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MATHEMATICS - MINOR
Paper: MN-l

(Calculus, Geometry and Vector Analysis)

Full Marks : 75

Candidates are required to give their answers in their own words
as far as practicable.

d@frfqv q<"t^sfr "tfu ffiA1
fu'pr-+
(Calculus)

lTla a qo1

> I m-cEftarDRfr Eer<serqls g

(o) L'Hopital*qrfi'{T <i<Em$ct,1allfi 31-s1 6*{!Q:" 1

x-+0 X'
(qt) x:y2 <qtx$ (K( x:0 (R( x: z q-<-+cs<Ilefr qFiltq<q cs*q$E frfr +rn t

(eD x-qr+< qrcel-cs are <s[i"Il<$rwfiv wlircafifi or-<r z v = sin(2x), 0 < r < | t
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14 r = a(cosO +sinO), 0 < 0 < n-€Q,<e;6qi5= qR1tfr*r +rnt I

a.r F.Firdffrqfr *mf<Esrns c
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(:l) <-e.-C<{;5prc"f{ ?q6 fifr +r*f s x = acos(t), ! =asin(r); O < r < I r
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(x) ffi y:umsntx E{t, cq'<ll\B (T, (1 - x2)yr+z-(2n+l)xyr*t-(*2, n),-..-

It

2

I
0

sin'xcos' x dx 4,[qq\9 G, I^., = #r*,,-r lqusor{

7
2

I
0

(s) {fr I*.,= sin'-rcos8 x dx -43-,

frtr +rst r

(u) 4elT DE6[tf (first quadrant) q-{Rs astroid ,: ,cos30, ]r: asin30-q< qflftf+ 1'-wp-{ uffi
vl<Gt $-<co c{ tS"q tq4{ qr, sT{ ffiqr-{ fr{.l +rEt r

frstot- rt

(Geometry)

lTtr t eal

rr I s-mtm?ft qnK €qE nte s \Yo

(O qlsq x-2y+22:lv * +f +*-sx+ 4y+Bz:45 (E]-EcnT [qm.dtg1reT cu.frfr+rrt
(ol) cq{fs c{, (2,-t,1)fr-Trg 2x-2y+32:gv P+2f +322:9 *t{+r<t

(\) *2 - y2 + 3x + 2y: r qfr-{-flfr fi-mcq qffit Er< G-c{t, rfr qsqrf,$ } *n vt<ffi $Ft qrr

(E) !=1+cos0 q<( 1=t-cosO qQfFE<cqqRTfifrTLITr
rr

s I N-fflmt dbr? qc${frs--{qle s v

(<) {fr rcos(O-cr)=p q-TE-Cf<[E l=r*cose e[<Eg-cs*Ff$T{,E]-q[E ffi'qlts fi, I
, 

t,vus\_, 11{l1sLg ">l.l $L{,\gle.Lq Lfi]\J c<1, p= 
,seca

v2 ,r2 ,2
("t) {frpf<-t6 )*#*"-=1 "lc${e+<qRs c{-c$Tuilqq{$F+-,c{ G1, G2, G3fr"!rex :0,y=

a- b' c'
z: O qlvEefr{ qlccf frfrg qT, fiYIls C{, PG1 : PG, : PGz: a2 : b2 : c2 |

(5i) cl fiRvlrsE Eq"ttms csatrefr i=3:; cs.m q{rs${ .{<( {K fu.ts rs'-r-s'{t E IIBF

P + 2yz : t, z :3, el3t qfr-fi{G frf* +r<t t

(s) fi{Ne frrfrw
x2 + f * 12 -y + 2z : 0, x -y + z -2 : 0;

q<(

*2 + f + z2+ x-3y+ z*5:0,2x-!+ 4z - I :0;
qsQ c{Hc+-{ S"r< q<Rs q<,( c{rq-c$-i q$r+-<qF cr{ srjt I
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(s) fiRtf\eGqft-+-<t7x2-2xya7/2+22x-tly+1:lq+ffiE"fF(Ellipse)ffit+r<rEeflsfi-<c+q
fr*r <r*rr

