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Seat No. :

FB-02

M athematics Paper-I1
(New Course)

Time: 3Hourg] [Total Marks: 105

YA 0 (1) Vi UAUAHL SA A UL 9.
(2) o1l % Usstl-L Aalol Quil.
(3) &5 USHL 9RL ARV €.

1. (@) usayay (Adjoint) AlLsl rwal 20Ul %1 A = (3],  n-selel ARA
ABLs ¢l dl AlAd 52U 5 A (adj A) = (adjA) A= |A| |,
2l
(@) AlBis-l ulRad (TransposeyBis-l vl il
Al A2l mxnusiR-l 2Bls v B w1 nx p usi-l Als ¢ld dl Albid 52U ¥

(AB) =BT AT

(b)  slBise sile-l v suul.

3 2 0 -1
as [ 1 -1 2 2 |- sz sl
0 1 -3 -1

(c) o d s Al :
(1) AMd 2 (M ABLsl cval 21l

2 31
As A = ! 4 3 1] A4 ARd A [RIFA AR AR Y
11 2 4
53U
2 1 4
(2) alds A= [ 4 3 1} eld dl A7l
12 4

2. (@) ARA AlLLs Hie clglBls Y e dlgilBls Azl vl 2l

100
AlRls A = [ 2 1 0} L clalBls Yedl i qlalBls Alza sl
300
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(b)

()

(b)

(€)

(@)

(b)
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211

Alkls A :[ 01 o} o, alal@s AlseL wlHl v
11 2

A8 — BA7 + 7A% — 3A5 + A% — BA3 + 8AZ — 2A + |43 [A3ueL wHdl 2lds
ETR
Als2elL deld 5x+3y+7z=4
3X+26/+22=9
X+ 2y + 11z = 5+l 34l [FuH-l Gualol 530 G3a Hadl.
2l
scdl-d[Mear uny dvll i A6 SRU.
vt AHlsReL Al
X+y+z=3
X+2y+3z=4

X + 4y + 97 = 6+l Y2lddl AsRAL 2 elR Al&d Alui-l Ad d-l Gsa
Haal.

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

[asl au+ls2el

a* + 4bE + 60¢ + 4k + e = 0.

a, b, cdeR, a0 Gsad-ll 3l Ad unesial.
uYal

(Fend Alsel

ac+ 3+ 3x+d=0.

a, b, c, ER, a=0- G3aal Hie-dl s1éq-l Ad Axe1dl.

A d ol d.ll ;
(1) 3 Ad x4 — 103 + 44 — 104 + 96 = 0Bl
(2) std-ll Fd wHlsex3 + 62 — 12X + 32 = 083l

(3) %l a, P,y ¥ w150 x3 — 1 + 16 = 0L oflyr ey dl A eflwaio
gm0l Hual.

() @=p32 B-3 (—o)? 2
(i) a@P+v).BF+a) v(+p)

2
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. N\ . . . I N N
4. (8) walad Abdl Yoo RZ A alsad ydlu wdlsrer =1+ e co® Haal,

Yl

(@) a Bl 24 6, o) Swawn adad gedly wlseL dadl. ¥l ada gauidl
UAIR AY dl ador a+Hlsel Hadl.

A\ “\

(b) o d ol .l

(1) %l aisa-dl uuR dol Al PSPud QSQeld dl Allbid s %
1 1
SPSP T SQSQ

(2) udlseLr =acod + b sing, a, byAdR AG, 2 adus [R3usl 52
ax otdldl dHY dd, Ss 2 Bl sl

= {0 ¢9.

3) %l R i 48 Bl Ry ws (4,7, 4) €ld dl d- sidofld s
aleld iy Hual.

5. (@) QUds x2+y2+Z=g& udi [Bg P, B, v) 21041 ugldas, uslsel Haal.
DL

~

(@ AP 5 ¥ R Al e 2 dllesl A 9 2ls ada 8.

