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SECTION -I
Q.1 MCQs (1 mark each)

(t)
I cosz x dx -t
(a)-sin2x+c (b) r - sinZx * c

1(c)1@+sinzx)tc (d) none ofthese

(i0
The Velocity at r 1 for the functio, S(t) - f ,,

t+1.

(b) i G) -;(a) _1
2

(d):

(iil
xlim_ - ?

x)0 tAnX

(a) o (b) I (c) 2 (d) -

(iv)
Every differentiable function is

(a) differentiable (b) integrable (c) continuous (d) exponential

(v)
The critical point of a function /(r) occurs

(a) positive (b) undefined (c) zero (d) Both b&c

(r0
lf z is acomplex number, then Z - z is

(a) real (b) complex (c) zero (d) prime

("ii)

2-3xlim:':=?
rrco V3 + gx3

,2
(a) ;

J
(b) + G)# (d) none ofthese

(viii)
cos30" I i2 sin6Oo is equal to

@i+hi <atfi+fit @)",D (d) o

(k)
x3 -27lim--- ^- = 7x43 X- 3

(a) o (b\ 27 (c) -27 (d) -

(x)
(r/3 + i)t is equal to

(a) 3V3 (b) 8, (c) -8i (d) none ofthese
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SUBJECTIVE TYPE

SECTION_II

Q.2 SHORT QUESTIONS

(i) Evaruate (#f)' (4)

(4)

(4)

(4)

(iD Evaluate IJr(r - ,l-x)z dx.

(iii) If xv = ex-v orove that 42 - lnr
, dx (1+ln x)2

(iv) Findthe area ofthe region bounded bythe curves ! = 3 - x2 andy = L - x.

(v) Solve za '322 +2= 0, where z is a complex number. (4)

SECTION _III

LONG QUESTIONS

Q.3
Find the equation of tangent and normal lines for the curve at (0, 4) ofthe function

! = 3x3 * 18xz +3x + 4.
(3+3)

Q.4 Find the extreme values and inflection point of the function: 1Q) = x2/t(x2 - 4). (6)

Q.s Evaluate the integral: Zrutuut" (/2 cos 0 d0
(2 -sin0) (3 -sinB)

(6)

Q.6 Solve the intesral: [ ---z'2 
-t- ' 1x+g@idx (6)

Q.7 Find the Maclaurin series of the function /(r)
')

x+1
(6)
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SECTION I

1. Which of the following is vector

(a) volume

(b) speed

(c) momentum

(d) energy

2. Iffi -li -zi +i,i, -zi- 4,j -lL and i3 = -i+zj + 2i, then il +iz+iz

($ +i-ai
(b) 4; - 4i - 4ic

(c) ti - +ie

(d) 4i+4j

3. The magnitude of d x .6 is the sarne as the area of a ..................... with sides .4'and .d.

(a) square

(b) parallelogram

(c) parallelepiped

(d) none of these

4. A vector 17 is called solenoidal if its ............"...'... is zero.

(a) gradient

(b) divergence

(c) curl

(d) magnitude

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(P.T.o.)



f . If ,4- is differentiable vector function and / is difierentiable scalar function of position (t,y., r),then V . (@.{)

@)$v.A
(b) vd . ,4-

(c) (vd) . A+OF .l)
(d) (vd) .4.-oiN . il

(1 mark)

6' """ """.'...'. states that the moment about a point O of the resultant of a system of concurrent forces is
equal to the sum of the rnoments of the various forces about the same point o. (1 mark)

(a) (.\, p)-theorem

(b) Lamy's theorem

(c) Varigon's theorem

(d) none of these

7. The effect of a couple upon a rigid body is ..................... if it is replaced by any other couple of the se-e
moment lying in the same plane. (1 mark)

(a) altered

(b) unaltered

(c) zero

(d) increased

8. The direction of friction is ..................... to the direction in which the body moves. (l mark)

(a) same

(b) opposite

(c) perpendicula"r

(d) normal

L The moment of a force F about the oriein O is ....
any point on the line .f ^.ti* .i F."rr6'rr 

rr ro where r- is the position vector relative to O of
(1 mark)

(a) i. F

(b) r-xF
(c) V .(r-x F)

(d) none of these

10' A set ot outt':]u:'--:.,!,iett to workless consrraints, is in equilibrium iff zero virtual work is done by thetn any arbitrary infinitesimal displarement consistent with the constraints. (1 mark)

(a) frictional forces

(b) forces of constraints

(c) applied forces

(d) all of the above
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1. show rhat the,,",..,,:.:.T::r':ffi i:T ;:t::3: ::;":i",",,,,n.
B.

2. Determine aunit vector perpendicular to the plane of .E -2i-oj-sE and d - li +gj -i.

3. Show that 1 # = g#, where .4 is the magnitude of .4'.

4. II -4. = x2yi - zrzi + 2yzie, then find curl 1i.

5. Show that the rnoment of a couple does not depend upon a fixed point.

6. Define smooth and rough bodies.

7. DiEerentiate h virtual and real displacement.

SECTION Ill-Questions with Brief Answers

Find the angle between the surfaces x2 +y2 +22 = gand , - r'+g'-3 at the point (2,-f,2). (5 marks)

Slrow that .i. . 1E " C; i" i" absolute value equal to the volume of a parallelepiped with sides .d, .d and
C . (5 marks)

10. If ir = zi - j + k, iz - i + 3j - 2t, is - -2i + j - 3k and in = 3i + 2j + ;ii, find scala.rs o, b, c such rhat
it = oit * br-e * cis. (5 marks)

11. If the three forces acting on a particle are in equilibrium, then

(a) The forces must be coplanar. . (2 marks)

(b) The magnitude of each force is proportional to the sine of the angle between the other two. (3 marks)

12. Forces of magnitude P, 2P, 3P, 4P act respectively along the sides AB, BC, CD, DA of a square ABCD
of side "o" and forces each of magnitude 8r,4P act along the diagonal BD, AC. Find the magnitude of the
resulta.nt & the distance of its line of action from .4. (5 marks)

13. Six equal uniform rods AB, BC, CD, DE, EF, FA each of weight "1!)" are freely jointed to form a regular
hexagon. The rod AB is fixed in horizontal position and the shape of the hexagon is maintained by a light
rod joining C and F. Show that the thrust in this rod is r,4to. (5 marks)

aa a aaaaaa aa a aa a a aaa aaa a aaa
aa
aa

direction of
(3 marks)

(3 marks)

(2 marks)

(3 marks)

(3 marks)

(3 marks)

(3 marks)

8.

9.
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OBJECTIVE TYPE

SI]CTION.I

Q. I MCQs (1 Mark each)

(i) The property, for any,x,y e R = x+y e R, is called --------

(ii) lf a, S are roots of 3x2 + 5r + 9 = 0 then equation whose rots ur"! 'l
(a)x2 l- 2x-i6= 0 (b) 9x2+5x+3=0 (c) 9x2-5x-

tiiit lir IIfi
il '

=0,then.Y=-------

(a)3 (b) tl (c) o

(iv)
rf v/i + ] = 5, what will be the value of *' *-1 t

t/x
(a)927 (b)777

(r) The sum of n terms of an A.P is 3n2 + 4n. Find the nth term:

(a) 5n+2 (b) 6n+1 (c) 8n+3

tvi) I I\ "'|/ t ,,= i. r --, then the sum to infinity of geometric series is

(a) Closure property
(c) Commutative property

(a) 2 (b) 1

{b) Associative pro perty
(d) None of these

x
(cl s)]

I(c) -,'2

(c) 12

2(c) x <-^
3

(c) o

as:

3 = 0 (d) None of these

(d) None of these

(d) None of these

(d) None of these

(d) None of these

(d) None of these

(d) None of t hese

(d) None of these

(rii) The numberof terms in the expansion of (2-r+3-t'')r0 is:

(a)10 (b)11
(viii) 2

The cxpansion of (1 - 3x) 3 is varid if
4,1

ra) lxl <' {b) x' --32
(ix) cos'o+ sin2 d=

(al -2 (b) 1

(x) tf cos0 < 0 & sinO > 0 tnen the terminalarm of the angle lies in 

--quadrant'(a)lstib)IInd(c)lllrd(d)Noneoftlrese
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SECTTON.II

Q.2 slioll't'QUESTIONS

(i) Find the value of lr,+rrl,where z, =1+31 and zz=6- i'

(ii) lt -z I i

lr l 
' 

l -- 0 tt "n 
find the value of k

I s k+21

iiii) 
rvaruate [ _, - 1]-t']' _(:-i:J-;_)'

I z.] l, 2 )

(iv)

(r)
(vi)

(vii)

(viii)

(ix)

(x)

SECTION-III
LONG QUESTIONS

Q.3
[t 2 4)

tf possible, find the inverse of the matrix | 0 -2 0 
I

lz -2 2l
Q..4 Solve the system of linear equations

2x r.y.rz=1, 3x+y-52=8, 4x-Y+z=5

Q.5 tf aand p are the roots of 4xz -ZX * 7 :0 then find the equation whose roots are

a', p'.
Q'6 Expand and simplify (a+b)' +(a-b)0.

Q.7 prove the id"ntity a:igi4 1:9:g:t) = cot fr .

sin(a+ /))-sin(a- B)

... a a a a aa a a aaa aa aaaaaao aa

aa
aa
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(2)

(2)

show that the roots of equation 2x2'+(mx *1)' = 3 are equal iI 3m2 +4=o'

Find the sum of 13 terms of an A.P. whose middle term 10'

Find the term involving xa in the expansion ot (2x + 3)t

Find the nth term of the H.P. 
1 1 1 .. .' g'12'15'' '

Find rwhen 0 = L radians, l. 14 cm.
7

cosd+sinB cotd+1
Prove that -- ---:- .--=-

cosd - sin9 col0 -1
Find the area of a sector with central angle of 0.5 radian in a circular region whose radius is

2m.

t2)

(2)

(2)
(2)

(2)

(2)

(2)

(2)

(6)

(6)

(6)

(6)

(6)

Attempt this Pqer on Separale Answer Sheet provided
ST]BJECTIVE TYPE
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9:1 Tick (y') the correct answer in the following MCes(i) Theproperty a+b-h+a forall a,beR iscalled
[a) Closure property
[c) Commutative property
The or.der oFthe matrix [2

(b) Symmetric property
(d) Reflexive property

(a) 3x3 (b) 1,

(iii) ,, l-' ' | = o, ,n"n , =l-r ll
(a) 3 2

(iv) Rootsof x2 -x- 2=O are
(a) 2,- 1 (b) _2,1

(") The sum of n terms of an A.p is 3n: .r-

(a) 5n+2 (b)6n+1
(vi) tf the 6th term of an A.p. is 12 and the

(a) 5n+15 (b) 5n - 20

5 7l is
1 (cJ 3xl

(ii)

(ix)

(x)
[b] -1

[a) lrl< t

cos' ,+ sin2 d =
(aJ 1

- -r)5 is valid if
(bl l_Yl> I

(c) -2,-1
.ln. Find the nth term:

(c) 8n+3

18'h term is 72 then cn

(c) 5r - 1a

(a,r + D)'o is:

(c) 13

(c) lxl > z

(d) 1x 3

(d) None of rhese

[d) None ofthese

(d) None of these

(d) None of these

[d) None of these

(dJ None ofthese

(bl t.);

(vii) The number of terms in the expansion of
[a) 11 tb) 12

(viii) The expansion of (l

Two trigonometric functions are
following graph, it represents

[c] o

drawn taking same scale
[dJ None ofrhese

from - z' to a in the

[a] cosx and sec x
[c) cosx and sin x

(b) sin x and cscx
[d) None ofrhese
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Q.2

(i)
Sirnplify and separatc

(ii) 
la+b 

(.

Prove that lb+c u

lrno b

(iii) 1 2
Solve 

- 
+--:-_ = 1, x = -1,2.x-1 x-2

(iv) Show that the roots of equation 2x2 +(mx - 1)2 =3 areequal if 3m2 +4=0.
(v) Find thesum ofthe first lTterms of rhe arithmeticseries 4+9+14+....
(vi) 

Find the term involving -tu in the expansion ot (2-r + 3)t .

(vii) 
Find the rth term of the H.p, 1. 1 1

912 15
(viii) 

Find rwhen 0 =a radians, l=14cm.
7

(ix) t IProve the identity *,* . -fo = 2secr d.

SUBJECTIVE TYPE

SECTION.II
sHoRT QUESTTONS

into real and imaginary parts !Z3-4i
(2)

(2)

=0

(2)

(2)

(2)

(2)

(2)

(x) If the population of a town increases geotnetrically at the rate olSYo per -vear (2)
and the present population is 20000, what will be the population after 1.0 years
fro m now?

SECTION-TIT
LONG QUESTTONS

Q.3 So tve the systertr of linear equations

2x-1t--,-4, 3x+4y-2:=ll, 3x-21t+12=ll
Q.4 ,t I lltl

Show that la b ,l= (o b)(b - c)(c _ o).
o. bt 

".1

Q-5 Solve J2..+8 *Jr-s -l
Q.(, Il_*,r,Prove the identity ,l-# = sec7 -tan0

Q'7 Expand and simplify (r*y)' *(r- y)'

(2)

(2)

(6)

(6)

(6)

(6)

(6)
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SECTION I

1. Which of the following is vector

(a) volume

(b) speed

(c) momentum

(d) energy

If r-1 -3f -zi +k,r-z=2i_ Sj -Si andr-3 - -i+Zi+z&, thenr'1 *i2*ri .....................

(Q +i-a,i

(b) 4; - 4j - Ait

@) ai - ai;

@) ai+$

The magnitude of AxE is the same as the area of a..................... with sides,,4and E.

(a) square

(b) parallelogram

(c) parallelepiped

(d) none of these

A vector 17 is called solenoidal if its ..................... is zero.

(a) gradient

(b) divergence

(c) curl

(d) magnitude

(1 mark)

(1 mark)

(1 mark)

(1 ma,rk)

(P.r.o.j

3.

4.



5. If lis differentiable vector function and / is differentiable scalar function of position (a,y,r),then V. (4,4')

'.,..'..,,............

(a)gv.A

(b) vd. ,4-

(c) (vd) . A+OF . Al

(d) (vd) . i.-oy . Al

(1 mark)

6' """"""""""' states that the moment about a point O of the resultant of a system of concurrent forces is
equal to the sum of the moments of the various forces about the same point o. (1 mark)

(a) (), p)-theorem

(b) Lamy's theorem

(c) Varigon,s theorem

(d) none of these

7. The effect of a coupie upon a rigid body is ..................... if it is replaced by any other couple of the same
moment lying iu the same plane. (l mark)

(a) altered

(b) unaltered

(c) zero

(d) increased

8. The direction of friction is ..................... to the direction in which the body moves. (1 mark)

(a) same

(b) opposite

(c) perpendicular

(d) normal

9' The moment of a forcei^al":l:nS origin o is .,................... where r'is the position vector relative to o ofany point on the rine of action of F. """""' wrtere r ls me tr 
(1 mark)

(a) r'. F

(b) r- x ,F

(c) v.(fxF)
(d) none of these

10' A set of particles' subject to workless constraints, is in equilibrium iff zero virtual work is done by them any arbitrary infinitesimal displacement consistent with the constraints. (l mark)
(a) frictional forces

(b) forces of constraints

(c) applied forccs

(d) all of rhe above
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SECTION Il-Questions with Short Answers

1. Show that the projection of I on .d is equal to li . i, where 6 is a unit vector in the
B.

2. Determine aunit vector perpendicular to the plane oli-zi-oj-r[andd= ri+sj -ir.

3. Show that ,{ . # = d#, where ,4 is the magnitude of .4.

4. If A - a2yi - 2rzi + Zyzh,, then find curl A-.

5. Show that the moment of a couple does not depend upon a fixed point.

6. f)efine smooth and rough bodies.

7. Differentiate 

- 

virtual and real displacemerrt.

direction of
(3 marks)

(3 marks)

(2 marks)

(3 marks)

(3 marks)

(3 marks)

(3 marks)

9.

SECTION Ill-Questions with Brief Answers

Find the angle between the surfaces 12 +g2 +22 =9and z - x2+g2_ lat the point (2,-1,2). (5 marks)

Show that .i. . @ " i) is io absolute value equal to the volume of a parallelepiped with sides ,4, d and

i ' (5 marks)

10. If rr-zi-j+r<, r-:-i+gj-zi, ia=-2i+j-3kandir-3i +zj+;i,findscalarso,b,csuchthat
ia: ait + bi2 + ci3. (5 marks)

11. If the three forces acting on a particle are in equilibrium, then

(a) The forces must be coplanar. (2 marks)

(b) The magnitude of eaih force is proportional to the sine of the angle between the other two. (3 marks)

12. Forces of magnitude P, 2P., 3P, 4P act respectively along the sides AB, BC, CD, DA of a square ,4BCD
of side "a" and forces each of magnit :ude 8l2P act along the diagonal BD, AC. Find the magnitude of the

resultant & the distance of its line of action from ,4. (5 marks)

13. Six equal uniform rods AB, BC, CD, DE, EF, FA eachof weight "u)" arefreely jointed to form a regular

hexagon. The rod AB is fixed in horizontal position and the shape of the hexagon is maintained by a light
rod joining C and F. Show that the thrust in this rod is r/3u. (5 marks)
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9:1 Tick (y') the correct answer in the following MCes(i) Theproperty cr+b =h+a forall a,beR iscalled
(a) Closure property
Ic) Commutative pro perry

(ii) The or.der of the matrix [2 5 7] is

(b) lxl> I

(x) 'fwo trigonometric functions are
following graph, it represents

Ib] Symnretri c property
(d) Reflexive properry

(d) 1x s

(dJ None ofthese

(d) None ofthese

(dl None of these

(i) None of these

[d) None ofthese

(dJ None ofthese

[d) None ofthese
from -z to a in the

(a) 3x3 (b) 1x 1 (c) 3x 1

l- r )(iii) rr Ilr I

(aJ 3

=0,then x=

[b) -3
(iv) Roots of x2 - x -2 = 0 are

(a) 2,-1 [b) - 2,1 (c) -2,-1
(v) The sum of n terms of an A.p is 3e: :- +n. Find the nth term:

(a) 5n+2 (b)6n + 1 (c) 8n+3

(a) i1 (bl12 (c) 13

[c) lxl > z

(viii) The expansion of (l - r)5 is valid if
(a) lxl < t

(ix) cos2 ,+ sin2 6=
(a) 1 (b) -1

r.l lJ

(vi) lf the 6th term of an A.p. is 12 and the lgih term is 72 then c." =
(a) 5n+15 (b) 5n - 20 (c) 52. _ 18

(vii) The number of terms in the expansion of (a.v + D)r0 is:

(cJ o
drawn taking same scale

(aJ cosx and secx
(c) cos x and sinx

(b) sin x and csc x
(d) None ofthese
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SECTTON-II
sHoRT QUESTIONSQ.2

(i) (2)

(2)

(2)

=0
lu+b c.

