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B. Sc | Year Mathematics
Paper: Major Title: Algebra, Vector and Geometry
Question Bank

Multiple Choice Questions

Q-01: The equation % = 1+ e cos0 represents a hyperbola if:

l o o N
FHHROT - = 1+ e cosO o IfRITT BT FHUT HRAT 2—

(A) e=1 (B) 0<e<1 C) e>1 (D) e=-1

Q-02: An ellipse has

v dHgT &

(A) no asymptotes B AR T

(B) one asymptote U& =Lt

(C) two asymptotes EECERLEINDI]

(D) many asymptotes B3 AR
Q-03: Equation é = 2 sin? g represents:

RLIGo ézZsinZZﬁFﬁﬁW%:

(A) ellipse Srefga (B) Hyperbola aforaera
(C) Parabola TRIAT (D) aline T&H @l
Q-04: For the conic% = 1+ ecos0 equation of directrix is-

W£=1+ecosea%ﬁumwwﬂwé—

T

(A) £= 1—ecosH (B) %: ecos 0

€) L=1-e%cos @ (D) None of these
T
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B. Sc | Year Mathematics

Paper: Major Title: Algebra, Vector and Geometry

Q-05:

Q-06:

Q-07:

Q-08:

Q-09:

Question Bank

Equation of right circular cone with vertex origin and axis-x, & = 45°(semi-vertical angle) is

o i i &1 TR et o o g sieT—xw a = 45° @i w2
(A) x? + y? = z? (B) y? + z% = x?

(C) x% + z% = y? (D) x*+y*+22=0

Guiding curve of a right circular cylinder is-

TR AT BT Fed G o
(A) ellipse drfga (B) any closed curve @1 95 9%
(C) circle Eil (D) pair of straight lines ¥=a Y@ @1 Sirer

The equation ax” + 2hxy + by + 2gx+ 2fy +¢ = 0 represents an ellipse if-

wirever ax” + 2hxy +by? +2gx+ 2 fy +¢ =0 <eiger Frefia wear & afe—

(A) h<ab (B) h>ab () h*>ab () h*<ab

The centre of conic X* +4xy +y*> —2X+2y—6=0 is-

g X2 +4XY + Y2 —2X+2y —6 =01 o &

The equation of the cone whose vertex is the origin and direction cosines of its generator
satisfy the relation 41> +7m?—8n? =0 is-

417 +7Tm* —8n* =0t &1 g ot 8, B

(A) 4x+7y-82=0 (B) 4yz+7zx-8xy=0

(C) 4x* +7y*-82°=0 (D) 16yz+497x-64xy =0
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B. Sc | Year Mathematics
Paper: Major Title: Algebra, Vector and Geometry
Question Bank

Q-10: The equation of a right circular cone whose vertex is origin, axis is X-axis and semi vertical
angle is 45°, is-

I T T BT FHHRY, TART Y ot fawg © 3fer voret © oIk WY 45 ©, B—
(A) X +y*=7° B) Yy +17°=x°

) X*+2°=y° D) X*+y*+2*=0

Q-11:  The condition that the plane UX+VY+WZ =0 cuts the cone YZ+zX+Xy =0, in
perpendicular generator is-

yfere=r s wmaa UX+VY+WZ =0 sig YZ+2X+ XY =0, @ o a1 & @12, a8 8-

1 11
(A) u+v+w=0 B) —+-+—=0
u v w
(C) U +VP+wW* =0 (D) None of these buesa Is dksbZ ugha
Q-12: A homogeneous equation of second degree always represent:
fadiia PIfe 1 FwHaTd FHHROT Hag ad HRal o—
(A) A pair of straight line wrel @it @1 g (B) A circle s ga
(C) A sphere T T (D) A cone U® g

Q-13:  If the cone ax? + by?* + cz* + 2fyz + 2gzx + 2hxy = 0 has three mutually
perpendicular generators then:

e oig ax? + by? + cz? + 2fyz + 2gzx + 2hxy = 0 & &9 RER wigaq S+b & -
(A)a+b+c=0 B)a+2b+3c=0

G a+b=c (D)a=b+c

Dr Sabha Kant Dwivedi, Professor in Mathematics, IEHE, Bhopal, M.P.



B. Sc | Year Mathematics
Paper: Major Title: Algebra, Vector and Geometry
Question Bank

Q-14: The equation ax” + 2hxy + by + 2gx+ 2 fy + ¢ =0 represents an ellipse if-

wirawer ax” + 2hxy +by? +2gx+2fy + ¢ =0 <fga @1 frefia o @ afk-

(A) h<ab (B) h>ab (C) h*>ab (D) h?*<ab

Q-15: The general equation of cone passing through co-ordinate axes is-

fAaeriel | 8IHR S aTel U BT YD AHIDROT o—

(A) ax’+by*+cz°=0 (B) fyz+gzx+hxy=0
(C) ax®+by*+cz® =k, (k#0) (D) fyz+gzx=0
Q-16: The semi vertical angle of a right circular cone passing through co-ordinate axes is-

JFET ¥ ST dTel o JRATBR g BT TG AN DIT 5—
A) tan" — B) tn*v2 () tn'—— (D) tan'3
V3 V2

Q-17:  The radius of the base of the cone X* +y® =z°, z=1is-
s X +y’ =27, 7=1% omR & B -

(A -2 ® V2  (©1 (D) 0
Q-18: The equation ax® + 2hxy + by + 2gx+ 2 fy + ¢ =0 represents an ellipse if-

e ax” + 2hxy +by? +2gx+2fy + ¢ =0 Srfga @1 frefia owar 2 afk-

(A) h<ab (B) h>ab (C) h*>ab (D) h*<ab

Dr Sabha Kant Dwivedi, Professor in Mathematics, IEHE, Bhopal, M.P.



B. Sc | Year Mathematics
Paper: Major Title: Algebra, Vector and Geometry
Question Bank

Q-19: The general equation of cone passing through co-ordinate axes is-

fAceriel | 8IHR S dTel Uy BT YD AHIBROT 8—

(A) ax’+by® +cz° =0 (B) fyz+gzx+hxy=0
(C) ax’+by*+cz® =k, (k=0) (D) fyz+gzx=0
Q-20: The semi vertical angle of a right circular cone passing through co-ordinate axes is-

JFET ¥ ST dTel o JRATBR g BT TG AN DT 5—

41 ~ 4, 1 1
(A) tant— (B) tan'+v2 (C) tant—= (D) tan*/3
J3 J2
Q-21:  The radius of the base of the cone X*+Yy® =z°, z=1is-

s X +y’ =27, 2=1% omR @ B -

(A) -2 (B) 2 ©) 1 (D) 0

Q-22: The equation ax? + 2hxy + by* + 2gx + 2fy + ¢ = 0 represents a hyperbola if-

a7 ax? + 2hxy + by? + 2gx + 2fy + ¢ = 0 sfwaer &1 fFrefid wear @ afe—

(A) h? >ab, A+ 0 (B) h? > ab, A=10
(C) h? = ab, A+ 0 (D) h? = ab, A=0
Q-23: The equation % =1+ e cos 0 represents an ellipse if -

Wé=1+ecosewéﬁqﬁaﬁﬁ?€ﬁﬁw%ﬁ—

A)e=1 B)0<ex<1 C)ex>1 (D) None of these

Dr Sabha Kant Dwivedi, Professor in Mathematics, IEHE, Bhopal, M.P.



Paper: Major

B. Sc | Year Mathematics

Title: Algebra, Vector and Geometry
Question Bank

Q-24. Eccentricity of a rectangular hyperbola is -

o PN AfTIRITT BT Scbdl gidl 28—

A) 1

(B) V2 (€ 2 (D) V1

Q-25: Equation of directrix for the % =1+ecos@is-

W£:1+ecosea%ﬁumav‘rﬂﬁw%‘—

T

(A) %zecos@

© £:1+c0s0

(B) %: 1—ecos@

(D) $=1—c050

Q-26: 2yz + 3zx + 4xy = 0 represents-

2yz + 3zx + 4xy = 0 gN1 FsUa Sy smafi—

(A) asphere

(B) acone

,d xksyk

,d 'kadq

(C) cone passing through co-ordinate axis  v{kksa Is tkus okys 'kadq dks

(D) acylinder

,d csyu

Q-27: Equation of reciprocal cone for the cone ax? + by? + cz? + 2fyz + 2gzx + 2hxy = 0 is

oy ax? + by? + cz? + 2fyz + 2gzx + 2hxy = 0 & by Uq BT THIBRIT —

(A) Ax> + By* +Cz*> =0

(B) Hxy+ Fyz+ Gxz =0

(C) Ax* + By? + Cz* + 2Hxy + 2Gxz + 2Fyz =0

(D) None @Ig =&

Dr Sabha Kant Dwivedi, Professor in Mathematics, IEHE, Bhopal, M.P.



B. Sc | Year Mathematics

Paper: Major Title: Algebra, Vector and Geometry

Q-28:

Q-29:

Q-30:

Q-31:

Q-32:

Question Bank

The equation % = 1+ e cos0 represents a hyperbola if:

l N o\ o
AH RO ;: 1+ e cosf UH AT Bl Fefid dxar 8-

(A e=1 B)O0<e<1 C) e>1 (D) e =-1
An ellipse has

v dHgT &

(A) no asymptotes DIS IR e

(B) one asymptote U& ST~aeyeit

(C) two asymptotes EECEEReINDI

(D) many asymptotes B3 AR

.1 Y
Equation ~ = 2 sin? 5 represents:

wiar L= 2 sin?? frefia wxar

r 2
(A) ellipse Srefga (B) Hyperbola aforaera
(C) Parabola RIS (D) aline & AT

For the conic% = 1+ ecos0 equation of directrix is-

Wi=1+ecoseaﬁﬁamzﬁrwﬁw%—

T

(A) £= 1—ecosf (B) £= ecos 0

€) L=1-e%cos @ (D) None of these
T

Equation of right circular cone with vertex origin and axis-x, & = 45°(semi-vertical angle) is

I R B B wHeR e o o g, sieT—xg a = 45° @R o) 2

Dr Sabha Kant Dwivedi, Professor in Mathematics, IEHE, Bhopal, M.P.



B. Sc | Year Mathematics
Paper: Major Title: Algebra, Vector and Geometry
Question Bank

(A) x* +y? =22 (B) y? + z% = x?

(C) x? +z% = y? (D) x2+y*+2z%2=0
Q-33: Guiding curve of a right circular cylinder is-

TR T BT Ferd G o

(A) ellipse drfga (B) any closed curve @1 95 9%

(C) circle ERl (D) pair of straight lines &=at @1 &1 Siret
Q-34: Equation of cone whose vertex is origin, is -

3 e oY qa g 8, &1 TR 8l § —

(A) General equation of second degree fgard &1 =maTe FHIBRI

(B) Homogenous equation of second degree fgeara &1 HHeTa HHIBROI

(C) Linear equation of first degree U& T BT XER- FHIEI0T
(D) None of the above SWad § | BIS @l
Q-35: If the plane ux + vy + wz = 0 cuts the cone f(x,y,z) = ax? + by*+cz* + 2fyz +

2gzx + 2hxy = 0 in two perpendicular lines, then -

Ife Fude ux + vy + wz = 0 g f(x,y,z) = ax? + by*+cz? + 2fyz + 2gzx +
2hxy = 0 &1 31 JIw=ad V@RI ¥ yfoeds BRam 8 Al

A flu,v,w)=0 B)f+g+h=0

C)a+b+c=0 (D) (a+b+o)(u*+v*+w?) - fuv,w)=0

Dr Sabha Kant Dwivedi, Professor in Mathematics, IEHE, Bhopal, M.P.



B. Sc | Year Mathematics

Paper: Major Title: Algebra, Vector and Geometry

Q-01:

Q-02:

Q-03:

Q-04:

Q-05:

Q-06:

Question Bank

Short Answer Questions

Find the nature, centre of conic and equation of asymphotes

& T Wha B UH, Bs TAT SR B FHIGROT AT DI |
x2—5xy+y*+8x—20y+15=0

Find the polar equation of conic with its focus as pole and initial line as its axis.

i BT YA THIHROT T BT 579 IFDT AT g & TAT 31T TR T 2 |

Prove that equations% =1+ ecos B and % = —1 + e cos 0 represent same conic

ENIERRCEREIETY £=1+eCOSBHQJT é=—1+ecos@@@?ﬁﬂﬂﬁﬁ?ﬁfﬁﬁﬂﬂﬁ?l

Find the equation of right circular cone with vertex as origin, vertical angle 60° and equation
ofaxisx =t,y = 2t,z = 3t

I T FA WG BT TGO G Diforg foraar 0N qof fdg & dem sevar x = t,y = 2t,z = 3t
2 e oY BT 607 7 |

Find equation of right circular cyclinder with radius 2 and equation of axis %1 =22 ?

T G Jel Bl FHBROT 1A DTG e 3roar 2 vd e — = — =

x-1__ y-2 z-3
2 -3 6

Find the equation of cone whose vertex is (0, 0, 3) and base curve is the circle

x*+y° =4, 2=0

I Ty BT TR TG BT e o (0,0,3)3ﬁ’<’3ﬂa‘|’\!a’95,gﬁ X2+y2:4, z2=0 &

Dr Sabha Kant Dwivedi, Professor in Mathematics, IEHE, Bhopal, M.P.



B. Sc | Year Mathematics

Paper: Major Title: Algebra, Vector and Geometry

Q-07:

Q-08:

Q-09:

Q-10:

Q-11:

Q-12:

Question Bank

Find the equation to the cone with vertex at the origin and pass through the curve
ax’? + by* +cz?=1andIlx+ my+nz=p

I Tq BT TR G BRI DT oY qeT fa=g 8, q= S

ax? + by* + cz? =1and lx + my + nz = p 3 o 8|

Find the equation of the cone whose vertex is (a,ﬁ, 7/) and the base ax’ +by’* =1, z=0

I 3q BT TG A1 I foreepr i (a,,b’,;/) ok s @ ax® +by’ =1, z=0%

To show that the equation of the right circular cone whose vertex is at the origin,
semi-vertical angle is & and axis along z-axis is x* + y* = z*tan’a.

g I bt &g el 2 et A ga g 2, orelelY 3107 @ 2 T el . 38T 8, BT FHHROT
x% + y? = z%tan’*a 2|

Find the equation of the cone whose vertex is (a,ﬂ, 7/) and the base ax* +by’ =1, z=0

T 3 BT FHDRT ST DI FSrerepr o (05,,6’,7/) R omR @ ax” +by’ =1, z=0%)

Show that the plane ax+by+cz =0 cuts the cone yz + zx+ Xy = 0in two perpendicular
lines if 1+l+1:0
a b c

g AR & Faa ax+by+cz=0 wi| yz+2X+ Xy =0 @1 <7 oy Y@l § ufwos

FRAT & IS 1+1+E:O
a b c

If PSP’ isa focal chord of a conic % = 1 + e cos 0 where S is focus then show that Sip +
1 2

sP’ 1

Dr Sabha Kant Dwivedi, Professor in Mathematics, IEHE, Bhopal, M.P.