N

(b) o d ol 2.l
(1) ‘a -l 59 Bud M2 u1dd x+y+z = a,
ANAs X2 +y2+ 2 - X -2 —2z—13 =061 3l ? sul [Bgail usllGgail
Ay ?
(2) wlid A ¥ onasl
X2+ Y2+ 2+ AX+ dy + 42 — 13 = Qi
X2 +y2 + 72 — 20k — 36/ — 14z + 73 = OLe12l 2usl .

o2 _ .
(3) adn T —2F- (1, -2,3)+3=0,r (1,5, =7) = 451 5 - Bl
Hadl.

6. (a) R HiBig (a,p,y)Hidl wR adl 2 olles x2+y2 + 2=+ wgldl Ax's
ol ol uRuall g, wlszel Haal.

2l
. X— - Z— ~ N N N N
@ PRul v 7 = ymB = ny Bl & Sl A Bl rosld vlal
AUAUUSIR A, AHL 581 Haal.
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(b)
7. (a)

(@)

(b)
FB-02

a¥ d ol 2Ll

(1)

(2)

3)

[RRUGLE (o, B, 7) 2 2UHIRAS Y2 = 4ax, z = 01y Hdl g AwMlsel
Haal.

AUGA 52U ¥ xy +yz + 2 = 0¥ suld 9, d-l o, 24 [R:sivl
i 18 Hodl.

Mg AUANUSIR (4, =5, 3)Giguiadl uAIR A 9 dell M8 z-2H8d AHIdR
dal [Big (5, -2, 6Miell U 2l 9. i AHAOUSIR, A58 HAdl.

~

AHAA IX + my + Nz = pald Aisa% ax? + by? + c2 = 1+ gl d el ad

qoal

Ax gl i Hadl.
x4l

uaduy ax2 + by2 = 2z i d-dl urdi Big (o, B, 7) 2Rl uLlde
5201 Hadl.

NN

“\

AN d 6l 2.l :

(1)

(2)

)

WsYndl ldaauy 5x2 — 42 + 72 = 139 -l AMdd 20k + 4y — 21z = 19
+ AHIAR udddl L L5810 A, AL uLlGigil Haal.

X oy 2 . M. n N
Guaguy 5 + 5 + 5 = 14 dad weld (g A, B, CHi 9% 9

N\ N\ N\ a2 b2 Cz
dl A 5 5 A ABC -l H5g-il A~ +? +—5=9¢

ABLIA $A 3 Al e85 BHd M2 AMda
x |y 2z X_2y_z_ j_
a "bte +7‘(a b c 2) =1,

2 2 2
- S NI
+ — = .
Asay 5 +iz -5 = LWl
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Seat No. :

FB-02
M athematics Paper-I|
(New Course)

Time: 3Hourg] [Total Marks. 105

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

1. (a) Define adjoint of a matrix. If A =i[}ar] is a square matrix of order n, prove that
A (adj A) = (adj A) A= |A[ .
OR
(@) Define Transpose of a matrix.
If Ais mx n matrix and B is x p matrix then prove that
(AB) =BT AT,
(b) Define rank of a matrix.

3 2 0 1
Findtherankofamatrix 1 _1 2 2
0O 1 -3 -1

(c) Attemptanyone:
(1) Define symmetric anskew-symmetric matrices.

2 31
Express the matrix A 4 3 1 | as asum of symmetric and skew-
11 2 4
symmetric matrices.
2 1 4
(2) Forthe matrix A3 4 3 1 |, obtain AL
1 2 4

2. (a) Define eigen value aeihen vector of a square trna. Find the eigen values
and corresponding eigeretors of the matrix

100

A=210

300
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(b)

()

(b)

(©)

(@)

(b)
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e

2 1
Obtain the characteristic equation of the matrix AG= 1 0 |, and also find
1 2

the matrix represented by the expression

A8 _B5A7 + 7AB _ 30 + A —5A3 + 8AZ — 2A + 1.
Using Crammer’s rule, obtain thdwwoon of the systenof linear equations
given by

X+3J+7z=4

X+26/+22=9

X+2y+11z=5

OR

State and prove Caley-Hamilton theorem.

