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SUBJECTWE TYPE

SHORT QUESTIONS

(2 x l0:20)
and z2 =6- i ,

(iii) Find the three cube roots of unity.
(iv) Showthattherootsofequation 2x2 +(mx-1)2 =3 areequal if 3m2 +4=0.
(v) Which ternr of the sequence -6,-2,2,... is70?

(vi) Find the term involving xo in the expansion of (2x + 3)i

(vii) Find the,?th term of the H.P. 1.]. t 
.

6' 9' t2'
(viii) Prove thar 2 Cos2 0 -l = I -2 sin20
(ix) SolveJx{+J.*q=S

(x) Simplifo (a+b\' +(a-b)'

LONG QUESTIONS (6x5=30)

Q.3 Show that

Q,4 Solve the system of linear equations by Crame r's rule
2x+y+z=1, 3x+y-52=8, 4x-y+z=5

Q.5 If a and B are the roots of 2x2 +7 x + 5 then find the equation whose roots are a2, BZ .

Q.6 lf the 5th term of A.P is 16 and 20th term of A.p is 46. Find the 12ft term of A.p

Q.7 Prove the identity .-f ^ * , ', , =2sec2 0l+sind l-sind
Q.8 If x=asind-bcosd and y = acos1+ bsind, then show that x, ty, =a2 +b2,

aaa a a aaaaaaaaa a aaaaaaaaaaa

Q.2 Solve the following Short euestions:
(i) l--ind the lr, - rrl, where z, = | a I

[,](ii) Ii e: 
I 
r +,1 Find 

^(A\,.L' l

Irrrl
l, u,l=@-b)(u-c)(c-a).
lo' bt .'l
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Multiple Choice Questions

Please Tick 1{) the correct answer in the following MCQs.
For any subset I of a universal x,t X, Ao X

(a) A' (b) A (c) 0 (d) x
(ii) For any subsets A,Bof a universal setX, A c B implies that -----------

Q.r
(i)

(b) A'cB' (c) B'c A' (d) X

ll
(c) t: (d) t-2"4(a) 12 (b) 4

The Product ofall three cube roots ofunity is
(a) I (b) -l
lf an-, = 3n - I , then 5th term is:

(a) 14 (b) l7

(a) l0 (b) il
7

(viii) The expansion of (l -2x)r is valid if

(iv)

(v)

(vi)

(a) Bc A

lz ,l(iii) Ifl _l=0,thenx=lx )l

(a) lrl .l
(ix) cos'd+ sin2 d=

(c) 3

(c) l0

(c) 12

(d) e

(d) 13

(d) 3.2'r

(d) 13

(d) lxl < t

(d) I

quadrant.

If a = 3,r = 2 , then the nth term of the G.P. is

(a\ 2.3'-1 (b) 3.2' (c) 3.2n*1

(vii) The number of terms in the expansion of (a + b)e is:

(b) lxl> f t"l lrl . 3

(a) -2 (b) *1 (c) 0

(x) If sinx > 0,sec < 0then the terminal arm of the angle lies in

(a) Ist b) II nd c) III rd d) IV th
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SECTION _ III

SECTION - II

Q.2 SHORT QUESTIONS

(i) Show that limr.-,0 '""r' ' - o. (4)

(ii) Evaluate I x3rl7 + tO ax. (4)

(iiD lfr = tan 0 and y = ta\p1,thenprove that (1 * xz)y, - p(L + yz) - 0. (4)

(iv) Find clomain and range of the function y@) = ffi (4)

(v) Find derivative of g(x) sin r2
cos x (4)

LONG QUESTIONS

Q.3

Q.4

Q.s

Solve z6 + z3 +l - 0, where z is a complex number. (Hint: Let z3 = u) (6)

Find the curvature at any point of the curve x2 + yz - az (6)

Derive the reduction formula for the function sec'x and evaluate I sec, xdx . (6)

Q.s Determine the extreme values of the function g(x) - 
tl1 

, g < r < oo.
x (6)

Q.6 { 1*ffi-*rrd* -t (6)
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I sin2x ttx =2

(a) -cos2 r+c

(c) !x-!sin2r+""2 4

(b) x-sin2.r+c

(Q 
](x-sin 

2x)+c

If f(x) = cosx, then

(a) - sin x

.f'(n) -?

(b) -1

If /(r) has a local minimum at "c", then

(a)/"(r)>0 (b)f"(r)<0 (c)/"(r)=g (d)/(c)-6

Every polynomial frrnction is

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

A point of inflexion of a function / is always occuning where /" is

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

.?
(Vs - i;- is equal to

(a) 3v3 (b) B' (c) -8i (d) none ofthese

2-3xlim=':=?,-- V3 + 8r3

.2(a); (d) none of these

cos45 ' izsin4S is equal to

_11
la)71+ *t 61fi + fii

x2-4
lim -----= = ?
x)zX-Z

(a) o

If z is a complex number, lhen z * Z is
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MULTIPLE CHOICE QUESTIONS. (1x 10=10)

Q# 1: Encircle the correct answer.\

i. Forwhatvalueofa,thevectorV = (r* 3y)i+ (y -Zz)i + (x+ az)k is solenoidal

a) -2 b)0 c)2 d)4

ii. V.i = - - -, where i is a position vector

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

iii. lf i=4i+ j-zk,then 171=--
a) 3 b) 13 c)^lzr d) 21

iv. Ifthevectors A=ai-Zj +k andd -Zai*aj -4k areperpendicular,thena= -
a) -1, 1 b) -2,2 c) -t,2 d) -2' I

v. Iftwo forces P and Q act at such an angle that their resultant R=P, then the new resultant

is ---------angles to Q, when the P is doubled

a) Zero degree b) 90 degree c) 180 degree d) 270 degree

vi. lf a particle is in equilibrium under the action of three forces, each force has a magnitude

proportional to the sine of the between the other two correspond to

a) l,tttheorem b)Polygonofforces c)Varignon'Theorem d)Lamy'sTheorem

vii. If one body slides along the other. The friction force in such a case which opposes motion

is known as

a) NonJimiting friction b) limiting c) No friction d) Kinetic Friction

i viii. For a particle to be in limiting equilibrium on an inclined plane under its own weight, if
the inclination of the plane ------ the magnitude of the angle of friction

a) Equats b) greater c) less d) noneofthese

I ix. Let (F, -F) be the couple, then the sum of the moments of the components about the

origin is pFE, where p is the perpendicular distance from

a) F b) - r c) (r, -F) d) origin

x. The equation Fo.6r = 0, represents

a) Virtual displacement b) Principle of Virfual Work c) Workless Constraint

d) sYstem in equilibrium
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SHORT QUESTIONS. (2x 10=20)

Q.#2: i) Find V(0), if @ - 1n 17;

ii) Prove that if ,4 andE arenon-collinear, then r.i * yE - 0 tmplies x = y = O

iii) Show that V(9 -r tt) - Vq t Vp .

iv) If,4 : *t - tj + (2t+ 1)k and d - (zt- 3), + j - tk,thenfind #
v) Show that the resultant R ofthree concurrent non-coplanar forces acting at origin ofa
parallelepiped with the given forces for its edges is represented by the diagonal.

vi) State and prove Varigonon's Theorem.

vii) Find the anglc of friction when two bodies have a rough contact at a point O.

viii) Find the least force to drag a particle on a rough horizontal plane,

ix) Show that the magnitude of the moment is the product of the perpendicular distance between

the components of the couple and magnitude of either component.

x) State the principle of virtual work for a rigid body or a set of rigid bodies.

SUBJECTUVE QUESTIONS (5X6:30)

Q. #3 : Forces of magnitude P , ZP ,3P ,4P act respectively along the sides AB, BC, CD, DA of a

square ABCD, of a side a and forces eaih of magnitude (8VZ)P act along the diagonals BE, AC.
Find the magnitude of the resultant force and the distance of its line of action from A.

Q. #4: Forces Pr, Pz, h, P4, Ps, P6 act along the sides of a regular hexagon taken in order. Show
thattheywill be inequilibrium ifXP : 0 and P1- P+ : Ps - P" = Ps - Pz .

Q. #5: Find the most general function differentiable function /(r) so that f (r)i is solenoidal.

Q. #6: Evaluate V2 (lnr).

Q. #7: A weightless tripod consisting of three legs of equal length l, smoothly jointed at the

vertex, stands on a smooth horizontal plane. A weight tlz hangs from the apex. The tripod is

prevented from collapsing by three inextensible strings, each of length j , joirrine the mid-points

of thc legs. Show that the tension in each string is 4.

Q. #8: A uniform semi-circular wire hangs on a rough peg, the line joining its extremities making

an angle of 45 degree with the horizontal. If it is just on the point of slipping, find the coefficient
ol'liiction between the wire and the peg. 

.
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Q-2 Answer the following short Qucstions.

Which term of the sequcnco 5,8, 1t....Is 320?

Definc arithmetic scries.

Writc durvn fonnula for sum of n terms of geometric series.

In how many ways the lettcrs of the rvord PAKPAI"IAN can be arranged?

v. What is rnultipllcativ. inr.rs",rf{} ?],
vi. I:ind trvo consecutive intcgcrs whosc surn is zl5.

vii. What is meant by comlnon dil-l-erence?

viii. What is singular matrix?

ix. At rvhat ratc Rs. 10.000 double itself in 5 years?

x. I1'6 is added to a certain nutnber the result is 13. What is the number?

(20)

Long Qucstions:

Q-3 Solv'e '# * 
= -

Q-4 Find thrce nurnbers in A.P.

e-6 ri^- [; f] ana n-

Q-7 Prove that 't'C , , I 'u

" -+4
x -'.1

iItheir sum is l8 and product is 192.

Irincl p and c1 if At):tlz\

(30)

(6)

(6)

Q-5 lrind the arnount of lts.5,000 payablc at the end oIeach oi'thc 4 years at 3olo cornpounded

annually. (6)

,C,,

li, i)
Cro'- |

(6)

(6)
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PAPER: Business Mathematics

a) P '- S( l'r-i)'

a) 2.3n- I .

llvaluate 'n"C ,u11

a) 1000

10. Find the valuc ol'log.1 (log3 5 ).

a) 1.460 b) 0.27s

TIME ALLOWED: 30 miis'....

d) 3.2n-L

d)l
8.

9.

b) 3.2n. c) 3.2n-1.

b) 1000 c) 100

is an ordered arrangement of numbers generated by a specitic rule
a) Sequence b) Cornrnon Ratio c) Function

c) 1.273

d) Common Difference

d) 0.16s

Objective Type

Encirclc Correct Answcr.

l . Any rntrtrix in ,uvhich nunbers ol'rows and colu,rns are equal is called ........ matrix.

d) Squarea) Identity b) triangLrlar c) Diagonal

2. Il lAl =- 0, thcn A is said to be

a) Singular matrix b) Non-singular matrix c) Zero matrix d) Identity matrix

3. Wlrat will bc thc simple interest earned on an arnount of Rs. 16.800 in 9 rnonths attherate of Yo

p.a?

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

4. Which olthe lbllowing is linear cquation?
a) 2x-3y:-6 b) x+'x+x c) 52Ox?y'? d) y"2 -3:0

5. lt'cvery payment is t.naile at the beginning then annuity is called
a) Pcrpctuity b) Aanuity dr.re c) Ordinary Annuity d) None of thesc

d) s: P(l 1-i)p

6. Fonnula to calculatc compound interest is
b) r, - s(l ri)P c) S = P(1-t-i)'

7 . It a: 3, r.. 2, then nth tcrm of G.P is

Roll No.
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Ouestion no. 2
Briefly give the short answcrs ofthe asked questions. (2 X 10:20)

l. Find the coordinates of the point(s) on the given curve at which its gradient has the

given value: y=(x+2)(x-2) ;1

2. Write five properties of limit'
3. Find tlre derivative ol y : xln(,in2x+coshx) w.r.t. x'

4. Derive the equation of conic in polar coordinates i.e. I = r([-ecos@ where e is the

eccentricity.

5. Evaluate limx+t(l- x).tan(ax/2).

6. Define continuity ofa function and convergence sequence?

7. Find the unitvector perpendicular to the plane P(1,-1,0), QQ'l'-l) and R(l'l'2)'
8. I.-ind the following limit using the L'Hospital rule.

Lim, n,(x-a). co se c ( nx/a)

9. Suppose thatf/1x) = 0 for alt x in so,e open interval (a,b). Ttren fis constant on

(a,b). Is this statement true? Prove it.

10. Suppose that F/(x) = x for all x and F(3)=2' What is F(x)'

Qi(a): Find the first 4 terms in the Maclaurins series for xe-'

Ql(b): Find the tangent and normal to the given curve at the points (1, 2)

x2-xY+Y2=7

(3x10-30)

(5+5)

Q2(a): State and prove the mean value theorem (6+4)

Q2(b): Diflerentiate the following expression Yl;I
y\x) = @_;G6E

Q3(a): Find the first 4 terms of the Taylor series for lnx centered at a : I ' (4+6)

Q3(b): Sketch the graph ofthe function r = 2a cos20



UNIVERSITY OF THE PUNJAB...
First Semester 2017

Examination: B.S. 4 Years Proeramme

PAPER: Calculus-I
Course Code: MATIJ-lzl

Roll No.

TIME ALLOWED: 30 mins)..
MAX. MARKS: 10

Attempt this Paper on this Question Sheet only.

Question no.1

Encircle the correct option form the given multiple choice questions. (l x I0 : l0)

l) The correct representation ofa firnction ofx is:

A. f : (x)y
B. x = /(v)
C. f = (y)x
D. y: /(x)

2) Significant nrodels to explain mathematical relationships are represented by

A. constant function
B. exponent function
C. model function

D. functions

3) ln solving mathematical problems, a nrathematical function work as

A. outpLrt-input device

B. solving function
C. terminating function
D. input-output device

4) lz1 + z2l=

A. >lztl+lz2l
B. <21 +22
c. >21 +22
D. <lzJ + lz.l

5) Ihe Polar form of a complex number is:

A. r'( tan0 + icot0 )
B. r(secO + icosecO )
C. r(sin0+icosO)
D. r(cosO + isinO )

P.T.O.



