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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
asfar as practicable.

qrsfrRv qrnwfu "tfrrq Mtqt
fut{-+
ICalculus]

(Marks : 20)

: r m-cawtonfr qeq-{B\3--{qNe e

(o) qH fi.tu nrnr , ]g*#
dv

el) A-,{< TF Ft"fg +r<l, {qll r : acosit .lK( y: bsin3l I

(E) /(x) : (P - 5k + 18)r + 13 + 6.2 esfr TfiT w["ls-s qrq 'k' ,{T {'F frfr Ern r

({) /: (sin-1v12 {cE cq?i}s R (1 -x2)y, -xyy-2:Ot

B ( 1 s t Sm.) -Mat h em atics -H/MN- 1 /C C F

\x8

8x\9

Please Turn Over

(s)

!
2

Ir=l
0

sin'x dx:n-l In-2-,gE Reduction formula <Kcf{ srs sinTx dx-€T qlq frf{ TLTI r

!
2

I
0

n
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(al) Successive differentiation-€3 €"K teibnitz Theorem frp OfSt r <fry : e rcos.x E-{, Ef{C{ qEl.J $r{I
C{ -y4 + 4y:01
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(s) ,3 -t y3 = a3 aq.-c<{tqrfl 4ffi qsrq< m-q'q{ frfr +r* r

(B) Vectoriai angie 0 Cqr$ 0 qt's r: a(1+cos0)-q?. Cardioide-.!< {kk< ffi frfr +rsf r

(u) Sfr y : 2cosr(sinx - cosr) q-{, Cq{l€ CT (yro)o :210 
I

Fvn-q
IGeometryl

(Marks : 35)
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(q) : = 2 + 4cos0 "Efrr effG fr"fu $-c$ €<( s< dl&qcs-{ ffi frfr or.< rr

(af) cs crll{$fi< ,ssB <]tm{ Tfr slskT (3, 4, -2) q<( ( 1, 3, 2) et-< {fils-<"ifr fri: <rr r

(s) ftr2 + 8,rl,, + 4y2 + 6*+ b,+ 1 - 0 q$E m-qRfr-{ l$rqa (Conic) qcE /.-{T a= fi&r ocil t

s I N-@lTqt qffi q6< E$-{ kt.s " sxc
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$1<tt
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(s) ,{sB r <rl-ll-cd< [tllE-s {Efr-T (0, 0) frcr w e<( qw,efrr+ P, e, R fr-5re -"r.f +rs r ul-qn qe pgR

@<v-<rsru< qst<"rccms-itf,{q fi.fu +ra r

(D) @{ qi}+-{q fr{* +r<t, TfK qffiT (1, 1, 3) s<( <-srr{r< && 12 + 2y2: t, z:41
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^xvzr'< .< L\lrnoer-a< seneratoreld 
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=< 
5i-=<cf (EBll 

I

(F) -+r-l-r': :8. 
-'{Q Paraboloid-Bn mR crg generating line-€K qfi-$<q frtr +mr c{efr (-3,2,4)t=t-i-

(<) c'-1te crl3r2 + 5y2 + 3rz + 2vz + 2zx+2xy - 4x-82 + J:0qfi-$T"tfr €$F central conicoidsr lsfi-S
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[Vector Analysis]

(Marks : 20)

c I N-@tdf ar'6 Er+r< B,s< ns , *,,,

fO [u,0,i]-,r<a.nfi.fuocst,{<t{ d=i+ j- t, p=3?-k, i=2?_si t

({) er}qFC-rrR, la*6 6+c c*u7=zlatelt

6) 2? +ti + ak Narr{ qnrsnrq T{Eri{rn cfrf,{q cd-c$ {r -2i +3i ++f fuffi r

(e) si -z j + ak s<( 4i + bi + +k cs"{*fi q{r<{ {ce a 4{( b-€R nF R*r nro r

(s) r = 3i +2i-5r Na{ sg<. s$B D-q.ilr {-w sdfi"fu $-f,ir, c{?r. qF <- sE F : zi _ ) _ i t

(D) .{$FfrvrcT( (q_e-rEfrfinrnr{<qffiwfrqq i+ 3j+zk,zi-i+[ e<( _i+zi+zt 
t

(e) i = srnti+ .orry + r[ qrq i{l -. ltr fift $r+r r

ld,'l

sr N-cofr$furff qrnf<ts<qt'€: 
8xe

(s) 6ee{ qh.ero cq{Ne c{ q$E frVtwr fE <m xqfu1fi< x<rmumfr cfiTfi yqr <p.{ q,,.-<.," e w{m
qr< 

r

("r) (-2, 6, -6); (-3, 10, _9) ,{<( (_5, 0, *6) fr-Tfl.fr qr\9--cEn cs?< qfi_+<q fifr or* r

('r) c{, p q<( , drefr srsfi{ q} qcE cq{Ns ({ (d _ B) (F _ t), (l _ d) = _2[a, 
F, ,] ,

(s) .r: 2r2, t' : 12 - 1r, z:3r - s q? Tsm.ff <-grE< esF s"tt rt&frq t Ersrq cn-{ {fi /: 1, $6lr< qBr<t
\s y<I"f_n components efr frfr +fn f

(13e4)



(4)

(s) F(4,2,1) <EF A(5,2,4) frT( S"f< qmtot EIE B(3, -t, :; Rgc+ mq $[:{ F -er ffifr'fr $-Kt ,{<(

Magnitude frfr rer<t t

1d'r
) dt -,q< m frfr +r-<tt

[English Version]

The figures in the margin indicate fttll marks.

