Seat No. :

FB-02
Mathematics Paper-I1
(New Course)

Time : 3 Hours] [Total Marks: 105

YA 1 (1) Vi UAUAHL SA A UL 9.
(2) o8l % Uil oL dvil.
(3) &35 Usstell QUL UL 9.

1. (@) us¢ayay (Adjoint) Alisl rval 20Ul %1 A = [3;], ¥ on-saldl ARA
ABLs ¢l dl AlAd 52U 5 A (adj A) = (adj A) A= |A[ 1.
2l
(a)  Als-l wRad (Transpose) AlBsl vl il
Al Aul mxnusiRl ABLs 2 B 21 nx p Ul 2BLs ¢ld dl AUdd s 3
(AB)" =BT A",

(b)  alds sife-l @nval 241ul.

3 2 0 -1
ais | 1 -1 2 2 |-l s el
0 1 -3 -1

(c) M d ¥s 2wl :
(1) AMd 2 [QAFA ABsl vl 240Ul

2 31
Als A = ! 4 31 ] A4 ARd A [@RIFA AR AR Y
11 2 4
53U
2 1 4
(2 ABs A=| 4 3 1| d At
12 4

2. (a) ARA ARLs W2 alalls el 2= alalls Alza-dl cval 24l
1 00

AlRls A = [ 210 } L @lalBls Yedl i dlalBls ulza sl
300
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(b)

(©)

2. (@
(b)

(©)

3. (a)

(a)

(b)

FB-02

2 11

Alkls A :[ 010 } o, alal@s AlseL wlHl i
112

\ AB_5A7 + 7TAB _3A5 + A% 5A3 + 8AZ— 2A + | a3 [A3ueL wHdl 2llds
AL
AMls2elL deld 5x+3y+7z=4
3Xx+26y+22=9
7Xx+2y+ 112 =5 -l 342+ [Fun-l Gualol 530 G4 .
DL
scdl-d[Mear uny dvil v A6 SR,

vl Alsel sl
X+y+z=3
X+2y+32=4

X + 4y + 97 = 6 <l Y2A2lcddl AsRAL i IR Al AUl d d-l G3a
Haal.

7 -1 3
sefl-[Bee wHuHL Gualol 53 slRis { 6 1 4 ] Al 4d LMl
2 4 8

[adl u+ls2el

ax* + 4bx3 + 6¢cx2 + 4dx + e = 0.

a,b,c deecR, a0+ G3daldl 3Ll d AHAAl.
vl

(Fend Alsel

ax3 + 3bx2 + 3cx + d = 0.

ab,c,deR, a=0+ Gsadl Hiedl 518l Ad AHA1AlL

A d ol dell;
(1) UL Ad x* — 10x3 + 44x2 - 104x + 96 = 0 Gl.
(2)  st-l Ad aHlseLx3 + 6x2 — 12x + 32 = 0 Gl

(3) AL, B,y ulselx3 - 12x + 16 = 0 -l ol Sld dl (AL oflgawn
5wl HaAal.

() (@=B)% B-12% (y—a)? 2
(i) a@+y).p@+a) v(a+p)

2



. N\ N . . I N\ N
4. () walad Abdl Yoo R? A alsad ydlu wdlsre © =1 +e cos 6 Haal,

Yl

(@ a B i (8, o) dwalon adud ydla alsel dadl. ¥l ada gauidl
UAIR ALY dl ador aHlsel Hadl.

N N

(b) o d & .l

(1) ol disa-dl uRuR dot AfM@alpil P'SP i1 Q'SQ &ld dl AlBid 52U 3
1 1
sPSP T SQ-SQ

(2) uMlswLr =acos 6 +bsin 6, a, b YAt UG, L Aduq, [F3usL 52 9
d otdldl dHY dd, Ss 2 Bl sl

= YN 9,

(3) %L R’ Ui A8 Bgt RR=sAd a4, 7, 4) Sl dl -l sidofl @i
aleld M Hual.

5. (a) oUas x2+y2+z2=2a2 udi [Big P(a, B, v) 21041 ugldas, uslswl Haal.
22l
@ ABA 5A 5 R’ Al Axdd @i dlesl W 88 215 ada 8.