B. Sc | Year Mathematics
Paper: Major Title: Algebra, Vector and Geometry
Question Bank

gfe PSP’ T A1 SiaT & S99 2Nk a1 orga a1y § amwﬂwé=1+ecosea>rﬁa

1,1 2
P St S = 1
Q-13: Find equation of right circular cone whose vertex is origin and axis x = y = z with

semivertical angle 8 = 45°

9 g 2 BT FHIPRYT 10 DI T oY Jd fdg, ot x = y = z vd iRy a1 0 =
45° 23—

Q-14: Find equation of cylinder whose generators are parallel to line = = £ = Z and base curve
q y g p 1- 273

x> +2y°=1,z=0

WWWWWWWWf:_%:g B AR & T4 TP MR a5h
x*+2y*=1,z=0%

Q-15: Find the polar equation of conic with its focus as pole and initial line as its axis.

¥Ha BT AT FHIHROT I DI T4 ITDT AT ga & TAT 3T YRS VT © |

Q-16: Prove that equations% =1+ ecos B and é = —1 + e cos 0 represent same conic
ESIERRCERSEIEEY é=1+ecose eI é=—1+ecos@w§rwzﬁﬁ?€ﬁﬁaﬂ‘cﬁ%|

Q-17: Find the equation of right circular cone with vertex as origin, vertical angle 60° and equation
ofaxisx =t,y = 2t,z = 3t

I T A WG BT FHBROT G DG foaapT oY ot fdg & T sevar x = t,y = 2t,z = 3t
g T ¥ ®ro7 60° B

Q-18: Find equation of right circular cyclinder with radius 2 and equation of axis %1 =12 ?

Dr Sabha Kant Dwivedi, Professor in Mathematics, IEHE, Bhopal, M.P.



B. Sc | Year Mathematics
Paper: Major Title: Algebra, Vector and Geometry
Question Bank

o o faN . x—-1 -2 z-3
o el e BT TG S Bore foren o 2 vd g —— = — ==

Q-19: Find the equation of the right circular cylinder of radius 2 and having axis the line %1 =
y-2 _ z-3
1 2
mgﬁu%wﬁwmﬁﬁqﬁmﬁﬁwzama&@%=y—;z=zg—s 2
Q-20: Find the equation of the enveloping cylinder of the sphere x? + y% + z% = a?® whose

generators are parallel to the Iine% = % ==

n

et x2 + Y2 + 22 = a? & A goH s m4¢§m§=%=§$w§aﬂm
1 BIRY |

Long Answer Questions

Q-01: Trace the conic 16x* — 24xy + 9y*> — 104x — 172y + 44 =0

oihd 16x% — 24xy + 9y% — 104x — 172y + 44 = 0 &7 R FIRY |

Q-02: Find the equation of right circular cylinder with equation of base curve x? + y? + z? =
9andx—-y+z=3

o~ o

S T G I BT FHER S BTG R Frdeie g9 x2 +y2+22 =9 x—y+z =
3 g

Q-03: If the normal at L, one of the extremities of the latus rectum of the conic% =1+ ecosO

[(1+3 e%+e*)

meets the curve again at @ then show that SQ = = ———

Dr Sabha Kant Dwivedi, Professor in Mathematics, IEHE, Bhopal, M.P.



B. Sc | Year Mathematics

Paper: Major Title: Algebra, Vector and Geometry

Q-04:

Q-05:

Q-06:
l2

Q-07:

Question Bank

ﬁsm£=1+ecose%W%@@Lwaﬁwa%@rgﬁzwaﬁw%ﬂﬁ'@ﬁ@ﬁ?50=
1(1+3 e2+e%)
1+e2—e*

Find equation of enveloping cone for ax? + by? + cz? = 1 with vertex at the point
(X1, Y1, 21)

ax? + by* + cz? = 19 g srareinf) o &1 Ffa=o 91q BN Rt M (xq,y1,21) Bl

Trace the conic 9X* + 24Xy +16Yy> —2x+14y +1=0and find the coordinates of its focus
and the equation of directrix-

wivg IX*+ 24Xy +16Yy° —2X+14y +1=0 @ srpaer ARA o T & fdeie ek
fraar &1 T ST BN |

Prove that the angle between the lines given by X+Yy+2=0, ayz+bzx+cxy=0is

: .1 11
ifa+b+c=0 but /3 if —+—+—=0
a b c
fig @R 5 X+y+2=0, ayz+bzx+cxy=0 gx o Y@t & = & oo (£/2) 3

R a+b+rc=0 @ (x/3)afR & §+%+%:0

Find the equation of a right circular cone whose vertex is (L, 1,1) axis is the line

x-1 y-1 z-1

-1 2 3
and the semi-vertical angle is 30°.

x-1 y-1 z-1

S T gAY v B TR S S Rrer o g (L4 1) 2 . 5 3

XGT & | ToT org oY BT 30 2|

Dr Sabha Kant Dwivedi, Professor in Mathematics, IEHE, Bhopal, M.P.



B. Sc | Year Mathematics

Paper: Major Title: Algebra, Vector and Geometry

Q-08:

Q-09:

Q-10:

Q-11:

Q-12:

Question Bank

Show that the plane z = 0 cuts the enveloping cone of the sphere x* + y? + z% =

11 which

has its vertex at (2,4, 1) in a rectangular hyperbola.

Rig #RY & g z =0, M x%2 +y2 + 22 =11 & el v & Rradr N fag
(2,4,1) 2 vo g9 Siftr wae # gfoesfed &=ar 2|

Trace the conic X* +4xy + y> —2Xx+2y —6 =0 and also find it’s foci and eccentricity.

widd X2 +AXY + Y2 —2X+ 2y —6=0 &1 srRer HRR | Frr € 3 TR vd Sedb=ar o
DI |

Prove that the angle between the lines given by x+y+2z=0,ayz+bzx+cxy =0is % if

a+b+c:0but%if %+%+%:O
oy 5 X+ Y+2z=0vayz+bzx+cxy =0grr o Y@meit & §a o1 s % 2 afk

a+b+c=0 aor % g afs %+%+%=O

Trace the conic 9x? + 24xy +16y? —2x +14y +1= 0and find the coordinates of it’s focus
and the equation of directrix.

wRaert OX% + 24Xy +16y% —2X+14y +1=0 o7 sFREvT PR qor g0 TR & P
IR Frgdr &1 FHHRT S B |

Find the equation of reciprocal cone to the cone ax? + by? + cz? = 0.

g ax? + by? + cz? = 0 & Igohd gy BT FHGRY ST PR |

Dr Sabha Kant Dwivedi, Professor in Mathematics, IEHE, Bhopal, M.P.



B. Sc | Year Mathematics

Paper: Major Title: Algebra, Vector and Geometry

Q-13:

Q-14:

Q-15:

Q-17:

Question Bank

Prove that confocal conics cut each other at right angles.

Rig PV AT 2Mbg THAT ) ufeds Rl 2 |

(a) The axis of aright circular cone, with vertex as origin 0, makes equal angles with the
coordinate axes and passes through the line drawn from O with direction cosines
proportional to 1, —2,2. Find the equation of the cone.

TP I i e BT 3%, raat Y g fig 0 8 Fderel & a1 aReR S0 g4 8 SR v
0 ¥ @i T Y@, e Re-aread 1,—-2,2 & aargurd € 9 8ax ol 2] 3| @l
FHEROT AT BTG |

(b) Find the locus of the point from which three mutually perpendicular lines can be drawn
to intersect the conic z = 0, ax? + by? = 1.

9 fig &1 fiquy sa AR, Siet & wiea z = 0,ax? + by? = 1 &1 uferees a=ah g8, &
TRER o vETd # G A e 2

(a) If a right circular cone has three mutually perpendicular generators, then show that the
semi vertical angle is tan~1V2.

e U o il T M IRER o S| BT @l & Al quigd o g BT Ag—3MY HIor
tan~ V2 a1 2|

(b) If the plane 2x —y + cz = 0 cuts the cone yz + zx + xy = 0 in perpendicular lines,
find the value of c.

I waa 2x —y+cz=0 ¥g yz + zx + xy = 0 B I=¥aqd @A § Frear 8, a1 ¢ Bl

AM ST B |

Trace the parabola 9x2 + 24xy + 16y% — 2x + 14y + 1 = 0 and find the coordinates of its
focus and the equation to its directrix.

Waerd 9x2 + 24xy +16y%2 —2x + 14y + 1 =0 & R@0 BN Tqor 17 & frdens vd
e 1 FHIDHROT F1d BT |

Dr Sabha Kant Dwivedi, Professor in Mathematics, IEHE, Bhopal, M.P.



B. Sc | Year Mathematics

Paper: Major Title: Algebra, Vector and Geometry

Q-18:

Q-19:

Q-20:

(@)

(b)

(@)

(b)

Question Bank

Show that the two conics {;—1 =1+ e;cosf and{;—2 =1+ e,cos(6 — a) will touch one
another if £,%(1 — e,2) + £,%(1 — e,2) = 20,4, (1 — ey e, cosa).
a@ﬁsﬁﬁﬁfrw{;—l=1+elcose fo{;—2=1+ezcos(9—a) T I B W A I
'812(1 - ezz) + ‘gzz(l - 612) = 2‘£1‘€2 (1 — €16, COSO()

Show that the locus of the foot of the perpendicular drawn from the focus of the conic
; =1+ e cos# to its any tangent is r%(e? — 1) — 2fercosf + £ = 0.

ﬁl@aﬁm%w;=1+ecos€ﬁﬁﬂﬁm&ﬁ@mmﬁﬁmmmﬁgw
r?(e? — 1) — 2fercosf + 2 =0 2|

If PSP’ is a focal chord of the conic then prove that the tangents at P and P’ intersects
on the directrix.

gfe PSP’ ¥ikhd & T 1 Sfiar 8, o g dIfve f& P ok PP R Wyl i fgdr ==
yfdeog BT B |

If the normals at three points a, 8 and y on the parabolaf =1+ cos6 meet at a point
(e,¢) thenprovethat2¢p = a+ S + .

o weme - = 1+ cos B A Rigell o, f i y W sifrera Rg (e, ¢) § s ¥,
sy fb 29 =a+ L +.

If the normal at L, one of the extremities of the latus rectum of the conicé =1+ ecos b

meets the curve again at Q then show that SQ =

1(1+3 e?+e*)
1+e2—e*

aﬁmﬁm%:1+ecosﬁ?mﬁmaﬁwﬁﬁLwaﬁmwﬁgﬁ:Qwﬁw%mwﬁsﬁ

5 §Q =

1(1+3 e?+e%)
1+e2—et

Dr Sabha Kant Dwivedi, Professor in Mathematics, IEHE, Bhopal, M.P.



B. Sc | Year Mathematics
Paper: Major Title: Algebra, Vector and Geometry
Question Bank

Multiple Choice Questions

Q-01:  Ifcurl F=0thenF is
A F=0 @1 F &
(A) Irrotational ameeg (B) Solenoidal gt

(C) Harmonic gmit (D) Constant 3R

Q-02: If # = xi + yj + zk then grad r is:

e 7 = xi + yj + zk <1 w6 r @7 WA 2
(A) 7 (B) * © r (D) None of these

Q-03:  Ifd,b, ¢ are coplanar vectors then [ab¢] =
afy @,b,¢ wwae wfew § o [abe] =
(A) 0 (B) 1 (C) o (D) None of these

Q-04: The necessary and sufficient condition for the vector d(t) to have constant direction is-

el afeer v d(t) o foen Rer 89 & oy anavgs vd vt ufedy I ® 5

®aZl=o (B) ax2=0 ) £=3 (D) None of these
Q-05: If # = a cost i + b sint j + btk then Z—f is:

afs ¥ = a cost i + b sint j + btk then |%|a7rm:r:

(A) a? + b? (B) a? (C) b2 (D) Va2 + b2
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B. Sc | Year Mathematics
Paper: Major Title: Algebra, Vector and Geometry
Question Bank

Q-06:  div (curl F)=
(A) Constant IR (B) Scalar SIEN]

()0 (D) 0

Q-07:  div(p4) is

(A) ¢ divA (B) grad ¢ div A
(C) ¢ divA + (gradp).A (D) ¢.div A + (gradp).A
Q-08: If # = xi + yj + zk then curl 7

e 7 = xi + yj + zk o curl # &1 7=

(A) 0 (B) -1 ) 1 (D) 0

Q-09: If f = x* + y*then grad f is

o f = x* + y* i grad f & W= 2

(A) 2x+ 2y (B) 2xi+ 2yj (C) 2yi+ 2xj (D) None of these
- o> o > o o
Q-10: If a, b, Carethe three vectors, then value of {a b C} is-

> > o

afr a, b, ¢ d= 9w & ar {a b c}mm%—

(A) (axb)c (B) (;.B)xc (C) ZX(BXZJ (D) 5.(5x3)
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B. Sc | Year Mathematics
Paper: Major Title: Algebra, Vector and Geometry
Question Bank

d
Q-11: If a and b are two vectors then the value of a(axb) will be-

e & 3R b < wRw @ %(aXb)aﬂmaﬁTﬂ—

(A) ax@ (B) ax@+bx%
dt dt dt
(C) %xb (D)%xb-i—ax@
dt dt dt
Q-12: A vector point function F is called solenoidal, if and only if :
T e fasg werd F - oRAIRIAIT (@eigsd) ® afd 3R dder afe
(A)VXF=0 (B) V.VF=0
(C) VV.F=0 (D) V2F = 0
Q-13: The value of div T is: div T &1 wF -
1 2
(4) 7 (B) 2r ©= (D)=

Q-14:  If ¥ = x%yi — 2zj + (x? — z®)k, then div curlVis:
afe U = x2yi — 2zj + (x* — z2)k, @ divcurlv 2
(A) 2xy — 2z (B) 2xyi — 2zk

© o (D) x?y — 2z + x* — z2

Q-15:  Thevalue of { F.dr is-

fCEdF BT H o—
(A) JsFdr ®) [[sFfds
o) [l F.Ads o) Is curlF.fAds

Dr Sabha Kant Dwivedi, Professor in Mathematics, IEHE, Bhopal, M.P.



