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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 for as practicable.
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a.t N-@lwtffiermr<Es<qN c

(+) ffi y : (sin-lx)2 Q-{, firfils R (1 - x2) yn+2 - (2n + l)xynnt - n2y, : 0

/^r\
{xtxtl({) lim I -"-:- - -----" | -qT Tro F{-< +r<tr

x-)+@[x'-x+l x"+x-l)

('"or"x dx -,4< reduction 1o fi6 +r<l I qr qErcql tr
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('r) .or4, sin2 x dx-,s< ff{ frfr +r-<t i

xf<

(s) Frxfrfis qfr-$<.fBr ercs <s ffi fr'fu $rsl s

x:acos3$,y:asin3$.

(g) x-q+-mql;sr< y:5x -x2,y-axis €(( x:5 ffiE&{${$ solid-€Kqlrs{frfroc<tr

(u) I*" n* dx-€K Ttqt<rK$r<lq<(s<qRrcu [*t "'* dx-44{Ffi'fu$LTrt

Rstat - q

IGeometry]

(Marks : 35)

rrt 6a-6q17qS?fiEc{-<€s<nts c \trq
(s) ,sI{-detm qsq'{..cs qrfs-<'lE EHrs"{ st-<.l {rcs *2 + v2 - 4x + 8v - 17 : 0 qa-$<qFr qffi nqB

x'2+y'2:37q.{|

("1) x2 + yz - 6x+ 4y: 12 Is.F{-"FFrsrc'ft-srqfrfr$-ffi't, RB 4x+ 3y + 5 :0q31-ET-{.{Kqlcclrrfs-ffE

qr< 
I

(51) r : 8 sin @ - nl3) WEK ffiTE-{ crrqaB .!<( <lc]{fr"ft +r+ r

(s) ,a'4K FRrl-c{-{e:-{I x + y+ z=^l-3o uffirz +y2 + z2 -2x-2y-22-6: o cenq-+F<-"i'f$

qc< 
I

8 I N-Rldf affiefcA-< B-q< nt3 g

(n) 4x2 -4xy +y2 -8x-6y + 5:0{fr-$Tqfimg.RIcanonical fr"6't{ffi$r<t .{<( fiq6 CqIS

conic-fr{ eryG frfr +-rctt s

({) q$fr qrqr-fftt xz + y2 : 2q2 q<< !2 : 8ax Bsrm *"t f +r< r 0qr< qfi-flfifr fr.fu orgtt s
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(51) {fr ($E conic-q< KF eK-'1314? focal chord E{ P,SP' ,4<( QSQ' Eq, cq conic-fr{ qT& qE s.

qNH $Cfl

2

11 +-
sP.sP' sQ.sQ'

s-<"s I

(E) ,{$fr cr[E-cr-{ qft-ffi"rfrfr or*t c<E 1t, 0, 0), (0, r, 0), (0, 0, l) R-TflS €T( 2r + 2y - z: t5 sq8m
-"f.f +r< I v

(v) q$F qq1Qr cu'trgr qfr+-<q frfr crst mB< <nqI{ s s$-s q<(. {]-{ qq5 (1, 2, 3) fr-Teitft ,{<(

x-4 -a
= - ^ )I{4C{{K qrfgflET r

I

(u) 2x2 + 5yz +322 -4x+20y_ 62 * 5:0 surface-€Te$&frfr+r*t4(( surface-F< mrq<Efqls
,{<( {q[s@-n @rincipal Plane) qfif,{"f frfr +rstt e+)+\

(e) fiqNe Rffi\nx.s<( + =4=i q<( :=+=Z qaq6E*p16frc{bo61q<qfr-o<q6qc<
| -2 3 3 2 -l

3yz + ljzx + 6xy -- 0. V

(H) x2 - y2 :22 <tr hyperbolic paraboloid-€K generating q-<-qm+tefr-<qfr+-<q frt'* +tal, cvB 1s, :, 8;

R-{'ffi r v

(<r) q$E arq-< qfr<,-{q fifr mrsf {'EI generato. efr 4 = | = i q<qm{u crls-{16t €<l guiding curve-1 23
*2+y2:9,2:1. v

M-r
IVector Analysis ]