It*" ,
l,no b

( ii)

(2)

(2)

(2)

(iii) 1 )
Sofve 

-+ 

- =1,x+-j,2.x -1 x -Z(iv) Show that the roots of equation 2x2 + (mx-1)2 =3 areequal if 3m2 +4=0.
(v) Find thesum ofthe first lTterms oIthe arithmeticseries 4+ t) +14+....
(vi) Find the term involving -tt in the expansion of (2.v + 3)t.

(vii; 
Find the nth term of the H.p. 1. 1 .1 . .

912 15(viii) ,r
Findrwhen d = : radians. i = l4 cm.

7
(ix) r r\r'\' 

Prove the identity --f - - -l =2sec1 0 .l+sind l-sin0
(x) If the population of a town increases geornetrically ar rhe rate of 5olo per year

and the present population is 20000, what will be the population after 10 years
from now?

SECTION-III
LONG QUESTIONS

Q.3 Solve the system of linear equations

2.r-_i'*--=z[, 3.r+4y-2,-=l l, 3x-2y+lz _ll
Q.4 lr I trlt

Show thar la o ,l= (a - b)(b _ c) (c _ a).
,rn. b2 ., 

I

Q.5 solve

Q.6

.r;+g *Jr*s =t

Prove the identity

Sinrplify and separatc

Prove th at

into real and inraginary parts ]g3-4i

=sec9-tan0

*(*- v)'

(2)

(2)

(2)

(2)

(6)

(6)

(6)

(6)

Q'7 Expand and sinrplify (**r)' (6)

l-sind
l+sind
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Q-l Encircle Correct Answer' (10x1=10)

a) Zero b) Row c) Diagonal d) Square

7. lf Ais a symrpetric matrix, then At:
d) lAla)A b)0 c) -A

3 . What will be the simple interest earned on an amount of Rs' 16,800 in 9 months at the rate of 6'4

Yo p.a?

a) Rs. 787.50 b) Rs. 812.50 c) Rs 860 d) Rs. 887.50

5. lf every payrnent is made at the end then annuity is called

a)Perpetuityb)Annuityduec)ordinaryAnnuityd)Noneofthese

4- In linear equation'ax+bY : c' a,b and c are considered as

a) Variables b) Constants c) Zero

4. Sum of n terms in G.P is

alilza+ (n - 1)dl o) t+ qila + a,)

1. lf a:2,d:3, then nth term of A'P is
c) 2n-3

c) 100

c)2

c) 1.273

d) RealNumbers

d) ar"-L

d) 3n-3

d)1

d)3

d) 0.16s

a) 3n-1.

8. Evaluate'ooC,oo

a) 1000

b)2n-2

b) 1000

q. 5th term of G.P 3,6, 12, ..... is

a) 15 b) 48

to. Find the value of loga (log: 5)'

a) 1.460 b) 0.2'7s
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Subjective Type

Answer the following short Questions. (20\

Surn of two consecutive integers is 27. Find the integers
Define Linear equation.

Write down the formula for annuity due.

In how lnany ways the letters of the word PHILIPPINE can be arranged?

Find the determinant of [l _:]
What is meant by comrnon ratio?
What is symmetric matrix?
What principal will earn I{s. 547 at 10.25% in 8 months?

If 6 is added to a certain number the result is 13 . What is the number?

What is scalar matrix?

Long Questions:

Q-3 Solve
x-S x-4

(30)

(6)2x 13

12 -3 5r

lrf 4 6l is a singular matrix, then find the value of K.lz o BJ

Q-4 lfA= (6)

Q-5 Find the accumulated value of Rs.5,000 invested at the end of each quarter for 5 years at 8%
compounded quarterly. (6)

The 10tl'term of A.P is 20 and 20th term is 40. Find the first term and common difference. (6)

Prove that tuC,, + 'uC,o 
: ''C,, (6)

Q-6

Q-7
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SECTION - I

Q.t MCQs (l mark each)

o

J sin'x dx =?

(a) -coszx+c

@) Lx-!sin2x+c

(b) x-sin2x+c

(d111r-sin2x)+c

(i,)
lf f(x) =cosr, then f'(n)-?

(a) - sin r (b) -l (c) I (d) 0

(iil
Ifl(x) has a point of inflexion at "c", then

(aDf"(x)>0 (b)/"(r)<0 (c)/"(x)-g (d)/(c)-a

(iv)
Every piece-wise continuous function is

(a) tinear (b) Integrabie (c) differentiable (d) exponentiat

(")
A local maximum point of a function / is always occurring where /" is

(a) positive (b) negative (c) zero (d) undefined

(v0
Domain of VZIE is

(a)x<-Z (a)x<0 (a)x<Z (t)x2-2

(vit

2-3xlim=-:
r.+@ V3 + gx3

..2(a);

='l

(b); G)# (d) none of these

(vii0
Forwhat value ofx, the inequatity -Zx * 4 > 15x * 10 is satisfied

(a) 2 (b) 1 (c) 0 (d) none ofthese

(k)
x2-4lim-x-2x-1

(a) o

_?

(b) I (c) 2 (d) 4

(x)
Maclaurin series is centered at

(d) None of these(a) 3 (b) x (c) o
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SECTION - II

sEcroN - ilt

Q.2 SHORT QUESTIONS

(0 Show that lim 
ln("') 

= o.nro n
(4)

(ii)

lf f(x) = ,li, s@) = z + *, find the following functions and their domains:

(i) f os (ii) sof
(4)

(iii) lim
cos ecx - cot r

Evaluate ,r0 x (4)

(iv) [ -----!- - dx =z" (r-1)(rz+1) (4)

(v)
Find the absolute maximum and minimum values of g(t) = 8r - ta on [-2,1]. (4)

LONG QUESTIONS

Q.3 Find the equation of tangent and normal to the given curve at the points (a, -2a) of the
function: !2 = 4ax.

(6)

Q.4 Find the first four terms of the Taylor series of the function f (x) --l[xi at a=0. (6)

Q.s Sketch the graph of the function r = 3 * 4cos 0. (6)

Q.6 State and prove Rolle's theorem. (6)

Q.7 Find the derivative of the tunction f (*) = arc tan (#*k) (6)
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PNRT. I (oBJECTIVE TYPE)
Q.l. Choose the cor.rect answer. Cutting or

1. Thc rrrrnl>er g 0.05950 x103 has _ _ _
(a) 3 (b) ,l (c) b (d) 6

over writing is not allowed.

significant digits

2. Order. of cotrvergence of Secant method is(u) 1 (b) 4.618 (") 2 (d) e
3. Jacobi method is a - - _ method

(a) Non-rrerarion (b) iteration (c) infinite (cl) algebraic
4. If l(a) is a real continuous.function in [:16,c1], and /(oe)/(zr) < 0,then for f(a) :0, there is (are) _ _ _ i;it. Jo^oin frr,';|',(a).one root (b) an undeterminable number of roots (c)"no root (d)at least one roor

5. If e - 6 is a root of J@):0, then rhe factor of /(r) is _ _ _.
(o) ,+6 (b) 6 (c) z-6 (d) ,

6. The',.alue of C tbr the densiryfunction l@)_Ct.0 <o < 2 is3.. 5..1(a) , (b) ,@ ; (d) None

7. Bag contai,s 20 rvhite and 40 read balls, one ball is drawn at random.
What is the probability that ball is read
(a) r (b) 3 t.l i (d) Non of these

8. N{ean of a bilrgmial distribution is
(o) np (U ry (c) rrp(I - q) (c) trye - p)q

9 There are 80 persons irnd we have to make a commitree of 10 persons.
then we have
(") *-n#io (b) r6cHm.T (") 6d(#ml (d) None

10' The convel'gence of whicri of the following method is sensirive to start-
ing value?

!i) Fih" position (b) Gauss seidal method (c) Newton-Raphson method
(d) All of these
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Part II Marla- 20

1. If A and B trre events of sarnple space ,9, then prove that
P(AoB)-P(A)+P(B) *p(AnD). (2)

Prove ttiat mean, median and mode are equal irr normal distribution
function. (3)

3. 400 passengers lia'e r,ade a reservation lbr an trirplane flight. If the
probilbility tht'rt a passenger will not show up is 0.02. Fird the proba-
bility that exactly 4 will not show up. (2)

4. Fincl the value of C in the following p.d.f of a corrtinuous r.v,,y,,:

ltu) _ {rA - y)(r +y), o s y <3,

I u, elsewhere- (3)

5. Find tlie root of the function up to tirree decimal places by applying
Newton-Rapson method f (*)- x3 - 4x * 1, taking an initial value
x-1.5. (3)

2.

6. Evaluate | , 
n' 

. Uusirrg Sirnpson Rule, for n - 6. (3)[ 1+e+-u

7. rr 5|_19.0, s,j-4s5, 578.8, I(x - X)_rsg.as, D(r _y)_r,767, 660
and !(X-XXy -Y)-28,,768.4, then frnd,Cou(r,.y) andr,o. (2)

8. State bhe lunclarnental laws of probability.

Part Iff
(2)

Marks- 30

1. (a) Solve the fbllowing system of equations by using Gauss_Seiciel it_
erative rnethod up to five iterations (6)

9xt*2rz*4rz - 20

xt t l0rz * 4tt, -- 6

2r1 - 4x2 * 10o3 _15

(lr) F'or t'Lrry two events ,4 and .13, prove that p(AnB)_p(A).p(B).

(a) Find the root of the function correct,up to trir.ee decinrzrr places by
applying the Secant method J(x)_r2_1, talie co_1.

(b) write the algorithm for the Bisection methocl for solving a no,
linear equarion. (4)

De6ne correlation ancl correlation coefficient. prove that correlation
coefficient is independent of origin and scale. (10)

2.

o
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SECTION - I

Q,I MCQs (l mark each)

o
lf /(x) has a local extremum at ,,c,,, then

(a) /'(r) > 0 (b) /'(x) < 0 (c) /,(r) - O (d) none ofthese

If /(r; = gss y, tt.n 7'1o1

(a) - sinx (b) -l (c) I (d) 0

(i,

(iir)
If /(x) has a local maximum at ..c,,, then

(a)/"(x)>0 (b)/,,(x)<0 (c)/,,(r)=6 (d)/(c)=s
Every polynomial function it

(a) nonlinear (b) trigonometric (c) differentiable (d) exponential

(iv)

(v)
If slope ofl(x) is decreasing at,,c,', then

(a) /'(x) > 0 (b) f, (x) < 0 (") f, (x) = 0 (d) none of these

A Saddle point ofa fun"rio

(a) positive (b) negative (c) zero (d) undefined

2-3xlim;*=?
x+co V3 + Bx3

, -2 -3 _)(a) t (b) ; G) # (d) none of these

(t)2 (b) I (c) 0 (it) none ofthese

x2-4lim_ _ ?
x-2 X-2

(a) 0 (b) I (i2 (d) 4

First order Differential equation has almost _independent solutions

(a) 0 (a) I (a) 2 (a) 3

('t)

(vi0

(viii)

(k)

(x)
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SUBJECTIVE TYPE

SECTION - II

Q.2 SHORT QUESTIONS

(D
,. tonx-sinx

tsvaluate ll[l ----r--r0 x3 (4)

(iD Evaluate ! xzsin(x3) dx. (4)

(iii) Find the slope ofthe cicle x2 * y, = 25 atthe point (3,-4). (4)

(iv) Find domain and range ofthe function f(*) -, * * (4)

(v) Find the derivative of y =, 
t!:1
t3 +1

(4)

SECTION-III

LONG QUESTTONS

aJ I Find the particular sotution of fl+ *y - *, y(0) - 1 (6)

Q.4
Discuss the points of continuity and differentiabitity of the function/(r) = lxl at
r-0.

A particle is moving along a horizontal coordinate line (positive to the right) with
position function s(r) = 2gs - 14* + zTt - S, r > 0.

Find the velocity and acceleration and describe the motion of the particle.

nindfiif zx3 - 3yz - B.

f ."lTT-*. -

(6)

Q.s

Q.6

Q.7

(6)

(6)

(6)



aa a t a a a a a aaa a a a a a a aa a a a a aa

aa
aa

! RotINo. ..................... :
looooe ooaaaaaaraa.......,

PAPER: Mathematics A -II, lPlane Curver & Analytlc Geometryl TIME ALLOWED: 2 Ers. & 45 Mints.
, CounseCode: MATII-|03/MTII-12309 part-11 MA)LMARKS:50

Attempt this Paper on Separate Answer Sheet provided.

T]NTVERSITY OF THE PUNJAB
Second Semester - 2018

Examination: B.S. 4 Years Prosramme

Short Questions l0 x2 : 20Q.z

1. Fincl centre and radius of the sphere x:2 + A2 * z2 - 6r * 4z - 0.

2. Find tho poiuts of relativc extrcme of thc curvc g :2r3 - 15r^2 | 36r + 10.

3, Find c:qttitbion of tho pltruc thrr-rrgh tho oligirr a.ncl pcrpcrrdicular to thc str-aight lino
r - 2 * l;,'y - 2 - 3t, z : -2 + 2t.

4. Find the traccs r.if tirc surfzrce i * # - i - -l in tz- planc ancl yz- planc.

5. Dctcrmitrc u,hetircr thc lincs, give br:low, intcusrx:t ol not

",*-+ -f a,rrM:+- +-+
6. llincl txllra.tku of tlur s1'lhrrlr: rvith ccntcr xt (4. 1, -6) a.ncl tii.lgcrrt to thc plarLc ').t:'- 3rt *

2z - 1.0: 0planc.

7. Find obliquc a.synrptote of thc cnrvc rzE + r'y2 + ily + y2 + 3, : 0.

8. Irind ttrr: radius of cnrva.ture on any point on the curve r' : a(cosf * isinf), q :
a(sinl - lc<-,sC).

9. Dctcrminc whcthcl thc oligin is a nodc, a cusp or an isolatcrd point for thc curvc ra *
y3 -2ri +3y2 :g

10. \Vrite equation of thc surfa.ce of rcvolritiou obta.inccl bt, rovolving tixr cur-vc u.2 + 2rJ2 : g.

: - 0, abour thc y axis.

Q'3 
--rq!lSS!rpSE$&$ 6x5:30

l. Provo tha,t radius of currra.turc for the ellil'rs<r /,2,r;2 * n'!t' - rr,2li2 : 0 is df , rvhcr,, i,
clenol,es tlrc Icngth of thc liclpcnclicular frour tho cerltel of tht: <:llipsc to thc ta.ngcnt a.t

arry poiut on thc ellipsc.

2. Find thc mcasure of angic of intersection of thc given curvcs ?' : a0(7 + 9) and r : iF
3. Find the cnvelop of the farnily of lines br + ay - ab :0 where the para.meters a and b

are connccted by the relation a * b - c.

4. Find tlrc ir.rcrr o{'thc rcgion bor:nrJed by thc loop nf curvr. (r, 1. :r)tf - :t2(,r ?.) : tl

5. Find ittr <.:<luit,tion of pla,nc passing thror-rgh thc linc of intcrsection of thc planes 2r - y *
2z : 0 rrncl :u * 2y - 2z - 3 -0 and at a ur-rit distance frorn thc crrigin.

6. Frnci arr cquation of the sphcrc passing through the points (0,0,0),(0, 1. -1), (-1,2,0)
aucl (1,2,3)
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Q. # 1: Encircle the correct answer (10x1=10)

Lot thc curve in polar form bc givcn b.y.r - -5 csc d. Thcn thc anglc ry' is givcn by(u)9 $)0-r (c)0+rl2 (d)20

TIre cqrra,tion ).ry *5r+3,y* 2:0 rcprcscnts iwo straight Iincs if ) -
(a) 1 (1,) 1/2 (.c) Lsl2 (d) 15

If lbr a crrlvc, .l'(t:. 11) : .l' (*t. 17), thcn thc curvc is syrrunctric
(a) x-axis (b) th<: lilc ;r : y (c) v-a.xis (d) both

Thc curvc 9'!J2 : 741r is symrnctric a,bout
(a) Iirrc:r-axis (b) tinc:r; -'y (c) lilc y-axis (.i)

'-llur krcrrs of <x:rrtols <tf ctrrva.tru'trs Ior a. givcu crrr.r,c is call<td its
(rr) invotrrtc (b) crrvrlopc (c) rliiiLlr:i.r:r (d) cvoiurt:

Le t tlrc curve be defined tu r2.g - (, - 2)', then its hcrrizonta,l a^symptote is
(a) r--1 (b) r-i (c) y-l (d) y- t
'I'lic siugular point (0, 0) on thc planc curvc t), (n2 - x2) - 12 (b - r)2 is
(a,) nocic (b) cusp (c) critical point (d) nonc of thcsc

8. A point through which there pa.ss two bra,nchcs of a curvc is called
(a) sinrpic point (b) orclinary point (c) cloublc point (d) cornor point

9. Astrrfar:crlefinedbyanequationof the fn.r,4 -'#-i: I iscallcrl
(a) ctlipsoirl (b) iryLrr:r'boloid of <-rne shcc,t " (c') hvplrt,ol,-,id <-rf two shcr:ts (d)
pa,ra.boloirl

10. Equation of planc pa,ssing passing through origin and perpendicular 6s n : 11,2 3] is
(a.) 4L:-6y+22:0 (b) 2r+4.s *62: 0 (c.) 2r-311+ z: 1 (d) r-3y+z-2 - 0

1

4.

2.

3.

5

6.

7

a.br-rut

x aucl y axcs

botli x a,rrri y axcs
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Q. # l: Encircle the correct answer

1. ...................... is the branch of dynamics whicti estai_,lisires the
resulting nrotion.

(a) Kinematics

(b) Kinetics

(o) Mechanics

(d) Physics

(L mark)

2. Tire cornponeuts of'acceleration

(a) $f ancl S

O) # a.afu

(c) d2r and d2y

(d) none of the above

(a) circular point

(b) cilcuml'elenoe

(c) centcl of gravity

(d) none of the above

along x-axis and y-uxis are

(10x1=10)

rclatiou between the app)ied forces aud the

respectively. (1 rnark)

3. The .nrn'ber of oscillatio,s rvhich thc particle cornpletes .in a rinit of lirne . is knorvn as

(1 rrark)

(a) amplitude

(b) freclueqcy

(c) time period

(d) energy

4. The arnount of wolk done by a force in moving the particle liom P1 to P2 along tire path of the particle is
called ..,..........,....... (1 mark)

(a) energy

(b) force

(c) Lorque

(cl) power

5. ll-lte .'.'...'.-.......,... ot a rigid body is defi:red Bs a point thlough wl:ich the line o{ actiol of the weiglrt of
body always passes, whatever be the position of the body. ' (t martr)

(P.r.o.)