B. Sc | Year Mathematics
Paper: Major Title: Algebra, Vector and Geometry
Question Bank

Q-16: fx(jx A) is equal to-

I x (j x IZ) TR -

() 0 ®) i © ] D) k
Q-17: Unit vector and it’s derivative are-

SHTS AR 3R IAPBT AdHeAT Bl 8—

(A) Parallel AR

(B) Orthogonal SIESED

(C) Along the same direction va & feem #

(D) None of these s & @IS &1

Q-18: The value of [@ @ b] is

[ d b] o 7 -

(A) 0 (B)1 € -1 (D) 2
Q-19: The value of (i x j). (j X k) is-

A x ). x k) &1 w1 &-
(A 1 (B) -1 © o (D) None of these

Q-20: The value of % (@ x b) is-

d . —
E(aXb) BT A B—

db
dt

— _ db di » o
(A)axz (B)Exb+a><
db

da dad
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B. Sc | Year Mathematics

Paper: Major Title: Algebra, Vector and Geometry

Q-21:

Q-22:

Q-23:

Q-24:

Q-25:

Q-26:

Question Bank
If # = xT + yj + zk then div 7 is

A F=xi+yj+zk2 o divF >
(A) 0 B) I7 €1 (D) 3

If 4 is constatnt vector then curl 4 is

Iy A e eeR Wy € curl A

(A) |4 (B) constant (C) 0 (D) 0
curl grad ¢ =

(A) grad curl ¢ (B) curl o

) div @ (D) 0

V.VQis-

(A) constant IR (B) vector afewr

(C) scalar SN (D) None PIg Bl

If div F = 0 then Fis -

aft divF =0 a3 F 1@ —

(A) irrotational AT (B) solenoidal gRATfeTI

(C) Harmonic HGIRED (D) constant 3R

Ifd, b, ¢anda@’,b’, ¢ are reciprocal vector thend x @’ + bXxb + ¢éx ¢ =

afx @,b,¢ wWa, b, ¢ gwmaRa A AXd + bxb + ¢x ¢ =

(A) 0 (B) 1 (C) 3 (D) None of these T W B T

Dr Sabha Kant Dwivedi, Professor in Mathematics, IEHE, Bhopal, M.P.



B. Sc | Year Mathematics
Paper: Major Title: Algebra, Vector and Geometry
Question Bank

Q-27:  Ifcurl F=0thenF is
A F=0 @1 F &
(A) Irrotational ameeg (B) Solenoidal gt

(C) Harmonic gMit@ (D) Constant 3R

Q-28: If # = xi + yj + zk then grad r is:

afe 7 = xi + yj + zkar grad r &1 A= 8-
(A) 7 (B) 7 ©)r (D) None of these

Q-29:  Ifd,b, ¢ are coplanar vectors then [ab¢] =

aft @, b,¢ wwaei wfdw @ [abé] =

(A) 0 (B) 1 (C) o (D) None of these
Q-30: The necessary and sufficient condition for the vector d(t) to have constant direction is-

el afeer v d(t) o foen Rer 9 & o anavgs vd vt ufedy I ® 5

(A) a—_ = 0 (B) a x i 0 (© i (D) None of these
Q-31: If # = a cost i+ b sint j + btk then Z—f is:

afe ¥ = a cost i + b sint j + btk then % BT A

(A) a? + b? (B) a? (C) b? (D) Va2 + b2
Q-32:  div (curl F)=

(A) Constant vpj (B) Scalar vfn'k

€0 (D) 0

Dr Sabha Kant Dwivedi, Professor in Mathematics, IEHE, Bhopal, M.P.



B. Sc | Year Mathematics
Paper: Major Title: Algebra, Vector and Geometry
Question Bank

Q33:  div(p4)is

(A) 0 divA (B) grad ¢ div A
(C) ddivA + (gradg). A (D) @.divA + (gradg).A
Q-34: If # = xi + yj + zk then curl #

afe ¥ = xi + yj + zk o curl # &1 w4

(A) 0 (B) -1 ©) 1 (D) 0

Q-35: If f = x* + y*then grad f is

o f = x* + y* i grad f & W+ 2
(A) 2x+ 2y (B) 2xi+ 2yj (C) 2yi+2xj (D) None of these

Q-36: Ifa=(21,3),b=(-1,2,1),c=(3,1,2), thena- (b x¢) =

(A) 10 (B) -10 (C) 20 (D) 14

Q-37: If @, b,c and @', b’, ¢ are reciprocal system of vectors then -
afe @, b, ¢ dur @', b’, ¢’ Wi & yopd Fem & o —
(A)a-a’ +b-b'+c-¢ =0 (B)a-a +b-b +c-¢ =1
(C)a-a’ +b-b' +c-¢' =3 (D) None of the above

Q38 If(aR) F = xi +yj + zk, then (@) grad (~) = ...........

r -r r r
(A) ) (B) ) ©) ) (D) =z

Dr Sabha Kant Dwivedi, Professor in Mathematics, IEHE, Bhopal, M.P.



B. Sc | Year Mathematics
Paper: Major Title: Algebra, Vector and Geometry
Question Bank

Q-39: r*rissolenoidal ifn=..............

(A) O (B) 3 (C) -3 (D) None of the above

Q-40:  dV@XB)=.orrvon..
(A) 0 (B) b-curla—a- curl b

(C) b-curla+a-curl b (D) None of the above

Dr Sabha Kant Dwivedi, Professor in Mathematics, IEHE, Bhopal, M.P.



B. Sc | Year Mathematics
Paper: Major Title: Algebra, Vector and Geometry
Question Bank

Short Answer Questions

Q-01: If ; =¢xd - =¢xbthan provethata(axb) =¢x (dxb)
aft — =¢xd,— =¢xb fig A E(axb)—cx(axb)
Q-02: If @ is a constant vector then prove that div(¥ x @) = 0

I d e wfewr @ @ Rrg Ik div(@ xad) =0

. ~d [ dF d*F
Q-03 Find 5= sma a%ﬁ:rq E [T E F]

Q-04: Find the reciprocal system of vectors to the set of vectors 2i +3j —k, i—j—2k, —i+
2j + 2k

o afeelt & ogopn ugfy & wfew sd SRR: 20 +3j -k, i—j—2k, —i+2j+2k

Q-05: If a=Sin6i+ CosOj+ 0k, b= CosOi—Sinfj—3k; c=2i+3j—k, then find the
value of :_e[a X (b X c)] atpoint & = 0

afs a = Sinfi + CosOj + 0k, b = CosOi —Sinfj —3k; c=2i+3j—k sar0=0
W

%[ax(bxa)]aﬂﬂﬁaﬁaﬁﬁﬁl

Q-06:  If7 =xi+ yj+ zkshowthat (@) div 7 =3 (b) curl?” =0

AR 7 =xi+yj+zken A B g div 7 =3 3@ curl ¥ =0

Dr Sabha Kant Dwivedi, Professor in Mathematics, IEHE, Bhopal, M.P.



B. Sc | Year Mathematics

Paper: Major Title: Algebra, Vector and Geometry

Q-07:

Q-08:

Q-09:

Q-10:

Q-11:

Q-12:

Question Bank

- - - n n R R
Evaluate [ F .d rwhere F = x*y*{ + yj and the curve C is y* = 4xin the XY- plane from
(0,0)to (4,4)

fcf).d?WWW,ﬁF:xzyzi+yj3ﬁ?wyz = 4xV & aAad (0,0) &
(4,4)d® B |

Ifd = sin6 i+ cos 0]+ 0k, b=cosoi —sin0]-3K, ¢ = 20+ 3j — &, find - @ x
(B’x?)]ate =0

Ife Tz’zsin@i+cos€j+9[€, Bzcosﬁf—sinﬁj—Blz,? =2i+3j—k ad 0 =0w
_)

%[E’x(b x?)] T BT |

If 7 = xi + yj + zkshow that gradr™ = nr™"~2 Pwhere |7| = r

afe ¥ = xi+ yj + zka <o 5 gradr™® = 27 ARk |7 =7

-

If 7 = xi + yj + zkshow that (8) div 7 =3 (b) curl 7 =0

7 = xi+ yj + zkn’kkzbz;s fd (@) div 7 =3 (b) curl 7 =0

z 2 = 2,24 A o2 ;
Evaluate fc F .d r¥where F = x“y*“1 + yj and the curve C is y* = 4xin the XY- plane from
(0,0)to (4,4)

fcl_?).d?’mg@tmaﬁﬁn,aﬁ?=xzyzi+yjaﬁ?wyz = 4xV 7= aaaa (0,0) &
(4,4)d® ? |

Show that [f (axi + byj + czk).Aids = %n(a + b + ¢) where S is the surface of the sphere
x2+y2+22=1

ERIERAED ffs(axi+byj+czfc).ﬁds=§n(a+b+c) SIE Ml x2 + Y2 + 22 = 1o aagf
IS % |

Dr Sabha Kant Dwivedi, Professor in Mathematics, IEHE, Bhopal, M.P.



B. Sc | Year Mathematics
Title: Algebra, Vector and Geometry

Paper: Major
Question Bank

Use Stoke’s theorem to prove that fc(exdx + 2ydy — dz) = Owhere C is the curve given by

Q-13:
x24+y2=4,2z=2
e i ¥ fig B [ (e¥dx + 2ydy — dz) = 0 wEf s aw x* +y* =4, z = 28|
Q-14:  Provethat [d+b b+¢ ¢+d|=2[abc]
=2[db¢]

Rig #RA [d+b b+¢ ¢+d
Q-15: Show that the vector -

F = (x + 3y)i + (y — 22)j + (x — 22)k is a solenoidal.

Wﬁgﬁﬁ??ﬁﬁ‘ﬂf=(x+3y)i+(y—22)j+(x—22)7€ & uRATfeag afeer g—

Q-16: Show that the vector

F = (siny + 2)i + (x cos y — z)j + (x — y)k is irrotational vector.

%WW?=(siny+z)i+(xcosy—z)j+(x—y)EWWW%_

If @R) 7(t)=2i+j+2k  when (SE)t=2

Q-17:
7(t) = 4i — 2j + 3k when (@)t =3
Then prove that (@ g @)
J3 7.2 4t=10
Q-18: If @f)7(t) = 5t%i + &j — t3k then show that (@ Rrg @IRRY)—

22 —~
JE 7 %dt=—14i+75j— 15k

Dr Sabha Kant Dwivedi, Professor in Mathematics, IEHE, Bhopal, M.P.



B. Sc | Year Mathematics

Paper: Major Title: Algebra, Vector and Geometry

Q-19:

Q-02:

Q-21:

Q-22:

Q-23:

Q-24.

Question Bank

(Sl

= ¢ x b than provethat%(ﬁ’xﬁ) =¢éx (@xh)
If @ is a constant vector then prove that div(r¥ x @) = 0

Iy d erer Afew & @1 Rig IR div(@ xd) =0

d [_, dr dz?]

Find 19 stta &ifoma: i s

Show that necessary and sufficient condition for the vector a (t) to have constant direction is

__da =
X —=0.
a ot 0

a%ﬁsﬁﬁsmﬁﬂﬁwﬁ(t)aﬁﬁwﬁsﬂmmmwmqﬁa—-ﬂﬁxgzﬁ%‘l
If @ is a constant vector, then show that curl (a x ) = 2a.
I @ ue IR Afew g a1 g s & curl (@ X ) = 2av

Prove that curl [F x (@ X ¥)] = 37 X @, where a is a constant vector.

g &g &5 curl [Fx (@ x7)] =37 xa v&f a & fad afew 2

Dr Sabha Kant Dwivedi, Professor in Mathematics, IEHE, Bhopal, M.P.



B. Sc | Year Mathematics

Paper: Major Title: Algebra, Vector and Geometry

Q-01:

Q-02:

Q-03:

Q-04:

Q-05:

Q-06:

Question Bank

Long Answer Questions

Find J,F.d7 where F = (x? + y%)i — 2xyj and C is a rectangle in XY plane bounded by
xX=oy=ax=ay=o0

J, F. d7 @ weaiee difm wigi F = (x2 + y2)i — 2xyj @en €, XY wdel 4 € U mad & i
xX=o0y=ax=ay=03 g

Prove that grad (4. B) = (A.V)B + (B.V)A+ A x curl B + B x curl 4
Prove that Rig #Ite: div grad r™ = m(m + 1)r™ 2

Evaluate [ (yzi + zxj + xyk). ds where S is the surface of the sphere x* + y? + z% = 1
in first octant.

I (yzi + zxj + xyk). ds @1 w1 s1d S &t § WA 2% + y* + 22 = 199 ¥ S b wem
areier H Rerd ©

Find the directional derivative of the function @ = x? — 2y? + 4z? at the
point P(1,1, —1) in the direction 2i + j — k.

wod @ =x% —2y? +4z% &1 g P(1,1,—-1) ® 2i+j—k & R & fag s@das sma
BT |

Evaluate [ [ F.nds with the help of Gauss’s divergence theorem for

F = 4xi — 2y%j + 22k taken over the region S bounded by x? +y? =4,z =
Oandz = 3.

e Srgaw W @) wema @ [ [ Fonds o am i @t et F = 4xi — 2y%) + 2%k
gax’+y*=4,z=0andz =33 95 2|
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B. Sc | Year Mathematics

Paper: Major Title: Algebra, Vector and Geometry

Q-07:

Q-08:

Q-09:

Q-10:

Q-11:

Q-12:

Question Bank

-

Provethatcurl(ZxE) = (EE})A —(Z._V))§+Zdiv§—§divz

g I 5 curl(ZxE) = (E.V)Z—(Z.V)§)+Zdiv§)—§)divz

Verify Stoke’s theorem when F= yi + zj + xkand surface S is the part of the sphere

x% + y? + z% = 1 above the XY- plane.