(Marks : 20)

c r $-caw FtvaEca-s Us< n€ : I,x8

(+) ).-q< {q{ {sFl lrl fitr +rEt, rf{ q-{r N?< o = x(zi - 2i + or) uofr unit re?< qc< 
r

({) {fr l"l:0, lgl=, q<( d.F=0 qr, lt"B l-*u*fr.ftwntr
(E) (1, 1,0),(1,0, 1),(0, 1, 1)q<i(1, 1, 1)R.T$frffircqgw<qwsqFS<qq.&Ffrfr$-Cst r

(s) a=2i- j *t,6=i+zi -zt €<( A =3i+ pi +si N}{'efr qssfrrq5q,p-s<.Efuxtrfr.ft

$r<{ r
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(s) +i+ i *:[ q<( zi+ i - [ <q5pesF{q{E"Kefrrrc'r{sro<q6 (1,2,3)kg c*rcm (s,4,-t)
fr-{F EnBRs qq r $ld (work done) frfr +r*t r

(u) si + zi -:? qffi (1, z, z;@<s"l-{efc-{tt$a<co1aR6o 5-E3'5affimomentfi{xqr$ I

(e) {fr F = 5Pi + tj - fl,,a<( G = sinri- "orrj e-<, s'rqrq' 4 g,. G)-,e< qla frft $r*tr
dt\ t

st m-rclatffiqrffi€s{{.ls:

(o) {fr d+6+Z=d ql,Enl"l$T{f d*6=6xd= ixd. 8

(cf) N-t< "fh&N crtl€ G ($F rhombus-(K s6ftT "f{""H EE Et< | 8

(tt) q$"t+r<^t fl, A(/) -qK 'k{ {li g{s c€{f{ necessary and sufficient xl6qq a.4 = O. 8
dt

(x) (q) {fr / = @osnt)i + (sinn) j, F{rcq n ($fr F<s ,{<( r ,a$E EETIFI, elq(;o cq{t\e c{,

$r) {fr i =r2i - rj + et+tyl e<i i =(2t -zli +i-ri qr,eRTa cq{ts c{ r: 1 Rrre,

)
; \rxv)= 7i+3k

=ntdv
dt

rx

(u) f[,"*f)

(e) (i - ,i * 2) e<r (ti' - zi ) frT Ktr frm esF 
'ii-nqrs'sffi 

F?r {fr.$r'l frfr +rst r

dt -,Aq $q fi.fu +T{1, cs"Il-[{ i14 =7t i + zr2 i +zr| .
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1. Answer uny four questions

(s)

I English Version ]

The figures in the margin indicate full marks.

Group - A

I Calculus ]

(Marks : 20)

B (3 rd Sm.) -Math ematics-Hl MN- 1 I CC F

2x4

4

(a) Find/'(0), if it exists, for /(x) :

(b) If y : tan-tx, then show that, (1 + *2)yn*, -t 2nxy, + n(n - l)y, _ t : 0

3+2x, -2.*.0
3 - 2x, O, *.%

(c) Evaluate the limit : lim
x-+1 x - 1 log"x

x 1

(d) Using the reducrion fornula for lr= [%rinrod0 = !-) 1r-r. 
"urtuut. I I"

^lt 
- *'
x

dx

(e) Find the length of the circumference of the circle x2 + y2:25.

(0 Find the area of the region bounded by the curve / : x3 and the line y:2x.

(g) Find the surface area generated by revolving the region enclosed by the curve y = Jx and the lines
x:l,x:4aboutx-axis.

2. Answer any three questions :

(a) If y : (sin-lx)2, then show that (1 - x2) yn*z - (2n + l)xtn*t - n2yr: 0. 4

lx x-(b) Evaluate lim 4
.r-++co x2 -x+l *2 +*-l

(c) Find the reduction lormula fo, J%.or"x dx, where n is a positive integer,

hence, find the value of l7'roro x sin2 x dx.
JO

2+2
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(d) Find the exact arc length of the curve given by the equations :

x: acos3$, l: asin3o. 4

(e) Find the volume of the solid of revolution generated by the region enclosed by y: 5x - x2,y-axis

andx:5aboutx-axis. 4

(0 Derive the reduction fotmula for I xn e* dx and hence, evaluate I *3 
"2* 

d*.