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

X+y+z=3
X+2y+3z=4
X+4+9z2=6
7 -1 3
Using Caley-Hamilton theorem find the inverse of the matrig 1 4
2 4 8
Explain Ferrari’'s method smlve a Bi-Quadratic equation
a* + 4bG + 60¢2 + 4k + e = 0.
a,bcdeR, a0
OR
Explain Cardon’s method to solve cubic equation
ac+ 3+ 3x+d=0.
a,bcER, a=0
Attemptanytwo :
(1) Solve the equationx* — 10 + 44¢ — 104 + 96 = 0 using Ferrari’'s
method.

(2) Solve the equatioxt + 6x2 — 1 + 32 = 0 using Cardon’s method.

(3) If o, B,y are the roots of the equatiah— 1% + 16 = 0 then obtain the
equations whose roots are

() (@-B)% B-v% (—o)? and
(i) a@+y),B@+a) v(a+p)

University Exam question paper, study materials download from howtoexam.com


http://www.howtoexam.com

http://www.howtoexam.com

. . | .
4. (a) Inusual notations obtain the polar eque}tlenl + e co$ of a conic in R.

OR

(@) Obtain the polar equatiasf circle having centre at{a) and radius ‘a’. If
circle passes through polegethwhat is its equation ?

(b) Attemptanytwo :
(1) If PSP and BQ are mutually perpendicular focal chords of conic, then

1 _
prove thaLSPSP + SOSQ constant.

(2) Prove that the equation r = a @3 b sin6 (a, b non-zero constants)
represents a circle. Also find its centre and radius.

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

ordinates are (% , 4).

5. (a) Obtain the equation of the tangent plane to the spherg? + 22 = & at the
point Pg, B, v) in RS,
OR
(@) Prove that the intersectionsgghere and plane is a circle.
(b) Attemptanytwo :

(1) For what value of ‘a’ the planety + 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+ 72 +4x+4y+4z-13=0 and
X2 +y2+ 722 — 20x — 36/ — 14z + 73 = 0 touch each other externally.

(3) Find centre and radius of the circle

2
T —2F-(1,-2,3) +3=0,r(1, 5, —7) = 45.

6. (a) Obtain the equation of an envelopoogme having generator touching a sphere
X2 +y2 + 72 = & and passing through a point, @, v) in R3.

OR
(@) Obtain the equation of rigbircular cylinder having axi:),(Ta :yr:]B =2 r:y
and radius rin R
FB-02 7 P.T.O.
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(b) Attemptanytwo :
(1) Obtain the equation afcone having vertex ai(p, y) and guiding curves
y2 =4,z = 0.

(2) Prove that the equatioty + yz + 2x = 0 represents a right circular cone
and also find its axis, the vertex and the semi-vertical angle.

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

7. (a) Obtain the condition that the plare-Imy + nz = p touctsethe central conicoid
ax2 + by? + ¢cZ = 1 and also find point of their contact.

OR
(@) Obtain the equation ahe tangent plane at poind,(pB, y) to the paraboloid
ax? + by? = 2z.
(b) Attemptanytwo :

(1) Find the equation of the tangent plane and the point of contact to
the hyperboloid & — 4y? + 72 = 139 of one sheet parallel to the plane
20x + 4y — 21z = 19.

2y 72
(2) If the tangent plane to the eIIips%p te T2 < 1 meets the co-
ordinate axes in A, B, C thenqgwe that the locgiof centroid oA ABC is
& b
2t y2 t 2= 9.
(3) Prove that for all values @&f the plane

x |y 2z 5_2!_2_)_
a "bTe +7‘(a b ¢ =1

2 2 2
o Z
touches the conlcomi(—az + }k:_z — ? = 1.
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Seat No. :

FB-02
M athematics Paper-11
(Old Course)

Time: 3Hourg] [Total Marks: 105

YA 0 (1) VL USUAHL SA A skl 9.
(2) olHL o Ussl-L FaAlel Quil.
(3) &5 WSSl IRL ARV 9.