N

(b) 2 d ol gl
(1) ‘@ -l 59 [(BHd "2 AHdd x+y+z=a,

AAs x2+y2+72-2x-2y—-2z-13=0+ 3l ? sul [Bgail usllGgail
Y ?

2) wbd s 5 ouasl
X2+ Y2+ 72 +4X+ 4y + 42 -13=0 -
X2 +y2 + 72 — 20x — 36y — 14z + 73 = 0 cle1Rl sl €.

2 Y
@) adn T -2F-(1,-2,3)+3=0,T (1,5 -7) =45 <l bvs @i Bl
qoal.

6. (a) R3 Hi[ig (o, B, y)Hidl R adl 2 oles x2+y2+ 22 = a2+ gldl Ax's
el aron uRuall g, ulszel Haal.
4l

. X—a - Z-— N A \ N N
(@ RPulew T o= ymB = ny Bl & Sl A Bl rosld vlal

AUAUUSIR A, AHL 58 Hadl.
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(b)

7. (a)

(@)

(b)
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AH d o dL.ll ;

(1) RRUGE (o, B, y) 2 2445 y2 = 4ax, z = 0 ¢ld dl 2ig, wdlswl
Hadl.

(2) Al A 3 xy + yz + zx = 0 A suld o, d-l o, 24 [AR:si9l
i w8 ol

(3) s AUANUSIR (4, -5, 3) [Ciguiadl UAIR 2 9 dell 28 z-2H8d AMHidR
dal (B (5, -2, 6) Hiell U 2l 9. i AHAOUSIR, A58 HAdl.

~

AHAA IX + my +nz = p 5414 Aisa% ax? + by? + cz2 =1 < 3l d el ad
Hordl dxey WllBignal ad Haal.

Yl

uaduy ax? + by? =2z i d-dl urdi Big (o, B, 7) 2Rl uLlde
AHl52wL Hadl.

NN N\

aH d o el

(1)  2isysdl 2laaquey 5x2 — 4y2 + 772 = 139 ~ll AHdd 20x + 4y — 217 = 19
A4 AHIdR uglddl - uHlsRell i dunl al[Bgaql Jadl.

2 2 2
X z . “n e N
(2) Guaauy 5 + # + 2 =14 uglda el [Big A, B, C Hi 9% 9

2 2 2
N N \ ac b ¢ \
dl ABd 5 5 A ABC -l H5g-il w?+F+?:9@

(3) AL s 5 Al exs [BHd M2 AHAA
x Y, 2z ”(z_;\z_z_ 2) =1

+
a b ¢ a b ¢
2 2 2
WAsA% 5 + 5 — = = 14 Wl ¢
a2 = b?  ¢?
4



Seat No. :

FB-02

Mathematics Paper-I1
(New Course)

Time : 3 Hours] [Total Marks: 105

Instructions : (1) There are seven questions.
(2) Attempt all questions.
(3) All questions carry equal marks.

1. (a) Define adjoint of a matrix. If A = [aij]n is a square matrix of order n, prove that
A (adj A) = (adj A) A=|A[ .
OR
(@)  Define Transpose of a matrix.
If A'is m x n matrix and B is n x p matrix then prove that
(AB)" =BT A".
(b)  Define rank of a matrix.

3 2 0 1
Find therank ofamatrix | 1 -1 2 2
0 1 -3 -1

(c) Attemptany one:
(1) Define symmetric and skew-symmetric matrices.

2 31
Express the matrix A = | 4 3 1 | asasum of symmetric and skew-

11 2 4
symmetric matrices.

(2) Forthe matrix A=

RN O

1 4
3 1 |,obtain AL,
2 4

2. (a) Define eigen value and eigen vector of a square matrix. Find the eigen values
and corresponding eigen vectors of the matrix
100
A=|210
300
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(b)

(©)

(b)

(©)

3. (a)

(@)

(b)

FB-02

Obtain the characteristic equation of the matrix A =

= O DN
N

1
0 |,andalso find
2

the matrix represented by the expression

A8 _5A7 +7A8 _3A5 + A4 —5A3 + 8AZ _2A + 1.
Using Crammer’s rule, obtain the solution of the system of linear equations
given by

Sx+3y+7z=4

3x+26y+22=9

X+2y+11z=5

OR

State and prove Caley-Hamilton theorem.

Discuss the consistency of the following system of linear equations, find its
solution using row-reduction method.