Group - B

I Geometry ]

(Marks : 35)

3. Answer any two questions , 
'**'

(a) Obtain the parallel displacement at the axes by which the equation *2 + y2 - 4x + 8y - 17 : 0

is transformed to x'2 + y'2 : 37.

(b) Find the equations at the tangents to the circle x2 + y2 - 6x + 4y: 12 which are paral1el to the

line4x+3y+5:0.
(c) Find the polar coordinates at the centre and radius of the circle : r : 8 sin (0 - n/3).

(d) Find the value of oa' for which the plane x+ y+ r=^l3o touches the sphere

*2 + y2 + z2 - 2x - 2y - 2z - 6 : 0.

4. Answer uny Jive questions :

(a) Reduce the equation 4x2 - 4xy + y2 - 8x_ 6y + 5:0 to its canonical form andhence, determine

the nature of the conic. 6

(b) A straight line touches both 12 + y2 : 2a2 and !2 : 8ax. Find its equation. 6

(c) If p^Sp' and QSQ' be two perpendicular focal chords of a conic with focus ,S, then prove that

(tr)6I +-l tsconstant.
Ise.sr' sQ.sQ')

(d) Find the equation of the sphere which passes through the points (1, 0,0), (0, 1,0), (0,0, 1) and

which touches the plane 2x + 2y - z : 15. 6

(e) The radius of a right circular cylinder is 5, axis passes through the point (1,2,3) and is para1le1

tothe straight line * -4 - y-3 =' -2 ;findtheequationofthe cylinder. 6

2-1 2

(0 Find the nature of the surface represented by the equation

2x2 + 5y2 + 322 _ 4x + 20y - 6z - 5 : 0.

Find also, the coordinates ofthe centre and equations of principal planes. 3+l+2

4
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(g) Show that the equation of the cone which passes through the coordinate axes and the straight lines

, _ ! _,
| -2 3

(h) Find the equations at the generators of the hyperboloid *2 - y2 : 2z whichpasses through the point
(5, 3, 8). 6

(i) Find the equation of the cylinder whose generators are parallel to the straight line fL =
I

whose guiding curve is *2 + y2 : 9, z : l.

Group - C

I Vector Analysis ]

(Marks : 20)

5. Answer any four questions :

(a) Determine all possible values of i" for which the vector d : )"

2x4

6
* _!
32and

and

6

Z=Jit3Yz+1Q71+6xy:g

y _1
23

(zi-zi*er,) is a unit vector

(b) rf lol=0. lpl=s ano cr.[i=0, find 
I 
a,B 

I

(c) Find, by vector method, the volume of the tetrahedron whose vertices are (1, 1,0), (1, 0, 1),
(0, 1, 1) and (1, 1, 1).

(d) Findthevalueofpsothatthevectors d=2i- j*8,6=i+zi-zt andZ=zi+pi+si are
coplanar.

(e) A particle being acted on by constant forces +i+ j _ 3ic and. li+ i - i ir displaced from the
point (1, 2, 3) to the point (5, 4, -l). Find the total work done.

(0 Aforce Si+Zi-:[ lsappliedatthepoint (1,),2).Findthevalueofthemomentoftheforce
about the origin.

(e) rf F:s?i+ tj_ ft and d=sinri-.orrj, nna fi(FrC)
6. Answer any three questions :

(a) If d+O+i:d,thenprovethat dr6=6xd=dxd. 4

(b) Prove by vector method that the diagonals of a rhombus are perpendicular to each other. 4
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rtt, where i1r!=vt i + 2P j $tic

(c) Prove that a necessary and sufficient condition for the vector function d(t) to have constant

. _da
magnitude it o. -::- = 0

(e) Derive the vector equation of the straight line passing through the points (i- zi.i')

4

2+2

and

(zt- zi) 4

4(0 Evaluate
a2rQ)

dt2r, [,.

;

I

(1737)

(d) (i) If i = (cosnt)i + (sinn) j, where n is a constant and / varies,

then show that i * 47 = ,t.
dr

(iD If il=tzi-ti + Qt +\t and, i:(2t _ z)i +i -ti, then

showthat 4 Gxil)= tj+zt att:t.
dt \ /