ﬁwmmwaﬁmm?:yi+zj+xkamw“Tﬁéx2+y2+zz=1zmWﬂﬂ?{
P HUW FT WM 2|

! ’

- R o d R 12
If @ , b , 7 are reciprocal vectors of vectors @, b,  respectively then prove that @ x
—/ —/ 14 ! 14 _)_+_b+ e d
b +b XC +¢C Xd = a[_%,_{ if vector @ , b , ¢ are non coplanar

abc

1=/ ’ . - . o ! ’

At d b, Camm AR d, b, cCH A ARTEM R ARRADB-ad xb +b xC +
! " @+b+C _ . - !
T xd —'I[HZ_)]CGETWE’, b, Carmaei ¥
a c

Provethatcurl(ZxE’) - (E’._V’)Z—(Z.?)B +AdivB-Bdiv A
ﬁgaﬁﬁ'&%curl(Zxﬁ) = (E).?)Z—(A.V)§)+Zdiv§)—§)divz

- N - P AR R A A
Evaluate fc F .d ¥ where F = (x* + y*)i — 2xyj and C is the rectangle in the XY-plane
boundedbyy=0,x =a;y=b,x =0

fcﬁ.d?mﬂwﬁmaﬁﬁqaﬁ?=(xz+y2)i—2xyjamC,XY.Wa7rWW%‘@r
y:()'xza;y:b,x=0ﬁm%|

Use Green’s Theorem in plane to evaluate | = ﬁc{(x + 2y)dx + (y + 3x)dy} where C is the
circlex? +y? =1

waael # A1 & w1 werd [ = ¢ {(x + 2y)dx + (y + 3x)dy} & forg @i, st C g
x2+y2=17]

Dr Sabha Kant Dwivedi, Professor in Mathematics, IEHE, Bhopal, M.P.
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Paper: Major Title: Algebra, Vector and Geometry
Question Bank

Q-13: Verify Stoke’s theorem when F= yi + zj + xkand surface S is the part of the sphere x? +
y? + z% = 1 above the XY- plane.

TR T BT A BTG i F o=yl + 2] + xk don g et 22 + y2 + 22 = 181 XY.
ATA B HUR BT AT 2 |

Q-14: Show that V2(r"7) = n(n + 3)r" 2% where 7 = xi + yj + zk

Rrg B V2(r"™F) = n(n+ 3)r" 27 oef ¥ = xi + yj + zk &1

Q-15:  Evaluate [f, F.f ds where F = 4xi — 2y%j + z%k, S is surface bounded by
x*+y2=4,z=0,z=3

i wrd SR [[,F.Ads F =4xi —2y%j + 2%k, S, x> +y* =4,z=10,z=3 & WRag
U9 % |

Q-16: Evaluate fc(e‘x siny dx + e * cos y dy) where C is arectangle with vertices

(0,0), (m,0), (,™/,),(0,™/)

w5 B [ (e  siny dx + e”* cos y dy) 5iEf € v omaa & fowe o
(0,0), (1, 0), (m,™/5),(0,™/5) #1

Q-17: If @ is a constant vector then show that —
I @ TP 3R Afew & a1 s
(i div@Fxd)=0
(ii)) curl(@xd)=-2d
. - 1. _— - o .-
Q-18: Find directional derivative of ~in the direction of 7 where ¥ = xi + yj + zk

Um——r% &1 faefa sraeerst afew T @) fen # sma IR ol ¥ = xi + yf + zk @

Dr Sabha Kant Dwivedi, Professor in Mathematics, IEHE, Bhopal, M.P.



B. Sc | Year Mathematics

Paper: Major Title: Algebra, Vector and Geometry

Q-19:

Q-20:

Q-21:

Question Bank
Evaluate [_F - d7, where F = xyi + (x* + y*)j and C is the rectangle in the xy-plane
bounded by the linesy =2,x =1,y = 10 and x = 4.

JF-dr @1 = s @i, 5t F = xyi + (x% + y?)j iR @ xy—wdel # v I & S AR
@Rty =2,x =1,y =10 a1 x = 43 uRdg ¥ |

(a) Discuss Surface Integral.
IS R B fdemT S |

(b) Evaluate [ F - ds, where F = yi + 2xj + zk and S is the surface of the plane 2x +
y = 6 in the first octant cut off by the plane z = 4.

JF -t ds 1 51 S IR | STEf S werw sreferd § WHae 2x +y = 6 &1 IS &, S Gl
zZ =4 ¥ P T B

Evaluate [[ (yzi + zxj + xyk). ds where S is the surface of the sphere x? + y? + z% = 1 in
first octant.

JI(yzi + zxj + xyk).ds @1 7 = B Tt S WA 1% + y? + 22 = 199 2 S 5 vem
areter # Rerd @

Dr Sabha Kant Dwivedi, Professor in Mathematics, IEHE, Bhopal, M.P.



Question Bank Workshop November 2022 |
Govt Dr Shyama Prasad Mukherjee Science & Commerce College, Bhopal MP

Question bank
B.sc | year
Paper-Major-2/Minor/Open Elective
Title: Calculus and Differential Equation
Part- A
Very Short Question
Q.1 Iff(x)=xe* thenf*(x)is___
A& (x) = xe*, T () BT oo

Q.2 D"(ax+b)™ =

Q.3 ifcosx = ay + a;x + a,x? + -+ then asis

Ifdcosx = ay + a;x + ayx? + - T4 az =

. 0%z
— pXY 2z
Q.5 Ifz=e ,thenflndayax

ARz = e, 9 a"’zzgn?r N |
yox
2_42 .
Q.6 Iff(x,y) = xfﬂfﬂ, then find £,(0, 0)

Af (x,y) = 2L 9 £,(0,0)SITT BN |

x2+y2+1’

Q.7 Find the degree of f(x,y)= tan'l(i)

flx,y)= tan'l(%) CIRCIGES ISR
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Q.11

Q.13

Q.16

Question Bank Workshop November 2022 |
Govt Dr Shyama Prasad Mukherjee Science & Commerce College, Bhopal MP

- in (2 ind X% 4 ,, %
Ifu = xysin (x) , then find = T Y3y
Iy = xysin (X) SEl w—u+ya—u§II(‘l PN |
x/)’ ox oy
2 2
Find the asymptotes of the curve = — - = 1

W%—y—2=1aﬁém?|¢qﬁfﬁa%ﬂiﬂwaﬁaﬁl

a b2

Find the equation of asymptote for the curve
x2y? + x3y3 = x3 + y3, which is parallel to y-axis.
Thxy? + x3y% = x3 + 3, B FAqWRRT ST B S y- 378 & TR B |

If s = csece find p.
Afs = ¢ secop B T4 p ST B |

Find the radius of curvature of the curve x3 + y3 — 2x% + 6y = 0 at origin

T fa7g WR aha + y3 — 2x% + 6y = 0 B dshall AT S BN |

Find the multiple points of the curve y3 + 3ax? + x3 =0

qb y° + 3ax’ + x° = 0P qg el ﬁ?\ﬁﬂﬁﬂﬁl

Solve [ Sin3xdx

A D[ Sindxdx
1

4+sin?x

gl B[

Solve [

4+sin2x

Solve foa fob xy dxdy

Tele. No. 07552551837 | Website : www.gscbhopal.in | E-mail : hegbsccbho@mp.gov.in Page 2




Q.20

Q.23

Question Bank Workshop November 2022 |
Govt Dr Shyama Prasad Mukherjee Science & Commerce College, Bhopal MP

gl Eﬁ%foa fob xy dxdy

2
Solve [ [*/2 (2) dydx

0

gl P flz Jj/z (f)z dydx

y
T/2 T,
/5 fn/z sin(x + y) dydx

Solve flza Js 2a=x? xy dydx

gl Elﬁflza Jy 2a-xt xy dydx

Find the value of fon/z sin*x cos?x dx

3 .
N /2 5in*x cos?x dx T AT ST BN |

Find the value of foz x3(1 —x2)3/24dx

S x3(1 = x?)3/2dx T AT ST X |

fon/z log sin x dx =

Find the area of one loop of 2 = a?cos26

r2 = a%c0s20 & T U B TG A BN |

Find the area of r = 2acosf

r= 2acosf b1 &FBol Sd BN |

Tele. No. 07552551837 | Website : www.gscbhopal.in | E-mail : hegbsccbho@mp.gov.in

Page 3



Question Bank Workshop November 2022 |
Govt Dr Shyama Prasad Mukherjee Science & Commerce College, Bhopal MP

Q. 25 Write the intrensic equation of circle of radius a

a a1 arel g9 &1 A9 AHieRoT ford |

Q. 26 Write the length of curve for r = acos6

dsh r:acoseifﬁmﬁf@\l

Q. 27 Write the formula for length of arc in parametric form.

Taferds FHaRl &1 A g forr |

Q. 28 Write the value of [1/, [1
[1/5 11 @1 =1 for |

Q. 29 Solve fsinidx

g B sin—dx
X
Q.30 [Vx2+a?dx =

Q. 31 Find the I.F. of coszx% +y = tanx

cos?x 2+ y = tanx BT |F. G BN |

i @302
Q. 32 Find the I.F. of Sty =x

43y = x2 T ILF. ST PR
dx x

Q. 33 Mdx + Ndy =0 is exact if Z—I: =

de+Ndy=oua1ﬁagﬁ?ﬁ%zrl%{Z—M=
y
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Q.34 IfL ("N "M) F(y) then IF is

ay

afe - (aN 'W)_F(y)a—s[ IF I |

0x

Q. 35 Write clairaut's equation

FoRI BT FHHNOT fora |

Q. 36 Write Lagrange's equation.
AUTST BT AHHROT fory |

Q. 37 Solvey=px+ap (1- p)
gl BN y =px +ap (1- p)

Q. 38 Examine that (x2+y?)dx + 2xydy = 0 is exact
fRETEU & (x2+y2)dx + 2xydy = 0 JATAT THIHBRT T |

Q. 39 Write Bernouli's equation

AT BT FHIHRT fore |

Q.40 2+ Py = Qs which differential equation

24 Py = Q DI WT Idbel FHIBRY § |

Q. 41 Write the Auxiliary equation of (D> —6D*+ 7D -7)y =0
(D°—6D*+ 7D -7)y =0 &I ABTD THHRUT T |

Q.42 Solve——3——4y 0

%?ffib_\’ 3d—y—4y 0
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Q. 43 Solve +2 +5y—0

Eﬁi’—+2 > +5y =0

1 ax _—
Q. 44 oot =

Q. 45 Sinax =

D2+a?

Q. 46 Find the complementary of 22732' + 4y = Sinx

d?%y .
=2+ 4y = Sinx®T b Bl ST B |

Q. 47 Write the condition when y = e is the solution of — + P + Qy=0

d? d
y:eaXWUT—y+P—y+Qy=OEH€F1'EFGIEﬁ'ﬂTI
dx? dx

Q. 48 If P + Qx = 0 then the part of complementary function of is

afd P+ Qx =0T WG L2+ P2 4 gy = 0 D UXF B BT AT ST S

2
Q.49 C.F. onTZ — 2%+ y = xe*sinx is

2
2y _ 2%+y = xe*sinx BT C.F. BT

dx?

Q. 50 Find the C.F. of (D*1)y = Cosx
(D* 1)y = Cosx @I C.F. SITd & |
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Answers of Part =A

1. (x+n)e*

m m-—-n
o @ (ax + b)

4. Sinx

5 (xy+1e*

6. 0

7. 0

8. 2u

9. bx=+ay
10.x=+1

11.cseco tan ¢
12.2/3
13.(a, @)

cox3x

14.—cosx + —

15. \/ig tan~1! (\/gtanx)

16.2 a2h?
4
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17.

Bl w

18.0

24. 2ma?

25.S =agp
26.ma
27. S = ff\/(‘;—’;)z +(2) ae

28.4m, 1

1 1
312x2  514x2

29.logx +

2
30.5vaZ + x2 + L Sinh1 (f)
2 2 a
31_etanx

32.x3

33.
b
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34. el FOay

35.y = px + f(p)

36.y = x f(p) + 8(p)

37.y=cx+ac(1—c)

38.Yes

39.3—3: + Py = Qy"

40.Linear differential equation IXRIB 3radhet FHIHROT

41.m3—6m?>+7m—-7=0

42.y = cie™™ + ce?*
43.y = cie *cos(2x + cy)
xn

44, — e

n!

—-X
45.—cosax
2a

46.c,Cos 2x + c,Sin2x
47.a° +aP+Q =0

48.y = x
49.(c; + cyx)e*

50.c;e™* + cye* + c3cos(x + c,)
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PART - B
Short Answer Type Question

Write a short note about the contribution of vedic age in mathematics.

Ifed a1 # TR & ATeE © IR F falRay |

If y = acosmx + B sinmx, then prove + m?y =0

?J'f%{y— acosmx + B sinmx Al T2 Q?j +m y=20

If y = e¥sinbx, prove y, — 2ay; + (@ + b%) y =0
IS y = ePsinbx RIg DINTT y, — 2ay; + (@2 +b%) y=0

Expand tan™x using Maclaurin's expansion .

tan™x BT FFART Aot TR HIFTY |

Xyz

fu=e

Hﬁ{u—ewzﬁﬁl@aﬁm

3
, then prove that ———- = (1 + 3xyz + x2y?z2)e*y?

2 2\ ,xyz
axayaz = (1+ 3xyz + x*y%z%)e

Find the radius of curvature of y? = 4ax.

y? = dax BT Tehdl 31 S1a B |

Find the radius of curvature in polar form.

ehdT BT & oy gal 3 o1d v |

Find the point of inflexion for y = 3x* — 4x* + 1

b y=3x' — 4 + 1 AT aRadd fd=g S1d BIfey |
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Q.9 Solve [ sin”xdx
[ sin”xdx T X |

dx
1+3sin2x

[—Z 1 A fApre |

1+3sin2x

Q.10 Solve [

1 ,x2 /x
Q.11 Solve [, [, e’/*dydx.

fol f:z e¥/*dydx & BN |

Q.12 Solve [* tansxdx

gl Elﬁ—f”/4 tanSxdx

0

Q. 13 Find the length of arc y = log secx, X =0 to x = n/3
Tehy = log secx, X =0 X = n/3 B AT DI 4TS S BT |

Q. 14 Find the area between the curve y = x* and y = x

RATT y=x2AR y=xD 49 & &F BT &Fh S1d HITY |

a2 _
Q.15 Solve o, T = sinx

D4 sinx Dl B PN |
dx X

Q.16 Solve =2 +y = xy?