X+y+z=3
X+2y+32=4
X+4y+9z2=06
7 -1 3
Using Caley-Hamilton theorem find the inverse of thematrix | ¢ 1 4
2 4 8
Explain Ferrari’s method to solve a Bi-Quadratic equation
ax* + 4bx3 + 6¢x2 + 4dx + e = 0.
a,b,cdeeR, a=0
OR
Explain Cardon’s method to solve cubic equation
ax3 + 3bx? + 3cx +d = 0.
a,b,c,deR, a0
Attempt any two :
(1) Solve the equation x* — 10x3 + 44x2 — 104x + 96 = 0 using Ferrari’s
method.

(2) Solve the equation x3 + 6x2 — 12x + 32 = 0 using Cardon’s method.

(3) If a, B,y are the roots of the equation x3 — 12x + 16 = 0 then obtain the
equations whose roots are

() (@-p? B-7? (r-a) and
(i) a@B+v),B{+a) v(a+h)



4. (a)

(@)

(b)

5 (a)

(@)
(b)

6. (a)

(@)

FB-02

: : . .
In usual notations obtain the polar equation = 1 + e cos 0 of a conic in R2.

OR

Obtain the polar equation of circle having centre at (5, o) and radius ‘a’. If
circle passes through pole, then what is its equation ?

Attempt any two :
(1) If P'SP and Q'SQ are mutually perpendicular focal chords of conic, then
1 1
prove that + = constant.

SP-SP’ SQ-SQ’

(2) Prove that the equationr =acos 6 + b sin 6 (a, b non-zero constants)
represents a circle. Also find its centre and radius.

(3) Find Cartesian and spherical co-ordinates of a point whose cylindrical co-

ordinates are (4, % , 4).

Obtain the equation of the tangent plane to the sphere x2 + y2 + z2 = a2 at the
point P(a., B, ) in R3.

OR
Prove that the intersection of sphere and plane is a circle.

Attempt any two :
(1) For what value of ‘a’ the plane x +y + z = a touches the sphere
X2 +y2 + 72— 2x -2y — 2z - 13 =0 ? Obtain the point of contact.
(2) Prove that the spheres
X2 +y2+272 +4x+4y+4z-13=0 and

X2 +y2 + 72 — 20x — 36y — 14z + 73 = 0 touch each other externally.
(3) Find centre and radius of the circle
2
T -2r-(1,-2,3)+3=0,7-(1,5,-7) =45.

Obtain the equation of an enveloping cone having generator touching a sphere
x2 +y2 + z2 = a2 and passing through a point (o, B, v) in R,

OR
: . . : . : . X-= - z-
Obtain the equation of right circular cylinder having axis I @Y mB = :
and radius r in RS,
7 P.T.O.



(b)

(@)

(b)

FB-02

Attempt any two :

1)

)
3)

Obtain the equation of a cone having vertex at (a, B, y) and guiding curves
y2=4ax,z=0.

Prove that the equation xy + yz + zx = 0 represents a right circular cone
and also find its axis, the vertex and the semi-vertical angle.

If the axis of the right circular cylinder passing through (4, -5, 3) is
parallel to z—axis and passes through point (5, -2, 6) then find the equation
of right circular cylinder.

Obtain the condition that the plane Ix + my + nz = p touches the central conicoid
ax? + by? + cz2 = 1 and also find point of their contact.

OR

Obtain the equation of the tangent plane at point (o, B, y) to the paraboloid
ax2 + by? =2z.

Attempt any two :

1)

(2)

3)

Find the equation of the tangent plane and the point of contact to
the hyperboloid 5x2 — 4y? + 7z2 = 139 of one sheet parallel to the plane
20x + 4y - 21z = 19.

X2y 2
If the tangent plane to the eIhpsmdg e te T 1 meets the co-
ordinate axes in A, B, C then prove that the locus of centroid of A ABC is
a® b? c?
7 + ? + ? =0.

Prove that for all values of A, the plane

x Ly 2z X_2y_z_ )_
a "bTc +7‘(a b ¢ 2) =1
2 2 52
touches the conicoid % +#—Z—2 = 1
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YA D (1) VL USUAHL $A A skl 9.
(2) ol % Uil Aol @il
(3) &5 USH-L ORL ARV €.

