: R (d)

(8) The solution of PDE r = art is :

(a) z = F,(t + ax) + Fl(y ax) (b)

(c) z=t'(y+ax) (d)

(9) The general solution of thc PDE F(D, D')z =

(a) C.F. only (b)

(c) C.F. and Pt. both (d)

(10) The Pl. of the PDE (2D - 3D')z = e't is :

..1.,(a) je {b)

(c) e" (d)

IINIT-I

Pp-Qq=n
Nonc of these

z=F,(l-ax)+Fr(y-ax)
Nonc of these

0 is consist of :

PI. only

None of these

1,,
5

by the method of variation of parameters

I

I

2. (a) Solve the D.E. xY

(b) Show that D.E. :

(c' + l) cos xdx + c! sin y dy - 0 is exact

and hencc solve it. 5

(p) t'ird the D.E. satisfied by the system of parabolas f' : 44* ' a) and show that the
orthogonal trajcctodcs of thc systcm belong to the system itself. 5

(q) Solve the D.E. (p - xy) (p xr) (p - y') = 0. 5

UNIT-II
(a) Solve the D.E. y" - 4y' + 4y = e)' + sin 2x. 5

(b) Sol./e the D.E. (xrDr 3xD r 5)y: x, sin (log x). 5

(p) Solve the D.E. y" + ly' + 2y e". 5

(q) Solve the D.E. y" + 2y' + 2y = x?. 5

UNIT-ITI

5
d't r -.,2

dx'

l

I

5

6. {a) Sollc rhe D.E. Y" Y= :
l+e^ 5

)

(b) sohe the simulraneous DDs :l + 2 !I - 2x + 2v = 3cr . 39I+!I+2x+y=4e2'

ISohe lhe D.E. hy changrng thc independcnt variable xoy"+3x)y'+aty=!,
x

1. (p)

(x2 + 2x1z(q) Solve the D.E. by reducing it to normal lbnn y" - 2xy' + (x, + 21y = s

l

5

wPz-3326 (Contd.)



8. (a)

(b)

e. (p)

(q.)

10. (a)

(b)

I l. (p)

(c)

UNIT-IV

Solvc thc PDE x(y'- t-'\p r y(z: - x))q = z(x'- y').

Solve the PDE p2 + q2 = x: t yr.

Solve :

dx_dy_dz
x(y-z) y(z - x) z(x-y)

Solve the PDE z1(l + p'! + q]) = k':.

UNIT-V

Apply Charpit's method to solvc 22 = pqxy.

Solve PDE r - 3s + 2t = e2xrrv + sin(x - 2y).

Solve the PDE D(D - 2D' - 3\z = s*zt.

Solve the PDE r + s - 6t = y cos x.

5

5

5

5

5

5

5

5
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B.Sc. (Part-f) SeEGlter-II ExrDin.tlotr

MATIIEMAIICS

PrDer-fv

(VcctorAnrlysir and Solid GeoEetry)

lime : Three Hounl

N.B. :- (l) Question No. 1 is compulsory

(2) Attempt otrc question from cach unit.

l. Choose the corect altemative :

0) Two non-zero vectors e and b are onhogonal i(I_.
(a) d.5=0 o) 6x5=0

(c) t.b=b.a- (d) e,b=-bx5
(ii) The dot product of any two non-zero vectors is a _.

(a) Vector (b) Scalar

(c) Both vector and scalar (d) None oflhese

(rii) The equation of rectiffing plane is 

-.. t") S-r),6=o c) F-i).i=o
icl ft-i).n=o (d) None ofthese

(iv) A line perpendicular to both b and n is called 

-
(a) lbngent O) BiDormal

(c) Principalnormal (d) None ofthese

(v) A vector f is inotational if 

-.
(a) divr=o 6) curl r =0

(c) div grad i = 0 (d) curl grad i = 0

vox-3571 |

AU-55

[Maximum Marks ; 60
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(contd.)