1. (@) ulza 2asia-dl cval suul.
X=X, %), Y= (Y, ¥o) € RS UL X + Y = (X +X,, Y, +Y,) 2irl

o X = (0%, 0) ot € R4 Al gl dl R? ardlds Alea asiel ¢ ?
AHIRL Faletd, AHel 5.
DL

(@) Al vtasia-l Guasia-l aval iUl sl A 214 B 2L aleal tasiaL VoL o
Gulasiell eld dl AbGLd s 5 A+ Busl V < Guiasta ¢9.

(b) M d 6l Al :
(1) A 5A S A={(x,y, 2) |[x+y + 2z =0} R~} Guiasial 9.

(2) Rl Guasla SP{(1, 2, 1), (-1, 32), (4, 5, -3)}i Aleal (2, 1, 1)+
(1, 1, 2)2uddl ¢9 5 -l d 55l 3.

() LA Al vas1 V -l 2Rsd Gualel gld dl Alleid U 5
() [Al = A oAV Guasia .

@iy [ra1] = [a]l.

2. (a) Rl ARl Y0l @dTdl i YRu vadoiHdl vl 2.
AUGLA 5 5 Yot @Yt dARIAL 835 BUDLRL YIu AU €.
2241
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(@) Al uRMely Al 2Aasial V AL siSURL Yol et 2R Vo<l 2usiR yHl
[Aqc 531 wsid €9 dx eldial.

(b) o d ol Al :
(1) Rl 2R {(3, 4), (4, 3)} da Al (25, 25)-L WM Hodl.

(2) %l R3-L oL AlRAUL X, y, ZYvt ddd gld dl eddldl 5 X +y, ¥ + 7
Z + X UBL YUl T €.

(3) 2L{(1, 0, 1)} L R~ o [~ uen Yl dotial.

3. (a) *v uRad-{l @uval syl
AUGLA 53U 5 %L T: UV 3l uRad- glu
< Tlax+By)=aT(X) +BT(Y)
Vx,yeU, ao,pBeR.
D]

hY “\

(@ RS T:U >V Yt uRddA . AllBd 5 5 T 2s-2is ¢l dl 2t dl
% N(T) = {6,}.

(b) o d ol 2.l

(1) WA A ST RSRETX Y, 2)=k+y,y+2z)yul uRad+ ©
dyo N(T) 24+ R(T) QL.

(2) A $A 5 YU URAAA TR R T(x,y,2) = k+y+2,y+2, 2)
A AU~ 9 2 T F Al

(3) YR URAAAT:RR > R3, T(1,1) = (2,0, 1P T(2, 1) = (1, -1, 131
dl T(x, y) Howdl d1es T(2, 3)alll.

4. (@) Yu uRdd- A Asondd AlBisl cval Al

A T:R >R T(XY) = (Xxcosd —ysind, xsind +y cosd) 0 € R4
AW uRadH gly 24 B, = B, = {e}, &} il R? L U4 ¢l dl sl
[T : By, B)] Hul.

YU
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(@) ualad Abdui aisag gdlu wflse - =1+ e cod a3u Hadl.
(b) M d ol ARl ;
(1) M 4RaAdA T: R —» REdadl 3 %l A = [T : B, B, & %l

1 2
A = [ 0 1 } w1 By = {(1, 2), (-2, )}duw B, = {(1, -1, -1),
-1 3

(1, 2, 3), (-1, 0, 2)Pl 153 RZ 24 R3 L $[Md 21181 9.

(2) A5 15— 3r=rcod suL UsIR-L Aisd suld € ? d-tl wldHeo]
dolsS Madl dHY d- sidala aHlseL Hadl.