1. (@) a2 asia-dl v suul.
UX= (X %), Y= (Y Yo) € RZGIAL AL X + Y = (X + Xy, Yy +Y,) 2irl
o X = (0%, 0) o0 € R A3 Al ¢ld dl R? ardlds Alea siasial ¢ ?
AHIRL Faletd, AHel 5.

2yl

(a) Uz asta-l Guiastasdl caval 20Ul oL A i1 B 21 aulza tasia V- ol
Gulasiell eld dl ABLd s 5 A+ Busl V < Guiasta ¢9.

N

(b) M d 6l 2wl :
(1) A A SA={(x,y,2) | x+y+2z=0}>R3 Guiasial .

(2) R3-1 Guasia SP{(1, 2, 1), (-1, 3, 2), (4,5, -3)} i aulzal (2, 1, 1) 2
(1,1,2) 2uddl ¢ 5 -l d 55l 52U

(3) LA AR AUV AL 2UR5d GUALL eld dl ABd 53U 3
(i) [A]l = A © A3V Guasia .

iy [1a1] = [A].

2. (a) RMeLaleaidl yv @idtddl 2 Yot vadoi-dl val il
AUBLA A 5 Yot @Yt dLRIAL 835 BUDRL YU 24U €.
2241
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(@)

(b)

3. (@

(@)

(b)

4. (a)
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Al uRMely Alzal 2Aasial VAL siSURL Yut et 2R V<l 2usR ¥l
[Aqc 531 wsid €9 dx eldial.

o d o 2.l :

(1) R? - 2U4R {(3, 4), (4, 3)} 1 aka Al (25, 25) AL A Hodl.

(2) %L R3-L ool AlRAL X, y, ZYvl ddd gld dl eldldl 3 X +y, y + Z,
Z + X UBL YU T €.

(3) 2wL{(1,0, D} AR 6 [Ml wuaR Y cotldl.

vt uRadAl vyl 2l
AUGLA 53U 5 %L T:U >V 3l uRad- glu

< T(ax+By)=aT(X) +BT(Y)
vVx,yelU, a,peR.
2Kyl

hY “\

QL5 T:U >V 30 uRad- 9. A0BId 51 35 T 2is-21s ¢l dl 24 dl
% N(T)={0,}.

AW d 6 vl ;

(1) Al 5A 3 T:RE5>REL T (X, Y, 2)=(X+Y,y+2) 4u uRdd- ¢
dyo N(T) 24 R(T) Ul

(2) A 52U 3 Y URAdA T:RE SR T(X,y,2) = (X+y+2,y+22)
A AU~ 9 2 T Al

(3) AW URAdAT:RZ—-R3 T(1,1)=(2,0,1) 24 T(2, -1) = (1, -1, 1) ¢ld
dl T(x, y) 2ol d1er T(2, 3) 2l

vl URadH A1d Asouda AlRisl val syl

% T:RZ—>R2 T(X,y)=(xcos0—ysind xsin0+ycosd) 0eR U4
AW uRad gly v B, = B, = {e, e} 2l R? L UaR ¢l dl sl
[T:B,, B,] 4adl.

AU

10



(@) walad Abdui aisad glld adlse T =1+ e cosfa3U Hadl.
(b) oM d ol ARl :
(1) A wWRadd T:R?2 > REHaal & %l A =[T: B, B,] s %l

1 2
A = [ 0 1 } w1 B, = {(1, 2), (-2, D} dxw B, = {(1, -1, -1),
-1 3

(1,2,3), (-1, 0, 2)} 2L 2153 RZ 24l R3 Hi $[Md 208121 9.

(2) w5200 15-3r=rcosO sul Usl-l wisa sld © ? d-l AUleeol
dolsS Ml dHY d- siddla aHlseL Hadl.

()  gcla unm usmlQul (2, n/6) A (3, n/3) Bigaiiniell vz adl y2viq
gella Al aldl. d-l uR gaxiell slkal dotsll dons alsl.