(vi) If r = x y 4 then div i is equal ro _.
la) Z*ro G) One

(c) Two (d) Tkee I

(vii) The curve of intersection of two spheres is a _.
(a) Plane (t) CLcle

(c) Sphere (d) Nonc ofthese I

(viii) The equation x2+yr+22 +4x-6y+ l0z- 11 = 0 represents a sphere rvith centrc

(-2, 3, -5) then radius of sphere is _.
(t) 7 (b) ll
(c) 38 (d) None ofthese I

(ix) Every section of a right circular cone by a plane perpendicular to its axis is a _.
(a) Plane (b) Circle

(c) Sphere (d) Cone I
(x) The equation ax'+by, + cz, + 2ux + 2!T+ 2wz + d = 0 represent acone if

(a) abc
u2 v' wl(b) 
-+-+-<dabc

(c)

2. (a) Prove that :

u' t' w'_+_+_>d
abc

u' v' w'_+_+_=u
abc(d)

TINIT-I

("- 
" t=). [fu , e)- (e , a)]= [a r e]' 4

(b) Prqve that nec€ssary ard sufficient conditioo for f 1t) to have constad rugnitud" i, f . $ = O.

3

(c) Find the value ofr from the equalion lj = at * f, given that both i and ff vanish when

t-0. 3

2vox-3577 r (Conrd.)
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3. (p) If i : acos tj + a sin t j + attana k, then find

F, ;, ;]andlr,.l

lr:l ,.d r = [r' 
i. r.l

ri t' li , il'

4

(q)

(1,0, -2)

(r) Proycthat l' 6x i) + J * 6, ]1+ [* 6, [1 = 6.
TINIT_II

4. (a) For the curve i = i(t), prove that

K=

(b) The parametric cquations of a cycloid are x = a(0 - sin 0), y = a( I - cos 0), thert show tbat

p': 8ay. 3

(c) Prove that :

t t+o'7(x')' + (y')' + (f)t = -+ + :-!L lp-o' p

(p) Find the curvature and torsion of lhe circular helix x = a cos 0, y = a sin 0, z = c0 at any

point 0. 4

(q) Show that necessary and sufficient condition that a curvo be a straight line is k = 0. 3

(r) If the tangcnt and binormal at a point of a curve make angles 0 ard { respcctively uith a
fixed direction, then show that

sinO d0 -K

lf T = x'yz.r -2xz3j + xz'[ and a-=zzi+qJ-x'[. ,5"n 6n6 j' 6,,8; ut

3

4

5

3

vox-3571
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TINIT-III

6. (a) tf F=(3xr + 64)i - 14 yzj + 20xz'i then evaluate JF.ar from (0, O, 0) to (1, l, l)

along the path x = t, y = tr, z = t3.

(b) Find vO, if O = 
+ 

log (x! + y, r z,).

(c) Find the work done in moving a particle once round the elli^" * . *

(p) Ve ry Crecn's theorem in the plane fot fi3*' - 8lt) d* * {4y - 6xy)dy

4

2

4

7

8

where C is the boundary of the region R bounded by y = Ji , y = x'. 5

(q) Find the constants a, b.c sothat i =(x+2y +az11.1bx -3y -2111+ (4x+cy+221i
isinotational. 5

UNIT-IV

(a) Find the equation ofthe sphere that passes through the circlc

x2 + y2 + z2 - 2x + 3y - 42 + 6 = 0, 3x - 4y + 52 - 15 = 0 and cuts the sphere

x, +f +22 +2x+ 4y-62+ ll =0 orthogonally. 5

(b) Find the equation ofthe sphere which passes through the points (1, -3, 4), (1, -5, 2) and

(1, -3,0) and whose centre lies on lhe plane x + y.t z = 0. 5

(p) Prove that the two spheres

x7 + y7 + zt + 2urx + 2vry + 2w( + q- 0

and x, + y2 + zt | 2'!rx + 2y2y + zwzz + dt= 0

will be orthogonal if2uru2 + 2\,rvr + 2wrq = d, + d, 5

(q) Find the equation of a sphert which passes tluough origin and interccpts lengths a, b and c on
(he axes respectively. 5

9

4vox-357?l (Contd.)



10. (a) Find the equatior ofa right circular cone whose vertex is (o, p,y), the scmivertical angle

- x-n v-B z-v
.t, and lhe axis j:----: = -Lr - :----1, 5

lmn

UNl.I-V

(b) Find the cquation ofdght circular cone whose vertex is (2, -3, 5), a-xis makcs equal angles

with the coordinate axes and semivertical angle is 30". 5

11. (p) Find the equation of the right circular cylinder whose radius is r and axis thc line

x-x' y -y' z-z'
tfilr

(q) Find the equation of right circulfi cylinder of radius 2 and whose axis is the line

x-l y-Z z-3

5

5
2 t2

5vox-357rr 7',75
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AV-1706

B.Sc. (Psrt-I) Scmester-II Examitretion
MATHENT.{TICS

(Vecaoi Anrlystu and Solid Geometry)
Paper-IV

Time: Thrce Ilous] [Ma\imum Marks: 60

N.B. :- (1) Question No. I is compulsory.