6) Tanh-11:

A. ln(x+!(x2 +l)
B. ln(x+r/1x2 +l;
C. li2ln(x+1/x-l)
D. I/2ln( I +x/l -x)

7) Cosh2x + sinh2x =

A. -cosh(2x)
B. sinh(2x)

C, tanh(2x)

D. cosh(2x)

8) The system of linear equations2x +2y-32= l.4x+4y+z=2,6x+6y-z:3 has

A. a un ique solution
B. no solution

C. trvo solutions

D. infinite solutions

9) Lot f:X+Y be a one-to-one mapping, which of the following is not correct?

A. X may be a subset of Y
B. Y may be a subset of X
C. cardinality of X should be equal to cardinality of Y
D. X should be equal to Y

l0) The derivative of sin2i300; w.r.t. x is
A. Cos 300

B. 2 sin(300)Cos 300

C. - Cos 300

D. 7.eto
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Q.1. Choose the correct auswer. Cutting or over writirrg is not ailowed'

1. The number 3 0 0f850 x 103 has - - - significant digits

(") 3 (b) 4 (c) 5 (.i) 6

2. Order of convergence of Secalt method is

(u) I (b) 1.618 (") 2 (d) none of these

3. Gauss-Seidel method is a - - method
(a) Non-iteration (b) iteration (c) infinite (d) algebraic

a. lf f(x) is a real continuous function in [a,b], and /(a)/(b) ( 0' then

fot /(r) : 0, there is (are) - - - in tire domain [4, b]'

(a) one root (b) an undeterminable nutnber of roots (c) noroot (d)

at least one root

5. If r : 3 is a root of /(r) == 0, then the facror of /(r) is - - -'
(a) r+3 (b) 3 (c) r-3 (d)'

6. The ralue of k for the density function l@):kx,0 < r ( 2 is
351(a) ; (b) , tc) 5 

(d) None

T.Bagcontainsl0blackand20u'hiteballs,oneballrsdra'wua'trandonl
What is the probability that ball is white

(a) i (b) 3 (") t (d) t
8. Variance of a binomial distribution is

(a) np (b) 14 1c; np(l - q) (d) nP(l-P)
q

9. There are 50 persons and we have to niake a committee of 10 persons'

then lre have

(") Bd#-mD'(b) r.',#-mT 1"; sr6iSmU (d) None

10. The convergence of which of the following method is sensitive to start-

ing ralue?
(ai False position (b) Gauss seidal method (c) Newton-Raphson method

(d) AII of these
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Part II I\larks= 20

1. If ,4' is the compiement of arr event ,4 relative to sample space ,S, then
prove that P(,4"):1 P(A). (2)

2. Prove that the total area under the normal distribution function curve

is 1. (3)

3. 200 passengers have made a teservatrr:n lbr an airplane flight. If the
probability that a passenger will not show up is 0.01. Find the proba-

bility that exactly 3 will not show up. (2)

4. Find the value of A in the following p.d.f of a continuous r'v"x":

rrrl: IA$- r)(3 +r), o 
-< 

r ( 3.

|.0, elsewhere' 
(3)

5. Find the root of the function up to three decima.l places by apply-
ing any numerica,l method ./(o): ,3 - :r - l, takirrg an initial value

o:1.5. (3)

D.

I
Evaluate / 1$ ".irrg 

Tbapezoidal Ilule, fr-rr n. : 6. (3)
0

tf sl=16 s. si=a8s,578.4. t(x -X)=l5e 45, t(v -7)=z.z0z,o0o
and !(x -T)(Y -Y):28,768.4, then find Cou(x,v) and' r,o. (2)

7.

8. State the axioms of probability.

Part III

(2)

Ivla.rks:30

1. (a) Solve the following system of equations by using jacobi iterative

method up to five iteration. (6)

2rt*xz*t3 : 7

zt l4xz' ts : 6

xt+12+ rs : 6

(b) For any two events Aand B, provethat P(AaB):P(A)+P(B) -
P(Ae B't. (4)

(a) Find the root of the function correct up to three decimal places

by applyi::g the Newton Raphson method /(r):c3 - l. take

To:l' ( 0,)

(b) Write the algorithm for the Newton Raphson Method for solving

a non linear equation. (4)

3. Prove that correlation coefficient is independent of origin and sca1e. (10)
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SECTTON _ I

Q.t MCQs (l mark each)

o
If f(x) has a local extremum at "c", then

(a) /'(r) > 0 (b) /'(r) < 0 (c) /'(r) - g (d) none of these

(i0
fhe instantaneous rate ofchange at t 1 for the function /(t)

(c) o

te -t+9is

(d) 2(a) -1 (b) e

(ii.)

x-5
lim--=-------=: ?
r--o {x - V5

(a) o (b) s (") V5 (d) 2VE

(ir)
Every differentiable limction is

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

(r)
A point of inflexion of a function / is always occurring where /" is

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

(ri)
For what value of x, the inequality 6x * 13 < 2x * 14 is satisfied

(a) 7 (b) 6 (c) 0 (d) 5

(vil

2-3xlim;-: =?
x-rco V3 + 8X3

..2
(a) ; (b); (c) ,, (d) none ol'thcse

(viii)
First order Differential equation has almost _independent solutions

(a) 3 (b) I (c)2 (d) 0

(k)
x2-x-6lirn ^ -?x-3 X-3

(a) o (b) I (c) 5 (d) *

(x)
Domain of l8T3 is

(a)xS3 (b))x<0 (c))x<-3 (d)noneofthese
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SUBJECTIVE TYPE

SECTION _ II

Q.2 SHORT QUESTIONS

Evaluate the integral: !15x'er" + ff) ax

Evaluate t x3 lnx dx.

If x'- !2 =l,FindLandshow 't'u'd"/arr= 
-/r'

Find the area bounded by y' - 4x = 4,, 4x - y - 16 '

(a) Frrrd Lof the equation x.[+ v + vJli = o

(4)

(4)

(i)

(ii)

(2+2)
(iii)

(4)
(iv)

(4)
(v)

SECTION _ III

LONG QUESTIONS

Finii the equation of normal line at (2,0) of the functio n: f (x) = 2x2 - Sx + 
-L

13

Find the extreme values and inflection point of the function: f (x) - 12xi - Zxz

Derive the reduction formula for the function sec'x and evaluate 
J 

secr x dx '

Solve the integral: ! 1.:ft*ua*

Solve the differential equation:

(e-t + l)sinxdx = (1 + cosx)dy, y(0) - 0
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(1x10--10)

4.

3

2

If tlrc culvrr r : 22, U : 0 is rcvolvccl a.bout :r-axis, tlLr:n tho surfacc of rcvolutiou is

(u) ,'-t'y2 - 12 (b) ,- a2 +22 (c) 12-r !J2 - z4 (d) ,'+ z2:ul
If tlrc ctrlve a : I @) is rcral arrcl '!J -+ o .\s ir; -> oo, lhcrr thc cruvc ]ras a horizoutal
a.svrrtptotc
(u) y:o (b) r-o (.) u-a (tl:r::a,

Eclua.tiou of straight linc passing tlrrough origir: aurti pctprrrrr lir'ultrr to plarrc :u+!!+ z-,1 :
0is
(o) #-+-+ (t)i-t-i (.) f -+:+ (d)

l-r-T
Il.aclirrs oI curvaturc,p. of er straight lirx: is
(a) t) (b) I (.) * (cl) -t

5. lI tlur trvo tangc:nts at a dortblr point of a clllv(] r:oirr<:i<tr: arrr.i Lca,l thc <k,ublr pi.:irLl is

czrllr:cI

(a) nodc (b) critical point (c) cusp (cl) isolatccl point

- 6. 'Ilrr; cruvc, e3 +'!.J3 : 3ax'!l is syrnurc:tlic aLorrt t,lu:
(a.) x-axis (b) tJic linc rL : ! (c) r-axis (d) both x zrlcl y axos

7. Pa.raurctric ecluartions t: at2 zrntl y:2cf ropr'<:sorrt thc p:rlabola
(a) 'u'2 - 4ar (b) ,' - 4aa (") 7)' - 2,r', (d) 12 - 8ay

1'[rc lor:us of ccntcrs of cnrverturcs lirl a givtrn r;rrrvc is calkrr] il;s

(a.) involrrtc (b) cnvdopc (c) cliamctcr' (ci) crvohrtc

-\ sullix;c clc{ined by au ecluatiort t-r[ the lirrL,r 4 + i; - , : --1 has no
(a) tlacc in xy-pia.nc (b) trzrcc iu yz-plattc (t:) z-intcrccrpt (d) x- and y-intclcepts

A surface clefined by an equation of the to.n, fii I UL 
: cz is callecl

(a) clliptic paraboloid (b) clliptic conc (c) cliipsoirl (d) hypcrbolic paraboloicl

PAPER: Mathematics A -II, [Plane Curves & Anatytic Geometryl TIME ALLOWED: 30 mins.'...
Course Code: MATH-103 I}{TIJ-12309 MAX. MARI$: 10
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10.



-a^#
UNIVERSITY OF THE PUNJAB

aaaoaaaaraaa

Second Semester - 2017 : :
Examination: B.S. 4 Years Programme i- RolI No. ............'........ i

- 

tolooooaaaaaaaaa aa aaaaara'

PAPER: Mathematics A -II,
[Plane Curves & Analytic Geometryl TIME ALLOWED: 2 hrs' & 30 mins'

Course Code: MATH-103 / MTH-12309 MAX. MARKS: 50

Attempt this Paper on Separate Answer Sheet provided.

Short Questions l0 x2 -20
1. Iiirrd tlrc position of possibkr multipk: points on thc curvc 1,2 (:r; - y) +y2 - 0.

2. Fol what va"iuc of tr, thc ccluation, )el - 10c17 + 12y2 )-5t, -16y - 3:0 rcprosouts p:rit'

of stra,iglrt lincs.

.._.) _ .V;1 _ i
3. Firr,l thc point of intct'scctiou (it it e.xists) o[ tlu, Pair ol lirrcs L, T : T : 

=tr.nciivr:+-+-+
,1. Find ccluation of tirc straight iino through thc ptrrtit (2,4, -3) and porpcndicular to thc

planc3o+31J-72-9:0.
) .2

5. Slrow that equation of thc tangcrrt tc,r tlrc cllipsr'$ + h -- 1 a,t point (c1,y1) is

:l:,r] I ralJl- 1.) l I(L'

6. Irirrrl tltc' surfacc of rcvoltttiorr rrbtait:ccl lty lcvr.,lviug'. tltt: ctrL'','t' zJ t .tjr '= 57. .r' - i)

a bout z-axis.

7. Convcrt the equatiorr, p : 7 sin d sin /. fronr sphcr it:al co-ordinatcs (p,0 , d) into carrtcsiau

co-ordinates.

8. Irirrrl tho traces of thc surfzrcc , n *u - i - 1 in t,y- planc aucl yz- plano.

9. triud cquation of the sphcrc with cctttct at (-2,'1, -6) antl tangcnt to ::r-planc.

10. Finclccntrcandraciiuso[thosphcrc * +!12 + z2 +2:r -4y -62* 5:0.

Subjcctive Qucstiorrs 6x 5-30

1. Dcfrue pedal equation fbr a culve atxl sirorv thtrt thc pctlal t:cluatiotr fbr the curwe r' :
asirr (1r,0) is ra : p2 lr2 + tnz (o' - ,')1.

2. Iriud thc point on tirc linc 2r - 711 + 5 : 0 tl.rat is closest to thc oligin.

3. Fincl thc area of thc rcgion boturclcd by thc curvc r]J2 : 4 (2 - r) and the y-axis.

4. Provc that normals to a curvc a.rc tanBonts to its cvolutcr.

- 5. Firrcl thc co-orrlirratcs of tlrc point on tlru [inr: + - + - {]i *hictr is ncatcst

to tlic intcrscction of thc plerncs 2r -.y - 3z -.32 :0 - 3z -r- 29 - 752 - 8.

6. If p1 aud p2 ale r:rdii of curvaturc at thc cxtrcmitics of arry chord of a cardioid r :
c(1 +cos1/) which passcs through bhc pr-rlc, tht;n provc that pl+ pl: +"2
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SECTION I

1. The number of oscillations rvhich the palticle completes in a

NO'I'E: r\ttcrnpt alt rlutxt,ions frorn cau:h scction.

(1x 10=10)

unit of lime, is known as

(1 mark)

a straight line gives its ..................... (1 mark)

(1 mark)

2.

(a) ampliiude oI oscillation

(b) wavelength of oscillation

(c) frequency of oscillation

(cl) tin"re period

The slope of velocity-time curve of a pariicle rnoving in

(a) distance

(b) velocity

(c) ar:r:elerat,ior.r

(d) displacement

Every set of particles has ..................... center of mass.

(a) one and only one

(b) urore than one

(c) in6nite

(d) all of the above

3.

)!4- The necessary and sufficient condition for a particle to be in equilibrium at a point is that
that pr:int.

(a) VY-1
(h) vv -2
(tr) VU - 0

(d) vl.'t 0

'"""""""""" at
(1 mark)

(P.r.o.)