6. The velocity o[ a particle tvhich starts from O at t : 0 such that its position at that tirire is given by

(a) zati+ aal

(b) 2at2 i + +at i
\C) Z&L x -i tILLI J

(cl) ati+ ta i

7. The lectilinear molion is the motion of a parLicle along .....................

(a) circr-rlal arc

(b) palaboltr

(c) straiglrt" lir:e

(d) rronc r:f tlrc above

(1 mark)

8. Tire iilst, e(lLtuLioll ol nlc,[ir-rrr r;]rr: give; L,ire vciocrly arl, ally Lirre "t" is givcr'by..................... (1 u-rea li)

(a) u:ttt at

(") ,' - u2 :2a:c

(c1) none of ihe above

9. The normal componelrt of acceleration can be clefined 3s ....;... .... ...... (1 rnark)

(a) zero

(b) u

(") ,2

(d) none of the above

10, lthc irrca uncier ihe ciu ve

cle.

(a) distance

(b) veiocicy

(c) :rccelerat icr-r

(d) time 1>eriod

of a velocity-tirne glaph gives iraveied by the parti
(1mark)
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Q.2 Questions with Short Answers

i. Staie plincipl-: of angulrlr momentnrn.

ii, State I(epler's first laiv of pianetary rnotion.

::: -r\ unilbtm lod;18 1s.lll iong,21116'1 p6:iglL';6lL' and rveiglrtsrrr' 1/t from A ancl 3 lb 'dL if t f,-oin ,4, a tb aL Slt frora A anr.l 5

of gravity ol tl're sys,:enr.

iv. A pa,L.licle projecteci velticaliy rq;rvzrrcls at t:0 with veiociry u, Passes apoin[ at a heigirt il at/:tr and

. t: fz, show LIiaL rr + tz:Z'ulg kt12:2111g. (4 nlarks)

. V. Sho.w that the tr-ansverse component oI acceleration of a moving particle varies as the radial component of

its velocity if ii;s ar:gtrlal velc,ciil' abor-rt the fixed origin is constant. 4 me*lts)

vi. !'r.onr a sorrri-cir crLlilr lur.iliiL oilaclirrs 2 o, tr cit clilarr ianrirra ol itrdius a is letuovccl. Prove thab the cenrer oi
mass of the remaiudel is ai a disl,eLnce * - o floLn the diameler" (4 mar'lis)

Questions with Brief Answers

Q#3: r\ particlc )s rr.ioving irlorq thc lralabola t2 - 4a\l u,ith co;rstanl speecl "t". Dete rntittc,_the tangcnt:a! and
- tirc lullrzui conrl..ror-ients ol its accelertuLioLr lvircu il leti.cLcs tl're poirrt rvhosc abscissa is r./54. (0 rlrariis)

Qfl4: Trvo paltickrs travr:) along a str:aight line. Both start at the sarne time and ale accelerated unifotnrly at

cli(lelent lt-ubcs. '.[']re notioLr iS sr-Lch that i,,,heri the par ricle i'r,lrair.is lhe nilxirttttn ve]ocily V, its tnoliorr is

reta.r'decl r,rili['on:riy. Thc trvo pa:ticles come to rest sinru]taneonsly at zr dis'-ance "o" liorn the sbarting point.
If bhe a,ccolctalior. ol tlre lir..si is "rr," ancl i;hal of 2"1 is Ia. Find rhc cljstance boLween tlie pornis w.here iire

i:wo J:;i:'i;iclr:s aitair., theii'rliaxin.:gnt yeloc;ilies. (6 rnallis)

Q#5: SLate and plove l(epler''s t.hild Iarv of planebary motion. (6 marks)

e#6: Find the ceniloid of *uhe arc of the culve r2/3 + !t2/3 : a2ls lying in tl-re first octant. (6 rnarls)

":u" tLori'r tlx: cerrtor of motion ii giverr ltv t -- 2nNJt1 -7, wheLc "c1" is thc anLpliLr.tde. (6 marks)

(2 rnalks)

(2 marks)

are atttrchcd to it as foliou's: 1 ib a.t A,2 lb at

lb at ts. Find the distance from A of the certer
(4 malLs)
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back after exnirv of time limit mentioned above.

Ql.-Encircle the correct answer

1. Thestatementformp V -pis..... .... . ....

(lxl0=10)

a) Tautology b. contradictiorl c. negation d. All of these

If A: {a,b,c,d}, then the number of elements in p (A) =.....
a. 24 b. 2s c.26 d.21

3. Consider the relation R:{(1,1),(1.2),(1,4),(2,1),(2,2),(.3,3),(4,4)} on set A:{t,2,3,4\
ts

a. Syrnmetric b. Rcflexive d. All ol'thesc

1. The inverse ofconditional statement If today is Friday, then 2 + J = j is

a. Iftoday is not Friday, then 2 + 3 * 5.

b. If today is Friday, then 2 + 3 * 5.

c. Iftoday is not F-riday, then 2 + 3 = 5.

d. lftoday is not Friday, then 2 + 3 ( 5.

5. l,10, l0r.l0r, 10" 105....is

a. Aritlurretic series b. Geometric series

d. Geornetric sequence

c. Arithrnetic sequence

6. The total number of one-to-one functions, from a set with two elements to a set with
t r,i,o clenrerrts is... ... . . ...

a. Zero b.2 c.9 d. Noue of these

7. The order pairs which are not present in a relation, must be present in
a. Inverse of that relation b. Cornposition of relation c. Cornplementary relation of

that relation d. None of these

8. The negation of the implication "lf Ali lives in Pakistan then he lives in Lahore." is
a. Ali lives in Pakistan and he does not live in Lahore.
b. If Ali does not Iive in Pakistan then he does not Iive in Lahore
c. Ali does not live in Pakistan and he does not live in [,ahore.
d. None ofthe above

9. A collection of rules indicating how to form new set objects from those already
known to be in the set is called
a. Base b. Restriction c. Recursion d. Fallacy

10. Bill Gates is an Anrerican
He is very rich
"He is very rich" is a statement with truth-value

c. 'I lansitive

a. Ture b. False c. None of these
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Q2. Solve the following shorl questions (2x10:20)

1. Show that -(p-+q) r p is a tautology without usirrg truth tables.
2. Foranytwo sets A and B pr.ovethatA-(A-B)=A n B
3. What is a statement?

4. ProvethatifAc BandBC C,thenAC C.
5. Let R be the relation on the set of integers Z defined as:

for all a,b eZ, (a,b) e R <+ a > b. Is R irreflexive?
6. Firrd four binary relations fioni X = {a,b}to y = {u,v}that are not functions.
7- Find the ntttnber of ways that a partv of seven persons can arrange thernselves in a royv of

seven chairs.

. 8. Find the sum of first n natural numbers.
9. Define recursion.
I0. Find the first tlrree terrns of the following recursively deflned sequence.

bi :3
br,: br.-i + k, for ali integers k ) 2.

Q3 Solve the following Long Questions. (5x6=30)

[. How many integers from I through 1000 are neither multiples of 3 nor multiples of 5?

z. Which terrn of the geometric seqlrence is l/8 if the first terrn is 4 and comntort ra[io1/2.

3. Find the sum of all two digit positive integers which are neither divisible by 5 nor by 2.

4. Let "D" be the "divides" relarion on Z defined as:
for all rn, n eZ,m D n€ m]n . Determine whetlrer D is reflexive, symmetric or transitive.
Justify your answer.

5. Show by tnathetnatical induction l+nx<(l+x)" forall real numbers x > - [ and integers n ) 2

6. Supposel X--Y and g: Y-+1, and both ofthese are one-to-one and onto. prove that (gof)-'
exists and that(gof)-l -.f''og-'

T]NTYERSITY OF THE PI]NJAB
Second Semester - 20f8
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Q.2 Answer thc following short questions. (10x2=l[) i

i. IisecO = 2 and the terminal side of the angle is not in the l't quadrant, then find the

lcnrnir r i ng tli gonorlctric valucs.

If the matrix [/j l] i. singutar, find the value of k7

'l'l're roots o[x2 + ltx * 9 = 0 are equal. Find k?

Find tlre nth term of the sequence 5,x,2x - 5, ... .

Solve ihe eqrrarion )tZ* + 1) - :
Exprcss lcos g + f sin g as single trigonometric ratio.

2 ai
Simplify ffi.
Wlite tw-o consecutive integers whose sum is 41.

Solve2x2*7x*5_ 0.

How many tenns of an A.P: I + 5 + 3 -l-.. ., are required to make a sum of -825?

Ansrvcr thc Iong qucstions.

. 3 lrincl the coefficient of x3 in the expansion of (, - 4)"

-4 find thc values of

i)=Y, -',t

Q. 5 Solve the equation

ljind the cube roots of 8.

Solve the system of equations by Cramer's rule

2xty*z=1,

3x-ly-52-8,

4x-y*z-5.

t6l

t6l

a

a x and y, il

lx-1 1 I 1f-:
I r y+s)+ilz
yt/3-2s7la-6=0. I6t

t6t

t6l

Q.6

Q.7
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Q.I 'I'ich on thc corrcct option.

i) What is the value of a, if 5 is the A.M. between o ard7.

a) 0 b) L c)2 d)3

ii) Which of the following is an irrational number?

a) ,14 b) ^l-s c) Vrr d) V16

iir) The polar form of complex number VS - i it

a) ,.,'(;) b) ,,,'(-:) .)'u(;)

Please encircle the correct ontion. Each MCO carries I Mark This Paper wiII be collected
back after expin'of time limit mentioned above.

15
9' 36

!
4

Irind the 36% of Ii.s. 145000

s2000 b) 52100 c) 52200

TIME ALLOWED: 15 Mints.
MAXMARKS:10

(10x1=10)

d) s2300

.. 1d) ----' sec..r

q.tr(-;)

iv)

a)

r)

a)

vr)

a)

vii)

a)

viii)

a)

ix)

a)

x)

a)

1

b) d)l,4
.4c) -

(1 - cosr)(1 + cosx) =

1 .. 1_b)slnzr cos'.r

ll
- b)

1l an - Qtt-t : 8 and ar = 7.,then at =

L4 b) L7 c) 20

Irol what valne of /r, the equation kxz + 2x + BI

d) 23

- 0 has a pelfect square.

d) l-' 243

d)1x3

c) l"' csc'.x

.1c) -'at

3xZ

sin 45o

I he order ol the rnatrix [[ 3 1l ,.

Zx3 c) 3x1

cos 45o+tan 45o

^12-r b) ,12+t

b)

il+, ,12

Attemnt this Paper on this uestion Sheet onlv.

c)fr
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Ouestion no: I
Attempt all MCQs and chosc the best answer.

l. Ifn is any positive inl.eger Lhen 1+3+5+...+(2n-l) =

(1011=10)

A.n
B. n+l

C. 2n+l

D. n2

2. The series obtained by adding the term of arithmetic sequences is called

A. harnron ic scries

B. geonretlic selics

C. alithmetic series

D. infinite series

3. The A.M between l-x+x, and l+x+x, is

A.2-x'z

B. 2+ x2

C. 1-x'?

D. l+x'!

4. The 5th term ofthe G.P 3,6,12,... is

A. 15

B. 48

c.2
D.3

5. 'I'he fiIth term ol the sequence a" - 2n+3 is

A. -13

B. -7
c. 1

D. 13

(P.T.O.)

. RollNo.

\
TIME ALLO\MED: 15 Mints. '..

Please encircle the correct option. Each MCO carries 1 MarlG This Paoer will be collected
back after exnirv of time limit mentioned above.

Attemot this Paoer on this



6. IfA and H are arithmetic and harmonic mean between 2 and 3, then A + H =

A. 49/20

B. 49t10

c.49/s
D. 32/4

7. 2,4,6,8.10,12,... is

A. G-P

B, A.I)

C. Ceornetr.ic serics

D. arithmetic series

8. No tcrms ofa Harmonic sequence can be

A. I

8.2
c.3
D.0

9' If n is the total numbcr ol'harmonic mcan between a and b then mth harmonic mean betrveen a and b is

A. (n+ I )abl(n+ t)-n(a-b)

B. 0r+t)ab/(n+t)b+nr(a-b)

C. (n+l )b+p(n-[)
D. (n+l)ba

10. l he seuond term oflhe sequence with gener.al Ler.m n, _ 4/2 is

A.3
B. -3
c. I

D.0
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Oueslfun rut:2
Attempt all short questions. (2 X 10:20)

t. Solve the given question to tlnd out point of inflection:

x = (y-l) (y-2) (y-:)

2. Locale the points oflclative e,rtrerne (Critical points) for the given lunction:

i(4=Y ; (0<x<r,)

3. Define stationary points or extreme points. What do you know about point of inflection?
4- Detine increasing and decreasing functions. Write proper detinition and labeled diagram to elaborate

your answer. What inlbrmation do we get about slope of a line and first derivative test?

5. The nth term of a sequence is given. Determine whether the sequcnce converges or diverges. [f it
converges find is lirnit:

3n4+l
4n'z-1

6. Provc that it a positrve term seriss f,i q, convergcs then the series If ./rro,.*, "t.nr.tg"t.7. Delrne sequence and serics. Explain with examples.

8. I)el.elmine rvheLher the sequence convergcs or diverges:

(;)'

9. Definc dircct comparison and Limit comparison test.

10. Find dyidx in the 3(x2 * t'2)2 = 25 1x2 - y21.

Ouestion no: 3
Attempt all long questions.

L Solve thc given series by limit comparison tcst:

(3 X l0:30)

I"./.,
1

2. The nth term ol'a sequence is givcn
converges find its limit:

3. Dcfinc lhe fol)owing terms:
{. Limit of a sequence.
.l Results ofa Null sequence.
* nth - term test fbr divergence.

thc sequence converges or diverges. ll it

at
| {zn - r1,i,

Del.elmine whether

(rr)i
(":)'
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Question No.2: Ansr.r,er the follorving short qucstions. (5x4=20)

Write the equation olthe surtace defined Ay 
q* 

- Ef = 4(x - 4) relative to new

set o1'parallel axis with oligin at (4,-2,1).

Sholr' that S:x(y2 * z2) - 1is a .sLrrlace ol'r'cvolulion. Find a gerreratix and axis of
revolution.

iii. Findthcccrlteraud radiusol'thesphere xz + y, + z2 +3x - 4z -f 1 - 0

ir'. Irind an eqr-ration of the lrlane through the three given points (-l.l,l). (5,-8,-2), (4, 1,0)

t._ i.rl rirc i, rc'c c,r s,,,, n. 

;r"1,;rrl:, H; 1;";T I l.j.i,
Section-l II

(Long Question)
Q.3. (10)

a. Irind an eqttation oflhe plane through (5.-1.-4) and perpendicular to each olthe
"- platres x+y-22-1,-.0 ancl 2x-3y+7=11

b. Find paranretric equation of the line containing the point (2,4,-3) and perpendicular

to tl're plane 3r]'j1'-7r.-9

Q.1.

I l.

:r. Shor,,, lhtt thc straiglrr linc | =
1

4x+$y+ I 2z1'lc1=11

b A viuiabie linc in tu'o adjacent position has direction cosines L,m,n and I *
I + dl, rri6, n * 6nshor.r,that the measure clf tlte snrallangle dd between lhe two
positions is givcrr t',v (60)2 - (dl)2 + (6m)2 + (dn)2

Q.s. (10)
a. Irind an cqr-ration o1'tlte tangcnt plilrre to thc spheie

x2 + y2 + zz - 4x * 2 - 6z _ 0atthe poinr t,(.i.2,5)
b Show that 1he shortest distance between the lines

x * a - 2y - -122, and x == y * 2a - 6(z - a)is 2a

I
2

(l 0)

= 1 is pcrpendicular to the planc
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Q.l. Encirclc the best itnsryer out of the choices given for each question' (10x1=10)

i. lhe distance betweetr PI(2.1,5) and Pz(-2'3'0) is 
-a. 5J5 c 3Vs

b. 6.15
ii. -l'he mid-point ot the segrnent joining Pr(3.-2'0) and P:(7'4,4) is

u (5,1.2) c 14'1'2)

b. (6.1.3)

iii. The niagrritLrcle length ol,4 - art + nri+ariis
a. ,tqi@T7, c a' * a2 * a3

lr al+al+al
ir,. An eqtration rn ally two

palallei to tltc axis o1'thc

ol'thc thrcc Cartcsian co-ordinates defincs a

third co-ordirrate.

a Cont:
h Cr'lindeL

\'. Cirlindrical co-ordinates represcllt a poirit

a. (x,Y,z)

b. (p,0,A)
vi. lf f (x,Y, z) = 0 imPlie s /(-x,

t()

il. Yz-Plane
b. origin

vii. Thc clir.ectiorr cosines of x-axis

c. Surtlrcc

in space by ordered triPles.

c. (r,0, z)

- y,-z) - 0, tlie suriace is syrntlrctric with respect

c. y-axis

al'c
c. (0,0.1 )

one poir.rt it and onlY il'
b tlct* bcz-l ccr=O

+0

c. citcular Parabolic

a. (0.1.1)

b. 1I.r).U)
viii 'l'he straight lir.:e '1,' arld the plane 's' inlersects ttr

a. ac r+ boz- cctl0
ix. 'fhe intercept fbrm r.rl equation ot'plane is

a L+Y+1-l x.
Atsc

b 1+t-4'--g
,Ib

-\'j 'r,l z2- ; *oi = i rcplcscnts a surfhce ol'tl'rc type

a. an elliPsoid
b. elliPtic cone

xyz-t--+-ABC

Attemot this Paoer on this

back after exuirv of time limit mentioned above.
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Ouestion no: 2
Attempt all short questions. (4 X 5 = 20)

l. Show that the divergcnce ofa curl ofa vector field is zero.

2. Show that the curvature o1'a line is always zero.

3. Define parametric eqtntion of lines.

4. liind a, b, c if F : (.r + 2y + az)i + (h"v- -iy - s)j+ (4x+ cy + 22)k is irrotational.

5. Prove that div (grad rp) : V2 g

Ouestion rut: 3
Attenrpt all long questions. (3X10=30)

Prove that F: 02' cosx + f )i + (2y . sinx + 4)J + Qxz2)k is irrotational?

lf F : gratl 1l + y3 + z3 - 3xyz1. Find Curl F.

If A and B vectors are irrotational. Show that A x B is Soler.roidal.