(2) Attempt ONE question liom each unit.

1. Choosc corect altemative :

(i) The cross product ofany two non-zero vectors is a:
(a) Scalar O) Vector

(c) Both Scalar and Vector (d) None ofthes€ I

CO Two non-zero vectors a and b are parallel iff:
(a) e b=0 (b) axE=0

(c) e.E=b.a 1a1 a, U=-6,a I

6ii) The equation ofosculating plane is :

(a) (R r) t=0 (b) (R-r, 6=0

(c) (R - r).n = 0 (d) None ofthese I

(iv) A line perpendicular to both i and n is called :

(a) tanget line (t) binomal line

(c) principalnormal tine (d) None ofthcsc I

(v) A vector f is solenoidal if:

(a) diva-O O) cull f=0

(c) divf *0 (d) curl [,tO I

(vi) If i = x, + y, + zk, then div i is equat to : '

(a) Zerc (b) One

(c) Two (d) Tltee I

(vii) A plade section of a sphere is a :

(a) Sphere (b) CiEle

(c) Both Sphere and Circle (d) None ofthese 1

(riii) The equation x2 +y1 +21 +2rx+2\'y+21rJz+d=0represefltsareal sphere if:
(a) u2+v'?+wr=d O) u'z+v'1+ul>d
(c) uz+v'7+w2<d (d) u2+v)+w'?:o 1

wPZ -332',7 (Contd.)



(ix) tn F.ight Circular Cylindcr, the radius ofthe circle is the radius olthe :

(a) Circle (b) Sphere

(c) Cylinder (d) Cone

(x) Every section of a right circular cone by a plane perpendicular to its axis is a :

(a) Plan€ O) Circle

(c) Sphere (d) Cone

UNIT-I
(a) Prove that a nccessary and suf[icient condition thal Axtbxit=(e'brra

(avc)x5=0. ,l
2

(r)

4. (a)

(b)

s. (p)

(q)

G)

6 (a)

o)

@) If f and g are functions ofx, y, z then prove th (r'E)=ra
at &

an af
Ox d)<

l

(c) Ili,lr)- 5r'i+ r.1 - r't . rhen prove that it " 14 or = -r+i * lsj - lsl
:, dt'

3. (p) If e=ali +arj+a.k. b=b,i +b,j + b,k. c =c,i +crj+c,k.

a (bta)=b (ara,-c (drb)

(q1 Ifi=ur'i-r.i + zi. g- 7i-r'i-ri. rhen find l lfxg).'dr''

then" prove that

4

,1

Prove that :

(axb)x(axe).4=@ a)ta,6,el. 3

{JNIT_II
Show that the Serret-Frencl formulae at a point can be written in the form

i'=d,i, n'=dxn,b'=d, b wherc d =ti+kb is a Darboux's vector. 5

Prove that helic€s are the only twisted curves whose Darboux's vector has a constant
dirertion. 5

State and prove Sertet-l'renet formulae. 4

Find the equations of the tangent to the curve x = 3t, y:3t2, z:2t3 at the point t = l.
3

Findthecurvatureaodtorsionofthecircularhelixx=acos0,y==asin0.z=c0atany
poinio. 3

UNTT_III

11 p-=(3xr +6y)1-l|yz)+2oxz'zk, then evaluate JF.A; f.o- (0, 0, 0) to (1, 1. t)

along the path x = t,y: t2,z= tt. 4

lfa..-xi +,j+zk then find:
(i) grad li
(n) div. i
@) curl i. 2+2t2

(Contd )

1

I
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r. (p)

(q)

G)

8. (a)

(r)

e. (p)

(q)

10. (a)

(b)

Verily Green's theorem in thc plane for fxy r y:; dx t x' dy, where C is the closed
c

curve ofthe region bounded by y: x and y = x'?. 4

If f =x'zzi - 2ytz"1 + *y'*,, then find div f and curl f ar(1,-1, 11. 3

Find the work done in moving a padicle oncc around a circlc C in the xy planc ofradius