Group - A

ICalculus]

(Marks : 20)

1. Answer uny four questions ' 2x4

1a) Find the value or riT.9]]
r+0 r - Sln-r

dv
(b) Find fr, when x: ocos3t and y : bsin3r.

(c) Find the values of k in order that .f (x) : (t? - Str + 18)r + x3 + 6x2 is a decreasing function.

(d) If / : (sin-h)2, then shorv that (1 - x2)yz- xyt 2: 0.

(e) Evaluate sin7 x dx using the reduction formttla, In: .n , n-| ,Sln lfa7.Y=-ttr 1
n

(0 Find the arc length of the curve, r:cos3/,1:sin3f over the interval re [0,7T].

(g) Find the area in the first quadrant included between the parabola 12: 36y, the )'-axis and the line

y:4.

2. Answer uny three questions :

(a) Find the values of a and 6 in order that 1im
x-+0

dv
(b) Find 3 when tan-t!=log(x2 +y2).

clx ir

(c) State Leibnitz Theorem on successive differentiation. If y : e-x cosx, then prove lhat ya+ 4y: g.

2

(D) i=ti -ii-r.i' l,,-lcq 
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222
(d) Find the area enclosed by the curve, _rj +y3 =r;.
(e) Find the length of the arc of the cardioide r:a(l+cose) from the vectorial angle 0 to 0(0 If r' : 2cos.(sin,r - cosr), show that Oro)o : 210.

Group - B

IGeometry]

(Marks : 35)

3. Ansrver any two questions
11/ -.aZ /)^ Z

(a) Find the angle through which the axes be turned to remove the term ry from the equation,ttx2+211yy+by2:0.-

(b) Determine the nature of the conic,l=2+4cos0 and also find the length of its latus rectum.

(c) Find the equation of the sphere whose extremities of a diameter are (3, 4,-'2') and (-.1,3,2).
(d) Find the value of k for which the equation, kx2+gxy+{y2+ 6x+4y+1:0 represents a conicwithout any centre.

4. Ansrver any .five questions : 
6x5

(a) Reduce the equation,3x2 + 2xy +3y2- 16r+ 20:}to its canonical form and determine the natureof the conic.

(b) If the straight line, 1:lcos0+Bsin0 touches the conic,r
Il=l-ecos0. then show thatr(1.4-g)z+1282:1

(c) Ilthe normar ro the hyperbora. xy : c2 auhe poinr (r,,.:] ,.., ir again ut lr,r.a'). rnen show\ 1tl [ 
- tz)

that f 4+ 1= 0.

(d) Find the equation of the locus of the points of intersection of mutually perpendicular tangents to22
theellipse. i-1=r.a' b'

(e) A sphere of radius- r passes through the origin (0, 0) and touches the axes in p, e,R. Find the locusof the centroid of the triangle peR.

(0 Find the equation of the cone with vertex (1, 1,3) and guiding curve x2 + 2y2:7, z:4.

Please Tirrn Over
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(g) Find the equation of the cylinder whose generators are parallel to the line, { =;=i and the

guiding curve is the ellipse, *2 + 4y2 - 9, z - 7-

(h) Find the equations of the generating lines of the paraboloid 4x2-y2: 8z passing through the point

(*3,2, 4).

(i) Show that the quadric surface given by the equation

3x2 + 5y2 + 322 + Zyz + 2zx + 2xy - 4x - 8z + 5 : 0

is a central conicoid. Find its centre.

Group - C

[Yector AnalYsis]

(Marks : 20)

5. Answer any four questions ' 2x4

(a) If d = i+ i - t,P=3? -[',i =2i -3i . nna [a.8,1']

(b) Prove that ta +6 t+e o+a)=zlaoo).

(c) Find the vector equation of the line passing through the point, - 2? +3i+4t and parallel to the

vector, 2? *i + ak .

(d) Find the values of a and 6 for which the vectors Ai -Z j+at and' +i +Oi +4t ate collinear.

(e) Find the work-done in moving an object along a vector i =3i +Zi _ Str if the applied force is

F:zi-i-k.
(0 Find the area of the triangle having vertices at i +3i +Zi, Zi -.i *t and -i +2i +3t .

(g) rf /=sinri+cos/i+rk, then find the value of 
lfl

6. Answer any three questions ' 4x3

(a) Show by vector method that the line j oining the middle points of two sides of a triangle is parallel

to the third side and half of its length.

(b) Find the vector equation of a plane through the three points (-2,6, -6); (-3, 10, -9) and (-5, 0, -6).

(c) d,p and ! arethreenon-coplanarvectors,thenshowthat (d-P) (0-r)"(t-cr)=-Z[a,p,i].

(13e4)



{d) A particle moves along the curve -r :2t2, y : t2 _ 4t
and acceleration at time f : 1.

, z:3t- 5. Find the components of velocity

( e ) Find the torque about the point B(3, -1, 3) of a force F14, 2, r) passing through the point A(5, 2, 4).Find the magnitude of the torque.

2

rf) If i = ti - 12 i * r3i, then find ll , "t:- Jl. dr2
1

(7)

dr

(13e4)