L

2.

l.
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4 Tht: gradicnt o,' ri i-r.r. 1l-is

u)0 b)l c)2 d) l

-5. Curl olgradicnt 0la vectol is

a) Yss. solenoidal

c) Solonoidal rvitir negative tlivcrgcncc
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Qtrcslion rut: I
Attempt all MCQs and chose the best answer.
l. Cradient ol a function is a constant. State True/False

n)'Irue b) False c) can be both d) information not complete

2. 
.I'he 

lrrathcnra(icai pcrccption ofthc gradienr is said to be

a) 'l angcnt l-. ) Chord c) SIope d) Arc

3. Divergence ofgradient of a vector lunctjon is equiyalcnt to

a) Laplacian operation b) Curl opelation c) Double gradient operation d) Null vector

a) tJnity b) Zero

(r. Find the divergeoce of Lhc vector yi + zj + xk.

a)-l b) 0 c)l d)-3

7. I.ind rvhethcr the vcctor is solenoidal ,E=yzirxzj+xy k

c) Null vector d) Depends on the constants ofthe vector

b) No, non-solenoidaJ

d) Variable divergence

li ldcntify [he naturc of the fierri, il'the divergcnce rs zero and curr is also zero.
a) Solenoidal, irrotational b) Divergcnt. rotational
c) Solonoidal. irrotational d) Diyer genr, rotational

9 'flrc ctu'l ol-a curl ofa vector gives x

a) Scalar b) Vector c) Zero value d) Non zero value

10. A Ileld in which a test charge around any closed surl.ace in statrc path is zero is called
a) Solenoidal b) Rotational c) tnotational d) Conservative
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SUBJECTIVE
SECTION - II

sEcTtoN - lll

Q.2 SHORT QUESTIONS

(i)

For the given matrix find the basis of Column space.

[tzz-r]l: e s ol

f,,, ,l
(4)

(ii) lf A is a nonsingutar matrix whos" inr"rr" i, 
[]

rl
rl

tind A. (4)

(iii)

Find the reduced echelon form of the matrix

[t -2 3 -rltt
12 -r , ,l
L3 t 2 3l

(4)

(iv)

l(r +"1' a'

erove tnat I D'? Q +a)'

1", c,

a'I
b2 l=2abc(a+b+c)t

.l
(a+a)'l

(4)

(v)

Check whether l/V is a subspace of y or not?

y : R3, 1,y = {(a,b,c)eV : az +b2 +c2 <11. (4)

LONG QUESTIONS

Q.3 lf possible, find the inverse or.n" rn"UO I I
l-z

2 -31

-2 ol
-. rl

(6)

Q,4
Determine whether the veclors are linearly independent or not?

v, = (t,-23),v,= (s, o, -t), v, = (3,2, t) (6)

Q.5 Determlnewhetherornotthesetof vectors {(t,2,-t),(O,l,l),(L-5,3)}isabasisforR3 (6)

Q.6

a.7

Find the reat orrhogonar matrix P forwhic h P-t APis orthogonat wh"", = 
[] i] (6)

Determine the values of a for which the system of linear equations has no solution,

exactly one solution and inflnitely many solutions.

x + y +7 z = -1
2x + 3y +17 z -- -16
x+2y+(a2 +1)z = 3a.

(6)

I
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OBTECTIW

SECTION _I

Q.1 MCQs (l mark each)

(t)
tf (A)' =-l then A is called

(a) Symmetric matrix (b) Skew symmetric matrix (c) Hermitian matrix (d) Skew
Hermitian matrix

(i, The dimension of KerT is called

(a) Rank (b) Nullitv (c) Column space (d) None of these

(ii,
A system of m homogeneous linear equations Ax - 0 in n variables has a non-trivial solution if

and only if the rank of A is

(a) equal to n (b) less than rz (c)greaterthan n (d) none of these

(iv)

A unit vector orthogonal to both (1, l, 2) and (0, t, l) in R3 is

('t -3 l \ (-t 3 l \ ( z -3 -l)(") 
lrm,Jil,JF.,l 

(o) [Jil,m,E.J t"t 
[m,.rm,;m.,l

(-t -3 r \(o)lffi'fi'ffi]

(v)

The characteristic polynomiaf ot tne matrix []
Io

(al pQ) *(2- D2 (ol p@) - (2- 1)(3- 1)

o\
I is-...............)l

p1 p)4p - 7z (d) None of these

(vl
Theproperty Va,beR then a+beR iscalled

(a) Associative property (b) Transitive property (c) Closure property (d) None of these

(vit)
The subspace of R3 spanned by the vector (a, b, c) is -----
(a) x=t,y*bt,z=ct (b) x--at,y=-bt,z=-ct lcl x--at,l-bt,z=ct (d) Noneof these

(viii)

Let R3 be the vector space of all ordered triples of real numbers. Then the transformation

T : R3 -+ R3 defined by T(x,y,z) = (x,y,0) is
(a) Linear (b) Not Linear (c) Rational (d) None of these

(k)
A linear transformation that is both onmne and onto is called

(a) lsomorphism (b) Homomorphism (c) Basis (d) B'tjective

(x)
A linear transformation T :U -+ Z is one-to-one if and only if -----
1a1 ,ar(r)={o} (b) N(r)*{0} (c} n(r)={l} (d) /v(r)={-l}
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SABIECTIVE
SECTION If_euestions with Short Answers

State the Root test fcrr absolute convergence.

Define surface of revolulion.

3.

t.

4.

5.

@
Show that !

1

n*5
;zJa drverges.

(r-e)" ln n
eft

(2 marks)

(2 marks)

(4 marks)

(4 marks)

(4 marks)

(4 marks)

(5 marks)

(6 marks)

(6 marks)

per square
(7 marks)

(6 marks)

i)-

If. z - 9!-t, x:rt2 -u, U=e!, then find ff.
Work out tlre critical points of f@,il * r:3 + A3 _ Jary, a > 0.

2n o(1-cos r)
Eva.luace r = / .f ," cos2 edrdo.

00

SECTION Ill-Questions with Brief Answers

7. Find the Iimit of the sequence {Y} * n -+ oo.

8. Determine the radius of convergence and interval of convergence of the series

9. If t/ - /(z,g) is homogeneous function of degree n then prove that

fi2 1., -t- 2ry fr, * !2 luu - n(n - l)J.

F

T
n=l

10.

11.

A topless box having a volume of 12 cubic meters is to be made of material costing Rs. 100

meter. Find the dimensions of the box that minimize the cost.

Work out the point of the plane x - !) + 2z : 6 nearest to the origin.
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OBJECTIW

NOTE: Attempt all questions from each section.

SECTION I

1. If {@"},{6"} arrd {c,}
then

(a)

(b)

(c)

(d)

2. A bounded monotonic sequence is

(a) divergent

(b) convergent

(c) increasing

(d) decreasing

oo
If the series ! o,n converges then

1

(a) lim".-- ar, - 0

(b) lim,,-*"o a,, = constant

(c) o" is constant

(d) both (a) and (b)

It u - f(x,V) is a homogeneous function of a,y of degree n,

(a) o

(b) n

(.) "
(d)nu

are sequences such that an I bn ( c,, for all n and if lim,r__o,, _ .L =lim,r*_c,,,
(1 mark)

limr.-1-br-L

limrrl* br- l

limn_r*bn = anc,

none of the above

3.

(1 mark)

(i mark)

then z$j + y#= (1 mark)

P.T.O.

4.



5. A function / can have a relative extrema only at its

(a) intersecting point

(b) critical point

(c) saddle point

(d) point of infkr;lion

(1 mark)

6. Two surfaces are said to be tangent at a common point P if each has the sarne at
P . (1 mark)

(a) tangent plane

(b) saddle point

(c) gradient

(d) both (a) and (c)

7. If an arc .s, a portion of a plane ctrrve, is rotated about a straight line, then the arc generates a sudace called
a..................... (l mark)

(a) surface of revolution

(b) torus

(c) anchor ring

(d) none of the above

8. Let {o"} be a sequence and / a continuous function defined on [0,oo[ such that l(n) - an. Then
(l mark)

(a) lirnrr-rooar, --limr-- / (r)

(b) lim,.,-rsarr:lim"-6/(r)

(c) lim,.--r6a,,:limr*"" / (o)

(d) all of the above

9. Let C be a curve in a plane and tr be a line not in the plane. The union of all lines that intersect C and are
parallel to.L is called a .....................

(a) cone

(b) sphere

(c) cylinder

(d) none of the above

(1 mark)

10. The equation {# *, - 0 has solution with A arrd B are arbitrary constants. (1 mark)

(a) Ar+B
(b) ,.1 cos z * B sin z

(r:) ;l ln:r * D [n r

(d) nole of ttre above
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SUBJECTIVE

Q#2: Solve the following Short Questions. (2xr0-20)
i) Write adjacency matrix representation of wheel W5
ii) Define Complete bipartite graphs and give exarnple.
iii) Dcfine vertex-induced subgraph and give example.
iv) Explain why a graph must have even number of vertices of odd degrees?
v) Determine the number of edges and vertices in G-e and G-v and G\e?
vi) Define self-con-rplementary graph witrh example.
vii) Can a tree be construct with 7 vertices and 9 edges? Explain your answer.
viii) Draw a graph which is Hamiltonian but not Eulerian.
ix) Draw 2 spanning trees of cube Qr.
x) Define Hamiltonion graphs with example.

Q# 3: Solve the follorving Long Questions. (5x6-30)
i) Prove that in a tree every edge is a bridge.
ii) In a Petersen graph, frnd a trail oflength 5, a path of length 8, and all cutsets rvith 3

edges.
iii) Find the labelled tree coresponding to the sequence {1,2,3,4}.
iv) Find the shortest path between vertices a and b in the following graph.

Detine Isomorphic graphs and explain why the following
isomorphic.

two graphs are notv)
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(oBIECTIW)

Q#1: Tich or circle the correct answer of the following. Multiple choice questions.

i) A pendant veftex has degree

(a) o (b) 1 (c) 2 (d) rz
ii) The nun1ber of vertices of odd degree in a non-trivial graph must he :

(a) 1

iii) A path graph P,, is
(a) regualr

(b) odd

(b) closed

(c) even

(c) tree

(d) none

(d) none

iv) The sum of elements in each row of
vertex ofgraph

is equal to degree ofcorresponding

(a) adjacency matrix only (b) incident matrix only (c) both (d) none

v) Ifdegree ofeach vertex is odd then graph cannot be

(a)Eulerian (b) connected (c) disconnected (d) Harniltonian

vi) In a directed graph sum ofindegrees is equal to

(a) sum ofout degrees (b) no. ofedges (c) both (a) &(b) (d) none

vii) Ifvertex set ofa subgraph is equal to vertex set ofgraph then subgraph is called

(a) spanning subgraph (b) vertex-induced subgraph (c) edge-induced

subgraph

viii) If I is the adjacency matrix of graph, then entry ail of A2

(a) paths
of length 2 between vertex i and vertexT

(b) walks (c) vertices

i*)

x)

A path that traverse every vertex ofgraph is called
(A) Eulerian (b) Semi-Eulerian (C) Closed

The complement of nr.rll graph is
(a)Graph itself (b) wheel graph (c) complete graph

determines the no. of

(d)edges
path

(D) Hamiltonion

(d) disconnected graph
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Shod-auesfions

Q2:write the answers of the following questions

i) Solve x2-3x> 10

ii) Evaluateti*r-oEffi
iii) Find dyldx if y==xrn*

iv) Evaluate I xsecz xdx

v) Evaluate I: -g-" (1-r)5

Qs

Evaluate

--2att-Ldx
" ,lxr+l

(sx4)

b1ff/8sins 2xcosIx dx (5,5)

Lonelucitiotrs

Q3 (10)

Let (x): lx I if x+O and f(0):0.Discuss the continuity and diflerentiability of f at x=0

Q4

Differentiate w.r.t x (s,s)

a)rJ@3 * cscr)

b)y= ( l+xs cobr)-8
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OBJECTM TYPE ( Tick the correct statement) ( 10)

I ) If (x):sin [x then the natural domain of f is

a )(-co, +co)

c)(0, +co)

2) The solution of the inequality -4<x-3<4

a ) (1,7)
c) (-1,-7)

3) Lim.r-(l+x;'h
a) e

c)0
aPtnlxl/dx=
a )1/(x lne)

c) tx
5)1/x2+1 is the derivative of
a )sin-rx
c) tan-1x

qI (a)a,
a)lnx
c) -1lx2

7)J cosx dx
a) sinx+c
c) ln sinx +c

t>i (6|-Ja,
a )sin-Ix
c) tanrx

nt#l,tO:-z>S
a)0
c) 60

10)J secx tanx dr
a )-cscx *c
c) cotx +c

b) [1,+co)
d)[2,+co)

b) (-1,7)

d) none ofthese

b) -e

d)*

b) l/(xlna)
d) none above

b) cos-lx
d)cot-rx

b) l/x lna

d)none ofthese

b) lncosx +c

d)none ofthese

b) cos-rx

d)cot-rx

b) secx *c
d)tan x+c

b) 30

d)eo
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1. Verify that oneparameter family of solution

u : e-,, i 
",, 

d.t + "r"-,, ,.J
0

Y(0) = 0'

rr(1) : 10,

Attempt thh Paper on SeParute Answer Sheet ptovided

(Subjective)

Section-Il (Short Questions)

3. Solve

5. Solve

Marks:20

2.

satisfies differential equation # + ZrA : t

Solve initial-relue problem (IVP)

("'u - y) 
"n6, 

@ *: ev sin (22) ,

.du
t0+1) tu*q=tnr,

4. Given that r(t) : c1 cos(ur) f c2 sin(a;l) is the general solution of d';r?) * u2x(t): 0 on the interval
(-oo, +m), show that a solution satisfying the initial conditions r(0j - ts, r'(O) = q is given by

z(t) :60"o.1r1) + a sin(r^,t).

xfr+0, fi+s,'z#*ufr*o-0.
Section-III
1. Solve the difierential equation by using undetermined coefficients

Marks-30

d'?9) *.'r(r): F6 sin (r,.,i) , r(o) : o, ,'(o) : o'
dt2

2. Solve differential equation
d.y:a=cos(r+y),

subject to the initial condition g(0) : I.
3. Solve

(y2 cos, - 3r'y - 2r)dt * (2gsino - 13 + lny)dg: g, y(0): e.

4. Solve the system of linear differential equations

(l - 1) r(t) + (D2 + l) s(t) : 1,

(D' - 1) t(t) + (D + 1) y(t) : 2,

whereD:*r,or:#.
s solve 

,r*+r*_y: r
d,r. ar r*l'

by using variation of parameters.
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7.

8.

0

10.

Marks:10

fa'rO rt a solution of the differential equation

(Ttue/False)

(T!ue/False)

(True/Fatse)

(T[ue/False)

Attempt this Paper on this Question Sheet only.
Instructions. Attempt all questions

Section-I (Objective)
Fill in the blank or answer true/false.

1. The piecewise-defined f 
( -2'

,* -za= o on the,"r"-1,,:'-;1 't 
'

Z, rfi +U: 4. is a first-order [inear ordinary differential equation.

3. y3 + 3y : 1 - 3a is an implicit solution of *I : Zn @,)t (True/False)

4. y : +Z are two constant solutions of ft : 92 - ,t. (Tlue/False)

5. Thesetof funetions f1(c) :2+x, Jz(t) = 2+lal is linearly dependent on interval (-oo, m).(tue/False)

6. The set of functions f1(a):a,J2(r):x-L,ls@):r*3islinearlyindependentoninterval(-*,-).
(T!ue/Fa1se)

({" * *1cos(bc) :
W(cos 3o, sin 3z) : ....... .................. ..

*: ry'/' is a 6.rst order linear ord.inary differential equation.

*: -t is an non linear ordinary. differential equation.
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SUBJECTIW TYPE

Q.2 Answer the tbllowing short questions.

i. Write all partitions s15 = {1,2,3}.
ii. Find x and y given(Zx,x + y) _ (6,2).
iii. Find the domain and range of the function f (x) _ .,lT= xT
iv. Find inverse function of f (x) :'+
v. what is the ditl'erence between discrete and indiscrete toporogies? Arso

examp le.

vi' what is the dif-ference between coarser ancl rlner toporogies? Also
cx amp lc-.

vii. what is the ditfere,ce betr,',een tautologies anci contrad ictio ns,J Also
examp le.

viii. Fiud the domain and sketch the flinction f (i = ;ix. Define absurdity with suitable example.
x. Deilne Continuity. Also give au example.

[20)

glve

give

give

a suitable

a suitable

a su itable

Answer the long questions.

Q. 3 Determine the validity of the tbltorving argulrents:
If 7 is less than 4, then 7 is not a prirne number.
7 is not less than 4.

t6l

7 is a prime number.

Q' 4 P.ove that arly open ball in thc usuar rnetr ic space R, is ope. interval. i6]

Q.5 A subsetl of ametric spacex iscrosecr ilando,lyif its comprinrentx *A isopen.

t6l

t6l

t6l

Q' 6 show that the propositions -(pAq) and, -pv-q are logically equivalent.

Q. 7 Prove that the sum of the first n positive integers is ]n(n + 1).
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Tick on the correct option.

The number of eleurents in the power set of the set {{1,2},3} is

a) 2 b)4

Attempt this Paper on this Question Sheet only.

c)6 d) 8

subset/s.ii) Power set of ernpty set has exactly

iii)

a) zero b) one c) two

If f is a topology on non-elnpty set X, then arbitrary

belong to f

v)

proposition called

a) Negation b) conjtinction

vi) The A.M between 3r/E and 5V5 is

a) rG b) z,l-s

vii) Evaluate limr-r ;*

d) three

of member of f

iv)

a) Union b) Intersection c) product d) complirnent

In a Cartesian product A x 8, the n(.4 x B) -
a) n(A) +n(B) b)n(B)/n(A) c) n(A).n(B) d)n(A)/n(B)

Any two propositions can be combined by the rvord "and" to form a cornpound

.1
a) b)i .l

c) disjunction d) none of these

c) 3./E d) 4./5

c) r'elation in B

d) -q'p

= {L,2,5). Then Ao:

d)z

d)1,sl

viii) A subset of A x A is called a

a) r'elation from ,4 to B b) relation in ,4

ix) The contrapositive of p --+ q is

a) q)p b) -q+-p c)q"+-p

x) Let X = {1,2,3,4,5} with z - {X,0,t2},{4},{2,4}}.Let A

a) ix] b) z -tx]r c) {11}



TTNIVERSTTY OF' THE PUNJAB
aaa a a a a a aa a a a a a aaaaoa a a a aa

Third Semester 2Ol8 : :
Examination : B.S. 4 Years Pioeramme i .|:l!.'j:'.';:';:'j: ;:'.':'.': :'. i

PAPER: Discrete Mathematics (IT)
Course Code: MATH -23lfII -21404

TIME ALLOWED:2 hrs. & 30 mins.
MAX MARKS:50

Attempt this Paper on Separale Answer Sheet provided

SABTECTIW TYPE

Q2. Solve the following short questions (2x10=20)

Draw two 3-regular graphs w.ith six vertices.