5. (a) dUasx2+y2+z2=a2 4zl [Big P(a, B, v) o1l ugldas, ulswL Haal.
L]
(@) ABLA 5 5 UL R3AMAA e Alesel AHIA 98 G5 Ada 6.
(b) A d o ol :
(1) ‘@ <l 59 BHd M2 AHdd x+y +z=aolds
X2 +y2+72-2x—2y—2z-13=0+ gl ? sul [Gigail walBigil 2 ?
(2) ABd 5 ¥ oUasl X2 +y2+ 722 +4x+ 4y +42-13=0 i

X2 +y2 + 72 — 20x — 36y — 14z + 73 = 0 o114l 3l ¢9.

@B) ada T -27. (1,-2,3)+3=0,T-(1,5 =7) =45 <ll ¥ i (B
L4

6. (@) R34l [Big (a,p,y) Hidl wAR adl 2 20as x2 +y2 + 722 = a2 A aldl uxs
utiplaon uRusll g ulsel dadl.

AU

N X— — Z— ~\ N\ N N\ b\
(a) R3 ™I Yl = ymB = L oorel »ia ¢l 2 Bl r el sl

AHAOUSIR, AHL$0L Haal.
FB-02 11 P.T.O.



(b)

7. (a)

(@)

(b)
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a¥ d ol 2l :

1)

)

3)

RIRIGE (o, B,7) 2 2UHIRAS y* = 4ax, z = 0 &ld lal g, u+lsel
4.

AUGA 52U 5 xy +yz + zx = 0 AHg sald © d=u M, e [Q=:s19L 214
8 Hodl.

Mg AHAUSIR (4, -5, 3) [Biguiadl AR 2 €9 d-ll 28 z-218 L AHidR
dal (5,-2, 6) il uAIR Al 9. L AHANUSIR, AHL50L Haal.

AHAA Ix + my + nz = p 5-dld Alsa% ax? + by? + cz2 =14 sl d Hie-l Ad,
Hadl dyoy ellBigl wx Hadl.

Yl

UAduY ax? + by? = 2z <l d-il Ul [Big (o, B, y) 2oL uglda, w528l
ol

aM d o 2Rl :

1)

()

3)

A5Yndl vilaaausy 5x2 — 4y2 + 722 = 139 Al AMdd 20X + 4y — 21z =19
AHIAR uglddinl AMLs8U0 2 du-AlL uellBigail dadl.

2 2 2
X z : C N s A s
Guaauy 3 +yb_2 +2 =14 Ayelde e [Big A, B, C 4l 9% €9 dl

. . a®  b? .
ABLA 5 5 A ABC -l M 3~%+l U 2t V2 + 7 =99

AL 5 5 Al s BHd 12 uHdd

x .y 2z X 2y z )_ , X2 y2 o2 .
L th Tt e tA (a—b——2-1,2u.3q°zraz+b2—cz—1-1
W9l €9
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Seat No. :

FB-02

Mathematics Paper-I1
(Old Course)

Time : 3 Hours] [Total Marks : 105

Instructions : (1) There are seven questions in this question paper.
(2) Attempt all questions.

(3) All questions carry equal marks.

1. (a) Define vector space.
IfX=(x, %), Y= (Y. ¥,) € R%and X + ¥ = (X +X,, y; +Y,) and

a X = (0x, 0) o € R are defined in R?, is R? a vector space ? Justify your
answer.

OR

(@) Define subspace of the vector space. If A and B are two subspaces of vector
space V then prove that A + B is also subspace of V.

(b)  Attempt any two :
(1) Prove that A ={(x,y, ) | x +y + z = 0} is a subspace of RS,

(2) Determine whether the vectors (2, 1, 1) and (1, 1, 2) belongs to the
subspace SP {(1, 2, 1), (-1, 3, 2), (4, 5, =3)} of R3 or not.

(3) If Alisanon-empty subset of a vector space V then prove that

(i) [A] = A < Alisasubspace of V
@) [ta1] = [A]

2. (&) Define linear independence and linear dependence of vector of R".

Prove that every subset of a linearly independent set is linearly independent.
OR

FB-02 13 P.T.O.



(@)

(b)

(@)

(b)

4. (a)

(@)

FB-02

Every linearly independent subset of a finite dimensional vector space V can be
extended up to a basis of V.

Attempt any two :
(1) Obtain co-ordinates of the vector (25, 25) of the vector space R? with
respect to the basis {(3, 4), (4, 3)}.

()

If X, Y, z are three linearly independent vectors of R3, prove that X + Y,
y + z, z + xare also linearly independent vectors.