5. lf .F{ = 0 in Newton's seconr] law then ....... .........-... .
(1 mark)

(al ftntd = 0

(lrJ lrr' .. (1'lr:rl.;tltl

(t:) lr = (j()llsiru ri

(d) both (a) and (b)

6. If ? is the kinetic energy and V is the potential energy and E -- T + V is the total energy of the simp.le

harmonic oscillator then ........... ......'.. 
- (1 mark)

. (a) E -,!rnr3 + r!Ao2

(b) E: l:nru2 + Lrk,r2

(c) E=lmu2-lkt:s

(d) E-lmu3-lkx3

7. The cenier of mass of a triangular lamina is ihe point of intersection of i[s .......-............. (1 mark)

(a) mediarrs

(b) chords

(c) corners

(rl) trorr<' r)f t,llo irbr)vc

8. The motion of a particle projected in air with velocity Vs in the cLreciion Inaking an angle o rvirh lhe

horizontal is .................... (1 mark)

(a) parabola

(b) circle

(c) eltipse

(d) straight Iine

9. "['lrr (:(!nlr]r r.rf ntass of uniform solid sphere lies """"""""" '

(a) on lhe radial segment

(b) on ihe geometric center

(r') rx the perpendicular from the vertex

(rl) rrone of the above

Lo. i# ail {rt are components of acceleration a}ong""" """" " "

(a) x-axis and y-axis respectively

(ir) rlrlirl irrttI l;;lng<itrLil,l <[irc<:1;ions rttspcxll;i vtll v

(1 mark)

((:) n(rtulitl tlittrr:l,itltts

(rt) atl of tlte ab<lvr-r

(1 mark)
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SECTION II-Questions with Short Answers

Dctinc center of mass and center of gravity of a rigid bocly' (2 marks)

State principle of conservation of energy. (2 marks)

Define parabola of safety. (2 marks)

whzrt is the maximurn range possible for a pro.iectile flred from a canon having muzzle velocity 1

rrril:/sec. (3 marks)

| ) illi:r.out,iatc between the harmonic oscilla.lor and damped harmonic oscillator. (3 rnarks)

l'tu: yr.sil;i.tr of a partir:le moving along an ellipse is r- = a cos fi + b sin 
'i 

Ifo>
p;r.L{.iril rvltcro its vtrlot:ity hirs mtxirnttnt va,ltte.

7. .\ 1r;r|r,it:[rr,-l,rsr.r.ilrirrg siruplc lulrurorric trroIitlu has velocil;ics SJtlset: and 4Jtf sec

thc certcr ue 12f t and 13/1, r'espectively. Find the time period of motion'

SECTION Ill-Questions with Brief Answers

8. trirrcl the tangenlial and normal components of the accelertr'tion of a point desclibing the ellipse *,y # : :
with uniform speed r.r *h*; ;h; pa*icle is at (0,b)' (5 marks)

l-r,

0. b, find the position of the
(4 marks)

when its distances from
(4 marks)

. Determine whether F - (r2 a - z3\i + (3su z + tz2)j12t2112 + yz{)k is conservative'

.{ rod of length 5a is bent so as to form 5 sides of a regular hexagon. show that the distance of its center of

mass from either end of the rod t, #o' 
(6 marks)

Trvo pariicles start simultaneously from a point o and move in a straight line; one with a velocity of 45

miles. per hour and un ,".uf.,3,]lon of 2 ft/sec2 and the other with a velocity of 90 miles per hour and a

,.rr.alif". "i S fr/sec2. Find the time afte; which the velocity of the particles are the same and the-distance

u[ O froru t,he point where they nteeb again (/ marKs/

f,he dirtrliorr rnaking an angle o with
(7 marks)

(5 ma"rks)I

10

11.

1.2. l)isr:rrss tltr' tttol,irttt ot' ;! pir,rt,it:lc pro.ittt:l;trlt irt ail with vetrrr;i[y ['f itr
tlrc hrrrrzorrIa[.
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Q l.ltrrcilclc tl:c cor.rcct answel. (1x10=10)

I . -l 
lrc contr-a-pos il.ivc ol'thc conclitional statetDcnt p _> q is

a. -.,1) -> q b. -.p -> =Q c. t! _+ p d. __q _+ _,p

2. ll'i\ {1,2,3.4). thcn rhcnurnbcrof elements in p (A) =.....
a. 2t b. 2t c. 2,, d. 2,

l. C'onsider thc rclulion R:[(l,t),(1.2).(1,4),(2,1).(2,2),(3,3),(4,4)] on ser A={1.2,3,4} isa. Symnrctric b. I(cllcxivc c. 'fransitivc 
d. All olthcsc

.1. [/x..1, x>2
a., '['ure

".r->2" is a statcment with truth_value
b. False c. Nonc of these

5. l. 10, l0r, l0r, 101, l0j,...is
il. Arithntctic scr.ics b. Gcometric scr.ics

d. Gcontctric sequence
c. Arithrnetic sequeuce

6- 'l lrc'tol'al nutnbct'of one-to-one functiorls, from a set with three elements to a set with twoclemcnts is... ..... . .

a. lcro b.6 c.9 d. Nonc ofthcsc

a. Ilase b. Restriction c. Recursion d. Fallacy

I0.'l'hc statement of thc form pv- p is.
a. 'I'autology b. Contradiction c. Fallacy d. All of these

7' -l 
hc .rder pairs n'hicrr arc not pl'cscnt in a rclatio,, nrust bc prescnt inii. Irverse olthar rcrario, b. composirion o|rcratio, ;. a;;;l;,rr.nrary rcratio, or.that rclation d. None of these

8. Wlrich ol'thc givcn staten.rent is incorrect?a' 'l'hc proccss of dclining an object in terms of smaller versions ol,itself is callcd rccursior.r_b. A rccursivc dcllnition has two parts: bascanJr.ecursion.c. Iiunctions cannot be defined recursively.
d. Scts can be dcfincd recursively.

9' A collcction olrttlcs indicating how to form new set objects tionl those alrcady known to
bc in the sct is callcd
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StJI}JI'C'I'IVT]

Q2. Solvc thc fbllowing sholt questious (2x10='20)

)

l. Using l.aws ol'[.ogic. vcrily tl.re logical equivalcnce
* (- P nq) A(P Vc1) =:P.

l{c'"vlite thc sttttcurcnt form -p Vq *r V-clto a logically equivalent lbrm that uses only
-anrl n.
Statc llinomial thcorcnr.
Dctinc partially ordered sct.
Lct 1l be a binary lclation ol1 a sct A. I)rove that
ll'il is rellexivc. thcn R I is le llexive.
l)cllnc a binall' rclation l) lhrnr R to R as lirllows:
lirr all rcal rrurlbcrs .v and.r'l.v, t)e I, e+ -r = _1,,1 . ts I) a Lunction? Explain.
l;incl lbur binirry rclations liom X: {a,b}to Y: {u,v}that are not lunctions.
I)o l'inc invclsc ol' lirnction.
Find the sum of Iirst a natural nurnbcrs.
SLrppose llrat / is clc lincd rccur sively by .f (0) = 3, /(n + l) -- 2.f (n) + 3,

Find /(l ).

6.

1.

u.

9.

10.

(l-j Soh,c thc lbllorving Long Qucslions. (5.x6 .30)

t. l.ct l: l{ -'l{ trc dctincd b1 thc Lule /1.r) = .rr.Slrtlw that / is a bijcctivc.

[ind the 36'l'tcrm ol'the arithmctic sequencc whosc 3'd term is 7 and Sth tetm is 17.

L Iind the sum olall two tligit positivc integcrs which are ncither clivisible by 5 noL by 2.

4.

-5.

[Jsc N4athcn.raticaI lnduction to provc that

Ir2 ri+.1 +... 1,,-'1(n+l) lblall inteuers,,,>l2"
Among 200 pcoplc. 150 cithcr swim ol jog or both. If 85 swim and 60 swim and jog, how
manv.jog'?

6. Suppose./: X*Y and g:Y-,7- and both ol'thcse arc oue-to-orlc and onto. Prrrvc that
(.gr,,/') rcxists and that(go/')-t -./ -tog-t 

.

J,

4.

_5.

l
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,1 Tick on the correct option.

11 tr - {1,2,3} and B - {2,3,4}, then.4\B =

t0] b) t1) c) [4i d) [2,3]

a)

iii)

a)

iv)

a)

v)

a)

vi)

a)

vii)

a)

viii)

a)

ix)

a)

ii) The order ortne ,oat.i*[-?'] ,t

! ul -:4'4
,4c)i

x) lf 9i = l, then x equals

a) i or -: qZ

3x1 b) 1x3 c) 3x 3

lf4x-3=2x*7,thenfindx

x=7

Thez=i-2,thenfindltl.

b)r-2 c)x=-l d)x=-2

d) lx 1

,lZ b) ,11

The domain of the function f (r) = fi;,
b) [0, *) c) (0,oo]

bb

The product of the roots ofequation 5x2 - x * 4 = 0 is

c) VS q,/7

d) [0,oo](0,-)

It f (x) = ,[iTj,then find /(2)

b)2 c)3 d)4

The power set [1,2, [3,4,5]]has elements

4 b)8 c) 72 d) 16

lf f (x) = a - bx, where a and D are constants, then /-1(x) =
. x-bc), .- b-x

d);

--4d) --,s

d) -2
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Answer the following short qucstions.

If I = [l 1],*", show thar A2 - sA - zt = o.

Solve the equation Zxz + 7x * 5 = 0.

Find the domain and range of the function f (x) = \E[=VT.
Find the multiplicative inverse of l.

sin 450sotve 

-

cos 450 + tan 45o

Which term of the sequen *:,i,:,... is - fz
o|olrn tI,| = 0'thenfindthevalue\sof ft'

Find four A.Ms between -9 and l.
Solve sin(x + 300) sin(x - 300).
Expand (x - ?y)u.

Answer the long qucstions.

Q. 3 Prove that the sum of the first n odd numbers is n2. t6l

Q.4 The sum of three numbers in A.P is 2l ard their product is 585. Find the numbers.

t6l

Q.5 Solr,e 
e + 3 = t

x+4 x-+ .r-8

Q.6 In a suney of 60 people, it was found that:

t20lQ.2

1.

ii.

iii.

iv.

vi.

vii.

viii.
ix.

x.

t6l

t6l
25 read' Newsweek magazine, 26 read Time, 26 read Fortune, g read both Newsweek and

Fortune, Il read both NewsweekandTime,8 read both Time and Fourtune and 3 real all three
magazines.

a) Find the nunber of people who read at least one of the three magazines.
b) Draw the Venn diagram, where N, T and F denote the set of people who read Newsv,eek,

7'i me atd l-o r t une, r'cspectively.

c) Find the number ofpeople who read exactly one ntagazine.

Q.7 Find the coefficient of r3in the expansion * (* - 1)" . I6l
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Objective Type

Q. 1 Choose the best answer.

{ivl tt f (x,y,z) = cos(, - y + z), then f(0,1,1) =

(a) o (b) 1 (c) undefined (d) Could be any real number

(v) What information can you deduce for the function / at (0,0) satisfying /*r(0,0) = 3, f,(a,S) = Q

(a) local maxima at (0,0) (b) local minima at (0,0) (c) saddle point at (0.0) (d) insufficient information

(vil tf f (x,y) 
= 

x!, then df -
(a) x+y (b)xdx*ydy

(vri) The r"ri., i,
a=l

(a) Converges absolutely (b) converges conditionally (c) Diverges

(viii) The geometric series i r, converges if

{a) r<1 (b) r>1 (c) -1 <r<1 (d) r=r
(ix) The volume of a surface generated by revolving y = x and r = 1 about x axis is

(a) z (bl 2r Gl.',lZn (e) ;
l4 {i*xa, -
(a) O (b) undefined (c) 1 (d)1

t10I

til li )ax =

(a) 1 (b) 0

(ii) [2r\d.x -

(a) 1 (b)

(iii) f(n + l) =

(a) (n+1)!

(c) -1

o (cl -s/2

(b) n!

tdl L/2 (e) Divergent

(d) Divergent

(c)(n-1)! (d) 0

(c) xd.y + ydx (d)o
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Q2. Short Question [2xt0]

(i) Find the area under the curves y = x and ! = x2.
(ii) Find the volume by revolving the surface y - sin(x) from 0 to n about x-axis.
(iii) Determine if the function f (x,y,z) = xyz satisfies Laplace equation.
(iv) What are the critical points of f (x,y) _ xz + y2 - xy?
(v) Evaluate J sin(x) cos(x) dx.

(vi) Use fundamental theorem of calculus to evaluate * ff' sin(t) dt.
(vii) Determine the convergence or divergence of f,f;=o n.
(viii) Find the change in area ofa square if the side of length 6 is increasingatthe rate of Im/s.
(ix) Evaluate [i*x3 ax.
(x) State Ratio test of convergence for a series.

Q3. Long Questions [3x10]

1. (a) Find maximum and minimum values of the function f (x,y) - x + y onthe circle xz + y2 =
1.

(b) Evaluate t:'+0,
2' (a) Determine whether the series f,ff=1-91. converges or diverges. Explain your reasoning.

(b) Use integral test to check the convergence oflff=r1.
3' Find the volume of solid of revolution obtained by revolving the curves y = , and y = xz about

(a) x-axis

(b) y-axis
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Objective

Q.l. Choose the best answer.
i. The distance between Pr(xr,yr,zr) and P2(x2,y2,22) is

a) (xz - x)2 * (yz - y)z + (zr, -zr)z

t10l

b)

c)

(xz + xr)z + (Iz + yr)2 + (zz, +zr)z
(x, - xr)z + (yz - yr)2 + (zr, -zr)z

.
'l-he co-ordinates of the midpoint of a line segment are found by

a) I)ividing b) Averaging

xz v2 z2

* +'" = | represents a surface ofthc type

a) An ellipsoid b) Elliptic cone

tv. The angle between tlvo planes is defined as the angle between their
a) Projection b) Norrnal vectors

'l'he intelcept tbrrn of equation ol' plane is

c) Integrating

c) Circular parabolic

c) Cross product

"t i+!+i+ r

vi. 'l'he ligure in space obtained by joining four non-coplanar points in pairs is called

at L+l+!-l
'obc

a) Tetrahedron
b) Plane

b) ;+t;*i:u
o) Circle
d) Parabola

v .

vlll.

The graph ol vcos? = -4is line passing thlough
a\ y-=4
b) x--4
c) x-4
d) y=-4

't'hc set olall points (x,y,z) satisfying the second degree equation

oxz + byz + cz.2 + fyz * gxz + hxy +ux + uy +wz +l - 0 representsa.

a) Planc b) Quadric surface c) Cone

ix. ll f (x,y,z) - 0 implies f (-x,y,z) - 0, the surface is symmetric with respect to

a) x-axis b) yz-ptane c) Origin

x. 't'he set of all points in space that are equidistant from a fixed point is called

a) Parabola
b) Spherc
c) Cone
d) Circle
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Q.2. 
Short Questions

Find the intercepts and traces for the surface
x2+4y2 lsxz-2x+y-3_O

Fine the ccnter and radius ol.the sphere

x2+y2+22+3x-42*1=o
Find the distance lronr the point S( 1,1,5) to the line

Find the distance from rhe wn (2,',i,;!rlnj'ffir'r;.?;i?t
Find spherical coordinates equation for the sphere

x2+y2*e-l)2- 1

Q.J. 
Long Questions

lt 0l
a) l.'ind the point olinrersection of the lines x _ Zt * t,y _ 3t * 2,i _ 4t _l

3,qncl x - s * t,! = 2s * 4,2 - -4s- 1., and then findthe plane
dcternrined by these lines.

b) I.'ind the distance between the parailel planes.