Construct a truth table lor the statement form
(pA q)V (-pV (pA -q)).

What is a compound statement?

Let X is a non-empty set. prove that the identity function on X is bijective.

How many integers frorn I through 1000 are multiples of 3 or muttiples of 5?

Find the sum of alltwo digit positive integers which are neither divisibte by 5 nor by 2.

Define a binary relation p from R to R as follows:
for all real numbers x and y (x, y) ep * x= yr.Is p a function? Explain.

8. Find x andy given (2x, x + y) : (6. 2).

9. Suppose that/is defined recursively by,f(0) = 3, ,f (n + t) = 2/(n) + 3. Find/(2).

l0' Find the number m ofways that nine toys can be divided among four chitdren if the youngest
child is to receive three toys and each ofthe others two tovs.

Q3. Solve the fotlowing Long Questions (5x6:30)

I . Define a rclation R on the set of all integers Z as follows:
lorall integers m and n, mRnH m E n (mod 3).
Prove that R is an equivalence relation.

2. Given any two distinct rational numbers r and s with r ( s. prove that there is a rational
numberx such that r <'r < s.

5.

Prove that ifn is an odd integer, then nr + n is even.

Let s be the function such that s rrl is the sum ofthe first n positive integers. Give a
recursive definition of S (e.

There are l5 girls and 25 boys in a class. How many students are there in total?

For the complete graph K, , find
(i) the degree ofeach verrex
(ii)the total degrees
(iii)the number of edges.

l.

2.

4.

5.

6.

3.

4.

6.
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Ql. Encircle the correct answer (lxl0:10)

l. The inverse of the conditional statement p -+ qis
a. -p ) Q b. --p -+ ---,q c. q ) p d. --q -->..-p

2. tf A: ( 1,2,3,4\,then the numberofelements in p (A) :.....
a. 24 b.2s c. 26 d.27

3. ConsidertherelationR:{(1,1),(1,2),(1,4),(2,1),(2.2),(3,3)}onsetA:{t,2,3,4}is
a. Symmetric b. Reflexive c. Transitive d. None of these

4. A graph of a function/is one-to-one if and only if every horizontal line intersects the graph
in ........ ................ point.
a. at most one b. exactly one c. at least one d. none ofthese

c. Arithmetic sequenceb. Gbometric series

d. Geometric sequence

6. The total number of one-to-one functions, from a set with three elements to a set with
flour elements is...........
a. 24 b. 16 c.l2 d. 9

7 . If f(x) :2 x+ I then its inverse

a. x-l b. '-1 c. l+x
2

8. The inverse of given relation R: {(1,1),(1,2),(1,4),{3,4),(a,l)} is
a. {( l, 1),(2, 1),(4,t),(2,3)}
b. {(t,t),(r,2),(4. l),( 4,3),( 1,4)}
c. {(1,1),(2,1),(4,1),(4,3),(1,4)}
d. None of these
9. Ifagraphhasverticesofdegrees l,l,4,4and6.Howmanyedgesdoesthegraphhave?

a.8 b. l0 c. 12 d. 14

d. None of these

s. 5,9, 13, t7, ...is
a. Arithmetic series

I 0. Which term of the sequence 4,1,-2,... is -'17
a. 26 b,27 c.28

d. None of these
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Q.r MCQs (1x10=10)

(t)
Integratirrg tirctor olfr : 500Q', -; is

(r) liQ (b)2Q (c) a (d) Nore of these

(it)

'lhe Annihilator fo, (x2e-3' +15xe-3' +2e-3') is givur by

(a) ) D3 (a) ) (D + 3)3 (a) ) (D - 3)3 (a)) D2

(ii,,

The initial value problem y' - y, y(0): L has two solutions y - 0 and y:

(a) y - e' {b) y - e-' (c) Cd (d) None ofthese

(i')
Classify the following differential Equation #=r*u+t+ut.

(a) Separable (b) Li.ear (c) Exact (d) Reducible to

(v)

The lunction P(x) in the given linear l.torder ODE.

dy _ y+tz-y,/T
dtt

(a) x (b) 0 (c) I (d) None ofthese

(ri)

(t,ii)

If y, and y..r be the solutions of a differential equation then y3 =5yr*10y2 is

(d) None of These(a) Solution (b) Not a Solution (c) Singular

y' -r P(x)y - y'Lf(x) is _
(a) IJernoLrlli (b) lnhornogeneous (c) Linelr (d) None of these

(viii)
'[he Sirrgrrlar point of (x3 - 2'7'Sy"- 2xy' +y = 0 is given by___ 

-
(.t) 3 (b) 9 (c) G (d) None of these

(Lr)

The general solution ofa Non-homogenous third order differential equation
involves_ arbitrary constants

(a) 2 (b) 3 (c) I (d) None of these

(x)

IS AZxy"' +12 =Zxz

(a) 2

.- order differential equation

(b) 1 (c) 0
(d) None of these
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dx * e3x d.1, = g

Show that weather the foltowing functions are linearly independent or not

a)l
b) Cos (x)
c) Sin (x)

Find the value of m so that the function y=e.* is a solLrtion of D.E

5v' - 2y

I t,,, Solvc u6r!1 = (Y-t1.\2
" clY \x)

Find the general solution of the following D.E

x2 +x_zry,,_2y,*xy _g

Also radiLrs of convergencc if xn : -3 .

(iii)

l_,
I

(3+ l)

LONG QIJESTIONS

Solve thc lbllowing by Llsirrg variation of par.anretcl

Q.6

Q.7

Find the general solution of the following

Solve the following Bernoulli equation

s(r+t\ff-zty(y3-r)

Solve tlre lollowing irritial

.1,"-.2xy'-t

= e* cosx

value problern by Power Series Method

8y : 0, y(o) = 3, y,(o) = o

Solve the lbllowing clillclcrrtial equatious

),"-2y'+2y=e'tan-r
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If A n B + O ina metric space then d('4, B) is

(1x10=10)

c) S:

TIME ALLOWED: 15 Mints.
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Q.1

(i)

(ii) Every subset of discreet metric space is

a) opcn tj ctosea c) both open and closed d) none

(iii) If in a metric space (X,d), ail singletons are open ' 
then the derived set of any

subset Y ofX is
a) X itself b) emPfY set c) Y d) none

(iv) Suppose a sequence {x,} converges to a' Then a subsequence of {x'} converges to
\rr'I 

"i'i"i", 
ainerenir,o*'a b) 0 c) a d) 1

(v) Suppose f t X -+ Y is continuous' Then pre imase of closed set is

closed b) open c) may or riay not be closed d) none

(vi) A group of prime order is always 
^.r -^- .!.orien c

a) Abeliun uot noi"i-Ji" Ll cyctic c) non-abelian d) none

(vii) The intersection of all subgroups of a group is-.-----..-'

a) zero b) greater than I c) I d) none

a) {e} b) nontrivial subgroup c) group itself

(viii) A non-abelian group olorder 6 is

a) Ze b) Se

(ix) The transposition is a cyclic permutation of length

a) 1 b) greater than 2 c)2

(x) If o - (1 2) and B 
: (4 6) are two permutations theu order of

a)z o)o c)3

d) none

d) nono

d) none

product ct B is

d) none
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Q2. Solve the following short qucstion. (2 marks for each question) @x10=20)

(i) Define conjugate index with exarnple. Also show that 2 is a self conjugate index.
(ii) Define closure of a subset. Also determine closure of set of natural numbers in

usual metric space (n, d), where R is the set of real numbers.
(iii) Prove that every open ball in a metric space is open.
(iv) Prove that every Cauchy sequence in a metric space is bounded
(r) Find the limit points of an open interval and closed interval in real line with usual

metric space.

(vi) Prove that 7 n B c A n B. What can you say about the equality? Justify your
answer.

(vii) Show that the set iI, 7,4,5,1 ,81 under multiplication modulo 9 is a group. Also
find the order ofeach element.

(viii) Determine whether the union of two subgroups is a subgroup or not? Justiff your
answor

(ix) Define transposition and detrermine whether the perrnutations a = (l#|'^i)
and B = (:?'r12'rDare even or odd?

(x) Let G be a group oforder 1135. Can G have a subgroup oforder 25? Justifr your
answer

Section _III (6x5=30)

Q3. Show that the space 12 of all real soquences x = {x,} such that It.lru l' ( m is a nretric
spacs.

Q4. State and prove Minkowski's Inequality

Q5. Prove that a function f : X --: Y is continuous il'and only for every open subset U in X,

i-'(U) is open in,t.

Q6. State Lagrange theorem and show that the converse statement ofLagrange theorem
holds in case ol finite cyclic group.

Q7. Let G be a group and aeG have order n. Then show that for any integerk, ak - e if and
only if k = nq,wherc 4 is an integer
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Q#l: .

a)2 b)l--' c)3 d)4
ii) For an integer a, f 3 | az then oz -_

a) 3k b) 3r+1 c) 3k+2 d) none

iii)_Given integers a and b, not both zero then there exist integers x and ysuch thatgcd(a,6):--
a) ab 1- xy b)axtby c) x-y d) xy

I]NTVERSITY OF THE PI]NJAB
Fourth Semester - 2018

Examination: B.S. 4 Years Prosramme

iv) The greatest common divisor of two consecutivc integers is

c) lcm(a,b):b d) Icm(a,b):1

c) a: b+ 1 (mod 7)

., RollNo.

d) none

d) none

d) divisible by I I

a) >2 b)2 c)l
v) For any positive integers a, b, if gcd(a,6) : 1, then
a)lcm(a,b)-- ab b) lcrn(a,6) : a

viii) If 5a= 5b (mod 7), then
a) a= b (mod 7) b) a* b (mod 7)

vi) The solution of Diophantine equation 33x+ lgy )2
a) exist and unique b) exist but not unique c) does not exist d) none

vii) If a primep divides product of r integers then
a) p divides exactly one integer b)p divides at reastone integer

c) p divides all z integers d) none

d)0

ix) The solutions of of 9x = 2l (mod 30)
a) exist and unique b) exist and 3 in number c) does not exist

x) The number 183423 is divisible bv
a) 3 but not bf l_ b) both by i and 

] 
c) nerther by 3 nor by 9

Attemot this Paoer on this
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Q#2: Solve the following Strori questions. (2x10:20 Marks)

i) Show that the fourth power of any integer is either of the form 5k or 5k+l
il) If al b ud al cthen show that al(bx * cy) forany integers x andy.iii) Show that if a lbc with gcd(aD) : 1 then a I c.
iv) For an arbitrary integer a, show that 3la(Zqz + T)
v) rf a= b (mod n), then show that ak - bR(mod. n) for any positive integer t.vi) Define Diophantine equation with an example. atso wriie ttre criterion for its

solution.
vii) Determine whether the congruence 15x = 6(mod 5) has a solution or not? Justify

your answer.
viii) Find the remainder when 416s is divisible by 7.
iI) If ca : cb(mod n), then shor,v that a = b(mod nf d), where d:gcd(c,n).x) Prove that if gcd(a,b):t then gcd(2a + b,a + zb):t oi 3

SECTION.II

Q#3:^ Long Questions (5x6-30 Marks)i. state division algorithm and use it to show thatn(n + {1zn + 7)/6 is an integer.

ii. . For n > 1, use mathematical induction to shotv that Sl33n+1 + Zn+t.
i1. Find all incongruent solutions of the linear congruence l40x: 133 (mod 301).
iv. State and prove Chinese remainder theorem.
v. uge Fl'clidean Algorithm to obtain integers x and y satisfying gcd(56,72):56x+72v.

Also find thcir Icnt.
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Pill in tlte l>lanl< or. ansrver. tme/fa]so

r. t{fi F(lr/:vl

2. Thc rlrlv sohrtir>n of the initial-vahre pr.oblern # .rrr,: 0, y(0) : 0, U,(0) : 0 is...............

3. ^a rI,,j I-ls'+"'J
n 

lr2 *' ,r1,,r;11;t:T'' 
singular points of the second order linear differential equarion \t -,r){# *

5. For Besscl function, J[(L;) :
6. ffrJs(r)dr -
7 r-'{*} :
8' Tlre r':qrrat ior ,r2 (f)2 -r- 6y = J2 is a 2r,rd orclcr linear riiffcrential equat.ion.

9. lt :2, is a solutirxr of the differ.entlal equation fu + Zrfl i 4y2 _ g.

10. Thc gerrer.al sohrriou,rl :u24? * t:fl + (:tz _. lf 4.1y -_ 0 is y : crJt/z(i) i c2./. 11.2(t)

(1xl0=10)

(li rrc,iFalse)

(Truc/Falsc)

(Tr u<:7lra.lse)
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Section-Il (Short Questions)
1. SIrorv t lritl

J[rJs(r')dr * rJJt).
2. If F(.s) is l,lre Laplace rrarrsfor.rn of the function l(r), (; e. F(s) _. I{/(i)}) anrt

Sh,)w t.hirt

(4x5=20)

n - 7,2,3,.... then

L\t" f (t)l = ( -r;"{r1"1.'dt"'
3. l)c:tt:rrnirr: i ho sinSlttlar poinl s of ilre given riiflercrrtial r:qrratkrns. Classiiy eaclL sirrgrrlar poiut :us rcguiru'

arrd irregular:

(* + r - o)# * 6 + 49*+ (r - 2)y : o,

4. Use the Laplace tlansforrnation to solve i,he differential equation

tl?'rt tLu

ap - ti - 4s = 1:t"t', 3/(U) -. 0, y'(0) : 0.

5. Evaluate f-1 {tarr I (j)}.

Section-fII (6x5=30)

1. Show tlrar the sulrstitution ,!)(t): f Llzrl:u) in Bessel's equation of orde, ,p,,r, fi +"fr1(.r2 -p21u -- 0,
yields

*'(r P''i)'=o
Llt:z \ 

" 
/

2. lf r -- 0 is a regular singular point of the given differential equation

.,2ri'-(,-3), o." \ e)"
Show ttrat thc indicial roots r:f the singularity clo not differ by an integer. Use the method of Flobenius
to obtain two lincarly indepcrrrlent series solutions about e : 0. I-orm the general solution on (0, <rc).

3. flse tirc Laplacc tlanslbrm to solve the givcn intelJral equation

J\t.l -,Jtr -, ' l' 1,r,,'''tL;. l,.t Jr,.1.
Jo

4. tI I (I) is piecewiso continrotls on [0, oo). of exponential olcler, and perioclic wit]r pcriod P, ihen

,l
L\l(t )) - t ,, * lc "tJft)dt.

0

5. 'I'lre equa.tiorr
du

i: PQ)r' .r Q@)a +.R(r),

is c:rlled a Riccati equation. Suppose that one particular solution y1(a) of this equation is known.
S how that the substitution

a@): cr(x)* j',u\r )
transfolm the Riccati equation into the linear equation

fi - <ot"l +2P(r)E,): -P(,).
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MCQs (1x10 = 10 [\tarks)

The set of vecto rs , ) in a vector space V over a field F is

a) Linearly b) Linearly dependent c) Basis d)Subspace

I The set of vectors {11.,I,3), (2,1,1.), (9,8,7\, (s,6,7)} rs ...

a) Lin ea rly in dependent b) Linearly dependent c) Basis d) Not Given

Lct l' be a vector space over a fielC i:'. lf there exists a finite subset Sof j' such tha

1.t.\'1 ,- i'. where L(,S) denote the Iinear span of .!.then i" is said to be

a) l-rivial Space lt) lnfinite Drmensional c) Finite Dtnrensiorral d) Basis Free Space

fir) -lhl;if''rirO 
"rder. 

determinant,.r.h ulement of tf,. first column consists of the sum of

two terms, each element of the second column consists of the sum of three terms and

each elemerrt of the third column consists of the sum of four terms. Then it can

decompose into n determinants, where n has value.
(a) 1 (b)e (c)16 (d)24

in in-r-o-irrr."-ri*J;;;C;-rir.* v, *v ."t 
"f 

, tin.rrrv in rop.na.nt'.tto-" trt"ro l

fornt a ..

j :r) Row Space h) Colunrn Space c) Null S1tace d) Basis
It__--t.
i Let 7 . /i" -+ /?" be a linear transformation. lf the dirnension of the null space of 7' is
I

9, then the dimension of ,1?(7 ) ,t

a) e b)11 c)2 d\22 
i

F"; ;.trt- A, R*k G aT= 
---' "l

I

I

I

I

(a) Rank (A ) (b) Rank (ar) (c) Rank (ar R) d)All (a), (b) and (c) are trtre 
i

e group (Z,o) of ail integers where aolt - a * b - ob fo, a,b e Z, the inverse of

a) bl 2 c)3 d)4 e) Not given

c) (; d) Not Givent.tt r .: "/ \., 
I

f-i F::C" au"oni.nltrupr"r"ntutio,ii, -- 
,,:_ . "" 

- 
|I _ ___l al[g{ucible b) lrreducible c) Both (a) and (b)___ _tll\q1 cty!!_ 
,
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i(i)
l

I

i

I

I

r fiii

(iii)

indepe

['r,'.

ndent

l

I

I

I---t
I

I

I
i

t

-!.

(ui)

ln t
2is
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Short Questions ( 4x5 = 20 Marks)

(i) Prove that every finite dimer-rsional vector space contains a basis.

(ii) gl,qz - e ) be
show that G x C, is isomorphrc to C, x C, x Cr.

Find arr orrl,onorn,at [.,uso 
"f 

ih. ir;r; iiA,&,:;l,rrinJ cir,, S;,,,,,d]
ort lro n o rrr-r a liz at ion pro cess.

Firrd tlre e igen va lu es arrd rs of t m atrix (rf possible)

(v) I Prove or disprove that a one to one linear transformation p rese rves a

I

i lrvl erBenvecto

ltt-
l

I0

he

I
.l

ll
.l

basi

gro u ps,

Section-lll

Long Questicns (6x5 = 30 ltr'iarks)

Q.3 For wlrat v.rlues of ./ will the system have no solution? Exactly one solution? I

I

ln firr ite ly many solutio n s ?

.r'- 2 t,- ]:
i;r--t,+5.
4x+.t +(ct _,, l)

=.+

-2
' - l4;,

l
Let I" be 

"'r 
vector space over a field F ancl 1J be a finite subset of 1,,. prove that the

following statem er-tts are eq u iva lent?

/J is a basis for I,'

ir is the nraxirral set of lirrearly independent vectors jn iJ
B is the minimal set of generat ors for 1,..

Q.s Show that {(t,2), (3,a).} is a basis ot nr. uiing Crm s.r,-rn,at orth onorm a lization
process, transform this basis into an orthonorn-ralbasis.