%+y=xy33ﬁ8?faﬁl

Q.17 Solve (x +y)dx+ (x —y)dy =0
(x+y)dx+(x—y)dy=05lﬁ3?faﬁl
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Q.18 Solve p>?—5p+6=0
p?—5p+6=0 DI 8T PX |

Q.19 Solvey =px + /1 + p?
y =px++/1+p2 P & B |

Q.20 Find the orthogonal trajectory of 3xy = x3 — a3
3xy = x3 — 3BT TR FOST STA BN |

d*y dy _
QZ]. SOlVEﬁ—‘LE-l‘y—O
2
2 —42 4y =0D &A BN
d?y

Q. 22 Solve by variation of parameter —2 Ty =cosecx

aer faeror @ Ay |94 +7y = cosecx B B BN |

dx?

Q.23 Solve (D*-5D*+4)y=0
(D* —5D*+4)y =0 ®l BT P

Q.24 Solve- (D*+m*y=0
(D*+m*)y=0®I 8 B

Q.25 Solve (D?+ D-2) y =¢*
(D?+ D-2) y = * BT & BN |
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PART-C
Long Answer Type Question

If y =a cos logx + b sin logx, then prove x2y,.,, + 2n + Dxy, + M2+ 1)y, =0
Jfey = a cos logx + b sin logx RI§ X x2y,., + @n+ Dxy,,, + (12 + Dy, = 0

2x3  2Zx* 2245
Prove that e* cosx = 1 +x—?—T— R

3 2.4 2.5
ﬁ*l@ BN D excosx=1+x—zi—2—x—2x ........

3! 4! 5!

2 4 6
Prove that log secx = =+ =+ 4 ...
2 12 ' 45

2 4 6
RIG BX DI logsecx ==+ +Z ...
2 12 ' as

_ Sin-1 (B xou 0w _
Ifu = Sin ( prey )then show that Pl Y3y = tanu

Ifdu = Sin™? (%)%\' ar Rig a6 J;a—xu+yg—;=tanu

Find the asymptotes of x3 + 2x2y —xy? —2y3 +xy —y%2 =1
o forRaa ash @1 M-Il SId BINTT x3 4 2x2y —xy2 —2y3 +xy —y2 =1

Find the asymptotes of x3 + y3 = 3axy

f=feIRad I @1 AUl S1d ST 3 + y® = 3axy

Prove that the radius of curvature of x = a(t + sint),y = a(1 — cost) is P = 4acos§

R1g Hx @ x = a(t + sint),y = a(1 — cost) DI Ihdl TP = 4acos§€§|—cﬁ 2 |

aTL

(n+1)rn-1

Ife ™ = a"cosnf T Ihdl AT P =L€ﬁ?ﬁ =

(n+1)rn-1

Prove that if r™ = a™cosn@ then radius of curvature is P =
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Q.9 Trace the curve y2(2a — x) = x3

y?(2a — x) = x3®T1 W N |

Q.10 Trace the curve ay? = x%(a — x)

ay2=x2(a—x)fl'7f317ﬁ'@'waﬁl

dx

a2cos?x+b2sin?x

= E@' J;)n/z dx 2

a®cos®x+b?sinx

Q.11 Solvef™?

Q.12 Solve [™? &

0 4+5cosx

fn'/z dx g aﬁ

0 4+5cosx

Q.13 Solve [ [° [* (x* +y? + z%)dzdydx

A BN f_cc f_bb f_aa(x2 +y* 4+ Zz)dzdydx

Q.14 Showthat [ x*/2(1 —x)*/2dx = =

Rig oI fo f01x3/2(1 —x)3/2dx =%

Q. 15 Find the area of ellipse
g BT B ST B |

Q.16 Solve (1 +y?)dx = (tan™'y — x)dy
g B (1 + yDdx = (tan™y — x)dy

Q.17 Solve x‘;—z +y = y?logx
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g BN xz—z+y=yzlogx

Q.18 Solve xdx + ydy = a*(xdy—-ydx)

x2+y2

az(xdy—ydx)

x2+y2

gl EIﬁxdx+yaly=

Q.19 Solve x*p? + xyp — 6y2 =0
T BN x2p2 +xyp — 6y% =0

Q.20 Solvep =log(px —y)
Bal Eﬁp = log(px —y)

Q.21 Solve (D? + 1)y = (e* + 1)?
g (D + 1)y = (¢ + 1)?

d?y dy _ .
Q.22 Solve i 8; + 9y = 40sin5x

. d? d
Bl EW—Z—S—y+9y = 40sin5x
dx dx

Q.23 Solve (D? + 4)y = sin2x + e*
g X (D% +4)y = sin2x + e~

Q.24 Solve 3Ly Bx% + 4y = 2x?

dx?
= —

3%y dy — 2x2
g BN x ™ 3xdx+4y—2x

2
Q.25 Solve x2 ZTJZ] — xz—z + 3y = x%logx

. 2
gl Eﬁ%xZZTZ—xZ—z+3y=x2logx
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Very short answer type questions:

1. orelt Trqg o7 Temaeh staae g g 2 |
ST ;. JT9 AT o6l §9g G T T 999 e 3T e8|

AT e Tl JHHF ATTT o TY, ee; = e;
U e, i qcHHS JqT oI L, ee; = e

W 61 = 861 = e.
;T HHg il AT JaTd ABA T B |

Show that the identity element of a group is unique.

Ans. let e and e, be two identity elements of group G. Then, we have ee; = e, if e is
the identity and ee; = e if e; is the identity.

But ee, is a unique element of G .

Therefore, ee; = eand ee; = e; = e =e;.

Hence the identity is unique.

2. ST A H GHATSY |
:—GsﬁﬁﬂT“o”G ﬁ%ﬁﬁﬁ'ﬁﬂﬁ, M, aob=boa I a,b €G
= forg, ar fista 534116, 0 ) FEATAT & |

Discuss an abelian group.

Ans. A group (G, o) is said to be an abelian or commutative if in addition to four

group axioms the following postulate is also satisfied.

Gs. Commutativity. The binary operation “0” in commutative in G Ii.e,
aob=boa Vab €G.

3. 9Hg & Frx &l TATHT ST |
- YE G % 99T 79 - G a4l F UF 9qgT Z THE G F 0%

(centre) FEATAT ¢ |

T ®9H, Z={z€G|zx=xz Vx €G}.

Define centre of a group.
Ans. The set Z of all self - conjugate elements of group G is called centre of a group G
. Symbolically

Z={z€G|zx=xz Vx €G}.




4. TATTT &I AQ TH G T T TAH A9 a5 F TdAH (TAHHA) g, T
G AT 2 |

-H\Ala,b € G T g | T [G  Fa¥ah TerH | |
a,b € G > ab € G Vab€G [ afEeaT ¥
= (ab)™! =ab
a9 (ab)™ =ab=> b lal=ab
= ba = ab [al=a,b™t=b]

AT ab =ba Va,b € G FAA: G TF AT T4 & |
Prove that if every element of a group G is its own inverse, then G is an abelian group.

Ans. Let a,b € G [ closure properity of G ]
abeG=>abeG VabeGaG [ by hypothesis ]
= (ab)™! =ab

Then, (ab)™ =ab=> b ta l=ab
= ba = ab [at=a,b 1= b]
ab = ba V a,b € G is an abelian group.

5. f@Trzu % 363x = 99 (mod 22) FTEAE |

- Ff# g.c.d. (363,22) = 11 37T 99,11 & AATSH T | A: THHT A G |

Show that there is a solution of 363x = 99 (mod 22)
Ans. Since g.c.d. (363,22) = 11 and 99 is divisible by 11. Hence its solution exists.

6. mE W {1,—1, i,—i}, i7" FIfcFAT RN ?
- i A 4 ZRO |
In group {1,—1, i,—i }, what will be the order of i ?
Ans. Order of i will be 4.

7. ITEHE Tl 30T Aigd GHATT |
- TH (G, *) FT TF (<6 STaHgT H, G FT TH ITHAHE FgdATdT &,
DI

() Hafmar > % o e g,
(i) (H, ») TFEEE|
Define Subgroup.

Ans. A non-empty subset H of a group G is called a subgroup of G if

Q) H is stable for the composition in G.
(i)  His agroup for the composition in G.



8. ARG UFUNRMTITAZ 23R a € G, MG H™TF a2 @ =,

- Ffo U aRHT T & B staaa i wife w1 "qg i Fwife fawrtoa
o(a)
0(G) "

. 0(G) = K.o (a) T quris K T,

AT a° G) — aK.o (a) — (ao (a)) K _ eK = e.

o
FLAT g, AAUS

If G isafinite groupand a € G, then prove that a® (@ =e.
Ans. Since the order of any element of a finite group divides the order of the group, so
o(a)
0(6)’
=~ 0(G) = K.o (a) for an integer K.
Hence a® (@ = Ko@) = (g0 (@) K = oK = ¢

9. Fh T THg Tl AT |
- TH AR (G, .) Th T FgATdT g AQ a € G & (MU YA FqTT a €

G, a™ FETH G, Tl n qUIF & | TAIHTcHT =7 H,
G = {a"*|ne€ I}

HTTT a FT G FT TTH Fgd ¢ |

Define cyclic group.
Ans. A group (G, .)is called cyclicis fora € G, everyelementx € G is of the
form a™, where n is some integer.

Symbolically, G = {a"|ne€ I}

The element a is called the generator of G.

10. =T 798 ({1, 0, w?},.) & 59 w77 § ?
- SH THE w,w?

generators of the cyclic group ({1, w, w?},.) ?

Ans. Generators w, w?

11. H ST K A 6 3T 8 FIfE % ITAHE & | T THg | ATTal sl
=AqH HE&IT g ?

- SIATH HE&AT 12 AT |




H and K are respectively subgroups of order 6 and 8. The least number of elements in
the product HK set will be?
Ans. Least number of elements in the product HK set will be 12.

12. =% G 998 % H, K TR IU99E g al o(HK) ?
- (HK) = o(H)o(K) .
If H, K are subgroups of the group G, then o(HK) is?
Ans. o(HK) = o(H)o(K).

13. G T H THHT ITHHg T 1= 3T Fao e T+t g e G & o

gHg™?
-gHg 1= H.

H will be a normal subgroup of G if and only if for all g € G then gHg™?! will be?
Ans. gHg ! = H.

14. 99 & | e I &1 Tah ITEHE 9T Uah AT (T9H) IT998E ¢ |
- 2
A subgroup is always an invariant (normal) subgroup if its order will be?
Ans. 2.

15. geri=d it Fordl sracit a4 T TodT STHYg THHT 3IaT & |
- GTAT G T ATl Hg ¢ TATH, G FT TH ITAAg g AT AT x, G FT
T TAAT AT h, H 15 T4 2 | A

xhx™ ! =xx"1h [Gamaei g x~th = hx™! ]

=eh [xx~ ! =e]

=h €H
X EQG, h € H = xhx™ ' €H.
Show that every subgroup of an abelian group is normal subgroup.
Ans. Let G be an abelian group and H is a subgroup of G. Let x be any element of G
and h is any element of H. We have
xhx ' =xx"1h [ G is abelian x 1h = hx™1 ]
= eh [xx™1 =e]
=h €H

XEG h €EH = xhx™ ' €H.

16. 7% G TH 9Hg ¢ af 998 G /K TATHT gRm Iia
- K T Y99I 3T9E ¢ |




If G is a group, then the group G /K will be defined if ?
Ans. K is a normal subgroup of G.
0(G)

17. Ffs N 9T 998 G FT UF THET 3998 & , al o(G/N) = -

- TRCATOT A,
o(G/N) = G § N = T3 T3 2ferr am agasgal & 9
=G ¥ N FT g%
= G ® Jag4l i §eaT/ N § Jaq41 il HeA
— 0(G)
"o
If N is a normal subgroup of a finite group G , then o(G/N) = %

Ans. We have o(G/N) = Number of distinct right (left) cosets of N in G

=The index of N inG.

= (Number of elements in ¢) / (Number of elements in N)
_ 0(6)

o)

18. e TEATHRIT gral g Tia:
- Weheh, AToTaeh 3T THTHRR ¢ |

The function f: G - G’ is isomorphism if ?

Ans. f is one-one, onto and homomorphism.

19. FYTHRTIAT U T9F THT F FI7 &l A0 |
- TS f 998 G T 9qg G’ § UF TqLerdt HIHIAT g af f T A K,

G T T TETHTT STHHE gidl &

State first theorem of homomorphism.
Ans. If f is a homomorphism of a group G into group G', then kernel K of f is a

normal subgroup of G .

20. FHT 9T FHTRIAT AT AT THT % FIT &l 19T |
- AEATG ARG A HIEE TATf : G > G', G FT A=gah G' T2
U FHTHRIAT & T2 f FT Fded K %ﬁf@@?ﬁﬁt%% ,G' T
SSRIEAEA
State Fundamental Theorem on Homomorphism of Groups.

Ans. Let G and G' be the two groupsand f : G — G', is a homomorphism of G onto
G' . If K is the kernel of then prove that G /K is isomorphicto G'.

21. FHTHTILAT T ATY (FeieT) T THATIT |



- I TTAT=ET f 99g G #7998 ¢' & AT g, °7 G & 39 Taq4dl
T TAFT K ST G' o Tc0qHE e | Arogiash FIaf=id aid g GHTwIdr f
&1 AT (FeeT) FgATAT S |

Explain kernel of homomorphism.

Ans. If the mapping f of group G is a homomorphism in group G’ , then the set K of all

those elements of G which are mapped onto the identity e’ of G’ is called kernel of
homomorphism.

ZZ.W(é 3 i)fr Tfae®e (inversions) ST FHITT |
:—a%‘T‘ a, =3, a, =2, a3 =1.
THAaTal (1, 2) M AT W EgH a@d 8.1 — 2 =R qAT 3 — 2 = 47 |
T (1, 2)sfaafaa g |
TH a4l (1, 3) M AT T EgH @A g :1—3 =RUAAT 3 —1 = & |
TH (1, 3 )sAama g |
TH ATl (2, 3) F AT WA @A g 2 —3 =FKAqIT 2 —1 =
o |
TH (2, 3 s ataa g |

(1,2), (1,3) 3 (2, 3) & qr Ifae®= (inversions) 2 |
1 2 3 )

3 2 1/°

Ans. Here a; =3, a, =2, a5 =1.

Consider the pair (1, 2), we see that

1—-2=—ve 3—2=+4wve, hencean inversion.

Consider the pair (1, 3), we see that

1—-3=—ve 3—1=+4wve, hencean inversion.

Consider the pair (2, 3), we see that

2—3=—-ve 2—1=+wve, hence an inversion.