2x+2y-42*3=0
3xt3y-62*l-0

[20]

lt,

r tt.

rY,

v.

And
Q.4.

a) Irind an eqLration olthe straight line through the
tfre line x -y +22 -5 =0 = 3x * y + z * 6

b) Find the point in which the line nreets the plane.
x - -L i- 3t,y - -2,2 = St;Zx - 3z - Z

Q.s.
a) Sketch the surf-ace 4x2 + y2 - 36 [l0l

b) Find the vectorprojectionofu - 6i +3j +zi( on to i, -t- zi - 2[ and the
scalar component ofl u in the direction of u.

[101
point (1,2,3) and parallcl to
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(al x-y+z+2-0 (b) y=2(x+z)

(ii) What is the scalar projection of < -6,1,7 >

(b) -

(al u (b) 6 (cl a-b

(vi) Arc length of the curve r(t) -q cos(t) , sin(t) ) from 0 to 2n is

(a) n (blzr (c)1 (d) 0

(viil tf f (x, y) = x2 + y, then fxx + fy is

(a) x*1 (b) 0 (c) 3 (d) 2

(viii) Convert to spherical coordinates the equation x2 + yz * zz = 9

(a) p=3 (b) p=9 (c) pcos(d)=3 (dlpcos(@)-9

(ix) lf a vector fie ld / is co nservative then{ f dr for any closed curve is

(a) Undefined (b) 0 (c) 1 (d) Not enough information

(x) Divergence ot f -- x * y * z is

(a) o (b) 1 (c) 2 (d) 3

TIME ALLOWED: 30 mins.'.
MAX. MARKS: 10

[101

(dl2x+ y+42 -4

Roll No,

\ \

Attempt this Paper on this Question Sheet only.
Objective Type

Q. 1 Choose the best answer.

(i) Which of the following equations describe a plane parallel to 2x- y +42 +4 = 0.

l6

6
(iii) Find the volume of the parallelepiped determined by < 1,2,7 >,<0,-3,4 > and < 0,0,6 > .

(a) 18 (b) 12 (c)o (d)6 (e)20

(iv) Find the distance between (-1,-1,-1) and the plane r * 2y * 2z - | - 0.

(a) 2 (b)0 (c)6 (d)-2 (e)-6

(v) Which vector is always orthogonal to 6 - pro.loi .

16

6(a) (c)

tcl -x+1-22 -0
2

on <1,4,-2>.

16 16

21 2t

@l a.b
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Short Questions

Q 2. (a) Find parametric equation of line passing through p(1,0,0) and Q(3,2,1).

(b) Show that curvature of a line is always 0.

(c) Find the arc length of the curve r(t) -q t,rltTl > from 1 < t < 7.

(d) Determine whether the vector field / -1 l,y, x ) is conservative?
(e) Show that divergence of a curl of a vector field is always zero.

Long Questions [3Ol

Q3'(a) Findunittangentandunitnormal vectorforthecurver(t)-acos(t),sin(t)>att=!2.

(b) Find potential function for the vector field / -< x,y,z >.

Q a. (a) calculate the flow through the closed surface using Divergence theorem.

f(x,y,z) =( r* y,y,z>tz=16-x2 -y2, z =O

(b) rind the projection of ( 1, -1,3 > on ( 3,3,0 >.

Q5. Find #*O* forw = x I y3 -Zzz +Zxy -Sxz - 4yz, where x = Zs -3t, y - 4s * t,
z=s*5t.

Write your answers in terms of t.

[201
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OBJECTIVE

Multiple Choice Questions (I xI 0-10)

Ql. f,ncircle the correct answer.

i) A square matrix I is said to be symmetric, if:
a) A't =A-t b)Al -A o)At-0 d) At:*A

(..

ii)

iii)

iv)

v)

vi)

viii)

'I'he empty set ola vector space V(F) is always taken as

a) I-inearly indepeudent b) linearly dependent c) basis d) subspace

Which cilthe following set is a vector space?

a) Set of real numbers b)Set of natural numbers c) Set of u4role numbers

d) Set ol'integers

For a nonsingular matrix A, (A')'' -
a) (A')" b) A-' c) A''

Where, r is a positive integer.

d) (A-')'

A systern of linear equations,{x=D, with m:n has a unique solution, if A is
a) Singular b) Non singular c) Periodic d) Idempotent

Iior the direct surr of two sr.rb spaces U arld W of a yector spacc Z.

then L'nW -.. .............

a) {o} 0u c)w d) empt1, set

vii) A linear transformation that is both one-one and onto is called:

a) Bijective b) Homomorphism c) Isomorphism d) Basis

A set oflinearly independent vectors spanning a vector space V is called

a) Basis for V b) dimension of V c) column space d) row space

The eigen values of a symmetric matrix are:

a) Orthogonal b) Real and equal c) Complex d) Real

A linear transformation T :U -+V is one-one if and only if
a) n(T):{o} b)N(r)={o} .iR(r):N(r) d)R(r):v

a

ix)

x)
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SABJECTIVE
Short Questions (2x10-20)

Let A ard B be 3x3 matrices with det(A):2 and det(B)-4. Find the values of

det(AB) and det(A-tB).
Consider a linear system u'hose augmented matrix is of the form

[rzr
Il-r 4 3

l, -)L/. -L a

system have a unique solution?

Dcfi ne [Jndcterrnined system

De linc clctcrnrinartt ol'u rnatrix.

Check whether the transformation I : .112 -+ R' , defined as T (x, y) = (- y,x)

is linear or not.

Check whethet py = {(x,O,z): x,y,z e R} is a subspace of R3 ?

Find the eigen values of linear transformatiolT '. R2 + R2 , defined las

T(x,y) = (3x + 3y,x + 5y) .

Without expansion, show that

lo+b c ll

lu*, n rl=ott
)c-u D ll

Show that if'A is a symmetric nonsingular rnatrix, then l-r is also

symmetric.

lttz -uz1l.er A-l I

l-u2 1t2)

Compute A2 and A3. What will l'turn out to be?

'l
1 I 

0", what value(s) of o will the

iii)
iv)

v)

vi)

vii)

v iii)

ix)

x)

Subiectivc Oucstions (5x6=30)

Q3. Determinc the solution of the following system of linear equations

x-)t+z*1
x-2y-32-6
2x-y-z-6

e4. Find equations defining the subspace W of .R3 span,ed by the vector (2,3,4).

Q5. Check whether the following transformation 7 : .R3 + 1l'is one-one or not

T(x, y,z) - (x - y,z).

Q6. Let T : R] -+ l?'be a linear translormation defined by

T (a, b,c) - (a + 2b - c, b + c, a * b - 2c) . Find basis and dimension of R (T) and N (T).

Q7. Prove that a one-one linear transformation preserves basis and dimension.

Q8. If A is a matrix over R and AA7 = 0 , then show that A:0.
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OBJECTIVE

Ticl< the correct option
(i) The seq uerrce {n' ' " }

a) Corrvelges to 0 b) Converges to I

c) Diverges d) None of rhese
A Series that convel'ges br-rt does not converge absolutely
a) Diverges b) Diverges conditionally
c) Diverges absolutely d) Converges conditionally
An interior point olthe
or undefined is a

dornain ofa lunction ./ where .f'' is zero

( l0)

(ii)

(iii)

( iv)

a) Saddle b) Critical c) Inflection d) None of rhese
'fhe rrormal line olthe sLrrfhce at Pu__,_ to Vll,, .

a) Parallel b) PerpendicLrlar c) Eclual d) None of these

(v)

(vi) Let C be a curve in a plane and L be a line not in the plane. The
rurrion ol all lines that itltersect C and are parallel to L is called a

a) Sphere b) Cylinder c) Cone d) None of these

(vii) 'ilre CLrlve of irrtersection of a surface and a plarre is called the
of tl-re surface.

a) Trace b) RevolLrtiorr c) ContinLrous irnage d) All of these

(viii) 'l he set of all points (-r'.,r,.;) rvhich satisf_y an eqLration olthe
forrn .[(x..v,z ) = 0 is called a
(a) Curve (b) Cylinder (c ) Surface (d) All of these

(ix) The area ola closed and bounded region R in the polar
coordinate plane is

al [!p,aa q Hetuo c)zero il ll,rarae
Mornent ol'inertia about a line L is given as

at [l[,'av D JJl'a'av ,> fi|,'ar a) [[,,x't'av

At any point (u,b'1, .[,,1,,
a) Maxima b) Minima

pornt.

-l

c) Saddle point d) Critical

(x)

UESTION I
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SABJECTIVE

Short Questions

(i) Find the local extrenre values of
.ftx.y1 =,r),- rr - )) -zx - 21 +4.

(ii) Firrd the t.imit x:- Y . .(r rt,(0Or X, + 1,,

(iii) Show by example rl.rat ia,,b,,may diverge
/,=|

f a,, uottr converge.

(iu) Find an equation of'the trace of the sr-rrlhce \) + ).,: + sx = I in

even il la, and

the xz-plarre.
(u) Find the linrits of inregration for integr.aring ./ (t.,0) over rlre

region R that Iies inside the cardioid r = r + cosd and outside the
circle r = I .

tf [(x,v) =

Determine whether rhe series i t-,1, jt?a 
co""erres "t-t-rr,T n(n+l)

converges cond itionally <lr diverges.

^? - / 1 r \o'J lx"-v'l
-l r . l-dxdv I x'+ rr' l/\Jf

QUESTION 4

, /v\ ( \
r' arctan, - l-.),t arctan. { l, slrow thar\r/ \l'l

above the planez= 4 andon the ends bythe planes x = I and x= -1. Findihe
center of mass and moments of inertia with respqct to the three axes.

Ma rks

5*4
:20

( l0)

( l0)

( l0)
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(oBJECTIW)

Q#I: Tick or circle the correct answer of the following. Multiple choice questions.

i) 'lhe number of edges in a path graph P,, is
(a) n (b) n-l (c) r+l (d) none

ii) The sum of degrees oi all vertices of non-trivial graph is equal to:
(a) e (b) 2e (c) e -1 (d) none

iii) An example of regular graph is
(a) P', (b) wn (c) C,

iv) A vertex ofdegree one is called vertex
(c) loop(a) pendant (b) isotated

v') ln a bipartite graphs each ve(ex has degree
(a)even (b) odd (c) zero

vi) Any simple graph with 8 vertices and more than 2l edges is always
(a) tree (b) connected (c) disconnected (d) none

vii) A connected graph which does not contain a cycle is called
(a) tree (b) circuit

(d) none

(d) none

(d) one

(c) loop

(c) 14

(d) forest

(d) 16

viii) The number of edges of Ks is
(a) l0 (b) 12

ix) The complement of simple graph is
(a) simple (b) multi graph

x) The number of edges of K, is:

(c) Pseudograph (d)none

(d)None(a)n ,orn(n - l)
2

(") n'
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SUBJECTIVE

Q#2: Solve the following Short euestions. (2x10_20)
i) Deflne Bipartite eraphs ancl give example.
ii) Detine two matrix representation .f a graph rvith cxample.
iii)ls it possible to construct a graph with degree sequence{r.2.2,2.3,3\t,!
ir') Detine complete graph and shor.r' thar it has $ number of cdges.
r,) Construct a spannin,g tree of wheel graph Ws.
vi) t)eline handshaking lemma fbr cligraphs.
vii) Define cut vertex and give erample.
viii) Define [lanriltonian graphs.
ix) Dcterrrine whether a graph with degree seqrence I l -2.2.3 ) is Eulerian or

not'/
x) What is clillbrence between torest and a tree?

Qll 3: Solve the fbtlow.ing l-ong eLrestions.
i) Determine whether the firllowing graphs are

(5x6-30)
isor6iorphic orlot?

h

lt

ii) Iiind all thc cLrt verticcs and briciges in the lbllowing graphl
vrl

vg v1
Draw all the simple cubic graphs with atmost 6 vertices.
Prove that a trce tnLlst has atleast two vertices oldegree onc.
If a graph has only vertices of degree 2 or 3 and the numbcr oIvertices
are 6 and total numbcr oledges are l6 then find the number olvertices
3.

Find the shortest path between the vertices x and y in the lbllowing graph.

i ii)
iu)
v)

vi)

o1'degree 2

with degrec

b-l

't(
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Obiective tvoe
Ql Tick on the correct option

(i) if f: x)y is a function then domain of f is

a)x b) -x c) y d) -Y

(ii) The solution of the inequality 7S2_5x <9 is

all-7/s,-71 b)I-Us,-tl cl (_t/s,-tl d) (-ils,-11
(iii) Lim,;-(1+1/x),=

a)e b) -e c) 0 d)-
(iv) d(e')/dx =

a)e'lne b) e lne' c) e-/lna d) a/ln e,
(v)-rlvf+* is the derivative of

a)sin -r x b) cos 
-r x c) tan-1 x d) cot -r x

(vi)f Vldx=

al2hff+c b)3/2#+c clt fi{f +c dl:<?ff+c
(vii)Jcotx dx

a) lnsecx+c b) lncosx+c c) lnsinx+c d) lncscx+c

(viii) J1l1+x2 dx=

a)sin -1 x b) cos'1 x c) tan-l x d) cot-1 x
I

ix) J1l1+x2 dx=

a)45' b) 30' ct 60" d) 90"

(x) Jcscx cotx dx =

a)-cscx +c b) secx +c c) cotx+c d) cosx+c

(10).
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Q2

t.

[.

ilt.

tv.