(3) gdlu wx vmlnl (2, 1/6) x4 (3, 1/3) Bigaiaigl v adl yvisg
gella Al aldl. d-l ur gaxiell sikal dotsdl dons sl

5. (a) dUasx2+y2+ 2 =a@uzl [Big P(o, B, v) 201041 ugldas, ulswl Haal.
L]
(@) AL 52A 3 Ui R3UHAG il ollasHl A=A 98 s adol .
(b) A d 6l ARl ;
(1) ‘a -l 59 [Bud M2 AMdd x +y + z = a2l
X+y2+ 2 —X—2—27—13 =06l gl ? sul [Gigail alBigil 2y ?
(2) ABd 5 ¥ oUasl X2 +y2 + 2+ 4+ 4y + 4z — 13 = O

X2 +y2 + 22 — 20K — 36/ — 14z + 73 = G114l 3l ¢9.

@) ada T-27 (1,-2,3)+3=0, F(1, 5, =7) = 45U ¥ 2 Bl
LAl

6. () PRullBg (a,p,y) Hidl v adl 2 dlas 2 +y2 + 2= - ldl uxs
utiptiaon uRuell g ulsel dadl.

DT
. X—a — Z— ~\ N N N b\
(@) FRHL Yyl = ymB = L oorel »ia ¢l 2 Bl r gl sl
AHAALSIR, AHLsR8L Al
FB-02 11 P.T.O.
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(b)
7. (a)

(@)

(b)
FB-02

a¥ d ol oLl

(1)

)

(3)

RIRGE (o, B,7) 2 2HIRAS y* = 4a&, z = 01U al g, u+lsel
.

AUGA 52U 5 xy +yz + 2 = 0Hg sald © d=u M, e [=:s19L 214
w8 Hodl.

Vs AHAUSIR (4, =5, 3)Giguidl AR 2 €9 d-ll & z-18 L AHidR
dal (5, =2, 6) Hil uAIR 1A 9. L AHAOUSIR, AHL 501 HAadl.

AUAL IX + my + nz = psdld Alsa% ax2 + by? + c2 = 1+ 9l d Hledl Ad
Hadl dyo ellBigl wx Aol

Yl

uaduY a2 + by? = 2zl d-ll Ul [Big (o, B, y) 2oL uglda, w58l
Haal.

AN d ol 2Rl :

(1)

(@)

®3)

AsYndl vilaaausy 5x2 — 4y2 + 72 = 139+l AHdd 20k + dy — 21z = 1A
AHIAR uelddinl ALs8U0 2 du-AlL uellGigail dadl.
Xy 22 . . C ooy 4 s
Guaguy 5 +15 +5 =14 Ayelda e [Big A, B, C 4l €92 €9 dl
N\ N\ a.2 b2 C2
AL 5 5 A ABC -l Heswu-il U 2Tyt s 9¢9.

AL 5 5 Al s BHd |12 uHdd

.,y 22 x_ 2y z j_ g XL X2 L
atbtc th (a_b_c_ =l gt e 710
19l €9

12
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Seat No. :

FB-02

M athematics Paper-11
(Old Course)

Time: 3Hourg] [Total Marks: 105

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

(3) All questions carry equal marks.

1. (a) Define vector space.
IFX=(x, %), Y= (Y, ¥,) € RRandX +y = (¥ +x,Y; +Y,) and

a X = (X, 0) o € R are defined in R is R a vector spac@ Justify your
answer.

OR

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

(b) Attempt anytwo :
(1) Provethat A=y, z) [x+y + z = 0} is a subspace ofR

(2) Determine whether the vectors, ( 1) and (1, 1, 2pelongs to the
subspace SP {(1, 2, 1), (-1, 3, 2), (4, 5, —=3)} bRnot.

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

() [A] = A < Alisasubspace of V
@ [(a1] = [A]

2. (a) Define linear independence dinéar dependence of vector of.R

Prove that every subset of a lineargependent set I;early independent.
OR

FB-02 13 P.T.O.
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(@) Every linearly independent subset of a finite dimensional vector space V can be
extended up to a basis of V.

(b) Attemptanytwo :

(1) Obtain co-ordinates of theestor (25, 25) of the vector spacé Rith
respect to the basis {(3, 4), (4, 3)}.