(1,2), (1,3 )and (2, 3) are three inversions.

Find the inversions of the permutation (

I
VN
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w N
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w N
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vl V1
—



/1 2 34 5 /1 2 34
Iff—(2 3 1 5 4)andg—(1 3 4 5 ),thenfmdfg
(1 2 34 5 3
Ans. Herewehavefg—(2 3 1 4)( 4 )
=(12345)(23154)
2 3 15 4/\3 4 1 2 5
=(1 2 34 5)
3 4 1 2 5/
24, S, FATHT THg Hl HITE FATE |
- 24,
What is the order of the symmetric group S, ?
Ans. 24 .

25, T FHAT T TICATIOT AT |
- Tah F®H= T ST n (&6 (SAfesraed) &l =7d: (cyclically) Staeamod Far

2, T T AT FHgaTdr g |
Define cyclic permutation.

Ans. A permutation which replaces n objects cyclically is called a cyclic permutation
or circular permutation.

26. ATFAT G TF 39 el 94g g | Ttz & afaf== £:6 - 6 5
T ST 8 RET ST g2 f(x) = x 71 V x € G. U TFR11AT 51 & |
-Hh G AT AEAT g, 3x,y € G TATRR g h xy # yx

et AR FITET, f (ey) = f (x) f(y), T
(y)t =x"ty™!
(y)™ = @x)™
(xy)VT = (e )T
Xy = yx

ST T U G ¢, A f U FEhTdT el ¢ |

Let G be a non-abelian group. Show that the mapping f: G — G given by f(x) = x~1
V x € G is not an automorphism.

Ans. since G isnon abelian, 3 x,y € G suchthat xy # yx

Suppose, if possible f (xy) = f (x) f(y),then
(y)t=x"ty™
(y)t=@x)™

(xy)VT = (x )T



Xy = yx
Which is a contradiction. Hence f is not an automorphism.

27. 912 G = {a, a? a®, a*, a® = e} FIlc 5 & TH Fh T 9YE & qd

o(A(G)) & ?

-4

Let G = {a, a?, a®, a* a® = e} be a cyclic group of order 5, then o(A(G)) will be ?
Ans. 4.

28. UF FHETHH TdT R AT qT FgdTdl g T1s TdH a € R % ™@
TS AL QOIE d(a) TH TR TRATEAT 21t
(1) d(a,b) = d(a) 59 a, b #0,
(2) I9%F a€RTAT b #0 €R,%™UT 3 q,r E RTATFRIL G &I
a=bg+r, r=0T7d(r)<d().

Define Euclidean ring.
Ans. A commutative ring R is said to be a Euclidean ring if for each a € R there is
defined a non - negative integer d(a) such that
(1) d(a,b) = d(a) Whena, b + 0,
(2) Foreachae Rand b #0 € R,3 q,r € R such that
a = bq + r, where either r = 0ord (r) < d(b).

29. =T (N, +, .) U& AT g1 AT @l ?

- AT T T |
Structure (N,+, .) will be aring or notaring ?
Ans. It is not a ring.

30. qUTTehI & T 9T & TgI=
f(x) = 2+ 3x + 6x2,
g(x) =3+ 7x% — 9x3. BI AT 1@ HIT: f(x) + g(x).
- f(x) = 2x° + 3x + 6x2
f(xX)= aogx®+a;x+a,x*+azx3
g(x) =3x°% + 7x? — 9x3.
gx)=box®+b; x+b,x*+bsx3

ao =2, a, =3, a, =6, a; =0

b0=3,b1=0,b2=7,b3=_9.



If there are two polynomials over ring of integers following as
f(x)= 2+3x+6x% g(x) =3—2x+7x?>—9x3. Thenfind  f(x) + g(x).
Ans. - f(x) = 2x° + 3x + 6x2

f(x) = aox%+a;x+a,x>*+azx

g(x) = 3x9% + 7x% — 9x3,

gx) = box®+b,x+b,x*+bsx3

a0:2, a1:3, a2:6, a3:0

b0:3,b1:0,b2:7,b3:_9.

3. AR R UFTAT A TSI E fF a? = aVa € R, a1 g Frforg f#F

a+a=0,Ya €R,AAT R TAF 999 & FT AT TAAMH ¢ |
-~-a€R > a+a €ER.

(a+a)? = (a+a), TATE,
> (a+a)(a+a)= (a+a)

(a+a)a+(a+a)a=a+a [T Far ]

(a® 4+ a?) + (a®> + a®) = a + a [ =feyor fagwor Fa]

(a+a)+(a+a)=a+a [ a?=a]
(a@a+a)+(a+a)=(a+a)+0 [a+0=a]
(a+a)=0

If R is aring such provethata + a = 0,V a € R i.e each element of of R is its own
additive inverse.
Ans.a€R = a+a €R.
Now (a + a)? = (a + a), given
=2 (a+a)(a+a)= (a+a)

(a+a)a+(a+a)a=a+a [ left dis. law]

(a®?+a®)+(@*+a®)=a+a [ right dis. law]

(a+a)+(a+a)=a+a [+ a?=a]
(@a+a)+(a+a)=(a+a)+0 [a+0=a]
(a+a)=0

32, THAR[UITehI T FgUE hl TIEATIRT hiforT |
- Ife 9T (R, +,.) Tk THT J9I9 T@dT g, AT YAIAL Tgas foreehl
HITE n g TAT IHHT 3T [0 1 g, T[T agIa FgaTal & |
Define monic polynomial.

Ans. If the ring (R, +,.) contains an identity element, then a non-zero polynomial with
order n Nand leading coefficient 1 is called monic polynomial.




[N anN

33. g7 ATS® Wgd Uah TIHT FATAHHT T U I RT T1d g, FHIT
qcT g a7 ATqH ?
- FIT TA G |

A finite commutative ring without zero divisors is an integral domain, statement is true or
false?

Ans. Statement is true.

34. AT a #0 €1 (I,+, .) TH FHHT LUITHRT I7q &, qT *g Hiforw
a? > 0.
- FfHa #0, 79 BfaFerar AaaEaTd a >0 AT —a >0 TR
a >0 ,dq IRATITH a? > 0
I, —a >0 q@ IRA™TH, (—a)? >0

F% (—a)? = a?Fqaua a® > 0.
Ifa # 0 €1where (I,+, .) is an integral domain, then prove that a’>0.
Ans. Since a # 0, then by Trichotomy law, eithera > 0 or if —a>0,
a > 0 , then by definition a? > 0
if, —a > 0 , then by definition (—a )? >0
Since (—a )? = a? therefore a? > 0.

35. FAAT T & (mod 17 ) & ,5/7 =?
.- 8.
In residue classes field (mod 17), 5/7 = ?

Ans. 8.

36. ST T QORI &1 gIaT g, HIF 97 g AT 6T ?

- F/IT AT |
Every finite integral domain is a field, statement is true or false?
Ans. true.

37. Afeer afvg R* ¥ g7 afeer #4152
- (0, 0, 0, 0).

What is zero vector in the vector space R*?
Ans. (0,0, 0, 0).



38. ¥fera: uxa= gfeer &1 afxariog Fifor |

- FTAT V(F) TF A< G912 g, V % GiQel &7 UF 90 99g7
S = {aj,ay, .., a,} FEATAT 8, TR a4, ay, ..., a, € F AT FT

aftqea , SEH I Tt 0 981 & ST T g Al
a1 + aa, + -+ aya, = 0.
Define linearly dependent vectors.

Ans. Consider a vector space V(F) . Let S = {a;, a5, ..., a, } be a finite set of vectors
V(F). The set S is called linearly dependent if there exist scalars a4, a,, ..., a,, € F not

all of them zero such that a1 + aya, + -+ aya, = 0.

39. TAT=U #T =9 (1,2), (3,4), R? & forw srame AT w<ar ¢ |

.- A9l a,,a, € RTA THL ¢ T
a,(1,2) +a,(3,4) =0
(a; +3a,, 2a; +4a,) =(0,0)

a1+3a2=0, 2a1+4‘a2=0

a1=0, a2=0

7@ qET {(1,2), (3,4)} I =T £ 2, R2 ¥ forw s anm |

Show that the vectors (1,2), (3,4) form a bas is for R2.
Ans. Let a;,a, € R be such that a,(1,2) + a,(3,4) =0
(a1 + 3a2, 2a1 + 4-(12 ) = (0,0)

a, +3a,=0, 2a;+4a,=0
a, =0, a,=0
Hence the set {(1,2), (3,4)} is linearly independent.
Again the dimension of vector space R2is 2, and 2 is basis ofR2.
40. T TG i< A2 V(F) % Td® ITaAte W & g

FIT dimW < dimV dF gROT AT (6T ?
- YA qI g |

For each subspace W of a dimensional vector space, statement dimW <

true or not ?
Ans. True.

41. AT { a, B } T LHa: TqGT Fgd g ATa ?

The set of vectors a, g is called linearly independent if ?

dimV is



42, mfeer gt & foro ol wir forfe sie farg Sirfom
Write statement of dimension theorem for vector spaces.

43, Fixer AHTY THTHRIAT T AT T AHATSC |

- ATAAT f T 99 918 U(F) T U gfeer 9918 V(F) § T Tl
g, @l f &0 A8 U, W F 39 A4l &l SAqag e arer U & Th
STHHFA § , ST f o I V F T G1Q9T ¥ srogiash Tat==I07 wed & ,dal
4 ker (f) @ AFRd & & |

e RTcH S &7 H,

ker (f) = {aeU:f(a) = 0'SEN 0,V AT LA ARAE } .

f(0) = 0" 3rdua ker(f) = ¢

Define kernel of a vector space homomorphism.

Ans. Let f be a homomorphism of a vector U(F) into a vector space
V(F). Then the set of all those elements of U which are mapped into a

0'of V is called the kernel of a vector space homomorphism and is
denoted by ker (f) symbolically

ker (f) = {a e U: f(a) = 0'where 0’ is the zero vector of V}.
Since f(0) = 0', therefore, at least 0 € ker(f). Hence ker(f) # ¢.
44, 9faf3urT(a,, a,,a3) = (a; + 3, az +3), T: V3(R) = V5(R) T
e FUCROT I AT 8T GABT |
- 76l TE Teh W TIROT AL g |

Mapping T(aq,a,,a3) = (a; +3, a, +3), T: V3(R) = V,(R) is a linear
transformation or not ?

Ans. This is not a linear transformation.

45. HTET f G F912 V(F) & Tah Leh ®eAd g , a9 290180
f(0) =09 8T 0eVandOeF.
- o/ &, f, I % g,
V aeV=f(a)eF.
F(@)+0= f(a)ve 0€F
f@+0=f(a+0) [a+0= a]
f@+0=f(a)+f(0) [f e ]



f(©0)=0 [F ¥ 9757 % 979 [Aea" Faq ]

Let f be a linear functional on a vector space V (F) .Then show that
f(0) =0where0eVandOeF.
Ans. As f is a linear functional, we have
V aeV =>f(a)€eF.
f(@+0= f(a),where0eF

f@+0=f(a+0) [a+0= a]
f@+0= f(a)+f(0) [ f is linear]
fO=0 [ by left cancellation law for addition in F ]

46. TR T = V, » Vy , U LG TITALT &, ST ! THF TehT¥ TLATOT &
T(x1, %) = (X1, X+ Xy, X). ST T FAT |
- ZH A 8 AV, & o /e smeme S = {(1,0), (0,1)}.
R(T)=1[T (1,0),T (0,1)].
T (1,0) = (1,1,0),T (0,1) = (0,1,1).
aq: fau ro ST Ateer V, ® Waeha: Taas gt . Ty 399 F Fis AT
ELIEREIEIEERUEE ]
qqUF T Fie9r R(T) o0 e a97d & |
AT

T #rATfd = p(T) =2.

Let a linear transformation T : V, — V5 be defined by  T'(xq,x,) = (x4,
X5+ X5, X,). Find rank.
Ans. We know that the standard basis for V, is S = {(1,0), (0,1)}. R(T) =
[T (1,0),T (0,1)].
T (1,0) = (1,1,0),T (0,1) = (0,1,1).
Clearly these two vectors are L.I. in V5. Since neither of them is a scalar multiple of
other.
So, these vectors will form a basis for R(T). Hence
Rank of T = p (T) = 2.
o (e N enN

47, T IATEAT £+ V) > V, T Ushah soaTae 3T U e 97 g,
G fl:V, >V, gnm?
48.:- I g |

If f: V; > V, isone-one onto and linear transformation, then f~1: V, -V, is?




Ans. Linear.

49. n-Tafier wif<er A9 &1 5q F97 g7 2
- n- et wfeer auf® g |

The dual of n- dimensional vector space is?
Ans. n-dimensional vector space.

50.3148 A = ;L g] & ST HIAT &l AT M7 |

- s A & 3ifRaaTiOe dHieRoT g,
|A— AI|l =0,
4 -2 2
= | 3 3—)L]_0
> @-NDB-D-6=0
> 12-714+6=0
> (A-1)(A-6)=0
=>1=1,6

AT: AT A AT T 1, 6 5T |
4 2
3 3r
Ans. characteristic equation of the matrix A

|A— 11| =0,

4—-2 2
= [ 3 3 —A] =0=

2 @l-1)B-1)-6=0
> 2-71+6=0
> (A1-1)1-6)=0
=2>1=1,6
Hence eigen values of the matrix A are 1,6.

Find eigen value of the matrix, A =

Short answer type questions:

1. FERTA hr gferd strawr forfe |

Write a brief biography of Brahmagupta.

2. AX a FIAANT a~ g al a !, FIAam g a 719d ((a)"H " =a.
If the inverse of an element ‘a’ in a group is a™1, then the inverse of a™1, isa, i.e.,
(@™ *'=a

3. X HAXK 998 G F Fitvaaq g ar (HK)™*= K~*H™*.

If H and K are any complexes of a group G, then

(HK)™'= K™*H™ .



4. AT Fehi T THg U ATl T8 giar g |
Every cyclic group is an abelian group.

5. I3 n TH & UM g 9T a Fls QO n g F qTIeqd: 97T g, al
a®™ =1 (modn)
Sel ¢ AT FAT 7 |

If n is a positive integer and a is any integer relatively prime to n, then

a®™ =1 (mod n)
Where ¢ is the Euler ¢ -function.

6. TTHT THT F FI &1 forfeT |

Prove Fermat’s theorem.