Short Questions

Check the continuity off(x)= I x-3 | at x=3.

Find dyldx if pvlx +vfYf,-

Evaluate J tanx / cosx+secx dx.

Evaluate I lnx dx
t,

EvaluateJtan-1 xdx.
o

Long Questions

(sxa)

Q3
(10)

Let f(x): x sin(l/x) if xlO and f(0):0.Discuss the continuity and differentiability of f at x-0.

Q4

Differentiation w.r.t X

Y= X* e* sin x (lnx)

Q5r
(i)F-ind a( en)/ax and hence evaluate i 

"rYvxar.

(ii)Evaluate I tan 2* 
Secax dx.

(10)

(10)
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SECTION - I (Objective)

Fill in the blank or answer true/false.

1. The piecewise.defincd f,nctio, t: {g
equation #: -i on the irrterval (-5,5). (Ttue/False)

"{# - (*)^ + y : 0 is a fourth order non-linear ordinary difierential equation. (Tlue/False)

The ordinary clifierential equation * - *y: A, where 'h and '4 are constants, is autonomous y :
........ is a critical point of the equation.

Thedifierentialequation *:p(")+q(r)g+r(x)g2 isknownas...............'..

lf F(r,y,gt) - 0 is a first-order linear ordinary differential equation ifand only il F(L,g,y') is a linear

function

6. If *'ronskian W(yy,ail - det(ygL-a'ruz) : 0, then the set of functions {yt, yz} i. linearly independent
(Tiue/False)

7. Thegeneralsolution of fu+P@)ft+Q@)y -Oisy(r) :crgr(r) +c2a2(r)if W(u,vz)--det(vs'2-
y\sz) * 0 (Tlue/False)

8. The only solution of the initial-value problem # * r', - 0,g(0) - 0,v'(0) :0 is .. ..........

9. .{ c<-rnstant multiple of a solution of a linear differential equation is also a solution. (Ttue/False)

n. fi + U3 : 0 is a iinear ordinary differential equation. (Tiue/False)

-5<o<0
;:;. i is a solution ofthe differential

2.

,l_

4.

5.
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Section-Il (Short Questions)
1. Verify that the piecewise-defined function

z(0
a>0

y(n) - 0, y'ln) - 2.

,-{l:

Marks-20

Marks:30

satisfies the..condition y(0) : 0. Deterrninc whethcr this function is aiso a solution of the initial-va.lue
problem r# , a: 0, y(0) : 0.

2. Find a continuous solution satisfying

dtt

** Y: lO),

and the initial condition y(0) - g

3. Using an appropriate substitution, solve the Bernoulli equation

dut;; - (1* t)s - ayz.

4. !'erify that the set of fimctions {cos(ln z), sin(ln z)} forms a fundamental set of solutions of the differ-
entiaJ equation

" &u dtt

''d't'+i#+a-0'
on the intcrval (0, oo).

5. The function lt: x2 is a solution of

,'* - u* r +u :0.dr. dT.

Find the general sol'tion of the differentiar equation on the intenar (0, oc).

Section-IlI
1. solve the differential equation by usiag u,deterrninecl coeflicients

&, r- y :4-r * 10 sin r,ax'

2. Solve the given initial-value problem

I : t-r, +u)2 - 7,dt \ -* ' r/'

.tdu
( I + I 

+ cos t -2xy)fi - y(s -r sin.x),

4. Solve the system of linear diflerential equations

&r 
' 
(t\

d;;- 11(i)-22(t) : o,

dxrft\ drc
T-qtt)t oi : 0

2,,fr+s,ft+u:a2 -t,

where rrri:11' o<r!1
I U, x)l

v(0) : 0.

3. Solve

5. Soive

by using laniation of parameters.

v(0) : t.
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Q.l Tick on the correct option.

i) If 11 - {1,2,3} andB - t2,3,4},thenA\B -
a) {0i b) {1} c) [4] d) {2,3}

ii) 11'5 = [ 1,2,3J , then P ower(S) has elements

a) 2 b) 3 c)6 d)8

iii) 11 y - {1,?,3,4}, then partition of X is

a) {1},{2},{3,4\ b) t1},{1,,2},{3,4} c) {L,2\,{2},t3,4}

iv) 'l he converse of the conditional -p -+ q is

l10l

d) {1}, {2,3),{3,4}

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

v) "lhe domain ol'the function f (x) - {a i5

a) (0, .) b) [0, -) c) (0, "c] o) [0, co]

vi) lror the discrete tnetric space (Z,d),x € Z and r € R,r ) 1, then open ball B(x,r) -

a) {x} b) Z - tx} c) {t1} d) Z

vii) t.etX - {1,2,3,4,s} withr- tX,O,{2},{4},t2,+}}.LetA - [1,2,s].ThenA':

a) {x} b) Z - {x} c) {+1} d) Z

viii) lt f (x) - a- bx.whereoandbareconstants,thenf-1(r) -
r-r -r x' o x'b b-Xa) b b) ,, .) ; d),

ix) The contrapositive of p -'+ q is

a) q+p b) -q-,-p

x) A set X with one element has ......

a) 1 b) 2 c)3

c) q4-p

topology (topologies).

d)4

d1-q "'> p
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Q.2 Answer the following short questions. 
t20l

i. Find two topologies on X _ {1,2,...,g], each contain four members.
ii What is the difference betrveen Symmetric and Anti-symmetric Relations? Also give a

suitab lc exaniple.

iii. Find the domain and range of the function f (x) _,{i; _F.
iv. [valuale limr-, U.
v What is the diflerence between conjunction and disjunction'i Also give a suitable

example.

vi Define interior of a set in a metric space. Also give a suitable exampre.
vii, I)etlne absurdity with suitable example.

viii. Sketch the pieceu,ise funcrion f A) = {:, x ( 0

\2-x, x>L
ix. f)efine discrete metric space. Also give an example.
x. l)eflne horneornorphism. Also give an example

Answer thc long qucstions.

Q. 3 Provc that the sum of the first n odd numbers is n2.

Q.4 Detennine the validity of the argument: p --+ q, -q | -p
Q. 5 l-et (X, z) bc a topological space. 'l'hen show thar

(i) tr subsetl is closed e A - A.
(ii) a subset A is open e Ao - A.

Q.6 ln a sulvey of 60 people, it was found that: t6]
25 tead Neu'sweek tnagazine, 26 read Time,26 read, F'orlune,9 read both Newsweek and

l"orlunc- I I read both I'ev,sil,e ek and Time,8 read both 'l inte and Fourtune and 3 real all thrce
nragazines.

a) i;ind the number olpeople r,vho read at least one of the three magazines.
b; Draw the venn diagram, where N, r and F denote the set of peopte who read News,week.,

7'ime and I ortune, respectively.
c) Find the number of people who read exactly one magazine.

Q.7 Provc that any open ball in the usual metric space R is opcn inter,al. t6]

t6l

t6t

t6l
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Multiple Choice euestions (lxf 0=10)

Ql. Encircle the correct answer.

i) tt : I 2. 4. thcn.r .rr l. lior..r.,0, thc valLrc ol.x is
a) 0 b)1 c)2 d)3

ii)

iii)

Iftlre set I - {xe /v- : -x = l/x},then
a)X-0 b)x:{t,-r} c)X=tl}

a) 30 b) 40 c) -50

a) One-to-one b) ontt-l c) a&b

d) none ofthese

I 0 vertices each ol'degree 6
d) 60

Vx (x e zl <+ B) nreans

a) AcU b)BcA c) tl- l) c.l) none of these

iv) p t, c1 is ccluivalcnt to

a) q -+---p b) -p + q c) --(q _+ p) ct) _.(c1 _+ __p)

v) I low rnany eciges are thcr.c in a graph u,,il"h

vr) 1'he example of directed graph is

a) ['lollywood Graph b) Acquaintance grarplr

d) None ol.these

vii) How many relatio^s are there on a set witrr 3 elernents
a) 8 b) 512 c) 64 d) None ofthcsc

viii) 1'he range of the function / (.r) _ -_l ... * , 1,r-2
a) et \ {l} b) l)t \ {0i c) llt

xi) '[he clomain of the functiorr I (.r:) = V'i '1 
,t

a) (-*,01 b) [0.co) c) (-co,co) d) all of these

x) Ifboth fand g are one-to-one lirnctions, then /bg is

c) Inllucncc graph

d) None ofthese

d) nonc ofthesc
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Q2. Short Questions (2x10=20)

i) Prove that an undirected graph has even r.u.unber clf vertices of odd degree.

ii) Show that p -> q = -'-,P v cl.

iii) Detenninc u'hether ('-p n(p -r 17)) +'-r1 is a tatltology.

iv) Detenninc whether the function /(x) - xt ti'our y'y' -+ .\ is otre-to-one. ls

this l'unction onto?

v) Let J :/l -+ R be defined by |G) = + Find ./ -r1x).
4

vi) How many nor.r-isomorphic unrooted trees are there with threc vertices?

vii) Give an example of a relation which is symmetric and anti-symmetric.

viii) Show that -.( p v q) un(l -P n --r r/ l'c logically ccltrivalcnt'

i-x) Let /'(x) dcnote the slatemcnt " -r > 3 ". What are the truth values of P(4)

and 1'(2)?

x) Construot the truth table for (p 
" 

q) --> ip v q).

Subjective Questions (7o)

n) StatL- and prove tl.re pigeon hole principal.

b) Slrow that --(p <+ c1) ttnd p € -tl are logically equivalent.

a) I1'-t- is a tree with n vertices tiren prove lhat T contains no cycles and has n-1 edges.

b) A1 gndirected graph is a tree if and only if there is a unique simplc path between any

two ol'its vertices.

a) Draw a graph r,r'hose adjacency matrix is given by

b) Strow that among arly group of five integers, there are t$'o with the same remainder

when divided by 4.

Q4.

Qs.

1 1-l

1 0l
0 1l
r 0l

lo o

l0 0
Ilrr
lll
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SECTION _ I

Q.1 MCQs (1 mark each)

(t)
Zxy" + lz = Zxz is a-- order differential equation.

(a'12 (b) 1 (c) 0 (d) none ofthese

(it
ttv vz +2v .

--......=-15dx zxz+x
differential equation

(a) Homogenous (b)Nonhomogeneous (c) Exact (d) none ofthese

(iil
The initial value problem !' = !, y(0) = t has the solutions ! = ex 

'uld 
y:-

(a) o (b) I (c) Cer (d) none ofthese

(ir)

Classifr the follou'ing differential equation

#='*u*t*ut'
(d) Reducible to

(a) Separable (b) Linear (c) Exact 
Linear

(v)

The function P(x) inthe given linear I't order ODE.

dx x+tz -x,ll
-=-d.t t

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

Ifyr and y2 be the solutions ofa differential equation then y1 * 10 y, - Q i5

(a) Solution (b) Nota Solution (c) Singular (d) none ofthese

y' + P(x)y - /(x) is

(a) Homogeneous (b) Inhomogeneous (c) Linear (d) none ofthese

The Singular points of (r' - 8)y "- Zry + y = 0 are given by----
(d) none of these

(a) o (b) 2 (") VE

(vl

(rii)

(viii)

(ix)
The particular solution of a Non-homogenous differential equation hus.-.'-=-
arbitrary constants.

(d) none of these

The General solution ofa Non-homogenous 2nd order differential equation

(d) none ofthese
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SECTION-III

Q,2 sHoRT QUESTTONS

(i) Solve y"+zy()/')3-0. (4)

(ii)

Find the solution ofthe following differential equations.

dzv dv
* arr-fr= o'

(4)

(iiD

Determine the appropriate form for a particular solution of the following fifth
order differential equation.

(D - 2)3 (D2 * 9) y - x2 e2, + xsin3x.

(4)

(iv) Solve **" ezx3+Y2=0. (4)

(v)
Find the general solution ofthe following differential equation.

lD2 +6D *13fzy = Q,
(4)

LONG QUESTTONS

Q.3

Solve the following differential equations

xyn- y'+! = xz .

x

(6)

Q.4

Use reduction of order to find a second solution of differential equation.

(3x + 1)y" - (9x + 6)y' +9y: O, yt= e3'.
(6)

Q.s

Find the orthogonal trajectories of the given family ofcurves.

x2+4y*!*cezY--0.
(6)

Q.6

Find the general solution of the following differential equation.

d.3l dy--++--:-=cscx
d.xs d.x

(6)

Q.7 Solve by power series method

(xz +7)y"+ x!'- y -0. (6)
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Section - I
Ql) Encircle the correct answer. All questions carry equal marks.

(i) The selfconjugate index is

a) 3 b)2 c)4
(ii) The distance between the sets in the discrete metric space is

a) lor0 b) greater than I c) less than I
(iii) The derived set ofN={ 1,2,3,....1 in real line R with usual merric space is

tr) E,mpty set b) n c)N d) none

(iu) In a metric space every convergent sequence is
I. Cauchy
IL boLrnded

a) [ only b) Il only c)bothl&II d) none

lf f: X -t Y is continuoLrs and a sequence{x,}
ffi"v,,) ) converges to
a) J@) b) b+fia) c)

( 10 rnarks )

d) none

d) none

converges to a, then the sequence

may or may not/(a) d) none

(v)

(vi) The orders of a and its inverse a-r in a group is
a) Always different b) always same c) rnay be same

(vii) A group oleven order always contain an element oforder
a) Odd

(viii) The set of all nonzero
a) Group

b) even greater than 2 c)2

integer is a _ under rnultiptication
b) rnonoid c) semi-group d) none

(ix) A group oforder l7 is ahvays
a) Non-abelian b) abelian & cyclic c) abelian & non-cyclic c) none

(x) 'Ihe order of perrnutation ( I 2 4 5) is
a) 4 b)5 c)2 d)3

or not d) none

d) none
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Section - II
Q2. Solve the following short question. (2 rnarks for each qLrestion)

(i)

(ii)

(iii)
(iv)

(u)
(vi)
(vii)
(v iii)
(ix)

(x)

Section-III
Q3. Let.x:(xr,xr,....vn),-y= Or,yz,...y,) be elements of R".lf p and q are conj ugate indices
then prove that

I[=, lrty*l < (I[=, lxklp)1/p(I[=1 lyrl\'/o

Q.1. Let (X,d) be a rnetric space . Prove the following
(i) Ao fi Bo - (An B)o
(ii) Aa u Bo c (A u B)o. Does equality hold? Justiti'your answer. (6)

Q5. Define order of a group G and its element. For a e G, show that order of a and its

Attempt this Paper on Sepuate Answer Sheet provided

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

Define opcn ball and determine open balls with center a and radius r in rcal line with
usual metric space and discrete metric space.