(3) Extend the set {(1, 0, 1)} to two different bases of vector space R3.

Define linear transformation. Prove that if T : U — V is linear transformation
< T(ax+By)=aTX) +BT(Y).
vVx,yelU, ao,peR.
OR

T:U — Vs linear transformation. Prove that T is one-one if and only if
N(T) = {6u}.

Attempt any two :

(1) Provethat T:R3— R2 T (x,y,2)=(x+Y,Yy+z) is linear transformation.
Also find N(T) and R(T).

(2) Prove that the linear transformation
T:RE5R3T(XY,2)=(X+Yy+2zYy+z z) is non-singular.
Also find T ™,

(3) For linear transformation T : R2 - R3, T(1, 1) = (2, 0, 1) and
T(2,-1) = (1, =1, 1), then find T(x, y). Also find T(2, 3).

Define matrix associated with a linear transformation.

If T:R2—>R2 T(X,y) =(xcos@—ysin®, xsin®+ycosO) 6 c Ris linear
transformation and B, = B, = {e,, e,} are bases in R2 then find [T : By, Bl.

OR

: : . . |
In usual notations obtain the polar equation of a conic in R as i 1 +ecos 0.

14



(b)

5 (a)
(a)
(b)
6. ()
(a)

FB-02

Attempt any two :
(1) Obtain the linear transformation T : R2 — R3so that A = [T : B, B,]
1 2
where A = 0 1 |andB;={(1,2), (-2, 1)}and
-1 3

B,={(1,-1,-1), (1,2, 3),(-1, 0, 2)} are ordered basis of R? and R3
respectively.

(2) Which conic is represented by the equation 15 — 3r = r cos 6 ? Obtain
length of latusrectum & its Cartesian equation.

(3) Find the polar equation of the straight line passing through (2, n/6) and
(\/5, n/3). Find the length of perpendicular drawn from the pole upon it.

Obtain the equation of the tangent plane to the sphere x2 + y2 + z2 = a2 at the
point P(a, B, y) in R3.

OR
Prove that the intersection of sphere and plane is a circle.

Attempt any two :
(1) For what value of ‘a’ the plane x + y + z = a touches the sphere

X2 +y2 + 72— 2x — 2y — 2z — 13 = 0 ? Obtain the point of contact.

(2) Prove that the spheres x2 + y2 + z2 + 4x + 4y + 42 - 13 =0 and
X2 +y2 + 72 — 20x — 36y — 14z + 73 = 0 touch each other externally.
(3) Find centre and radius of the circle

F —2T.(1,-2,3)+3=0,T- (1,5, —7) = 45,

Obtain the equation of an enveloping cone having generator touching a sphere
x2 +y2 + 72 = a2 and passing through a point (o, B, y) in RS,

OR
Obtain the equation of right circular cylinder having axis

X—a y-B zZ-y
I 7 m ~ n

and radius r in R3.

15

P.T.O.



(b)

(a)

(b)

FB-02

Attempt any two :

)

)

3)

Obtain the equation of a cone having vertex at (o, B, y) and guiding curves
y?=4ax,z = 0.

Prove that the equation xy + yz + zx = 0 represents a right circular cone
and also find its axis, the vertex and the semivertical angle.

If the axis of the right circular cylinder passing through (4, -5, 3) is
parallel to z-axis and passes through point (5, -2, 6) then find the equation
of right circular cylinder.

Obtain the condition that the plane Ix + my + nz = p touches the central conicoid
ax? + by2 + ¢z2 = 1 and also find point of contact.

OR

Obtain the equation of the tangent plane at point (o, B, y) to the paraboloid
ax? + by? = 2z.

Attempt any two :

1)

)

3)

Find the equation of the tangent plane and the point of contact to
the hyperboloid 5x2 — 4y? + 7z2 = 139 of one sheet parallel to the plane
20x +4y — 21z = 139.

X2y 2
If the tangent plane to the ellipsoid 2 + b2 + 2 - 1 meets the co-

ordinate axes in A, B, C then prove that the locus of centroid of A ABC is

Prove that for all values of A, the plane

2 2 2 .
A (ﬁ < Z—2):1touchesthecon|00|d

+< + -0 -
a b c a b ¢
a2 b2 ¢z T T

16
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