7. AR H, G FTITAHE ¢ AT N, G T TOATT IT6HE ¢ , af (a@red &

H N N, H 3T 998 39995 g |

If H isasubgroup of G and N is a normal subgroup of G , then show that H N N is
a normal subgroup of H.

8. Tor¥TT g &l II(ELW Algd TILATIUT Tl |

Define Quotient group and give an example.

9. THg T AHATHILAT Hl AT |

Define homomorphism of a groups.

10. TR f: G - G' gl il AATRIAT E , TAT f(e) = e ' S&T e X
e 'FHM: G AT G ' % THAF T39I .

If f: G - G'isahomomorphism of groups, then f(e) = e ', where e and e ' are the
identities of G and G ' respectively.

11. 19 f THg G FT 998 G ' | A&t F9161ar g | 9t £(G), G
TG ' H FHIRRT Iatad g, a1 6g e & £(G), ¢ 1 UF IT6Hg
2l

Let f be a homomorphism of group G in group G '. Let f(G) be homomorphic image
of G in G ' then prove that f(G ) is a subgroup of G .

12.5FH7:|7T(1 2.3 4)mqﬁaﬁwma&rﬁq|

X 'y Zw




Find the inverse of the permutation (1 2 34 ) :
X Yy Zw

13. AT ¢ T THg g TAT AT Al g, ¢ T U F a9 g a9
giaf== 7,: 6 > 6 ST
T,(x)=gxg™' Vx €G.
o OiTud g, 6 FT Uk TATHRIar ¢ |

Let G beagroup and let g be a fixed element of G. Then the mapping
T,: G — G defined by
is an automorphism of G.

14. Torg Fforw & qurient T T9F 1 TTLT0T AR ST O F 19, A7
(I+, .)) TF THa TqE |

Prove that the set of integers I with respect to ordinary addition and multiplication;
i.e. (I,+, .) isan integral domain.

15. Mg fiSuHr &= (F,+, .) §¥(@) P =a"'b~', a,b €F,b #
0O,a #0
Inafield (F,+, .) prove that
(ab)*=a"'b7t, a,b € F,b #0,a #0.

16. |T29T HHY T TRATIOT ST |

Define vector space.

17. 99 AT V(F) T Aicer AtHE g, 0,V T 97 Ti29T (zero vector) § 0, F
T 9T AT (zero scalar) g | T :a(—a) = —(aa) Va €F,
Vael.

Let V(F) be avector space, 0 be the zero vector V and 0 be the zero scalar of V.
Then: a(—a)= —(aa) Va€F,VaceVl.

18. g v s aqga W = {(a, b, 0): a,b € F}, V3(F) fT U%
Tfeer IUATHE (vector subspace ) £ |

Show thatthe set W = {(a, b, 0): a,b € F}, V5;(F) is avector subspace of
V3(F) .



19. FfE W, 3l W,ateer g it Suaasai g aa: W, + W, , V(F) &t
STEEs g |
If W, and W, are subspaces of the vector space V (F), then

Q) W, + W, is a subspace of V(F).

20. Torg Foo & e afmsly(R) § 3wk a; = (1,2,3),a, =
(1,0,0), a3 = (0,1, 0) 3T ary, = (0,0,1) T T TEFa: TAT T |
Prove that the four vectors a; = (1,2,3),a, =(1,0,0),a; = (0,1, 0) and a, =
(0,0,1) in V3(R) form a linearly dependent set.

21. Vo(R) FaqgaS =(1, 1, 1), (1, 1, 0),(1, 0, 0)  ATYEN o T
et Tfeer T T, STt a = (4, -3,2),

Find the co-ordinate vector of relative to the basis set
S=(,1,1), (1,1, 0),(1, 0, 0) of V5(R) where a = (4,-3,2).

22. TRt FHTHRTAT &t ATY (Feier) Tieer AF8S U(F) FT U afeer SUaies
BT g |

The kernel of a homomorphism is a subspace of U(F).

23. TITEU T TITALOT T ¢ Vo (R) = V3 (R) ST IRATOA &
T(a,b) = (a+b, a—b, b) Ya,b € R V,(R) & V3(R) H U= Ifa=
AT & |
Show that the transformation T : V,(R) — V5(R) be defined by T(a,b) =
(a+ b, a—b, b) isalinear transformation from V,(R) into V3(R).

3 2 4
24.&!?{3[2 0 2| % sreae 7 A1 FfST |

4 2 3

3 2 4
Determine the eigen values of the matrix [2 0 2].

4 2 3
1

0 1
25.311%[1 0 —1] T STTTALATO THIHLIT AT il T |
1 -1 0

0 1 1
Find characteristic equation of matrix, [1 0 —1]
1 -1 0

Long answer type questions :

1. AL F H2H | TS0 1 Uragiiass 7. 97 1 == Hi9y |

Discuss historical background of the algebra in the context of India.



2. AT Q, THT &« IRHT H&ATel %7 9qgT ¢ i *'Q, T fg=%
Gihar & St e e g o ioa 8 2 a * b=a?b, a,b € Q,

Z9TET #1(Q,,,*) FT UF AT T ¢ |

Let be the set of all positive rational numbers and is a binary operation on defined as
a * b=aB—b, a,b € Q,.
Show that(Q,,*) is a commutative (abelian) group.
3. AT H3TH, 98 G F A STTHZ & , AT H; N H, T G F1 TF
ITHAE BT € |

Let H,;and H, are two subgroups of a group G then H; N H, is also a subgroup of G.

4. TH T T THg & TAH ITHHE TohiT grar g |
Every subgroup of a cyclic group is cyclic.

5. Torelt STHHg & T (eI (ATH) Tgaagd AT af s a7 9999 gid
g |

Any two right (left) cosets of a subgroup are either disjoint or identical.

6. Tl IRTHT HHE o T ITHHE #l IS THG I RIS HT AT gIdl
2|

The order of each subgroup of a finite group is a divisor of the order of the group.

7. TohelT 99E #T G UF IT99E H, G FT U THH IU6Hg gial g Jia
ST Ao T(x G § H o I (007 Ggaqgdl &7 A I9: G § TH

HERKEERE R

A subgroup H of a group G is a normal subgroup of G if and only if the product of
two right cosets of H in G is again a right coset of H in G.

8. Tohe(T THg & &I THTHTT 9Hg! F 948 TF TaTHT IT9Hg 2l ¢ |

The intersection of a two normal sub groups of a group is a normal subgroup.

9. TF AFT TohiT THE TUIEI o AT g o qeATHIT grar g |

An infinite cyclic group is isomorphic to the additive group of integers.

10. HYZI 9T FHTHRTAT 0l A5 T7T orfey =i g i |
State and prove the fundamental theorem of homomorphism of a groups.
11. n ST 92 n | FHAAT T (1) nl G7 FHAT AT (%) n! A9 7997 2ra
2|



Of the n! permutations on n symbols, (*2) n! are even permutations and (*2) n! odd
permutations.

12 3T T T FAT TAT TATIT 9T |

State and prove Cayley’s theorem.

13.7FHT 99 G % it FaRtarett 1 g T == & ST
GATSIA o T H o« & qT9e] T 99 1Al & |

The set of all automorphisms of a group G forms a group with respect to composition
of mapping as the composition.

14, T8g ST 6T TF 6T A0 T TG 6 TARTAT3A 6 T ol it 2 2 |

Prove that the group of automorphism of an infinite cyclic group is of order 2.

15. T TAT R T AT Ugd g T1Q A< had I1a R § Fea" a9 97

el

Aring R is without zero divisors if and only if the cancellation laws hold in R.

16. | TEATHAT T THGT HiHT QUIHRT I T80 ¢ |

The set of all complex numbers is not an ordered integral domain.

17. T & AfAaTda: U quiiisa iq 2rav ¢ |

Every finite integral domain is a field.

18. AT FATY V(F) & TF ATA <k STEHGT W FT V FT ITGATS g
T sraeTs vg wiaee g
a,beFdIT a, f €E W=>aa+ bBeW.

The necessary and sufficient condition for a non- empty subset W of a vector space
V(F) to be avector subspace of V is
a,be Fand a,  €E W= aa+ bBe W.

19. wf¥foa fadha afeer gufe & forw sfeaca T &1 %9 forfee o g
FIfr |
State and prove existence theorem for finite dimensional vector space.
20. I w e aiiHa A afeer au9fs V(F) #7106 IU9R e 8, a9
dim— = dimV — dim W.
If W be a sub space of a finite dimensional vector space V (F) then
dim— = dimV — dim W’




219147 o R3 9X T U as "9 g , ST
T(xl’ Xy, x3) = (X1 +x3+x3, —X1 — X3 —4x3, 2Xx1 — X3)
FaRATfua g | IR B = (ay, @y, a3), ST
a;, =(1,1,1), a, =(0,1,1), a3=(1,0,1)?
g T o A48T &7 G AT 9T |
Let T be the linear operator on R? defined by
T(xlj X5, x3) =(x; +x,+ %3, —xX1 — X —4x3, 2Xx; — Xx3)
What is the matrix of T in the ordered basis B = (a, a,, @3), where
o, =(1,1,1), a, =(0,1,1), a3=1(1,0,1)?

22, FITE — AT THT &7 FI9 e e g e |

State and prove “Rank - Nullity theorem”.

6 -2 2
23.M=qg A= |-2 3 —1]%6“5”*1Hldfaﬁ'{%i‘lcléili‘ld afeert &
2 -1 3
gt i |
Determine the eigen values and corresponding eigen vectors of the matrix
6 -2 2
A=|-2 3 -1]
2 -1 3
2 -1 1
24, AT A= |—1 2 —1|7% TSI FHIHLOT I JTT AT T
1 -1 2
AT hIToTT il Tg A FIT G gl g A~ it ;1 Hioiy |
2 -1 1
Find the characteristic equation of the matrix A = |—-1 2 —1] and verify that
1 -1 2
it is satisfied by A and hence obtain A7
1 0 -1
25. AU A AMHEATg A= (1 2 1 |fa=wfag]
2 2 3

1 0 -1
1 2 1 |isdiagonalizable.
2 2 3

Show that the matrix A =
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CLASS-B. Sc. Il YEAR
Paper — I, Advanced Calculus & Partial Differential Equations
Very Short Questions ( with Answer)
Unit —I
Q.1 If a # 0 and b are two elements of R such thata.b = 1, then b = a™!

Solution: Giventhata #+= 0 and b € R suchthata.b = 1
Thena.b=1= at.(a.b)=a .1 [sincea€R=> aleR]

= (al.a).b=at, by associative law
> 1.h=al [sincea™t.a =1 € R]
= b=al [since 1.b = b € R]

Q.2 If a # 0 and b, c are two elements of R such thata.b = a.cthen b = ¢

Solution: Given that a # 0 and then the inverse of ai.e.a ™ € R
a.b=a.c> at(a.b) =a(a.c)

= (ata).b=(ata).c by associative law
> 1.b=1.c [sincea™.a =1€ R]
= b=c [since 1.a = a € R]

Q.3Ifx,y,z € R, then prove that |[x + y| < |x| + |y|

Solution: we know that x < |x|andy < |y|and —x < |x|and —y < |y|
Sox+y< |x|+]yl] ..(Dand (-x)+ (—y) < |x| + |y]|
=>—(+y) < |x|+]yl ...QQ
From (1) and (2), we have
Max{x +y, —(x +y)}< [x]| + |y|
Hence
lx+y| < |x| + |yl by theorem for each x € R, |x| = max{x, —x}

Q.4 If x € R, show that |x| = Va2

Solution: Given that x € R

So if x = 0 then |x| = x = Vx2
and if x < 0 then |x| = —x = Vx?
Hence |x| = Vx2

Q.5 Show that the set of all positive real number R*, is bounded below and unbounded above.

Solution: Since every member of R~ U {0} is lower bound of R*
Therefore R* is bounded below.
Now we prove R* is bounded above, if possible, suppose u is an upper bound of R*
We have u > 1, for 1 € R*.
Since2 €eR*, 2>0andsou=>1,2>0=>u+2>1+0
>u+1>0



>u+1€eRt
But u + 1 > u, This contradiction that u is upper bound of R™.
Hence R™ is unbounded above.

Q.6 Give an example of a set which is not complete ordered field.
Solution: The set of rational number Q is not complete ordered field.
Q.7 If a and b are two elements of R, then (—a).(—b) = a.b

Solution: (—a).(—b) = (—a).(—=b) + 0 = (—a).(—b) + [(—ab) + ab]
= [(—=a).(—=b) + (—ab)] + ab
= [(—a).(=b) + (—a).b] + ab
= (—a).[(=b) + b] + ab
=(—a).0+ab=0+ab
=ab

Q.8 Define Least Upper Bound and Greatest Lower Bound.

Q.9 If S be a singleton set. What are the supremum and infimum of §.

Solution: A singleton set is a finite and closed
Every finite set contain its supremum and infimum
If S = {a}i.e. asingleton set

Then supremum = a

and infimum =a

Q.10 Between any two distinct real numbers there lies at least one irrational number.

Solution: We know by the Density Theorem “Between any two different real numbers, there lies at
least one rational number”.

So applying the Density Theorem to the real numbers 12 <r< 12 we obtain a rational number

NG
X Yy
T'-'/—'OSUChthatﬁ<T<ﬁ

=>x<r/2<y
= x < z <y, where rv2 is irrational number.

Unit — 11
Q.1 Every convergent real sequence is Cauchy sequence.

Solution: Let the sequence of real number {S,,};-, converges to L. Then for any e > 0, there exists
m € N such that
|5n—l|<§, m=p) .. (1)
Thus if n,m > p, we have from (1)
1Sp = Sl = |Sp = L+ 1 — Sipl
< |Sn - l|+|l - Sml

< |Sn - l|+|5m - ll
< E + E - €
2 2
ie. |S, — Syl <e(n,m= p)
Hence {S,},~; is Cauchy’s sequence.



Q.2 Prove that the sequence {S,},-1, Where S, = (—1)™, has no limit.
Solution: Suppose on the contrary, [ is the limit of the sequence {S,}m=1

Thenfore=§,3meNsuchthat
S, —ll<e n=m

-D"—1<5 n2zm L (1)
If n is even then from (1), we have

11— 1] <§ ...... 2)
If n is odd then from (1), we have

—1-1l <

ni+i0<s 3)

Now adding (2) and (3), we have
2=2=11—1+1+0<—1+[1+1] <5+3=1,

since |x + y| < |x| + |y|
which is condradiction.
Hence (—1)™ has no limit.