Define closure and find the closure of interval (2,6] in real line with usual metric
space.
Prove that union ola finite nurnber of closed sets is closed in a metric space (X,d).
Does every cauchy sequence in a rnetric space is convergent. Ifyes then prove this
and if no then give an example.
Define continuous function and give an example.
State and prove the cancellation laws ofgroup.
Define group and shorv that {1,2,3} under rnultiplication modulo 4 is not a group.
Find all subgroups olcyclic group oforder 40.
lf H is a subgroup ola group G. Then prove that 11 .ll - {hrlr2: ht,hz e H} = n
Defirre perrnutation and tlnd the order of the permutat'",, (l; 211X'r1)

(6)

con]ugate b-lrrb is same.

Q6. State arrd prove Lagrange Theorem.

(6)
(6)

Q7. Prove that every permutation of degree n can be written as product of cyclic permutation
acting on mutually disjoint sets. (6)
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(Obj ective)
Q#1: Tich or circle the correct answer of the following. MCes(Marks=I0).
i)lf a number r'/ is divisible by 16 then which of the following is not true

a) ft isclivisibleby4 b)Nisdivisibleby 8 c)Nisdivisiblebothby4& 8 d)l\,is
odd

ii) If gcd(c,b):8, then
a) Botha&Dareeven

iii) If gcd (a,b):l and cla
a) clb

b) a is even but D is odd

then

b)c b

c) both a & b are odd d) none

iv ) lcnr(a, b) : ab if an<), only if

c)b:c

c) gcd(a,b):la) alb b) atb

v) The solLrtion of Diophantine equation 6x+51y:22
a) exist and unique b) exist but not unique c) does not exist

vi) lf 7 lab, then
a) 7la or 7lb b) 7 must divides both a and D

vii) I t 5 is the solution of a linear congrlrence P(-r) :
a) P(b)* 0 (mod n) b) P(D)= 0 (rlod n)

viii) The number of incongruent solutions of 25x= 15 (mod 29) is
c)2a) 29 b) unique d) l0

ix) The nlrmber 63893548 is divisible by
a) 2 but not by 4 b) both 2 and 4 c) neither by 2 nor by 4 d) divisible by 6

x) The linear congruence ox= b (modrz) has a unique solution if
a) gcd(a,n):l b) n is prime c) al n d) alb

d) none

d ) gcd(a,b)Nt

d) .r:1, y:1

c) 7 neither divides a nor b d) none

0 (mod zr) and 6 =5(mod n), then
c) P(b)= l(mod n) d) none
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SECTION-II
Q#2: Solvc the following Short euestions. (2x10-20 Marks)

i) Prove that tl-re sqLrare of any integer is either of'the fomr 3lc or 3k+1.ii) Prove that if a I b ancl cl d tlten ac I bcl.
iii) Det-rne relatively prime integers ancl show that if gcd(a ,b) : d then gcd (a/d ,

b/d):t.
iv) lf gcd(a,D):l then prove that gcd(a+b, a-b): I or2.
v) State Chinese Remainder Theorem.
vi) If c= b (mod n), then show thar ok : bk(mod n) for any positive integer k.vii) Verill,that for any arbirrary integer a,3la(a + 1)(a + Z).'
viii) Prove that two integers a and b are relatively prime if and only if there exist

integers x and,y such that qx+by=l .

ix) Find gcd(143,227) and lcm(3054,12378).
x) Detennine rvhether the ecluation 33x+l4y:l l5 can be solved or not? Justify your

ans wer.

s[cTroN-rrt

Long Questions (5x6-30 Marhs)

Q#3: Prove 21,14"+t + 52n-1 by using induction on n.

Q#4: Shorv that linear Diophantine equation ax+by - c has a solution if and only if ct I c,
ivhere d : gcd(a,b). Also show that if xo and y0 is any particular solution then ali other
solutions are of the tbrm

x=xo

r,vhere t is any arbitrary integer.

-G)'. (i)' !:lo

Q#5. Solvc the linear congruence 6a= 15 (mod 2l).
Q#6. Use ELrclidean Algorithm to obtain integers x and y satis$ing gcd(24,138):24x+138y.
Q#7. use chinese remainder Theorem to solve the following set of congruences

x = l(mod3), x: Z(mod 5),x = 3(mod7)
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Instructions. Attempt all questions

Section-f (Objective)
Fili in the blan-k or answer true/false.

1. If /(r) is uot piecewise continuous on [0. oo), then I, {/(t)} will exist.

Marks-10

2. The general solution of r2fr + "fi + @, - t)U:0 is y : crJr(r) + c2J_L(r) .

L{l(t-a)u(t-a)}:
tr L {l (t)s(t)} - r {r(r)} r {c(s)} .

P"(-t): (-l)"P"(z)

.-'{rt;,} =

z * 0 is a.n ordinary point of (t - rr)# - zxfl +n@+t)y -e.
9. g :2* is a solution of the difrerential equation # - ,r* i 4y - g.

r0. Irr{/(0}:r'(s)aud4{s(t)}-G(s),then.c-r{r(s)c(s)}:c-r{r(s)}a-1{c(s)}"

(Ttue/False)

(True/False)

4.

5.

b.

7.

8.

(True/FaJse)

(Tlue/False)

(Tlue/False)

(T!ue/False)

(Tlue/False)
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Section-If (Short Questions)
I' use the clrange of variable y: nt/zo1r1, find the general solution of the diflerential equation

,,#*(or*r-pr+|tu=0.

2. If L{f (t)}: F(s) and o > 0 is a constaDt, show that

LU@t)j = i.rjl
3. c : Q is a regular singular point of the differential equation

o-d'u ' duJzdti_r *_a:0,
6nd indicial equation and recurrence relation only.

4. Find singular points (if exists) of the following difierential equations

,&y - -da'difzfu-Y
&v,dryrir2+ d-u

*#*"*+@2- uz)s

O-*)#-zafl+n@+r)y

5. Use integration by parts to show that

Section-Ill L{hr} : sr (tr,"r1 - 1

1. Find two power series solutions of the differentiat equation

(r' - o') 
arfu, 

+zrfl+as : o,

0,

0,

0,

0.

tP-zdn!") rZay(fl:s.uE' da

Use the substitution g(c) : -ids, show that the fust-order differential equation

fup =,2 +s2,
(rE

traosforms into second-order differential equation

3. Using Laplace trausformation find solution of the following initial-value problem

D - 1, y'(o) : o.,#*fl*ro:o, y(o

4. ff L{f(t)}: I(s) and o > 0, then show that

t {f (t - a)u(t - o)} = e-"'r(s),

where U(t - o) is unit step functioa.

5. Use the Laplace transformation to solve

Marks-20

Marks-30

761 r z l, I@ cos(t - r)dr= 4e-t + sin r.
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Objective

Attempt this Paper on this Question Sheet only.

Q.1 MCQs

(i) in rY contains repeated vectors, then the set S is

b) Linearly independent c) Basis d) None ofthese

If a set S = {rr, yz, ... vn\

a) Linearly dependent

(ii) The set of all solutions to the homogeneous equation,,lr = 0 always form a

a) RowRank b) Column Rank c) Subspace d)None ofa), b) and c).

(iii) Which one of the following is not a vector space,

a) c(R) b) R(R) a) z(Q) d) R(0)

(iv) IfavectorspaceYhasabasisofn*lvectors,theneverybasisofZmustcontainexactly
... ... ... ... vectors.

a)n-7 b)n c)n*1 d)n+Z

(v) The set ofvectors {(1, 2, 3), (2,3, 4), (3, 6,9)} is ...............

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

(vi) 7 : l?5 -+ R5 be a linear transtbrmation. Then I is one-one if and only if I is

Independent b)Onto c) Singular d) Trivial

Let

a)

(vii)

c)3

In the group (Z,o) of all integers where aob - a * b - 3 for a,b e Z,the inverse of 2 is

d)4 e) Not given 
,

a)1 b)2
(viii) Diagonalization of a matrix is possible only if all eigen values are

a) Imaginary b) Real c) Repeated d) Not given

(ix)

(x)

The product ofeven and odd permutation is

a) odd b) even c) prime d) both a) and b) e) Not given

The demission of vector space R(Q) is

a)l lr) 2 c)3 d) infinite e) Not given
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SECTION.IT

Q.2 Short Questions ( 4x5 = 20 Marls)

(i) Define linearly dependent and linearly independent vectors. Determine whether the vectors

(3, 0, -3), (-1,1,2), (4,2,-2) and (2,1,1) are linearly dependent or linearly independent?

(ii ) Let C =( a,bl az : bz = (ab)z - e ) and Cz =1 glg2 = e ) be two groups, then show that 6

is isonrorphic to C2 x C2.

(iii) Prove that, ifS, T are subspaces ofa vector space V, then S+T is a subspace ofV containing both S

and T. Further S+T is the smallest subspace containing both S and T.

(v)

(iv) Find the eigenvalues and eigenvectors of the nralcnx ( tI poSAble)

-24
Prove that a linear transformation T: U -+ V is injective if and only if N(I) - [0] .

Section-III

@
Q.3 Let T :R' -+ Rr be a linear transformation defined by T(*'y) -(2x+3y'x+ y)' Find the matrix

of linear transformation ?with respect to the basis {(1' 2), (1, l)}

Provethatthevectors,.,@donlyifthevectorsv,l!2,y'l+v.and
vr +vj are linearlY indePendent.

process, transform this basis into an orthonorr-nal basis'

tFro* th"t th" .igenvalues of a symmetric matrix are all real'

G flb" 
" 

f*rtte srb* G if and only if His closed'

Q.4

Q.s

Q.6

Q.7
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Q.l: Encirclc thc corrcct answcr.

i. ItAcB thcn

a) A is proper subset ofB
c) A is superset ofB

b) A is improper subset of B

d) None

ii. Betwccn any t'"vo lational nur.nbers thcir lie rational number.s:

a) One b) Two c) Three d) Intinite

iii. Letx,y,z e R, ifx ( y andy ( zthenx ( ziscallcd.

a) Reflexive p.operty b) Symnrctric propcrry c) Transitive property d) None

iv. A real sequencc Sn ( Sn+l is, for all n > I is called:

a) Strictly increasing b) Discontinuor"rs c) Undefined

v. Every Continuous function is

d) None

a) Define b) Undetine c) Uniform Cont. d) None

must be convergent.vi. A boundcd monotonic sequence

a) The integers b) Real numbcrs c) Rational numbers d) lrrational numbers

\ vii.

viii.

If {tr} is boundcd and {s,,}is null sequence thcn {tns,,} is:

a) Also a nu[[ scquence b) Bounclcd scquence c) Not a sequence d) None

Every subsequence of a convcr-gcnt scqucrlce is convergcnt and coverage to the

a) Sarne b) Dift'ercnt c) Infinite

lirnir

ix. Ordering property docs not exist in

a) Real no. b) Complcx no. c) Rational no.

d) None

d) Irrational no.

d)4

x. There are types ofdiscontinuity:

a)1 b)2 c)3
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Q.2: Do you follorving "Short Qucstions"

(i) Ifr is rational and r * 0 and x isan irratiorrrl nunrberthenprove that r *
(iD LetFbeanordercdficldthcn ifO<x<y+0 .i. i
(iii) Sliow that the series lf,=6 xn is convergent is is lxl ( 1 arrd divergent if lxl

(iv) The series f,ff=, { convcrgent if p > 1 ancl divergent if p < 1.

(v) Show that f (x) - x sin 1

- 0 atx = 0 is continuous

Q. 3: Do the follorving long qucstions.

(i) State and prove CAUCHY SCHWAM incquality

(ii) Let x, y, Z e Rk, trren prove tr.rt lll ill = il1il llill
(iii) tf P > o, thcn limn-." # = O

I x*2 -3<x<-Z I
f,v; O.nn.f(*t: l-x-2 -2< x <0 l,li..urrthecontinuityatx:0

L x+2 o<x(1 J

(v) Let f be a ditl'erentiable real valucd fur"rction on [a, b], Such that I (a) < ,l

point x € (a, b) with tl(x) : .1

>l

(5x4=20)

x is an irrational number.

(5x6=30)

< f (b) show that there is a



UNIVERSITY OF THE PUNJAB 
....

Fifth Semester 2017
Examination: B.S. 4 Years Programme

Roll No.

PAPER: Group Theory-I
Course Code: MATH-302

TIME ALLOWED: 30 mins-''..
MAX. MARKS: 10

lll.

Attempt this Paper on this Question Sheet only.
OBJECTIVE TYPE

ll-

Let G be a cyclic group ar-rd a be its element then lal __ iC
a. > b. < c.: d. none

Thc order of idenrity elemenr is

a. -) b.2 c. I d.0

vl.

In case of abelian group the centralizer of a sr-rbset is

a. Subset itself b. (r f c. Group itself d. Both a & c

A groLrp of order 4 is always

a. abelian b. cl clic c. non-abe litrn d. none

A one-one homomorphism is called
a. Epimorphism b. Isornorphisrn c. Monomorphism d. none

f'he ordcrs of Conjugate elements are

a. Equal b. Diflerent c. one d. nonc

If for any group G,, Z(C) = G, where Z(G) is rhe center of G, then G is
a. Abelian b. non-abelian c. cvclic d. rrivial

viii. I-et G be a group w.ith iGl:15 then G cannot have a subgroup of order
a.3 b.7 c. 15 d.5

ix. Every group is

a. Monoid b.Groupoid c. Semi group d. all of these

*. The center ofa group oforder 9 is

a. {e} b. proper c. group itself

._:. _ ,_

d. none
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Q.l: Solve the following "short Questions,' (2x10=20)

i. Does every abelian group is cyclic? .lustity your answer.
ii. Show that the intersection of two subgroups is again a subgroup.
iii. Dilferentiate between Centralizer ancl Normalizer.
iv. Define cyclic groups and t'ind all the proper subgroup of order 2 r.
v. Defrne double cosets.

vi. Give an example of a group whose all subgroups are cyclic.
vii. Define the Kemel of a group homo.rorphisrn with exa,rpre.
vlii. Write dor.vn the class eqr.ration of 1Zu. + ;
ix. Give an example of a non-aberian group whose all proper subgroups are

abelian.

x. Give an example of a sr_rbgroup which is not normal.