'1.6 Define reducible and irreducible representatrons with one

(i)

(ii)

(iri)

i1--
i Shr

I Pt.

r H contains all elements of 6 whose orders are finite. prove
subset of a

that H is a

finite group 6. lf

subgroup of G.
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Q.l: Choose the best option.
(i) The union of rational and irrational nurnbers' (a) set of realnumbers

(c) set ofintegers

(u) one
(c) three

(iii) Letx, y, z e R, if x<y andy
(a) reflexive property
(c) transitiveproperty

(ii) Between any two rational numbers their lie rational number.
(b) two
(d) inlinite

<zthenx<ziscalled

Marks: l0
is:

(b) set of cornplex numbers
(d) none

Attempt this Paper on this Question Sheet only.

(iv) A real sequence Sn < Sn + 1 is, foralln > 1 is
(a) strictlyincreasing
(c) rnonotonically increasing

(v) Every difl'erentiable is also:
(a) continuous
(c) undefined

(vi) A bounded monotonic sequence
(a) the integers
(c) rational numbers

(vii) If {t,,} is bounded and {S"} in null
(a) also a null sequence

(b) symmetric property
(d) none

called"
(b) strictl1, decreasing
(d) monotonically decreasing

(b) discontinuous
(d) none

must be convergent:
(b) real numbers
(d) irrational numbers

sequence then {t"S,,} is"
(b) bounded s€quencc
(d) rrone

is convergent aud cottverge tcr the limit:
(b) ditturent
(d) norre

(b) I
(d I intinity

(b) 2

(d) 4

(c) not a sequence

(viii) Every subsequcnce o1'a convergent sequence
(a) same
(c) inlinity

(ix) Find the value of the lirn xsin I /.r:

(a) 0
(c) -l

(x) 'I'here are types of discontinrrity:
(a) I

(c) 3



UNIVERSITY OF TIIE PUNJAB
aaaaaaaaaaaa a aaa aaaaa a aa aa

Fifth Semester 2018 : :
Examination: B.S. 4 Years Prosramme i. *:,j.,j::;:...:...:...:...:'.'::',;

PAPER: Real Analysis-I
Course Code: MATH-301

Attempt this Paper on Separate Answer Sheet provided

SUBJECTIVE TYPE

Questions with Short Answers.

Q.2: Answer the following short questions. All questions carry equal nrarks. (5x4-20)

(i) If r is rational and r + 0 and x is an irrational nnmber then prove that rx is an irrational

number.

IIit exist the sup. Of a non empty subset of an ordered field is unique.

If n > 0. then liml = 0
x+6 nP

-fhe series i{ .onu"rges if p > 1 and divergcs if p < l.
"=" n

Show that ,/(r) : -xsin1/x,x=0. at x:0 is continuous.

Do the following "Long Questions". (5xd=30)

If x, yeR and x < y then prove that there exists an irrational numbers p such that

(iv) Show that f(x) is defined by /(x) a! x-0 is continuous at x : e.

TIME ALLOWED:2 hrs. & 30 mins.
MAX. MARKS: 50

(ii)

( iii)

(iv)

(")

Q.3:

(i)

x<p<y.

(ii) Letxbearealnumberx< l andletp,qberational nurnberssuchthatp>q>0. show

that

(iii) Let x, y, z eRk then prove that llx.ylllllx/l.llyll.
2

' -o o<x<a
a

0

I
x-o-1 x>d
a

(v) Suppose that f is differentiable atpoint c in the domains of f and g is differcntiable at

f(c), then the composite function h(x) : gof(x) - g((x)) is also difl'erentiable at x : c

and h'(c) : g'(f(c)).f(c).
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Encircle the correct ansvyer

a) +i b) tr

d)0

1x10
1. The smallest non-abelian group is

(a) Klien 4-group (b) Symmetric group 53 (c) Group of euaternion s ea. (d) Zt

2. lf a,b e G and (ab)'z= a2b2 rhen

(a) aco'imuteswith b (b)a doesnotcommutewith 6 (c) a ancl D areequal

3. Every group of prime order is

a) Abelian b) Non-Abelian c) Cyclic d) both a and c

4. Any two conjugate subgroups ofa group G have order.

a) same b) distinct c) special d) all ofthese

d)i
5. If 6 = {+1,+l}, therr the gererators of G are

6. A subgroup ofindex

c) -i
is always normal subgroup.

a)l b)2 c)3 d)4

7 rheo.a.,or(] 3 1),,
a)2 b)3 a)4

8. IfXis a complex in trzn then Nrn(X) =

a)x b)Vn c)E d) x nv4

d) all ofthese

c) Z(G) - c

9. Conjr,rgate elements have order.

a) same b) distinct c) special

l0.IfG is abelian then

a) Z(G) c G b) z(G) t c d)G c z(G)
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Q-2 Solve the following'SHORT, Questions. (2x10-20)
1. Prove that every cyclic group is abelian.
2. Prove that the order of a cyclic permutation of length m is m.

3. Prove that if every element of a group G is idempotent then G is abelian.
4. Lel G be a cyclic group such that o(G):24, generated by a. Find the order of ae.

5. Determine whether the nermutation (| i i I i) r, even or odd?

6. Let G be a group ofresidue classes modulo 6 under addition, then prove that
H-{0,2,4} is a subgroup of G. AIso find all left cosets of H in G.

7. Give exar-nple of an abeliau group which is not cyclic.
8. Let G be a group, then show that the derived group 6'is a normar subgroup ofG.
9. Find tlre cent.e of G = < a,b.. a3= [2: (sb)z: e>.
10. Give an example of non-abelian group whose all subgroups are normal.

Q-3 Solve the follorving 'LONG' Qucstions. (10 x 3 = 30)

1. State and prove third isomorphism theorem.

2. a) A group G is abelian if and only if the factor grouO G f yGlis cyciic.

b) A homomorphism g:G ---+ 6'is one-one if and only if kerg ={e}.

3. State and Prove Lagrange Theorem.
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Question I. Tick the correct answer to each question'

1 The real part of ian(-ilogi) is

(a) tanl (b) i
2. If z represents a complex number then arg(z) + arg (Z)---.

o)1
for any c,g € IR, then

(b) ,3

(b) 0, -1

1 1 lS-10

@i
3. lfz-'.3+ig2,

(a) sin 92

(a) o, r

.. tan-r2
tc/.-----r--4

(.) o

arg(ez) -
@) a' (d) ,3s'

(d)

(d)

(d) point (0,e)

-1

(d) 1

1T(d) -',2

. -. 7r
(d) ;o

4,

5.

For any "o*pi.* 
number z : t '-r ig,, I sin zl2

(a) sin2o +sin}fu (b) sin2o*cosh2y (c) cos2o*sinh29 (d)

A curve composed of finite nutnbtlr of smooth arcs is. calle<l

(a) smooth curve

(c) piecewise smooth curve

6. The inverse trigonometric funcl,ions are

(b) Jordan curve

(d) closed curve

(c) -1, 1

1,,*plane to a

(c) unit circle

(a) analytic (b) entire (c) multivalued

The fixed points of the transformation /(z) -- z2 are

8.

10.

w =- e'ld transforms origin of 2-plane into

(a) point (0,1) (b) straight line

9.

6 -rl
Radius of convergence of ! I it 

-.

-i nl

(a)0 (b) * (") 1

I zsdz --, where c : lzl - 1.

C

(a) o (b) z (c) 3

(d)
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sHorur QUESTIONS

Question II. Write the answer of the following short questions.

1

2

3

nts Aro ( z1\ : IFind the locus of the poi: - \z + | / 4

Prove that bilinear transformation is one-one.

. Test the analy'ticity of the functiot f (z) - sin(37o + 35iy) without

equations.

4. Evaluate [zdz trom z :.0 to z: 4* 2i along

LONG QUESTIONS

Question III. State and prove Motera's theorem.

Question fV. Evalrrate [+!#dz where C : lzl -2.

Question V. Prove that V2 [Rel(z)]2 -2lf'k)12 where f(z)
:

the curve C given by z



UNIVERSTIY OF THE PI.II\JAB 
...

Fifth Semester 2018
Examination: B.S. 4 Years Prosramme

PAPER: Vector and Tensor Analysis
Course Code: MATH-304

.. Roll No.

\ \ \ \
TIME ALLOWED: 30 mins).'.
MA)L MARKS: 10

Attempt this Paper on this Question Sheet only.
OBJECTTVE TYPE

Q.r

(i)

(iD

(iii)

(iii) A tensor ofrank 3

is zero
(iii) Divergence

i+s;++[is
(iii) l0

(iv) Stokes

(iv) Zero vector

(iv) Directional anglc

(iv) None of these

(iv)

. (v)

("i)

(vii)

(vi ii)

(ix)

(x)

= -10

(iv) 12i + Bj

(iv) None of these
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Section - I (Short Questions)

Q.2 Solve the lbllowing Short Questions.

(i) State Stokes theorem and Causs tlteorem ofdivergence .

(ii) FoI the general coordinates ut,tt2,Lh,
ol dr df
d^' d*'; and Vttr,Vnr,Ytt, are reciprocal systetn of vectors.

' i.i
(iii) Find scale lactols tbr spherical coordinates.

(iv) Detine inrier product in tensor.s and prove that any inner product ofthe

terrsors /f anct Blt is a rensor oi rank J..

(v) Evalrrate the integral t- Ii.i clS wtterei _ zi+xj_ 3xzyfr. and

S is the porlion of the cylinder xz +yz -B lying in the first octanr

hetrveen ; =0 ancl --=J.

Section - II (Long Questions) (l x l0 = J0)

i

Q.3 Shor.r that a ner:essurl,and sufficient condition that Frdx + F2dy * Frdz be

anexacrdift'erential isrhatVx F -b' whereF - f1?+ F2j+ hii
Q.1 Find covariant and cont|avaria t components of a tensor in cylindrical

coordinates if its covariant components in rectangular coordinates are

2x - z, x2 y,yz.

Q.5 Define Christblfel symbols ol'first and second kind. Show rhat the
contrilction olthe outer proCuct of ihe tensors ep and Bo is a scalar. (4+6)
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SECTION.I

q. 1 MCes (t Mark each)

(i) [' if ".tlret /:lR -+ IR be the function defined by /(x\ = 1-: 
'.'^' '.

[3, ifx=l

Let o = (2,+)oe open in IR the /-r(o)

1a1(2,+) (b) (r,4) (c) {UU(2,4) (d) None of these

(ii) Theclosureof thesubset (-l.a]w[7, ll) of thereal line R under the usual metricis----

(a) (-l,alu[7,] l) (u) [-l,a]v[7, ] l] (c) [-l,a]u[7,] t) (d]None of these

(iii) Theinteriorof thesubset (o,t)u{z,r} on the real line IR under the usual topolo8yts----

1a)(o.r)t,{z,l} (b}(o.t) (c) [o,t]v{2,:} tatNone or these

(iv) ln (lR,r) with usual topology r onlR,then the interior set of N ={1,2,3,...} ,, ----

t.t {o} (b) N (c) IR (dt 0

(v) Let X an arbitrary space and I/ a Hausdorff space. Let f : X -+ I/ be a continuous function Then

the sraph G = {(r,y) , y - f(*)\rs ctosed in ------------.

(a) XxX (bl X xY lcl Y xY (d) None of these

(vi) Let (1R., r) be a topological space with usual topology r on IR then the set Q is -..----

(a) open (b) closed (c) both open and closed (d) neither open nor closed

(via) Let X be infinite set with co-finite topology .c on X. Then (X, r) is ------

(a) Compact and connected

(c) Compact and not connected

(b) Not Compact and connected

(d) Neither Compact nor connected

(viii) Every compact subset of a --------- space is normal

(a) regu lar (b) Hausdorff (c) Tychonoff (d) None of these

(ix) Let (X, r) be a topological space and A c. X . Then I is closed if and only if -------

(al F,(A)c A (b) F,(A) = A lclA'=A (d) None of these

(x) The set {Q^(-"o,r),Qn(r,"o)} is a disconnection for ewhere r is --------

(a) integer (b) rational number (c) irrational number (d) real number
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SECTION-II

Q. 2 SHORT qUESTIONS

(i) Prove that (0, l) is nomeomorphtc to (a, b) . (4)

(ii) Let x -{a,b,c,d,e},=={0,{r},{r,d},{a,c,d},lb,c,d,el,X}.Findtherrontierorthe (4)

. ser ,l={t,c,al .

(iii) Let X ={1,2,1}, t ={0,111 ,1t,2},x} ueatopolosicat space. Findtheinterrorand (4)

exterior of the set I = {t, Z} .

{iv) Prove that every closed subspace of a normal space is a normal. (4)

(v) Let X be countably compact space. Then Show that every infinite subset of X has a limit (4)

point in X.

SECTION.III

TONG QUESTIONS
Q'3 Prove that any uncountable set Xwith co-finlte topology is not first countable and so not

second countable.
Q.4 Prove that the following statements are equivalent:

(i) XisaHausdorffspace (ii) thediagonat D={(x,r) :xe X} isclosed in X xX.

Q'5 Let f :X --+Y,g'. X -+Y be continuous function froma spaceXto a Hausdorff space yand (6)

suppose ttrat / (.r) = g(r) for alt .r in a dense subsets D ofx. Then prove that f =g forail
xeX.
Prove that every compact subset of a Hausdorff space is closed.
Prove that a space X is connected if and only if there does not exist a suriective continuous
function f : X -+ D where D is two point discrete space.

(6)

(6)

(6)

(6)

Q.6
Q.7
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Each MCQ carries 1 mark. Encirclc and clearly rnark the corroct opt,iotr only. cuttirrg'
overwriting and use of ink rernovct' arc trot allr-rrved . [1x10:10]

1. (i) Let n be ttre ulit rronnal to :r given curve r : r (s), the magnitude of the vector dn/ds,

where s is the arc-length is

(A) r,;, (11) \42+-7, (c)', (D) {r''z -x2.
(ii) Thc equzrtion of ttrc rccl.ilyirrg pl:rnc for. a surface is given by (A) (lt - r) b : 0,

(B) (R-r) 'n-0, (C) (lt--r) t=0, (D) R-r'
(iii) If, fot z\ curve r is tlolt-zero, l,ltert tlre curve is said to be a
' (A) tttaxinral curvc (B) pl:rnc curve (C) unique curve (I)) twistetl curve

(iv) inre dista[rce bel;ween correspo[ding points of two involutes is eqrral to
(l) p (I3) r; (C) const.;rnt (D) zero'

(v) llhc poiut on a strt-lace r' : I (1/' u) lor u'hir:lr ru x r, : 0, is called

(A) atr ordinary point (l)) a singular point (C) a regular point (D) a double

Point.
(vi) A surfacc x : x (u, u) is callccl a minirnal surl'ace if at all of its points, the first curvature

of tlrc sut facc ' is

(A) positive, (B) negal,ive, (C) zcro, (D) infinite'

(vii) A ctrrvc x(s) : x(r(.r) ,u(s)) on tr giverr sur'facc x:x(r,,u) rvhose t:rugerrts ;rt all of its

points :rrc in the dircction ol principai curvature, is called

(A) the skcrv curve (I-|) tlri linc of c.rvaturc (C) tha t,wistcd curve (ll) the

rcctifying plr,rnc

(viii) The surlirce for which speci{ic clll'vtlture is zero is said to be

(A) a developable surface, (B) a maxinral surfacc,
(C) a suri'ace of rcvolutiorr, (D) a tangent plane'

(ix) A crrrve x(s) - 11.,(.s),u(,s)) clrt ir givon surfacc x =x(u,u) whose talgerrts at al] of its

points are irr thc direction of priucipal curvature, is calle<I

(A) l;he skew curve, (I)) thc line of curvature,
(C) the twistcd curve, (D) tlrc rcctilying pl:rne'

(x) 'Ilhe procluct of principirl (;rrrvitlurcs ol a surlace is c:rllecl the
(A) first. ct;tt'vaturc, (13) (.lauss clluviltltlc,
(C) average curvature, (l)) rnore irribrrn:ition is rreeded'
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20 rnarks and questiorr 3 is worth a total of 30 rnarks.

SECTTON-I (SrroR1, QUESTTONS)

Attempt the following qrrcstiorrs. [4x5_20]
2' (i) Let the path traced by a particle be x: x(1), Find the tangential and lorr,al

corttponcltts of accelelation, )tence show thnt acceleratiorr vector lies ip tfte osculating
plzrnc.

(ii) Find the arc-length s as a Iuur:tiou of r.i along the epicycloid ,, : (ro,r r)r:os0 -
r cos (r:rp; ,!) : (rt) -- r') sirr ii - r sirr (:.r-}I]p;, -here r antl r,l-are constants.

(iii) Provc that the tangent. plirrcipal normal zrrrd binorn.ral to the locus of the centre of ,
osculal;ing sphere C'1 are piuallcl to ttre binorrnal, principal norl:al a1d tangcnt to the
given curve C.

(iv) Slrow thart the tango.tl[ plant: at thc poiut corrrrnon to the surlhce alx.y + yz I zL:) : x;.r -
arrd :r s1;lrere r'2 + !2 + z2 : b) wlrosc cerrtre is at origin, urakos iritJrcepts orr the axcs
wlrose surn is const:rnt.

(v) Prove tlrut at each point orr ar patclr r=r(rr,.u), N,, xN,.: 1( (r, xr.,), where 1f is the
Gaussian curvaturc.

s rrcifroN-Il (LoNG QUESTIONS)

Atten'rpt thc following questiorrs.

Dcfine sJrhclical iurage of ttre bitrorrnal. Prove that the curvaturc r;1 antl torsion r1 of the
splrericnl inclicatrix of thc binorrr.ral ar.c given by i;1 : 6,f ,.r.Lt _ {ffi*1.
State and prove Gauss-Wciugarten equatious for a surface r : r (rr. t,).
What; is a surfarce of rcvolrrtiorr? Whcn is a surface said to be minirrral? Show that thecondition of rriniutality fbr a surlar:e of revolution 1 : (zcosa,zsiuq, I (z)) satisfies ttre
diflercntial equation ,,# , !, (, ' (,1{, )') : O'"\ \"" / )

[3x10-30]
.).

4.

5-
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SECI'ION I
1. II I, € R(rr) c-rn [c. i,,] aud il l(c) : IE,l"(r) (, < , < L,), the series converging uniiorLrrly on [n, ]1,

theu (1 urarh)

UNTVERSITY OF TIIE PUNJAB

(a) J,t) f aa < rf=, J;:.r,.dc,

(b) Il r/o- > :r?i, /,f fia(,

(c) .ll 1,r,, - xi.., ./,i .f",Jt

(rl) uo:lc of tlic abovc

2. If / is a utorotonic functicrn in [a,bl, ihen f is a function o[

'.. Roll No. ..................