2 and centre (0, 0) and ifthe force field is givcn by f : 3xyi - yj + 2zxi . 3

TNIT-IV
Two spheres ofradii r, and r, cut orthogonally. Prove that the radius ofthc common circlc

is

Find the equation to the sphere which passcs thlough the points (0,0, 0), (0, l, -1),
(-1, 2, 0) and (1, 2, 3). 5

Show that th€ sphcres :

xz +y2 + 21 +2x-6y-l4z+l-0and
x2 + yt + 22 -4x - 8y + 2z+ 5=g are orthogonal. 5

Find the equation ofthe sphere through the circle x2 + yr + 22 = 9,2x + 3y + 42= 5 and.

the point (1,2. 3). 5

UNIT_V
Find the equation of right circular cylinder which passes through the circle
xl +y2+22=9,x y+7=3. 5

Find the equation of the right ciroular cylirrder of radius 2 and whose axis is the line

lr fz--
ir,'+ rr'

5

x-t y z-3
23r

Prove that the equation ofa cone with vencx at the origin is homogeneous.

F'ind the equation of the cone whose vertex is at the point (o, P, y) and whose generators
touch the sphcrc xr + yr + zr = a2. 5

5

5ll. G)
(q)

3wPz--3321 525
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All376

B.Sr, (Prrt-I) Scuertcr-Il EtrDimtloD
MATHEMATICS

Prpcr--Iv
(Vcctor Alltlydr & Solid Geouctry)

'lime : Three Hours] [Maximum Marks : 60

N-B. :- (l) Question No. I is compulsory atrd attcmpt it once only.

(2) Solve ONE questior from each unit.

Choose conect altemativc of the followiog :-
(i) Three vectors 5, f,, e are coplsncr itr _.

(a) a * (5, e)=0 (b) a.(5, e)=o

(c) (axb)xe =0 (d) (5+b)xe =0
(ii) A vecror f is inorational if _.

(a) divf -0 (b) divi*0
(c) curl f = 0 (d) None of these

(iii) If i=ti+sinr j+(t?-l)[, then i at t = 0 is _.
(a) (0, 0, l) (b) (0, 1,0)
(c) (1, 1,0) (d) (1, 0, l)

(iv) For any space curve. i, i, = _.
(a) k (b) J

(c) U (d) -k,
(v) If i = i(t) is equation of space curve, thcn the curvature k is equal to _.

(a) (b)

I

Fi?l
li x il

rxt
li x il

t
T=T
l'l

(c)

VTM,.I4IE6

(d) Ei-{
lir

(Cootd.)

I

I



(vi) If i = xi + yj + z[, fi€n div. i is 

-.
(a) 3 (b) -2
(c) 0 (d) -l I

(vii) A vector f is solenoidal if 

-.
(a) div. i=0 (b) curl f =0
(c) div.gradi=0 1d) curlgrad I = d I

(viii) Every section of righl circular cone by a plan. perpendicular to its axis is 

-.
(a) plane (b) circle

(c) sphere (d) None of thesc I

(ix) The equation xr t ,!2 + zt + 2w< + 2vy + 2w-z + d = 0 repres€[t a teal sphere if 

-.
(a) u'+ v'+ wl = d (b) u'l+ vx + w'> d

(c) u2+v2+w2<d (d) u,+vr+,ul=o I

(x ) Two non-parallel planes intersect in a _.
(a) plane (b) point

(c) line (d) circle I

UNIT_I

2. (a) If vectors i and E arc veclor functions of t, then prove that

d:- ,di df_
dt(r 

os)=t.;i*a.s.

(b) Prove that i = Ae* + be"', wherc E, b are unit vectors is the solution of

d,i . di._ - (m+n)=+m[i=0.dr' 'dr

1c; If f =2t'zi-d-+2[ and ! = zi+r,j-r[, then find f(f ,Er.

3

3

4

2vTM-t 4 rt6 (Contd.)