Q.2: Solve the following ,,Long 
euestions

State and Prove Lagrange's Theorem,
Find allthe conjugacy classes of a group V+= {e,a,b.ab} .

Prove that a group ofcven order has at least one element oforder 2.
Prove that group of permutation is non-abelian.

(6)

(4)

(6)

(4)
Let FI be a normal subgroup and K a subgroup ofgroup G.
that

o. LII( is a sr"rbgroLrp olG.
b. LI )K is normal in G.

c. IIK iLI : = K/ @ nK)

Then show

(t0)
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Question I. Circle the correct answer to each question. 1 x 10:10

1. An analytic function with constant modulus is

(a) variable (b) constant

(c) may be variable or coustant (d) none of these

2 rhevarueor(+) (fr) ,'.
(a) i -7 (b) -i - 7 (c) -7 (d) -8

3. A transformation of the type 'u - az+ 0 where a and p are complex constants is known

as

(a) translatic.rn

(c) linear transformation

Log\z) -
(a\ i.! (b) 1
'-'-2 2

l""l -
(u) 

"u
(b) r"

(b) magnification

(d) bilinear transformation

4.

5.

(") ;

(c) e*eY

(d) None of these

(d) e"+v

6. The mapping w : e" is through out the entire z-plane.

(a) Isogonal (b) Conformal (c) Linear (d) None of these

7. A continuous curve which does not have a point of self intersection is called

(a) sirnple curve (b) Multiple curve (c) Integral curve (d) None of these

8. For C : lzl -- l,the value d ft#i:
(a) 2r (b) 2tri (.) o (d) None of these

o

(a) Cauchv-Goursat theorem

(c) Liouville's theorem

(b) Morera's theoretn

(d) Cauchy-Fundarnental theorem

Let f (z) be analytic function on and within the boundary ol C of a simply connected

region D and o be any point wittrin C then /) d#^:
@)'# olfltol @)2ff7t"t1a) (d) 4lf@+'\)(a)

Every entire boutded function is cotrstant.10.
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Question II. Write the answer of the following short questions.

1. Prove tnrt l9i 
rll 

- 1 for lzl - r.
l0z + al

2. Find the radius of convergence of the ,.ri". i (,t + t)&ze.
/c:0

3. Evaluate .r"cos2z 
+ cosh4z 

d,z where, c : lzl - 2.Jl, z

4. If z1- -1 and zz: -l then prove that Log(2122):Ztri.

LONG QUESTIONS 10x3:30

Question III. Prove that if . - lQ) is an anaiytic function then S - g.
UZ

Question IV. Prove that a line ll: r - 1 is mapped onto a circle u2 +u2 -It-a - 0 under

the translbrmation u,, - 1 . Lo.rt. the center and radius of the circle.

Question V. Prove that radius of convergence of the ,u.i", i a,,zn afler differentiatron

and integra,tion remains the same as the original series. 
n:0

5 x 4-2O
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Tick the correct option,

A unit vector vector normal to the surface zxz + 4xy - 522 = -10 ar the point (3,-r,2)
is

(D12e+ 8j -24fr @:t2i+ 8i - 24D (iii);(30 + 2j _ 6i1) (iv) 12i+ 8j
A field F is conservative if
(i)vxF-o (ii)vxF+o (iii) v.F_0 (iv) None of these

Howmany components does a tensor of rank 2 in a 3_dimensional space?(D Zero (ii) Six (iii) Eight (iv) Nine

A contraction in a tensor of rank 2 yields
(i) A vector (ii) A scalar (iii) Atensorof rank 3 (iv) Zero vector

A vector is solenoidal if its is zero

(iu

(iii)

(iv)

(v)
(i) Gradient (ii) Curl

(vi) The scalar product of 3i - j , j + ZE,
(i) -10 (ii) 20

(iii) Divergence

i+s7++[is
(iii) 10

(iv) Directional angle

(iv) None of these

(vii) i= r}zt-7?i+3vR., z=uTP and. fi= )(zt+zi+6[),aunitnormartothe
surface.which has the projection in the xy-plane for which 0 < x < 6,0 < y =U?.Then the surface integral [! i. n dS = -_-.(i) 24 (ii) 12 (iii)Zero (iv) Noneofthese
The line integral I!' i' ar upp"ars to be independent of the curved path c in a region R
joining the two points P, & p2. Then what is true about the vector fierd,4 ?

1i) V x A'=O

(viii)

(ix)

(x)

(ii) V.i=O (iii) V x , +0 (iv) None of these
theorem converts line integral to surface integral.

(ii) Gauss (iii) Divergence (iv) Stokes
(i) Green

The law is used for determining a quantity whether a tensor or not.(i) Contraction (ii) Quotient (iii) Kronecker (iv) Product
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Section - I (Short eu.rtiorg

Q.2 Solve the following Short euestions.
(i) Determine whether ffi rca tensor or not, where l,

tensor ofrank one.

(ii) Evaluate Irf;;ir)to*v - yz)dx .t (3xz - Zxy)dy arong the cycroid
x=0_sin?,y=.J._cosl.

(iii) Find scale factors for cylindrical coordinates.

(iv)Evatuate ti xto, 
d.t2

(v) Define christoffel symbor of first and second kind.

Section - II (Long euestions)

Q.3 Evaluate 1(-r.o; -ydx+xdyr0p) -;i y, along the straight line segments from (1,0) to
(1,_l), then to (_1,_l), rhen to Gl,0). Show that although lM _ aw

line integral is dependent on the r"rf,;"iri*;;;;:;,r,T*#;"'
Q'4 Represent the vector i = 2yi' - zj +3x[ in spherical coordinares and

determine A'' A0 and' A*Also show that spherical coordinate system is
orthogonal.

Q.5 Find g and.g/k corresponding to the metric

dsz = 3(d"xt|z + 2(d.xz)z * 4(dx3)z _ 6d.xtdxz.

(5x4=20)

is a covariant

(3x10=30)
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SECTION-I

Q. 1 MCqF (1 Mark each)

(i) t-et (lR, r) be topological space with usual topology on R then the set Q of rational numbers is -- '-

(a) open (b) closed (c) both open and closed (d) neither open nor closed

(ii) Theclosureof thesubset (0, l)r..l{2,3} on the real line lR undertheusual topologyis----

t.t (o,t)u{z,l} (b) (o,r) rcr[o,r]u{2,:} (d)to,rl

(iii) Theinteriorof thesubset (O,t)u{2,:} on the real line IR undertheusual topologyis----

1ay (o.r)-{2,:} (b} (o,l) tcr[o,r]u{z,r} (d)to,rl

(iv) ln (lR, r) with usual topology r on lR , then the derived set o1 5 = {t,2,3,...} ,r ---

ta) {o} (b) N (c) R (dt 0

(v) let (R., r) be topologica I spacewithusual topology r on IR. , then the boundary ot tfre set (-l,t)

ls -----

(a) (- l, l) (b) [- r,1] rcr {-r,r} @t 0

(vi) let (JR., r) be a topological space with usual topology r on IR. then the set {0,2,e} 't 
-----

(a) open (b) closed (c) both open and closed (d) neither open nor closed

(vii) A space is separable if it contains a ---------

(a) open dense subset

(c) both open and closed subset

(viii) rhe set {Q ^ 
(--, r), q n (r, *)} is . disconnection for e where r is --------

(a) integer (b) rational number (c) irrationa I number

(ix) Let (x, r) be a topologicar space and A c x . show that I is closed if and onry if

la) b(A) c A (b) h(A)) A k)A"=A (d) None of these

(b) countable dense subset

(d) neither open nor closed subset

(x) 
Let A,, -1, .:,u- i] = 

- tnen J r.

(a) (n, D) (u) [a,6]

{d) real number

(c)(a+l,b-l) (d) N one of these
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SECTION.II

Q. 2 sHoRT quEsTloNs

(i) Findtheclosureofset A=t2,5)and B={2,5} anaundertheusual topologyonR. (4)

(ii) Find the interior of set 1 -l},l) and B = {0, l} ana under the usual topology on .R . (4)

(iii) Prove that every metric space (X, d) is normal space. (4)

(iv) Prove that every closed subspace of a normal space is a normal. (4)

(v) Let X be countablv compact space. Show that every infinite subset of X has a limit point in X. (4)

SECTION.III

LONG qUESTIONS

Letx={x,y.z}t,={0,{y\,\,,y\.{y.,\,x\.r--{t.z,t\,r,.=\d,t\'v},andf:x-+Y
bedefined AV f(r)=Z,f(y)=t,f(r)=3.Then provethat ,fiscontinuousbutnotopen.

Prove that closed subspace of a Lindelijf space is Lindeltjl .

Let Xbeatopological space and Y beaT, space. Let f:X -+ I be a continuous function.

Thenshowthatthegraph C ={(x,i:y= f(x),xe X\ 
=XxY 

isclosed in Xxll.
Let X be Hausdorff space, c a compact subset of Xand xan elementof Xwhich is not inc.

Then there are dis.loint open sets U rand V., in Xsuch that ,r € U,and C tl",'
Prove that continuous image of a connected space is connected.

q.3

q.4

Q.s

q.6

q.7

(6)

(6)

(6)

(5)

(6)
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1' (i) For the curve x: x(s) parranretcrizecl by the natural pararneter s, the magnitude of

the vector dt/ds is called
(A) curvaturc (B) torsion (C) geodesic curvature (D) radius of curvature.

(ii) A. vector perpencliculat to the rectifying plane is para er to trre
(A) principal uormal (B) tangent (C) binorrnal (D) more ilformation is
ueedcd.

(iii) Locus of the centre of curvatur.e is an evolute only when the curve is a(A) skew curve (B) plane cu.ve (c) space curve (D) twistecl curve.
(iv) Position vector c of the centre of curvature is given by

(A) r * pn (B) r -r nn (C) r * rn (D) none of ilrese.
(v) The tangent lines along the principal sections at a point are called

(A) tangeutial lines (B) principle tlirections (C) horizontal lines
Iines.

(vi) I-tre surlace is called minirrtal surface if at all points on the surface the mean curvature
is
(A) positive (B) negative (C) zero (D) ilfinire.

(vii) If raclius of clrr-vaturc is constant for a given curve then tangelt to the locus of the
cer-rtre of curvature is parallel to
(A) the binormal (B) the tangent (c) the norm:rl (D) the rectifyi,g plane.

(viii) If the curvature x is zero at all points of a space curve then the curve is a
(A) planar curve (B) straight line (C) circle (D) sphere.

(ix) A point P of a smooth surface is umbilical iff the Gaussian curvature 1( ancl the rnean
curvature 11 satisfy the relation
(A) 1t2- I{ :0 (B) II- Ii2 :0 (C) fl-lr:0 (D) fl+r:0.

(x) At a point of inflection on i'r curve x : x (.s), the raclius of curvature p is
(A) zero (ts) constant (C) infinite (D) more infornration is needed.

TIME ALLOWED: 30 mini)'.
MAX. MARKS: 10

(D) normal
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Subjective Part

Note: Attempt tiris part of the Paper orr Separate Sheet(s). Question 2 is worth a total
of 20 marks and question 3 is worth a total of 30 marks.

SECTION-I (SHORI' QUESTIONS)

Attempt the following questions. [4x5-20]

2. (i) Derive the expression for the three planes narnely the osculating plane, the normal
plane and the rectifying plane at a givcn point s = sr) on a curve x - x(s). Workout
these planes for thc helix e;:o. tosg. U:b ti,n.ts. z -b g at g.-r12.

(ii) Show that the torsion r of the twisted curve r : r(s) satisfies the relation rr 2 =
ltr,rJ',tJ").

(iii) F'irrd the singrrlar and non sirrgular points of the epicycloid given by ;r; : -l cos iJ -
t:os,lfl, r7 : .lsirt iJ - sin4r-/ and clctcln'rine its intriusic cquatiorls.

(iv) Prove that the tangent at any point P1 of the involute C1 is parallel to the norrna.l at
a corresponding point to l,he culve C.

(v) State ffundamental Existcnce :rnd Uniqueness Theorer':n for space curves. Derive the
eqr,ration of a curve wtrose intrinsic equaLions are A : rc(s) and r(s) : g and hcnce find
the curve tbr which i.r(s) : # and r(s) -.0, where o is cotrstant and .s, the arc-length
paramcter.

SECIION-II (LONG QUESTIONS)

Attempt the following questions. [3xr0-30]

Show t l-rat along a regular curvc x: x(s) of <;lass ) 4, [x(2). x(3r. xl'r)l : "i jL. (i) and hence

is a general helix iff [x(2),x(3),xrr)] :0, where *(j)4sn6trs the deriyatives ff fo. j ==2.:1,4.

Prove that the coefficients of thc first arrd sccond fundamental forms satisfy the Cod:rzzi-
Mainardi equations and the Gauss equations as the norrrral and tangential components of
the compatibility conditious.

Show that Monge patch x(r, 1,) : (u, zr, h(u. o)) is a regular surface palarnetric nepresentation
of class C"' if h.(tt., u) is of class C'". Find the expression for the normal curvature k. and
ti.re geodesic curvaturc x.,,. What is vanishing condition for rc, at a point on the surface?
What does it tell us about tl're nature of the surface?

4.

5.
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Q.1: Choose the best option. Marks: 10

(0 A convergent integral whose absolute integral is divergent is called?

(ii) Let p be a statement such that: p: A function which is function of bounded variation is

always a continuous function.