\ \ \
PAPER: Real Analysis-Il TIME ALLOWED: 15 Mints. '..
Course Code: MATH-307 Part - I (Comool.o"r) MAX' MARKS: 10.... 

"...
Attempt this Paoer on this Ouestion Sheet onlv.

Please encircle the correct option. Erch MCO carries I Mark This Paoer will be collected
back after expirv of time limit mentioned above.

(&) Y(/, [&, b]) > l/(a) - /(o.)l

(b) v(/, [a, D]) < l/(a) - /(")l
(c) vi,l,la,b)') = l/(t,) -J(a)

(d) llore ol L'lie abovc

.f' $ "onu".g"* 
if oncl on)y if

(a) p< 1

(b) p ='i

(") p> t

(d) !,,rtir l,r) .r,rri (b)

'I'Jre itqrl(rpcl irttcgt,rl Ji S, u > 0, rvhere C is it l)osiLive cotrstaui, corvergcs if and only if

(a) l> I

(:)) 1r .:. I

lcl ir < I

(rl) rr. > 1

bounded variations in [a,b] and
(1 ntlrk)

(1 uralk)

(1 ma.rk)

b. A rrtrv ctirss irt l,.r(.liri!ls. ciullcrcl jnrrc:irrrrs c-,i i;oLr:rtletl vari.\Liuit, l.rrII'$ ..... scrting for tilc' dist:ussioll of

llicr.uanrr-sticltjc. ill,egLir.ls. (1 Lnarlk)

(a) it tuolc rert!'i(Le(l

(b) ar tr1':al

(c) a t:role general

(d) rroric of tlio al;,rve

(P.r.o,)



6' A ur[:ssirli' .ui(l sufIicienl conditiol tbr the convc]'gcnce of the inrl.rropcr integral t'lrir a,t n, .ivhcre f ispositivc ir [o,lil js tha{, tlrere exists a positive nuurbcr ,r.1, intlcpcncleut o[ ), ,r.t trift' (1 marrc)

f a) /,f.,, /rt;"- <. ty', 0 > ,\ > b - a

(ri) .l | ,,. 7d:r, - ili', 0 < .-1 < l, , rr

(.\l l,::,.^ jt,L >t1,0<)<L-c

(.1) i,i.,,, i,i,,.-,l.I,o < \<b-a

7' r\ seqtreuce of frr,criors \|,,1'" : 1, 2,3,..., coover'gcs unifo'.ry o. E to a lunction /, if lbr every e > 0,[here i; al iuteger iV such tlta.r rz ] ly' implics (1 mark)

(a) l/,,(:rr _ l(r)i !€
(u) li,,(r') -.F(r)l > (

(c) itole of LIre iLbove

(d) irot"lL (rr.) rrucl (ir)

B-

9.

T)te seqnence ol lnrLctious {1.),,. -* 1,2, J, ..., defincrl on ,O, conver.ges unifbrr:rly on _&
evcll, . > 0, thcro c\ists a,n intc.o,cr r\r surlr tlraf nz ) A', I > N. ., € -E implies

(a) l/., (:r) - 1,,,(:r:)l < r,

(l;) ll,,(,,,) - !,,,(:t) > a

(i:) rrorre of thu altovr.

(il) l-rotlr i;r) aurl 1rr)

l:lrr":t:.{l"i,,r: 1,2,3,...,is t1 se(lucr.rcc of fuLrciiorrs deiirecl on E, and suppo;c l/,,(c)]f irca ! 1,, colt\1.1.!les iilifornLl). orr ,lt- i[

(r) X 1/,, rlivelrl<.s

(b) tr1./,, corr\( lges

(c) lronc oI tlLe lbove

(d) Lot"[ [a) r,Luci (b)

Lct a hc rLrorroLorricirliy irrcrc^*irrg orr lo, i..r]. Supposc J, € It((!) oD [o, b], for ??

J,, -- 7 LrriilolrLiy orL iri, i_,1, t.lrcu

{rr.) /,. ,1rxs rLoL l._,clou( tr.t Rlct) orL fit.bl

(b) ,f,, € 7r(cv) ou k, tl

(c) r,r.,no oI r he lbovt:

(cl) bot,lr (a) rLrrd (b)

if zurd only il lbr
(1 marli)

< 14,, (:t e D).
(1 nLalk)

1,2,3, ..., ancl srq:pose
II uralk)

r 0.
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SEC'1'1ON ll-C)uesl"ions rvirl Shorb ;\rrsrvers

SLrol illrl tirr, s,,r1rLer,-1, [,sil ',] ",] rr,ilyol.e!)- l>lrt :,.(,1 rrrriicr :rl\, oLr t(.-'.

l'.\rlilirl,, r. .r']r/., j.

!.

'),

3.

r[.

( I r ir k,.)

( I I r:r r: Jir)

(. ri l!a"rL(s )

v;i ritrt iorL irr
('l n: a r'lis )

(4 rna.r'irs)

. i ,ui-r l:s,,

iJ.

c.

Li:st rir,: (r)tr\/('lg( l(.c ol .i.'"' - :-rr,,: .ri r, .

[[ / r:rd 4 iLLc lirrL(:li,-r.ls of lrorLrrcted

i,, t,l .

lt./ is rrrorLrton,i otr irr,6], aiLcl it rr is

SUCii,'-lO-r"

irlvlriirrirr: i1,', i.,,;,111.,,; .1.:r:1. .i,li,:.r l

\,ilriil.tions in [a. b], tlterr ,/ -l- 4 is a Itinctir.rrr oI boliritlcrcl

c(rltinuous r-,u ia, b], therr ./ € R(cL).

I iI-(.) iresl,ious rvith lllicl' Arrs rvels

,i J,

irol.lr 1'r.;sit.r'ir

(r ::. jirl . l, .\;r;,llrg, iiritr:iiL-rr,
l',irr:.ir rll ]!l(t:'ll

liri. () 
-(;i: <

f,,', Jl)!L:

r rtJl ii 'r r;, n,,.rr.

Itr;1ls .LI i' t,llr,,l i

irr. I (: /(la( ( \i

7.

rl.

( ,r'.t, lr '1 .r ( [r ,,

.i ,,t;t = { - rr!,,+ :,,, t,.'ri ! :, *- llrr
I o. 2,/r, ( .s' 5 ,.

ii ri!)L ltrtili)r'lLtl):((-)It\;(.ilr,0lli otr iLtc iLtt,elYir.l JU, ii.

i ( ')

l..r r,"' -t(l :r:)" lr,'.r: c'xistr ;1 ;.rrril

... ..i.,:.,,,1 ir.

.. r. ii ., i r:; .., i), I,,r. :r :.;: .i ,. l,l ),,.(, ilr

l;lrc ,;t,r1L rcrrr:Lr {,/,,}, u,ir,;r'r:

(L , r:a r'ls)

r' i) srti:lr Llritl

Ili l,i,: l:. )

L

iL, rr,at -ls;

l l L-rr:L.iro(i ()l

(i trLruL ii-.)
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ir)(v)

\{. z

(i)

(ii)

(iii)

(iv)

Q.i

Q.4

Q.s

(1.6

().7
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Sirorv llrat :lrc lrrnrorrrrlrphic image 6f a ring rs su[r ring.

Prove Llrat eigerr values oI c] synn)retric nratrix are al real.

Define similar matrices and prove that eiEen values of the similar matrices are same.

Derre tite tefins. Cltattge oi basis, Orthogonal basis, Orhonormal basis, characteristic

polynorn ia I

Prove that one-to-one linear trattsfornratiorr llteserves the basis and dintension.

Let X and y be vectors spaces over the field F with dimensions nr arti n respectively, t[rer)

ortr(.\'.I') is of drmension mn ove( F.

Distinguish between integraldomain and division ring.

Pro!e that quot ient ring is a ring.

(4)

iu)

(4)

(4)

( () ,l

(6)

((;)

((.r )

Lct fi be a cofilnrutative ring witlr ideiltity. Tlre ideaiP is prinre ideal iil the quotierlt ring ((;l

/i/i' is an integral donrain.

i:ind llre eigenvalues and eigenvectors of tlte rnatrtx ,4

1,-l
-+l

Ijl

Is
=; -ol.

lL

-6
-1

4
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Q. I MCQs (l N'Iarl< each) (1xf0=10)

(i) rtt| \s',t:rrarinrirl iclcui oi a ring i1 il'lnci onlr i1'n i:s ......

a)[,rirne nunrbei b) Compcsite nrrnrbcr c) l]irtural nutttber cl) Norle ol'these

(ii) If R & /l' be albitlaly ling /:1? -+R' is ring hornomorphism such thtrt

, Q(a) = ,r V rz e l? therr Kcr /t = -"------"---

( d) None o1' Lhese(ar R' (h) [t)j (c) n

(iii) I-ct /i',,rc 1lrc: vecr,ol space ot'all olcleleC tr:iples of'real nLtmbers. i'hert tllc trattsl.orrtlatitrrt

1 '. tl' --> ii' cletlnecl b1. 7'(r.-r.;) = (.r,.y,0) is

ru) I ir...rrr irl Not l,irear c) Ilario:rai r.i) l'i,rl,u oi tllc:rc

(ir,1 Wfirl aIc Zcro clirisors in the Ring oliritegels rtroc]r.rl,r 5

a) 2 blTana I c) Iro zero clivisor d) Nonc oithese

(v) l he nurnbe r of ploper icleals of R is.... .

(a) 0 (b) I (c) 2 (d) 3

(vi) \\rhich r'rl'the 1bllolvir-rg is vectt'rt space

(a) ?(?) (b) -o(R) (c) i?(t ) (dl c iz)

lvii) Ihc clirncnsion oi {'(R)is ....... :

(a)0 (b)I ic)l (rl):
('' iii) 'l-he clirre:rsion irl Itl 1r' i.: t:allcri

( er.) itlnlt ib)NLIliitl' (c)basis i.l)l rrrrrrt '.rl lllrjsc

(ix) The vectcrls (1,2) and (1.-2) are..

(a) linearlf ir.rclependent (b) Iinearly clepentlent (c) palallel (d) perpendicular

(x) An indexecl set of vectors [r,, ,,:...., ri,] in 1?" is said to be............... .......'-i1'the
vectoLeclutitiotljrrlrr+,1:)1.r)+"'+r/,1.'/,=0l-rasonlythetrivia.l so ltl tirin

(a) Lincarll, inclepenclent (b) Linearly clepenclenr (c) Basis (d) None ot these
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Short euestions

Q2. Solvc thc following short qucstions

1. Evaluate $?:-%l where C is the circle l, - 4=2 .I.z'+4
. 7.rsin -r:t. Irvaluiltc | -, 

-/.r'ix- +9
l' Prove that the sum of residues at the poles in a cell of ar.r elliptic function is zero.
4. Define analytic continuation with example.

SECTION Il (Long Questions) (3x10=30)

Q3' I'rove that [or an elliptic function the nuurbcr of zeros in a cell is cclLral to the number of
poles in a cell.

Q.l. Statc and .PLove Mittag-Lelfler's Uxpansion thcor.cnr.

Q5' Show that the tunction ,f (r) =: * 1 *+ - can be continued analyticaily.aa-a'

(4x5=20)
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Ql. Encircle the correct choice of the fbllowing questions

1. Thebranchpoint z=0 is a ....... singularityofLnz.
a) isolated b) nonisotated
d) None of rhese

The series reprcsentation of If is valid for

0<lzl <.c b) g<iz - ll < 
"c

d) None of tl.rese

L.

a)

c) removable

(rxr(tsl0)

c) essential singularity

o) 0<lz -21<t

3. .... .. is a simple pole of _f (r) =.I-
z'

a) z:0 b) z=n c) z=1,2 d) none of tlrese

4. Ifthe principal part in the Laurent series is zero, then the singularity is cailed a

b) Isolated singularity b) nonisolated singularity
d) removable singularity

Res( c' ,0 )=... .

a)2 b) 3 c)l d)-il

6. Sum ol'Rcsidues of /(z) =.. - j-- ,. ..(z -t)(z - 2) '"

a) 0 b)-l c)7 d:_l
Iz +tt. J\z) = --. -- is...........funclion.

zlz - t)
a) Entire b)rneromorphic c) elliptic rt) None of these

8. For an elliptic function P(z) which of the following is also elliptic

a) JrP1a, b) P'(z)
"1!12 d) None of these

Z9. Surn o[ residues of an ellipric lunction is . . . . ..
a) -l b)0 c) tr d) None of these

10. I'heanalyticfunction.f(21 *zsinz2hasazeroatz=0oforc|er.......,....
tt) I b)0 c)2 d)3
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Questions with Short Answers. (2x10=20)

(a) (2 marks) Wirat is principal axis and principal i\I.I.
(b) (2 marlts) A 5kg sphcrc of lirdius 0.2nr has time pcriod0.7 scrc. Fintl anguiar momcntum.

(c) (2 rnarks) Whert is app;rreut i,elrrr,itv ancl t,rue velocity.

(d) (2 marks) Wirat is thc X.{.I of lorl of lrass ,4,1 alrl lclgth 2.L about a linc through rnid poirrt an<l

perpendiculnr to rod?

(e) (2 marks) Write dor.vn the formula of NI.I of uniform rna-ss clistribution about y, z-axis.

(I) (2 urarks) Prove thtrt lineiu. r,clor:ity 1) = a x T.

(B) (2 marks) Dcfine Eclrimomcnt;rl Syatcm.

(h) (2 marks) Expression lirr. n r;<:r,rlerat jon in moviug system.

(i) (2 rnaLks) If a ligr<l lro<15: y61;1;"s tJ.r6rrt a lixcrl trxes witl angular vclorritv L). pr'ovc tLat thc kittctic
energy of rotation it 7 - lluz where .I is the moment of lnertia about the tlxrs.

fi) (2 marks) Write down the erluilibrium conrlitions for a rigicl botl"v.

Questions with Brief Answers: (3x10=30)

Questiorr 1....... .....l?marks
(a) (5 rnarks) Find the momeut of inertia cif solid cone nbout its cjiameter.

(b) (5 InL.rLlts) Fiurl l.lre pliuc:ipiLl rnour(:ni,s of ln<rr'l itr oI tr squtlre plate trlrout a (]olner.

Qr-restion 2...... . . . . . . . 1 0 nr.nt l:s

(a) (5 mards) A systcrtr consist ol threc 1;rrrticles, eac[ of ulit rnass, u'ith positions anti velor;itics als

follows:

tl

t2

/3

'ut
, 1)2

:2i
-';
--i* 1 * k:

x+j
j+t:
k,

l-inri thc positron anrl velor:ity r-rf the center of nra^ss. F'ind also the linear rnomentum of the system.

(o) Firrcl the liinctic cnergy of tire arbove system

(b) (5 marks) Fincl the arrguiarr. rnomentum a.bout the origin.

Question 3..... . .......10 marks

(a) (5 marks) Show' tirat two cquai and oppositc rotations of a rigitl body aLrout two distinct palalle)
axis arc equiva.leut; [,o zr transltrtiorr of body.

(b) (5 marks) State and pr.ove paral)eJ axis theorem.
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Question 1....... ......10marks
(a) (1 mark) For rotating coorclinatc systenr ce,trifugal force is given bv

A. rn(d x (ri x r-)) B. rtr ((ci v ai) x r'] c' rr(d x rr) D n.rre rf these

(b) (1 mark) F.r uniib.m nrass <listrib*t,i.n. J>r.cruct rf inertia Itt: -A.[ JJpxydv L].-[[lpyzdv C !J.f pqdv D"_ 1.[ [pxzdv

. (.) (t malk) Angular Veiocitv is also calk:ri - -A. Angular Displzrc,enreni B. Rot;rtiou C. Spin D. .Angle

(d) (1 ma.k) \4t-rrnc,t .f i.r'r'trir of hoop of mass, a,d r.ariius b is - -
A. I -- b2 B. I : rnb O. I * nfi2 D. I ._ 7,.26,t

(e) (1 nrzrril)

A. Ilrn

(f) (1 rnarli) Ihe nurnl:er.
morc purrticles. r:allcd
A. Dcglec of fi-eedor-n

(j) (1 mark) 'Ihe rnoment of inertia
A. Baso B. Clr,nl,roidal axjs

l-l.a.drus of Gyrut.ir;ll: r.,
t). tfril C. (Iln)i o (rlm,)-t

of Co-ordinates requireil to specify the position oI the syster.n of one or

B. Position rlf 1;trtir:lr:s C. R.igirl 
.}rorl,,. l). Ttansl;rtiotr posit.ion

(s) (i rrraLt) \\"lien tr lrot.lv is ilI rcst l)oiJiti(',1 or rrror.'irrg wrl,ir r:onstarrl, vt:locity, Lheu lort:c ro<lrrillrl
to chtrnge the sta.t.r: of nrotion is t:trlictl
A Cel-rtripetal folce B. Inertia. C. Equimonrental force D. Angulal Nlonrenturn

(tr) (i niark) Equation <-rl {onrcrrtal EIlipsoi,:l is
A. lrr * lzzl 1:*:0 ll. 12-l ,!12 + 22 :2 C [sx2 + Izza2 r Iy-:2 _ 1

D. l1pi2 + Izz!12 I I,o* : J

(i; (I rrrrtrk) r,,, x r-is t allc,l
A' Coriolis acceleration I1. Apptrrent accelerat.ion C. TYansverse acceleration D. Angular
acceleration

of a body is always minimum with respect to its
(-'. \/crl.icirl axi: I). I{or izorrt:il axis

Attemnt this Paner on this
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a.2 (i)

(ii)

(iii)

Prove that every closed balr A(a;r) in a metric space (X, d) is closed (4)

Discuss the l\ of natural numbers as a subset of real line IR is of the first cateBory, (4)

Let ,V be a Normed space and f' be a field. Then show that (4)

(i)Thefunction .l "NxN -> y'y' defined nv ./G'y)= *+ y is uniformly continuous'

Fot any a--(a,,a.,,...a,,)e ./i" define f",: R" -->

that (i) , is Iinear functional (ii) ./., is bounded

Let i1,1 be a subset of a finite dimensional norrned

if M is closed and bounded.

(4)(iv)

(ii) Thefunction g:F x N'> N defined rv g(',.y) =d'Y'c is constant' is continuous'

Show that for any subset ,4 of a Hilbert space // , A c i- . Also show that l- is a

closed subspace of ^F/ .

(v) prove that the space CfO,r t2] is a normed space but not inner product space (4)

SECTION-III

Prove that the space /' rs a Banach space.