(r) 6,l?lNe 6{, fi S (cone) qsqTq *u(' i =

EfE q$-+-{qF @ 3yz + 10zx + 6ry:01

.41 Efr {<Er-Tfiq-Tr fr.m qBe{ s-c{,
v ZX

-2 3'3 2 -l
v Z

(o 2*-eyz+322:5-4a 'rFfu q(E-T qft-+-<.f fr.ft $-GTt, lI {f,Ers$ x+9y-32--0 qK(

3x-3y+62-5:gftC{65f(q1

(O z* + syz + 322 - 4x + 20y - 6z:5 & frw SF< qTe frfr +ra r

(1{) {fitr"f$ (ellipse) ,' = --! --,{3 
e[nq< qT 

KG radius vectors rrv rr{S, sfq6a1 E{l"l $T<t
I-e'cos"U

1111
C{, Ji z= 2-i I

rtr2aD

futE- et

(Vector Analysis)

lTl+ e qo1

al 6q-cddrrrt? erm<&<q'r\e, *rt

(o {fr dx6+6xd+dxd=[, v'fqcfl fiql\e G{, a,6,e qlsfr{rr

(et) <fr d.,F,t ftqG^-qbr-<-dq-{r d+F+f =6 q<( ldl=3,lFl=S,lil=7,\5RGI d, q<( F-<m<i
m't.iFfi6$(<Tr

(61) 6, 7, 2 ottEg eqrr< TE {cttscI (6,2, 3), (3, 2,6) q<( (2, _3,-6) TnK-{ Elq]$qq qTE n{t< E"r{

flqSTTtxfto.ttfrro (2,-t,-3)RTccm$ (5, -1, 1)fu-rgEta.lsks$-sf qr,v.RrE ffiqt\e cq,r-ela

L
+tqfr 53; Xt "nBssq-{, ?qc{-n qr-$.q$TFr

(x) xfr v = ti +y'i +?ft, Er{Fr k =li:il-q<TF c{f, sr<l" 3 l7l
(s) l"-,{r rr€ q€r<i l.R fr6t nrrt, TK q-fl F?-{ d =t"(2i -2j +of) .q$fi .q$-$ cg?< qr< 

t

6) e${** [O-:{al -aum o csam-{qrcarqsEr<lt ld.l' )
-e3 qftq Eq v{tr{ pb< frfr arrt r
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s I $-ff|altfr4fr efmf< ts< qFe g 8x9

(+) d :2i + j +t, q<(6. =i +2i+f paseGrx{sm q$Eq$-s F?<fi'fu $r$xI d =3? + i + Sk

pBcs< arq r

(m dzr\d3r -L-..ErArd l :x: ^ l.+_d< {E rd.iT $rfl s{d 1-- I I

I dr dr' ) dr'

r ,. sin(x) - x
(a) Using L'Hdpital's Rule, evaluate tq=-.

(b) Find the area boundedby the curve.r:y2 and the lines x=0 andx:2'

(c) Findthe volume of revolution fot y =sin(2x),0< x<1, about x-axis'
2

(d) Ifr6Y:f,thenfind L .

dx

(E) ffi{ 4aEr 6,

F) <@Cn$ x:t,!:t2, z:r3-(3 r:1 4{( /--1 frWsqRs-'ffiT-{{<r<q mt"tfrft+t-<tt

(s) {fr F : zi + +j - k <qE e$E+"flrofur [ctcs B-Nfr-r-T{l'{, fr<lc{l ts B-qKqrEE reE<xe.tt-e.-c{

i + i +zf e<( 3i - j -f , sr< <-qtr{ Er$ {"t{ <rr'frfr $t-rt r

[English Version]

The figures in the margin indicate full marks

Group - A

(Calculus)

[Marks : 20]

1. Answer any four questions 2x4

a)Y+cr]=zIF*i[-*B

3 / ,2 .\
(D) {r{ fifr ocnr , [l t "+ lar , m<rcr 7 = r3i +2P i +3ti t

,( dt' )

P,v] r

(s334)

(e) If t=(*+'lt;\', then prove that (1 +*)yz+x!t-*2v:0.
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(s)

sin' o do - 
n -' ,,2 , then evaluate

n
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sina x dx.

(g) Find the perimeter of the curve r =a(cose+sin0),0 <0<n.

2. Answer any three questions :

(a) Show that the function f (*): lx I is not differentiable at x : 0

(b) Find the arc length of the curve x = acos(/) , y: asin(t);0 < f < I
2

4x3

Group - B

(Geometry)

[Marks : 35]

3. Answer any two questions , 2Yr'2

(a) Find the centre of the circle where the plane x-zy+22:3, intersects the sphere

*2 + y2 + z2 _ gx + 4y + gz : 45.

(b) Show that 2x - 2y + 3z : g,touches *2 + 2f + 322 :9, at the point (2, -1, 1).