1 1 1
E,ﬁ,z—s,...

Q.3 Show that the sequence ( Zin ...) Is convergent.

Solution: Suppose that S,, = zin then S,,1 = 2% foralln e N

+1

S0Suu1—Sn=mr—m=m(3-1)= -5y <0 forallnen
Therefore S;,.1 — S, < 0 foralln e N

8. Spp1 < Sp foralln e N

Hence {S,,} is monotonic decreasing sequence.

Again

0< zin<1 forallneN

So 0<S,<1 forallneN
Thus the sequence {S,,} is bounded.

. 1 1 1 . . .
Now since (5,2—2,2—3, ....) is bounded and monotonic sequence, Hence sequence it is convergent.

1 1 1
Q.4 Prove that lim = [1427 + 33 + -+ nn] = 1
n—>oo

1
Solution: Suppose that S,, = n= foralln € N
1

Then lim S, = limnrn =1

n—-oo n—-oo

Hence by Cauchy’s first theorem on limit, we have

lim S, =1
n—-oo
Therefore lim 2X%25%5 _ 4

n_)oo 1 11 1
lim—[1+224+33+:-4+nn] =1

n-on

. 1 3 5

Q.5 Test of convergence of the following series 23V 532 T3as T
. _ 1 3 5

Solution: Suppose that Yu,,= 53 satsas T

2n—1

So that u,= T mDmID



V= —= % where v, is the nth term of the auxiliary series Y u,,

@n-1)n _ (2—%)
(nrD)(n+2)  (1+5)(1+2)

u,  2n-1
v, n@m+D)m+2)

n
1

So lim =2 = 2, which is a finit non-zero number.

n—-oo Vn

Thus camparison test can be applied. Now by p-series test, the auxiliary series ). n—lz IS convergent,as

p=2(1).
Hence by comparison test the given series is convergent.

Q.6 Prove that lim - = e

) . (n+1)7’l+1
Solution: Let a,,= then An+1=
(n+1)"+1
So Ant1 _ (Dl _ (n+1)"*? n!
an n (m+1)! ‘nn
nl
+1
= (”n_> =(1+2)"
o a
lim = lim (1 + —)" =e
n—-oo an n—oo

Hence by Cauchy’s second theorem on limits,

hm (an)n = lim L — ¢

n—co Qan

Hence lim —1 =e

Q.7 For Lagrange’s mean value theorem, the value of £ if the function f(x) = x? in the interval
[-2, 3] is.

L2
Solution: iﬁ

Q.8 Show that the derivative of an even function is always an odd function.

Solution: Let the function f(x) be an even function of x, then by definition of even function, we have

f&) = f(x)

Differentiating both sides with respect to x, we have
d
fr=0)—(=x) = f1(x)
= f'(=x).(=1) = f'(x)
> f'(=x) = —f'(x)

Thus f'(x) isan odd function of x.

Q.9 Show that f(x) = x? is uniformly continuous on [-1, 1].

Solution: Given that f(x) = x?
Let x,y € [—1,1] then
If ) = f = |x* = y*| = |(x = y)(x + ¥)
< lx = yl(x] + |yD
<2|x—yl|, sincex,ye[-1,1]=>|x|<1,|y|<1



1f () = fFI < 2[x =yl (1)
Let € > 0. Choose § = gthen for |x —y| <6, wehave

_ lf ) —fl< e
i.e.

lfG)—fOI< e lx—yl<é xye[-11]

Hence f(x) = x? is uniformly continuous on [-1, 1].

Q.10 The function f(x) = sinx, x € R is differentiable on R or not differentiable on R

Solution: Differentiable on R.

Unit 111
Q.1 The value of 11m (x + 2y) is

Solution: 5

Q2lfu=xy sm , then the value of x— + y— is
Solution: 2 u

Q.3 The degree of homogeneous function f(x,y) = sin‘l(g) is

Solution: Zero

Q.4 If V is a function of two variables x and y and x = r cos@ then the value of 2 ? + a_v is

0%v 10V 1 0%V
—_— = —_
Solution: —— +-—— + ——

Q5 Ifud +v3 =x+yand u? + v? = x3 + y3, then the value of J(u, v) is
2

L dwy) _ yP-x
Solution: axy)  2uv(u-v)

I(x,y) 0(r0)
a(r,0) an d xy)

Q.6 x =1 cosB, y = r sin 0 then the value of 1§

. 1
Solution: -

Q.7 The saddle point of the function x* + xy + 3x + 2y + 5 is
Solution: (-2, 1)

Q.8 The critical point of the function u = x3 — y3 — 3x are
Solution: (1, 0), (-1, 0)

Q.9 The value of (%) IS
Solution: v/mr

> d I :
Q.10 The value of [Z == x [ZVsinx dx is
Solution: m



Unit-4

Q.1 Find the partial differential equation by the elimination of a and b from z = ax + by + ab.

Solution: Giventhat z = ax + by + ab ..(1)
Differentiating partially (1), with respect to x and y, we have
0z
p=5-=a ...(2)
p)
q= 5 =b ..(3)

Eliminating a and b from (1) using (2) and (3), we have

z=px+qy+pq
Which is required partial differential equation.

Q.2 Obtain partial differential equation by the eliminating the arbitrary function f:

z= f(x + ay)

Solution: Giventhat z = f(x + ay)

Differentiating partially with respect to x and y, we have
0z

p= £=f’(x+ay).1 ..(1)
and q = 2—321 =f'(x+ay).a
9 '
%zﬁzf(x+ay) ...(2)
Eliminating arbitrary function from (1) and (2), we have
_d
p= a
ap = q.
31fz = f(x + ay) + @(x — ay), th that 22 = 222
Q. z=f(x+ay @(x — ay), then prove tha 7 a”——.
Solution: Giventhat z = f(x + ay) + ¢(x —ay) ..(1)
Differentiating partially (1) with respect to x, we have
0z
o= [ ctay) + @'(x —ay)
Again Differentiating partially w.r.to x, we have
aZ n n
#zf x+ay)+ ¢"(x —ay) ...(2)
Now, Differentiating partially (1) with respect to y, we have
0z

oy af'(x +ay) —a ¢'(x — ay)

Again Differentiating partially w.r.to y, we have

0%z

a2 a*f"(x +ay) +a® ¢" (x — ay)
=a?[f"(x + ay) + ¢"(x — ay)] ...(3)
=222 i
=a——, by using (2)

2 622

Hence proved %z _ a
P ay2 d0x2

Q.4 Solve xzp + yzq = xy

Solution: Given that xzp + yzq = xy (1)
Comparing (1) with the standard form Pp + Qq = R, we have



P=xz,Q=yzandR = xy

So the Lagrange’s auxiliary equations for (1) are
dx_dy _ ds

P Q R

dx dy dz

—=—=— (2
yz Xy

Taking first two fractions of (2), we have

dx dy dx dy

= s = =

Xz vz x y

Integrating, we have % =c

Again taking second and last fractions of (2), we have

d dz d dz d dz

yz xy z x z yc1
Integrating, we have
2

X X
c1y2—22=c2=>;.y2—zz=c2:o;.y2—22=c2:oxy—z =c,

Hence general solution is ¢ (%xy — z? ) =0

Which ¢ is an arbitrary function.

Q.5 The differential equation pq = 1is
Solution: Of the first form and has a singular solution.

Q.6 The differential equation pg = xy is
Solution: Of the third form and has no singular solution.

Q.7 The general method of solving first order non-linear partial differential equation

fxy,2p,q) =0
Solution: Charpit’s method.

Q.8 Charpit’s auxiliary equations for the differential equation 2zx — px? — 2qxy + pq = 0'is

. dx d dx
Solution: = =X -
2xy-p  y?-q px?+2xyq

Q9 Solve logs=x+y
Solution: Given equation logs =x +y

: . . a2
The given equation can be written as ﬁ = Xty
Integrating w.r.to x, we have

9z _ ox+y
= & HfB)

Again Integrating w.r.to y, we have
z=e"+[f(y)dy + F(x) orz = ™" + ¢(y) + F(x)
Which is required complete solution.

Q.10 Find complete integral of p? + g> = x + y

Solution: Firstly we separate p and x from q and y, so we have
p’—x=y—q°
Putting
p’P—x=aandy—q*=a
p=+vVx+aandq=,y—a

Putting these values of p and q in dz = pdx + qdy, we have



dz=+Jx+adx+.,y—ady

Integrating

2 3 2 2
zZ+b =§(x+a)z+§(y—a)3
Which is required complete solution.

Unit—-V

2 2
Q.1 Nature of the partial differential equation ZTE + x? g—yi =0Is

Solution: Hyperbola.

Q.2 Solution of the differential equation r = 2y? is
Solution: z = x2y? + xf (y) + F(y)

Q.3 Partial differential equation x*r — y?*t = xp — yp is
Solution: Of second order and liear.

Q.4 Equation % + 2s — t? = 0 is of order
Solution: Two.

Q.5 The partial differential Equation of second order can be expressed as
Solution: F(x,y,z,p,q,1,5,t) =0

Q.6 Auxiliary equation of r + a?t = 0 is
Solution: m? + a2 = 0

Q.7 Particular Integral of the differential equation (D* — a*?D'®)z = x is
3
Solution: %

Q.8 Complementary function of the equation % + Z—; =0is
Solution: ¢ (y + x)

Q.9 Subsidiary equation of 2r + 5x + 2t = 0 is
Solution: 2m? +5m+2 =0

Q.10 The general solution of the differential equation D> —2DD’ + D'*)z =0 is
Solution: z = @;(x + y) + x@,(x +y)



Short Answer Type Question

Unit - |
Q.1 Write a short note on Bodhayana’s finding in calculus.
Q.2 Show that v/8 is not rational number.
OR

Prove that there exists no rational number whose square is 8.
Q.3 If a and b are two rational numbers such that v/a + Vb, is a rational number, then prove that Vab is

also a rational number.
Q.4 Define absolute value and prove that for each x € R, |x| = max{x, —x}.

Q.5 Between any two distinct rational numbers there lies at least one rational number.

Unit— 11
Q.1 Define Cauchy Sequence Prove that every Cauchy’s sequence is bounded but the converse is

not true.

2 3 4
Q.2 Test of convergence and divergence of the following series (1’6—2 + ;—3 + % + :—5 + .., x>0)

X

Q.3 1If f(x) = —z when x # 0 and f(0) = 0. Show that f(x) is continuous but not differentiable at

1+ex

x=0.
Q.4 Write the statement of Rolle’s theorem and verify Rolle’s theorem for the functions:
fx)= x3—6x2+11x—6

Q.5 State and prove Lagrange’s first mean value theorem.

Unit — 111
Q.1 Define continuity of a function of two variable and examine the continuity of f(x, y) given below at

the point (0, 0)

xy
N
0, (x,¥) = (0,0)

2
Q.2 Transform the equation (1 + x2)2 + 3732’ + 2x(1 + x?) Z—i + y = 0 putting x = tanz

Q.3 If x*y¥Yz% = , then show that% = —(xlogex)"',whenx =y =z



Q.4 Show that f(m,n) = M, (m,n > 0).
rmn

Q.5 Find the minimum value of the function u = x? 4+ y? + z2 having given that ax + by + cz = p.

Unit - IV
Q.1 From a partial differential equation by eliminating a, b, ¢ from Z—z + 3;—22 + i—j =1
Q2Solve y+z)p+(z+x)g=x+y.
Q.3Solvep (1 + g?) = q(z — a).
Q.4 Find the complete integral z (p?>— q?) = x — y.

Q5Solvep+r+s=1.

Unit -V
Q.1 Explain the classification of linear partial differential equation of second order.
Q.2 Solve (D? — 2DD' + D'?)z = 12xy.
Q.3 Find the general solution of the differential equation (D3 — 4D?D’ + 4DD'?)z = 4 sin(2x + y).
Q.4 Solve (D? — DD’ — 2D'*)z = (y — 1)e*.
Q.5Solve (D? + DD’ + D' — 1)z = sin (x + 2y).

Long Answer Type Question
Unit — |

Q.1 Discuss historical background of the calculus and partial differential equations in the context of India.

Q.2 Prove that there exists no integer for which vr + 1 + vr — 1 is a rational number.
Q.3 The set of rational numbers Q is not order- complete.
Q.4 State and prove Archimedean property in R.

Q.5 State and Prove Density theorem for real number.

Unit 11
Q.1 State and prove Cauchy’s first theorem on limit.
OR

If {a,}n= is asequence of real numbers and lim a, =1

n—-oo

. ai+az+-+a
then lim q, = ——=2=1.
n—-oo n



13 x5 135 x7

Q.2 Test of convergence of the following series = + == + Tt ot

Q.3 Define Every Absolute Convergence and prove that every absolutely convergent series is convergent
but not conversely.

Q.4 State and prove mean value theorem for a function of two variables.
Q5Iff(x) = xzsini for x # 0 and £(0) = 0. Show that f(x) is continuous and differentiable

everywhere and f'(0) = 0. Show that f' has a discontinuity of second kind at the origin.
Unit — 111

o P 91— 204 4 0 ([ 20u] _
Q.1lIfu=(1-2xy+ y*) z then prove that ax{(l x )ax}+8y{y ay}—o-

2 2
Q.2 Ifu = f(x,y) where x = r cos 68 and y = r sin 6 prove that the equation % Z_ = 0 transforms

62 1 0u 1 9%u
— = =0.
|nto - + = iy =0

Q.3 Write the statement of Taylor’s theorem for a function of two variables and expand
f(x,y) = x?y + 3y — 2 in power of (x — 1) and (y + 2).
Q.4 Find maxima and minima of the function u = sinx + siny + sin(x + y).

Q.5 State and prove that Legendre’s duplication formula.

Unit - IV
Q.1 Solve x%p? + y?q? =
Q.2 Solve z?( p% + %) =x? + y2.
Q.3 Solve the Charpit’s method ( p? + q?)y = gz.
Q.4 Solve the Charpit’s method z = px + qy + p? + ¢°.
Q.5 Solve the Charpit’s method g = px + p2.

Unit-V

Q.1 Classify and solve the equation 22 — 2% =
dx2  0y?
2 622

5 =0.

2
Q.2 Classify the following Partial differential equation and reduce to canonical form % + x

Q.3 Find the general solution of the differential equatlon — + = cosmx sinny.

Q.4 Solve (D? —D'2 —3D +3D")z = xy + e**%Y,

9%z 9%z
2 297z _
Q.5 Solve x*—— —y 32 = X
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