(2) If X, Yy, zare three linearly ingeendent vectors of Rprove thatx + Yy,
y + z 'z + xare also linearly independent vectors.

(3) Extend the set {(1, 0, 1)} to wdifferent bases of vector spacé R

3. (a) Define linear transforation. Prove that if T : U» V is linear transformation
< Tax+BYy)=aT(X) +BT(Y).
vVx,yeU, a,pBeR.
OR

(@ T:U - Vis linear transformation. Prove thais one-one if and only if
N(T) = {6u}.

(b) Attemptanytwo :

(1) Provethat T:R>R2 T (x, Y, z) = k+Y, Y+ z)is linear transformation.
Also find N(T) and R(T).

(2) Prove that the linear transformation
T:-Ro5>R,TKXY z)=K+y+2zYy+z, z)is non-singular.
Also find T

(3) For linear transformation T 2R> R3, T(1, 1) = (2, 0, 1) and
T(2, -1) = (1, -1, 1), then find X(y). Also find T(2, 3).

4. (a) Define matrix associatedth a linear transformation.

If T:R2— R2 T(x,y) = (x cos® — y sind, x sin® + y cosB) O e R is linear
transformation and B= B, = {e;, &,} are bases in Rthen find [T : B, B,.

OR

: . . . I
(@) In usual notations obtainetipolar equation of a conic irf Rs; =1+eco9.

FB-02 14
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(b) Attemptanytwo :
(1) Obtain the linear transformation T2 R R®so that A= [T : B, B,]

1 2
where A :[ 0 1 } and B ={(1, 2), (-2, 1)} and
-1 3

B,={(1,-1,-1), (1, 2, 3), (-D, 2)} are ordered basis ofand R
respectively.

(2) Which conic is represented by the equation 15 — 3r =& @d3btain
length of latusrectum & its Cartesian equation.

(3) Find the polar equation ofdlstraight line pssing through (27/6) and
(\/5, n/3). Find the length of perpemdilar drawn from the pole upon it.

5. (a) Obtain the equation ofetlangent plane to the sphefer y2 + 22 = & at the
point Pg, B, ) in RS,
OR
(&) Prove that the intersectionsghere and plane is a circle.

(b) Attemptanytwo :
(1) For what value of ‘a’ the planety + z = a touches the sphere

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

(2) Prove that the sphergs+y2 + 22+ 4x + 4y + 4z — 13 =0 and
X2 +y2 + 72 — 20k — 36/ — 14z + 73 = 0 touch each other externally.
(3) Find centre and radius of the circle

T —27-(1,-2,3)+3=0,r(1,5,-7) = 45.

6. (a) Obtain the equation of an enveloptoge having generator touching a sphere
X2 +y? + 72 = & and passing through a point, @, y) in R®.
OR
(@) Obtain the equation of rigbircular cylinder having axis

x—0o _ y-B _z-y
| " m T n

and radius rin R

FB-02 15 P.T.O.
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(b) Attemptanytwo :

(1) Obtain the equation of a cone having vertex.taf(y) and guiding curves
y’=4a,z=0.

(2) Prove that the equatioty + yz + 2x = 0 represents a right circular cone
and also find its axis, the vertex and the semivertical angle.

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

7. (a) Obtain the condition that the pldre- my + nz = p touctsethe central conicoid
ax2 + by? + ¢cZ = 1 and also find point of contact.

OR

(@) Obtain the equation of the tangent plane at poing,(y) to the paraboloid
ax2 + by? = 2z.
(b)  Attemptanytwo :

(1) Find the equation of the tangent plane and the point of contact to
the hyperboloid & — 4y? + 72 = 139 of one sheet parallel to the plane
20x + 4y — 21z = 139.
X2y 2
(2) If the tangent plane to the elllpsoglg + 2 + 2= 1 meets the co-

ordinate axes in A, B, C thenqgwe that the locgiof centroid oA ABC is

& b

2 T2 =

X y
(3) Prove that for all values af the plane

x .y 2z . (z 2y z

2~ b o 2) =1 touches the conicoid
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