3. (p) Prcve thar

ax(bxE)=(t.e)5-(d.5)4. 4

(q) tf a=li-3j+21i, E=i-2]+2[ and c=3i+tj-i, theD evaluate d.(bxc). 3

(r) Prove th&t :

1e *ay,1a,5; = 6 6 e1a. 3

UNIT-II
(a) State and prove Frenet-Sencl formulae. l+5

(b) If tangent and binormal at a point ofa curve makes aogle 0, $ respectively with fixed
direction, then show that :

sin0d0 -k
sin{d} J

4

4

5. (P)

(c)

G)

6. (a)

(b)

7. (p)

Prcve rhar [i', i', i"]=k'[U'-kl]. 3

Show thal the necessary and sumcient condilion that a curve to be a straighl line is
k=0. 1

Prove that Darboux vector d has fixed dire.ction if and only if VJ is constant. 4

UNIT_III
Find the work done in moving a particle along the parabola I = x in the xy plane from
(0,0) to (1, l) if the force field is given by :

1=12x.+y-lz)i +17x-2y +227)'1+ (3x -2y +421)i. 5

Verify Green's theorem in the plane for.

J {*r . r')a* * *'dl .

Where c is the closed curve of the region bounded by y = x and y = xr. 5

If F=(lx'rey)i-t +yii +zoxz'i, then evaluate JF.af f-. (0,0,0) to (1, l, l)

along the path x = t, y = t', z = 1r.

(q) Prcve that r" i is irrotational. Find the value of n when it is soleloidal.

v'l'M-14186 J
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E. (a)

(b)

e. (p)

(q)

UNIT-IV

A sphere of radius k passes lhrough the origin and meets the axes in A, B, C. Prove

that the ccntroid of the triangle ABC lies on lhe sphere 9(x'? + yt + zz) = 4k!. 5

Prove that the two spheres

x2 + y7 + zt t 2urx + 2vry + 2wrz + dr = 0

and x2 + y' + zt + 2tttx + zvry + 2w 2z 
+ d2= 0

will be orthogonal if 2u,u, { 2v,v, + 2wrw2 = dr + dr. 5

Find the equation of the sphere that passes through the circle xr + y2 + z1 - 2x + 3y

-4z+6=0,3x-4y+52-15=0andcutsthespherex1 + y2 + zz +2x+ 4y

- 62 + ll = 0 orthogonally. 5

Two spheres of radii r, and rr cul onhogonally. Prove lhat the radius of the common

circle is
lrr

Vri + rr'

UNIT_V

10. (a) Find the equation of the right circular cylinder of radius 2 and rvhose axis is the line

5

x-l t-2 z-3
5212

(b) Find the equalion of the right circular cylinder whose radius is r and axis the linc

x x' y -y' z-z'
m n

Find the cquation of a right circular cone whose yertex is (ci, F, f), the s€mivertical

x-cr v-B z-y
ancle Cr alld the axis . =-=-. 5-tmn
Find the equation of right circular cone whosc vcrtsx is (2, -3, 5), axis makes equal

angles with the coordinate axes and semi veaical angle is 30'. 5

5

ll. (p)

(q)

4vTM-t4t 86 t050



AT-302

B.Sc. (Prrt-I) Semester-Il Er&mitrrtion

25 : MATHEMATICS

Vector Atrrlysis & Solid Geometry

Psper-IV
'Iime : thee flours]

Noae :-(1) Question No. I is compulsory and attempt it once only.

(2) Solve ONE question from each unit.

l. Clhoose thc correct altematives of the following :

( I I Volume of parallelepiped *ith a, b. E as edge vectors is :

(a) ax(b/a) (bt e (6xb)

[Maximum Marks : 60

(c) (d) (e+b)xe

(2) Scalar triple product contai[i[g two lepeated vectors is : I

(a) Less than zero (b) Equal to zero

(c) Nol equal to zero (d) Greater than zero

(3) The curve of intersection of two spheres is : I

(a) Circle (b) Point

(c) Line (d) Plane

(4) Every homogeneous equation of second degree in x, y and z, represenl a _ whose

vertex is at the origin. I

(a) Cone (b) Cylinder

(c) Sphere (d) None of these

(5) A helix is a twisted curve whose tangent makes a constant angle with a : I
(a) Taogent (b) Plane

(c) Fixed direction (d) Binormal

(6) The plane which passes though P(E) and cbntains binormal and tangent is said to be : I

(a) Osculating plane (b) Rectifying plane

(c) Normal plane (d) None of these

UI'I\V ,4728 I (Cond.)
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(7) If E=€(t) is equation of space curve, then curvature is equal lo :

I.;;l s
(a)

1i*i12

€xE
(c)

lExil

(8) If €=xi+yj+zk, then dive =

(a) 3

(c) o

2. (a) Prove that :

ax(bxc)=(a c)b-(a b)c.