Let ?- : lV -+ NI be a surjective linear operator' Then prove that

(i) 7'-l exists if and only il Tx = 0 implies 'r = 0

(ii) lf 7 T is bijective and dinr N =n, then showthat M also hasdimension n'

Q.3

q.4

(6)

(6)

Rov f,,(-r) = la,x,.r e -R" then prove
t=l

(ii) ll/.,11= ll,ll

space \/ . Then -Ay' is compact if and only (6)

Q.7 Let A be non-empty complete convex subset of an inner ace V, and x elt \ A. (6)

rhen there is a unique y e A suchtrr"t ll' - yll = ill

(6)q.s

Q.6

odu ct sp

,' y'll

pr
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(a) ( 1.2 ) r-'(2, j )

(c) [tl]

la.\ ax + px e A

lc1 trt - f, = .i

(r)

Course CoCe_!44TH-3il part - I (Comnulso

Q. l

(i)

(ii)

(v) tn (bi.r/)with usual merric r/on R theclosureof (l,lf)\{2iis _-__--, _

MCQs (l Mark cach)

d(ax. hv) '=

(a) ahd(x.1,) lb) ucl(x. y) k) bd(x,y) (d)Noneofthese

tet ./ :tri -) R be def nedOV./(..) -xl.V.relR,rhen/,. ,_-

la) noi contil.Uous

(o) continuous but not uniformly continuous

{c) both continuous and uniform y.ontinilous

(d) None of these

(iii) The subset ,l = lZ,5,B,l I.... iof R is ..- .---, in.i( w th usuat metric on iR

(a) Neithe. opcn nor closed (b) clopen (c) Closed (d) None of these

(ivi rn (,'i.,i ),,^;tlfr u5Jal metric r/on lll the boundary o,thesct ,,f = 1.,1:..,[ 
f . V-iij ,s _-

lal rl {b) L? (cl Id ,.4

TIME ALLO\ilED: 15 Mints.
MAX. MARKS: l0

..RolI No.

uestion Sheet onlv.

(d) None of these

(b) [,2)r-(2.]l

ld) None ol these

(v i)
Let / - (0,1)L tR and r/ be usual metric on IR rn"" tf,","cr""." 

{}}'
{a) convergent sequence in I

ib) converge.t 1;equen.e bJt itot Cauchy

(c) Cauchy secuence but not con,rergcs in _4

{d) None of these

(t,:i) Let ,\r be a nor.ned space ancl / :_V -> .ii be a lnea.funct onal ti.r.ln ,(s,./

;a) l.r'e I' /t rt:01 ib) l_,: c- V: 1,i.rl-. -li
(c) {r e r\': /(.r) = 0} (d) Noncofthese

(viii) Asubset I of a lnearspace ,V isconvexif forany -r,),€ Aand a*B-l.a>0,p>0

lh\ax-five,4

{d) None oi:hese

(ix)
Thenornroftlr.linearfr,lction:l / on t I t.t] aerincc1 by./(-r') = J ',(r]f,- {t(r}1,

(a) 1 (b)o {c} 2 1ot ruo,,] or,nor.

For any J,-),i1a corlplex rnner prodLct space V then (t,1,) = -

(") 
1l(l|.'*.,11' - ll'- rll') '(ll,*,r,ll' -ll, - rll')]

ror 
.1 

| (l-' r .,ll' - ll, r ll' ) + i(ll 
" ",-,ll' - 

ifl .. - n11' 
)T

r.) [(l '' ,11' i, -r.11')+,(ll-. +,1,11' -,]l-'- ,,lL')]

(d) N o.e of these
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Q2. Solve the following short questions (4x5=20)

1. Solvethegivencliffererrtial equatiort !=r""'x-(tanx)1,+y2 l./r =tanxbethe
bi

known solution of the given differential equation.
rl

2. Soive *'d ! - *L* v=lnx.
dx' dx

3' Provc thc identity !- P,( l) = !-]]'- ,1(,? - l)' tlx '' 2

4. Detlne self-adjoint operator and plove that the SL operator is self-adjoint.

(Long Questions) (3x10=30)

Q3. Find the eigenvalues and eigenfunctions ofthe system

tll v t fu-= o, y1r)) r l,(o) = o. v (l) = g

,l-' 
*' 

,l*

I

Q4. . Show,n", ii, - x')' (r - 2xt + i)-n-112 ,. =#iI' (2n + l)l
-t

l+
Q5. Prove that l,(.x) = (-l)" P- l-n, n+l; 1; -ilt
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Q1, Encircle the correct choice of the following questions

1. The general solution .f #- 4l = 0 is y =

b) -4e2' - Re-2'

(10)

ci -11:-r' - t1

Ae2' -r B

J 
'-'(*)

c)a) Ae'' + Be '

d) Ae-" + B

2. Thesingularpointsof thcdifferentiatequarion 1*t +II{1 *,-*-r6y=gare........

a) + I b) t, c) 0 d) no singular point

3. E,igen values of S-L system ale alu,ays

b) Real b) complex c) rational d) integral

4. The differential operator that amihilate s 4e2' -l0xe2'is ..............

a) D4 a\o-z)' c) D+2 d)D-2

5. lior a gamma function, thc values of f lJ 1,-),

a) .! lr b) -') c) 1 d) none ofthese

6. 'l'he solutions of S-L equation are called the

a) S-L functions b) particular solr-rtions

these

c) eigen funclions d)None of

j. lLrr" ,, (x)r =.. . . ...'' I L'- " tt\--rt

a) nx'-tJ,(x) b) -x''J,*,(x) c) x"J,_,(x) d)

8 J,r(r\
r; l, ;-: ,in

a\ -/1 ,inx b) .,-uosx c) "i-( 
r 

- cosx) d.1' \nx \nx Vn x

,,
\^

COS,T(- + srn -r)

d)

9.

a)

IL t^ )

-t,x --Yl2'
10. ]'he function )t = Ae-2' + Be r' gives a differential equation of degree

a) I b)2 c)3 d)4
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1. c2V2u : $f is callcd

(a) hcat eqrrtrtion fol r.

(b) Lrrplace equation fol u.

(c) wave equation for z.

(d) none of.the above

If (1 and (2 arc two linearly independent solutions
which one of the following is also a solution?

(a) (r + (z

(b) (, - (,
(c) (r(z

(d) none of the aborre

3. To convert u,, - \u,o I 6u,ru :0 into canonical forn:, we use

(a) €:2" *y,q:3x +y

(t ) €:" *Y,n--x
(c) 6:" -v,tt--u
(d) none of tl.re above

4. T[c hcat cquation is a --_- lrLrrtirLl rlillclcniial cquation

(ir) lrv;:r:rl r r rl:c

(b) p*r rliollc

(c) otlilrtlo

(tl) rrorrcr ol tlro rrl-,ovc

(1 mar{<)

of the second order partial differential equation, then
(1 mark)

(1 mark)

(1 mark)

(1 rrrall<)

Attempt this Paper on this Quesfion Sheet only.

NOTE: Aticmpt all qucstions from cach scction.

SECTION I

5. *k =. -- - - (irr usrrrl lr.rlrrtir-,rr)

(o) p

(b) s

(.) ,
(,1) s

P.T.O.



i
I

6. Al equatiorr rclatiug prrrtial dcrivatives is callcd a

(a) oldinary diffelential equation

(b) paltial diffelential equation

(c) nonc of thc above

(d) all of thc abovc

7. Tl.Lc cquation (ff'1' + ff -- o i" "
(a) first order equation in four variables

(b) sccond order equation in four variables

(c) first order equation in two variables

(d) second older equation in tbur var.iables

8, 22", - 42", - 6zr,r* z" : g i.

(a) parabolic

(b) Lyperbolic

(c) ellipiic

(d) rrone of tlc irbovc

(1 rnark)

(1 mark)

(1 nT ark)

(1 marlt)

(1 rnar*)

9. Iir,L fi : i#, , e (0,u), t > t), u(;r,0) = tu, whcrc & is a constant, is called

(rr) l.lourrclary corrciitiou

(b) irriIinl conditiou

(r:) st.ttio:.rulv co ud iliuli

(r1) rrr,rrrc of [lrc irbovrr

1.o. '!+ ). ii+ ,- (+ = o is r',rlirtlt)r.' t)l' tta'

(n) hcot oquation

(b) Laplace equation

(c) w,lvc eqnatiorr

(d) none of the above
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Q.2. Answer the foltowing short questions: 4x5=20
(i)' what is the ill-co,ditioned ri,ear systenr? Exprai, with exa.rpre.(ii). Apply crout's Decornposition Ivl"ihoo ro sorve rhe system of equations:

x+4y-z-3, x*Zy*z=4, Zx*y*32=S
(iii). Prove l.agrange,s Interpolation lorrnula for unequal intervals.
(iv). Find Figen values and Eigen Vecrors of: [1 41- L23l
(r). Use the Lagrange,s interpolating forrrula to altpr.oxirnate ./ Q) fc,r. tlre following clata:

LONG QaESTIONS 6x5-30
Q'3' Find an iterative forrnula to Rnct , (r)''hnere N is a positive nunrber and hence, {ind (7)''3orre"t
to four decitnal places.

Q.4. Solve the following system of equations by Gauss's Seidel Method:

10x1 -t.x2*xr_ 19

xr*1.0xr*xr-24
x1 +xz*10xr_33

Q.5. Prove that Aryp : V' ! k +,

Q.6. Find the solution of e, - x2 - 5 - 0 by Newton Raphson,s n.rethod.

Q.7. Find the 2nd degree polynorniar which passes rhrough the points (0, r), (1, 3), (2,7)and (3, i3).

I

3

x 2 5

/(.t) 12 147
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Q. 1

(i)

SECTION-I
MCQs (1 Mark each)

Tlre set 7, 1== 
tO-1,2,3-I under addition and rnultiplication nrodulo 4 forms

(a) Division Ring (b) lntegral domain (c) Commutative Ring (d) Field

The maximal ideal ring in the ring Z of integers is

Attempt this Paper on lhis Question Sheet only.

(b) tz ft) az

following is not a prime ideal of the ring Z

(b) 32 (c) 1Z

(iv )

(v)

(ii)

(iii)

Units of Z (i)are

(a) z

Which of the

(a\ 2Z

(d) 6z

of integers?

(d\ 4z

(a) tl (b) r.i (c) 11.1i (d) None of these

Every ............ is irreducible in an integral domain.

(a) lnteger (b) Prime (c) Real number (d) none of these

A ring which is commutative with identity element and having no zero divisor is called

(a) Division Ring (b) lntegral domain

(c) Prime Ring (d) nilpotent ring

(vii) lf R & R' be arbitrary ring r/: R -+ R' is ring homomorphism such that

(vi)

q(c,) * o Y cre /? then lQt'r/-

(a) R' (b) {o} (c) R

(viii) 2.,r is algcbraic over

(a) I (b) ii lc\ /
(ix) lf C is firrite extension of .R, then [C : t] =

(a) 2 (b) 3 (c) 4

(*) A ring with non zero characteristic is

(a) Z HQ k)Z:

(d) None of tlrese

1d) None of these

(d)s

@) ZxZ
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MCQs ( 1x1.0 = 10 Marks)Time: 20 min

641 divides

a) /" b)R c)4 d) r,

(vii)

The least comrnon multiple of 60 and N is 1260. Which of the following
could be the prime factorization of N?

a) 2 .32 .5 .7 b) 23 .5 .1 c) 32 .5 .7 d) 2.5 .72 e) Not Given

What is the rernainder when 3 '' is divided by I 1 ?

a)o b) I c)2 d) Not Given

The sum of positive divisors of 100 is

a) 217 b) 317 c) 417 d) Not Given

The number of prirnitive root mod 3 I are

a)5 b)6 Not Given

If 15x+7y:210, then

a) x-2, y:5 b) x:7, y:1 5 c) x-2,y:l5

tf Z h^ 
"-*pnn.r,t 

3 ,-rr*l 7, ihen 2o ltas exponent

b)3 Not Given

If a(n) =2n,lhen r is called

(a) Composite (b) Perfect Prime (d) Mersenn

ffp or of p-l then the number of solutions

of the congruence x'-'-o (mod p) is

d)da) p-l

r(15) ==

b)p c') d-l

d) x:7 , y:16

(9) a,_l"L s lql 6 e) Not G1Y94
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Short Questions ( 5x4 - 20 Marks) Time:40 min

Find E,oo(1 3) . That is, exponent of 13 in 100!

(ii) Prove that there are infinitely many primes.

(4)

(4)

(iii) Prove that Q(pu) - pu - pu-',where @ is Euler's phi ffunction

By means of theory of exponent, Prove that " p, and " c both are integers.

(4)

(4)

(v Using indices, Soive the following congruence 7rr =3(modl l)

Section-lll

Long Questions (6x5 = 30 Marks) Time: 90 min

State and prove Lagrange's Theorem for the solution of polynomial congruences

modulo a prime number. (5)

Q.4 if a is a primitive root modulo rn

gc<l(k.rp1nt)) - 1 .

Q.s State and prove Wilson Theorem. Apply it to find remainder of 351

when it is divided by 37.

(4)

Define primitive root of an integer. Prove that

a{ is a primitive root modulo rn if and only if

then

(s)

Prove that try: f{tr+r., fr, *nu," p is the Euler's Phi function.

Let a be primitive root modulo nand b,c be integers, then show that

Ind bc = Ind b + Ind c (mod p(z)) .

Prove that " --\0(a), n > t.
in
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(1x10=10)

3. Every isometry is --------------
a) One-one b) Onto c) Into d) none ofthese

4. -I'he value of y when x:10 obtain from the given data points (5,12), (6,13), (9,14),

(l 1,16) is ...............
a) 14.6666'7

2.

1.

a) Interpolation
d) curve fitting

6.

N'yr =
a) A" t yr*, - N-tyu

a) E+1

b) N-'/*-, -N'-tyr c) A'-'.yu-, -N-tyr-., d) N''yru
is tt-re method of finding vaiue inside the given clata points

b) Approximation c) Extrapolation

b) 10.123s c)0 d) none of thesc

'll.re operator used in the Gauss's Forward interpola

a) E b)d c)V
The n.ratrix of t'otation is

I cos 2r sin 2r | . . [cos 2l sin 2t Ia) 
[rinzr .orz,.] o) 

frinz, "o.zr-]
[cos/ -sin ll

d) | I

I stn t cosr i

tion fonnula is

d)A

[- cos 2t sin 2/'l
t) 

l.inz, .orzr 
-]

c) lt-lz d)None of these

pl/2 - g,-lt2
b)A+V c):---" d)

2

Et/z _ E-vT
)

d) None ofthese

9. The composition of reflection and rotation is
tr)Rotation b) Reflectron c) Translatior.r d) None of these

10. Il' y., is a polynorn ial of nrh degree, tlten its nlfr differences are... ... .....
a) onc b) zeLo c) constant d),
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SUBJECTIVE

3. For tlre given set of clata, find the least-scluares curve for f(x) -Cxo (08)

4. f)efine interpolatior-r. Derive Gauss's forward interpolation fblmula. (07)

Attempt this Paper on Separate Answer Sheet provided.

Q2. Solve the lbllowing short questions $xs=20)
l. Let A and B be two points on a circle, and let the tangents to the circle at A and B

meet at P. Prove that AP:BP.

2. Find the missing term in the foll tabl

4.

Drive the normal equation lbr finding the least-squares power fit y - tryz

Find the least-squares parabola for the four points (-3, 3), (0, I ), (2, 1 ) and (4, 3 ).

Q3. Solve the following Long Questions.

1. Prove that Euclidean transformation is an equivalence relation.

(08)

2. Detelmine the image oi'circle *' + y' =, i 6, uncler the transformation of stretching along

along -r,-axis by factot' 3. (07)

n e erfil ln ollo e

.x I 2 13 \4 5 6 l
f(x) ? 4 18 - ----- 32 64 128

x, fr
0.6

2 1.9

J 4.3
4 7.6
5 12.6
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Section - I (Short Questions)

Q.2 Solve the following Short Questions. (5 x 4= 20)

(i) l)efinc NeMon's larv of viscosity and explain it briefly.

(ii) What is Equation of Continuity in Cartesian coordinates for ir.rcompressible fluid?

Convert the same in cylindrical coordinates.

(iiD Vorticity vector is defined as i - V x 7. Derive vorticity vector in cylindrical
coordinates lor a two dimensional n.rotion (Don't deduce it tiom three dimensional
nrotio n).

(iv) Shou,that the eqnipotential lines and the streamlines are orthogonal to each other.

(v) The specific weight of water at ordinary pressrre and temperature is 9810 Nim3. The
specific gravity of nrercury is i3.55. Compute the density of water, speoific rveight and

density of mercury.

Section - II (Long Questions) (3x10=30)

Q.3 fne velocity potential for a certain two dimensional incompressible irrotational fluid flow

is tp - y + ; ln/z + y'),by converting it in polal cooldinates, evaluate the follo,uving:

(i) Stream function (ii) EqLripotential lines and Streamlines

(iii) Speed and Stagnation points (iv) Complex velocity poter.rtial

F,xplain the llow tl1'a t\ /o dimensional vortex in a unilbrtn stream.

I)er'ive the Berrioulli's equation for steady inviscid flow under conservative forces.

;

Q.4

Q,s
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SECTION - I (Objective)

Q.1 Ticl< the correct option. (1x10 = 10)

(ii i) ,.pr"s."ls ti*rpe;i f1"", 
"*"hich 

the fluid particles move in circular

paths about a central point.
a) Doublet (b) Source (c) Sink (d) Vortex

dx dv dz

T - ",2 - v,X - w represerlts the dilferential equation fol the

(c) Patlt

(vi)

) The velocity potential fr.rnction and the stream function are

method is commonlY

(d) Archimedes

(a) Continuous (b) Orthogonal (c) Conj ugate (d) All of these

For describing the motion in fluid mechanics, the

(d) Eulerian (b) Lagrangian (c) Neulonian

tr,,l T-f,,t.* .qration of motion refers to conservation of

a) vlllt?Ium (,ull4e$- (c) Nsy4glc) Newon's law (!) l'!f99
The Vorticity vector is

a) Rotational (b) Irrotational Ortl.ro onal Solenoidal

(rx) Tl.re reciprocal of densitf is ktrorvt.t as specific

(a) Gravit,v (b) weisht (c) Mass (d) Volunte

Pascal-second is the unit of

(a) Kinematic (b) Dynamic (c) Both (a) & (b) (d) None of these

Iines. I
L

(rt) All of these I\, 

---
flunctions. I

l
l

viscosity.

In material derivative '#: '* * n

of charrge.
(b) Convective c) Stokes (d) Substantial

'flic _,_---- of a trvo dinletlsional
which emits fro nr it in r"rnit time.

soulce is detlned to be the volr.une of fluid

(a) Mass (b) Specitlc volutne (c) Strength (d) Velocity