(c) What will be the form of the equation *2-y2+3x+2y:1, if the co-ordinate axes are rotated

through un urgle ] Z"2

(c) Find the values of a andb such,rr" $ff =1

(d) If y: 
"mstrt-rx, 

then show that Q - P)yn*z- (2n + l)x yr*t - (m2+nz)yr:0.

T1l

' , -n-1, '(e) If l*,r=isin'xcosn xdx,showthat tm.n:----:-:r-,n-2. Hence, evaluate Jsinaxcos8xdx.
om+no

(f) Find the surface area generated by revolving about y-axis the part of astroid x : a cos30, / : a sin30

in the first quadrant.

I

I

(d) Find the point of intersection of two conics ! = 1+cos0 and 1 =1-cos0rr
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4. Answer any five questions :

(6)

is 3yz + llzx + 6xy -- 0

6x5

(a) Ifthestraightline rcos(g-*)=p touchestheparabola l=,*cos0,showthat 
p=L,""o

(b) Thenormal atanypointPonthesurface 5.#*l:l 
meetstheplanes x:0,y:0,2:0,

respectively at G1, G2, G3. Show that PG1 : PG, : PG3: a2 : b2 : c2 '

(c) Findthe equation of the cylinder whose generators are parallel to the line +=3=21 andwhose

guiding curve is the ellipse x2 + 4?: l, z:3.

(d) Show that the two circles

x2 + )p + z2 - ! + Zz : 0, x - ! + z -2 : 0;

and

x2 + f + z2 + x -3y + z - 5 : 0, 2x - y + 4z - 1 : 0;

1ie on the same sphere and find its (the sphere) equation'

(e) Show that the equation 7x2-2xy17!2 +22x-lTy +7:0 represents an el1ipse. Find it's centre.

(0 Show that the equation of the cone which passes through the co-ordinate axes and the straight

xy v Z
and

Z x

J
lines | -2 3 2-l

(g) Find the equations to the tangent planes to 2x2 - 6y2 + 322 : 5 which passes through the

x+9y-32:0 and 3x *3Y+62-5:0.

(h) Find the nature of the quadric surface given by the equation 2x2 + 5yz + 322 - 4x + 20y - 6z: 5.

(i) If r, and rrbe two mutually perpendicular radius vectors of the ellips " ,' = 

=**, 

then

1111
prove that 2+1=- 2+ n.'\'ria-b-

(s334)



(7)

Group - C

(Vector Analysis)

[Marks : 20]
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5. Answer uny four questions :
2x4

(a) If dx 6 +6xd +e xd=d, th* show that A,6,d are coplanar'

(b) If d.,p,1 u.. three vectors such that d,+0+f :6 and ldl=3,lBl:S,lil=1 ' find the angle

benveen cr and B.

(c) Forces 6, i . 2 pounds weight act on a particle along the vectors with co-ordinates (6, 2,3), (3, -2, 6)

and (2, -3, -6) respectively. If the particle be displaced from the point (2, -1, - 3) to the point

(5, -1, 1), then show that the work done is 5Z! rcetpounds weight, the unit of length being one foot'-- 7

Please Turn Over

(s334)

(d) If r = ri + rt i *?rti, then find O =",:i'
J l/ I

(e) Detenaine all possible values of ), for which the vector d. = 1"(2i - Zi + O[; is a unit vector.

(= d E-)
(fl Shoiv that the vector I P--cr I is perpendicular to the vector ct.

( lcl' )

(g) Find the vector equation of a plane through the point (4, 3, _I) and perpendicular to the vector

l3i-1i+k).

6. A:rsn'er any three questions , 4'3

(a) Find a unit vector inthe plane of the vector s d =2i + i +t and' 6 =i +2) +ie and'is perpendicular

to the vector c =3i + j +Si .

^ I l.^ ^(a, a2r\d3r i
(b) If i =2ti +ll'i* -ttk .then find the value of I lx- l'-------at /: I'

(c) Prove ilrat [ct+B, B +i, l*d]=2[o,P,y]'

(d) Findtheanglebetweenthetangentstothecurve x:t,!:t2,2:t3 at thepoints t:1. andt:-1'
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(f) Evaluate - d'rlYx : ldt,where r=t3i+2t2i+3ti.
dt' )

(8)

(e) If aforcegivenby F=2i+4j-f displaceaparticlefromthe pointAtoBwheretheposition

vectors of AandBaregiven by i+i+2i and 3i -i-k respectively, findtheworkdonebythe

force.

it

I

t

I

(s334)