(b) Prove that :

tTrnnltab.l=

b and c, b and i beirg non-parallel.

(b)
a

l;";i
(d) ;r

(b) -2
(d) -r

(9) A vector f is said to be solenoidal if:
(a) divf =0 (b) cu f=0

(c) gradf =0 (d) V Vf=O

(10) A necessary and sufficient condition for (t; to hare constant magnitude is :

(a) lf l=0 (b) =df -
dr

(c) -df
dt

(d) None of these

I,NIT_I

I

I

4

3

V.a 7.t 7.e
m'a m b m c

n.e n,6 n.a

(c) If a,b,c be three unit vectors such thar s'16;.6=!,findtheangleswhiche makes with'2
3

uNw-24728 2 (Contd.)
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I

(q) If a=ti 3j+ 2tk,b =i -2j+2k and a=3i+tj [, evaluate

(r) tf a=acosti+asintl+artano[, find lixil and 6;;]
T]NIT-II

(a) Prove that necessary and sumcient condition that a curve tre helix is tbat ratio of torsion

to curvature is constant. 5

(b) Prove that the position vector of the current point oD a curve satisfies the differential
equation :

4

2

Ja.6,qat
I

d( d

a" ["; to " 5
+)

d

dt (;a).9," =,)

5 (p)

(q)

State and prove Serret-l-renet formulae. 5

For a point of the curve of intersection oflhe surfaces x'- y' = c', y = x tan h(/c), prove

that p= -6 =2x2 lc. 5

UNIT-III

Find a unit normal to the surface xy2 + zyz : 4 at the point (-2, 2, 3). 3

If $ : 3x! fz'1, fnd gmd $ at the poitrt (1, -2, -l). 3

A vector field is given by F =sin y i + x( I + cos yr. Evaluate the line integral over the circular

pathx2+y2 =a2,2=0. 4

Find the work done in moving a panicle in a force field given by F = 2xyi + 3zj 6xk- along

the curve x = t':+ l, y: t,z: tj from t:0 to t = l. 5

6. (a)

(b)

(c)

7. (p)

LrNW 2:17?8 (Conrd.)

3. (p) tf f and g ale veclor functions of t, fien provc that :

d- -de df:(frE)-tx:", ,8.dr' - dr dr

3

3



(q) Le1 R be a closed bounded region in the xy-plane whose boundary is a simple closed curve

c which may be cut by any line parallel to the coordinate axes in at most two points. Let

M(xy) and N(xy) be functions that are continuous and have continuous panial derivatives

AM AN

, -,1 a, in R. Then prove that :

f[l'] 1" 1^rr- [rM dx - rr dyrJjldx ay) )'
RC

where C is traversed in the positive direction. 5

UNIT-IV

Prove that the two spheres x2 + y2 + z1 + 2!l + 2vJ | 2w f. + d, =0and
x? + y2 + y1 + 2urx ,, 2tr! + 2,tr 22 + dt = 0 will be otthogonal if
2u,u, a 2v,v, + 2w,w2 = dr + dr. 5

A sphere of radius K passes thmugh the origin and me€ts the axes in A, B, C. Prove that

the centroid of the t angle ABC lies on the sphere 9(x' + ,;12 + z1) -- 4k'1. 5

Find the coordinales of the centre and radius of rhe circle :

at )y+22:15,x3+ y2+21 2y -42= ll. 5

Find the equation of two spheres which pass through the circle x2 + y'z + 22 = 5,

x+2y + 3z:3 andlouch4x+3y 15=0. 5

UNIT-V

8. (a)

(b)

9. (p)

(q)

10. (a)

(b)

ll. (p)

(q)

Find the equation to the cylinder whosc genemtors are parallel to rhe f rn" i = {=i -a
the guiding curve is the ellipse xr + 2yt = l, z= 3. 5

Find the equatiol of thc right circular cylinder of radius 4, whose axis passes through the

origin aad makes equal angles with the co-ordinate axes. 5

Prove that every homogeneous equation of second degree in x, y and z reprcsents a cone

whose vertex is at tbc origin. 5

lind the equation of right circular cone whose vertical angle is 90' and its axis is along

the line x = -21' : z. 5
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