(a) p is always false

(c) p is not statement

(iii) The Gamma function jx'-'e-'dx converges if

(a) m=0

(c) m>0

:
(iu) Thc integral Jx-Pdx divergent if,

(a) absolutelyconvergent

(c) conditionally convergent

(b) divergent

(d) none

(b) p is always true

(d) not sure

(b) m<0

(d) m=-1

(b) p: 1

(d) p: o

(b) continuous

(d) discontinuous

(v) Riemann Steiltjes integral becomes Riemann integral if the monotonically incrcasing

function cr becomes.

(a) bounded

(c) identity function

(vi) A partition P is said to common refinement of partitionsPl & P2, if

(b) P=4uP,

(d) P=P,-4

(a) P = P,IP,

(c) P -- P,- P,

1r
(vii) The integral | , ,Zr is not divergent if

.i x'

(a) p> I

(c) p= -l

(a) p> I

(c) p< 1

(a) divergent

(c) oscillate

(*) Ifle R(cr1) and/e R(ct2) then

(a) /e R(crr) + R(cr2)

(c) /e R(ct,+ctr)

(b) p: I

(d) p: o

(b) PcQ
(d) none

(b) convergent

(d) unbounded

(b) r.xfa)' 
\q,)

- (d) none of all

after the insertion of a

(viii) A partition Q is said to be a refinement ol a partition P if

(a) QcP
(c) PeQ

(ix) An infinite integral which oscillates finite ly becomes

bounded monotonic factor which tends to zero as a limit.
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Questions with Short Answers. Marks: 20

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

(i) Test Convergence of the integral

(iD State and prove weirstress M - tcst for uniform convergence of functions.

(iiD Let f e R (cr) on [a,b], then prove that J'le R(a)onfa,bl

(iv) Prove that a monotone function f is a function of bounded variation.

(v) Discuss the convergence ofintegral f ,-'ax

Q.3: Answer these Long questions. All questions carry equal marks. (6x5=30)

(D Prove that integralJ'x'-' 1t-r)"-'ak is convergent ifand only m , n > 0.

(ii) Let f be continuous function on [a,b], then prove thatf e R (a) on [a,b].

(iiD State and prove first fundamental theoretn for integral calculus.

(ir) Prove that a function f is a function of bounded variation on [a,b], if and only if f

\i^lt"-'ar -rcs*
I

)

cqn
,A*

expressed as a difference oftwo increasing functions.

(v) Test the convergence of the integral f +" Jo Jx2+x
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SECTION-II

Define Maximal Ideal of a ring R and give one example. (4)

Let R be acommutative ring anda e R, then show tlrat op-{ar:r e R} is an ideal in R. (4)

Define similar matrices and prove that eigcn values of the similar matrices are s'une' (4)

Let R be a commutative ring with l as its identity element. Then R / 1 is integral (4)

I

Q.2

(i)

(ii)

(iii)

(iu)

Q.4

Q.s

Q.6

Q.7

domain if 1 is Prime ideal.

(v) Prove that one-to-one linear transformation preserves the basis and dimension ' (4)

SBCTION.III

Q.3 Let R be a comrnutative ring with identity. The ideal P is prime ideal iff the quotient (6)

rirg R I P is an integral domarn'

Prove that a finite integral domain is a field'

Distinguish between integral domain and division ring'

Prove that quotient ring is a ring.

Find the eigen values and eigen vectors of

21

2l
,l

(6)

(6)

(6)

(6)ir2
l,rl, )
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Q.1

(i) A ring R is a Boolean Ring if

SECTION-I

MCQs (f Mark each)

a) x2=x VxeR b) x2 =-; Vxe.R c)x=x VxeR d) None of these

(ii) nZ is a maximal ideal ola ring Z if andonlyil n is.................

a) Prime number b) composite number c) natural number d) None of these

(iii) Let Rr be the vector space of all ordcred triples ofreal numbers. Then the transformation
7 : R3 -+ .,t3 defined by T(x,y,z) = (x,y,0) is

a) Linear b) Not Linear c) Rational d) None ofthese(ir) Wlrat are Zero divisors in the Ring of integers morJulo 5

a)2 b)2and 3 c) no zero divisor d) None of these

(v) 'flre number oFpropel ideals of R is...............

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

(vi) Which of the following is vector space

@) o(a) (b) g(n) (") R(c) @ c(z)
(vii) if 2 is an eiger.rvalue of a rnatrix A and x is a corresponding eigenvector, and if t is any positive

integer, then is an eigenvalue of Ak and x is a corresponding
eigenvector.

. rt
alA

(viii) The dirnension of Im In

(a) Rank (c) basis

(d) 3

) basis(c

;lt:?l)

b1 yt-t

is called .

(b)Nullity

is called

(b)Nullity

0 rl[o
o o.l'I r

(ix)

(x)

TIre dimension of KerT

(a) Rank

fir ol t
rne set s = 

{[o r-l'L
all2x2matrices.

(a) Linearly dependent

(c) Basis

(b) Null space

(d) None of these

c) 72r d) None ofthese

(d)) none of these

(d)) none of these

is a .............. lor the vector space V of
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SIIORT QUESTIONS

Q.2. Write the answer of the following short questions. 5 x 4:2O

I.

II.

ry.

v.

III.

Show that when 0 ( l"t. a, ;L=: i #
n=0 a

Find thc residue of the functiors at given singularities.

/ 2\ z2 12(a)exn[;/ rtz:o (b) (r*2), atz:'2.

Prove that the scries f. 3 . *d f *-*l: are analytic continuaiions of eath other.u n^ _ I u- r/.) _;\n+l

- z2-z+l
Evaluate l-r+dz where C is the circle lzl :5.

'" lz - l)lz - 4)(z + 3)

Investigate the zeros, poles and singularities of the following firnctions at z:6.
(a) z2 (b) exp(Zz) (c) z2 (z + t)

LONG QUESTIONS

Q.3. (a) Find the Laurent series of the function

f Vl: 6;fu;5 for the region lzl < L'

,l

(b) Expand the function , about z:2 using Taylor series.

o.4. (a) Evaluate I ""r'!' , where C : lzl = I'
; cosn(7rz )

(b) Expand lQ) : cot(tr z) by Mittag-Leffier's theorem and prove that

1Ox3-3O

2t d0
Q.5. Provc that J ;;6cos0 =

,r2.al

- 

= \(sinzrz)2 t.- (z _ n)2
n= - c<r

whereo>D>0.@F
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OBJECTIVE TYPE

Q,1. Tick the correct answer to each question. 1 x 1O-10

1. I'he function f (z) : log z has singularity at z :0.
(c) non-isolated(a) essential isolated (b) removable (d) noue of these

2 rhevarue"(+) (t';) -r"
(a) i -7 (b) -, - 7 (c) -7

3. The function tk) = t - cos z has a zero of order

(d) -s

at z:0.

)

(u) t

The zeros of /(z)

(a) zeros

t-zt -tct-

(a) ev

.n2
(a) ztril &

(b) 2 (c) 3

atz:airie ot -l=^tr:o.
TQ)

(b) critical points (c) residue

(d) 4

(d) poles

(d) e'+v

5.

(c) deY

6. A function /(z) which has no singularity in the finite part of the plane or at inGnity is called

function.

(a) an analytic (b) entire (d) meromorphic

An analytic function with constant modulus is

(a) variable (b) constant

(c) may.be va"riable or corstant (d) none of these

The function fk) : -=1- has poles of order' stnn 7rz

(.) o

7.

8.

(b) e"

,n
(b) 2rt'l tu

(c) a constant

n
(c) zri I rl

(d) none of these

(d)zrl&
r=l

(b) n,n € z (c) t

S. lt f(z) is analytic function except at a 6nite number of poles or,o2,.",4,, within a closed

contour C and continuous on the boundary of C then, Ic f Q)d'" :

10. lt lG) is entire function having zeros at aL'az'.. ' ,4,. which can be arranged as 

- 

then,

r(z) : /(0) exp (ffi) 
"I_ 

(, - ;).-v<|t
(a) lorl = la2l: ...: ""1
(") lorl < laz < ... 1]t""i
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SI.TB.JECTTVE TYPE

2. Write Short Answers: Z0 marks

(a) (2 rntuks) Whai is principal axis o,nd principa,l lvt.I.

(b) (2 marks) Calculate angular speed of the etrrth about its axis

(c) (2 marks) Write down the equilibrium conditions for a rigid body.

(d) (2 marks) Find \I.I of rod of mass ,11 and length 2I about a line through end points and pcr-
pcndicular to lod.

(c) (2 nralks) Dcfinc inertia and writc its units.

(f) (2 marks) State Euler's rheorem.

(g) (2 marks) \Vrite down the necassary and suffi.cient conditions for two systerns 51. 52 to be equiuru-
mental.

(h) (2 marks) Let { and t{ be position vectol and velocity of a particle u lelative t<-r centrc of ma-ss,
shou' thar

L,'t'\' - o

(i) (  rnarks) For a system of N particles. show thai the componerns L,.Lo and L" of angular mo-
lnentum L in terms of rnoments and products of inertia are:
L" - a,l,,* '.,LoI,o+ u,Irz, Lo: rJ*i aolur* urlyz and L,: u"I,,l urlo"+ u,Izz

3. Write Brief Answers:

(a) (5 rnnrlis) Find a ser of threo rotation uratr.ices for
ilrrgular velocity in terrus of these angles.

(b) (5 uralks) Using euler equation of motion for a rigid bociy having zero exlernal torque siro*' rhat
lroi + I2ul + fuu,l and llu! + I?rui + Ilul ale conserved quantities.Whar do they represent?

(c) (5 marlis) A system consist of three particles, each of unit mass. wiih positiors and r,'elocities as
follon's:

T1

?'3 :

Find the position irnd velocity of the center of mass. Find also the iinear momentum of the system.
Find the kinetic energy of the above systeru.

-(d) (o ,rrrrlcs) Fi,d the tr,ngurar mome,tum abrut trie origin in part (c).
(e) (5 marks) Discuss Torque free rnotio, of a rigid body symmetric about

fixocl.

('f) (i marks) State and prove CHASLE,s theoretr.

i+j, ur:2i
J+k,, ',uz:j
k, ut:i-tj-lk

30 marks

Eulerr angles arrrl expross tlte r:ornl,ouorrts o{

an a-.ris rvith one point
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OBJECTIVE TYPE

Encircle the Correct Option Only. 10 ma,rks

(a) (1 mark) 'I'he mourerit of ineltia of a cirr,ular section of dianteter ,d' trbout its centroirlal axis is
given byA# B# c.# D.g

(b) (1 rnark) Calculate gyroscopic couple acting on a disc which has radius of 135 mm. Angular and
plecessional velocities are 15 rad/sec and 7 rad/sec respectively. Assume density :7810 kglnll
and thickness of disc : 30 mm
A. 12.83 N-m B. 10.99 N-m C. 11 N-rn I). Incomplete data

(c) (1 mark) A surface having no thickness is called
A. Ellipsoid B. Cuboid C. Larnina D. Sphere

(1 mark) Radius of Gyratiou is

A + B \/M C.YE D 
C1

(1 mark) Relationship betq,eett the time rate of change of anguiar nornentum of a rigid body
relativc to a-xes fixed in spacc and iu the bodv respectivell, given by
A #1":#10+2"lxQ B, #1":flu+i,r*O C. ff1"-ff* D. fi" -2ff1,,*ruxf)

(1 mrrrk) The degrees of freecloni for a systenr consisting <rf N paltick:s with ur cons(rl.irirlts iyc:
A. 3N B. 3N+rn C. 3N-rn D. 6

(1 mark) The kinetic energy of rotation of rr, rigid body rvith respect to its principle axes of inertia
is given by
A ?.: *(1,,r?* Irual+ Izza!) B. ?: l].,,r"* Iyyda* Izzu,) C. T - (1,-a|+ Iora;!+
I:zal) D. f : (1.,u, - lrur, - Iz:u,)

(h) (1 mark) For a circular wire of uniform density p, radius oandmass nr, themomentof inertia
t { o fi\iru7) (pur10) about one of its diametcrs simplifies to

A. |maz B. )ma C. |nra2 D. lmtP

- (i) (1 mark) When a body is in rest position or nroving with constant velocity, then force required

to change the state of motion is called
A. Centlipcral force B. Incrtia C. Equimomental force D. Angular N{omentum

(.i) (i niark) r.,.r x r- is called
A. Coriolis accelelation B. Apparent accelelation C. Transverse acceleration D. Angular

acceleration

(d)

(")

(f)

(s)



PAPER: Functional Analysis-I TIME ALLOWED:2 hrs. & 30 mins'

Course Code: MATH-311 MAX. MARKS:50-

SECTION-II

Show that in a metric sp"." (X, d) every convergent sequence is Cauchy.

suppose that ll ll - ll ll be equivalent norms defined on a linear space N. Then prove

that every cauchy sequence i" (N,ll ]l) is also cauchy sequen." in (l/,l.ll, )-

Find the norm of the linear functional / on C [- l, l] defined by

01

7 Q) -- I x(tpr - [ ,pyt
-l 0

show that the "*, llll : N + iit is uniformly continuous.

For any complete subspace A of an inner product space V, prove th at A = A!' '

SECTION.III

Q.3 prove that a subspace )/ of complete metric space (X,a)scomplete if and only if I is (6)

closed in X.
Q.4 suppose ll.ll ana ll.]l. rre equivalent norms on r\, let N be a finite dimensional subspace of (6)

(n,,llll.),then prove that N is complete subspace "f (N ,llll.)

Q.2 (D

(ii)

(iii)

(4)

(4)

(4)

(4)

(ir)

(v)

UNIVBRSITY OF THE PUNJAB

Sixth Semester - 2017 : :
Examination: B.S. 4 Years Programme :..l:tl.I:'.;: ;:;:;:'j: ;:':'. .:

(6)

(6)

(4)

tn particular (l ,ll 11,) is complete.

Q.5 Show that any two norms defined on a finite dimensional normed space are equivalent.

Q.6 Considerthespace,B(N,M) of all bounded linear operators with the norm

llf ll = sup lfrl,, e N . Showthat if M is Banach spacethen so ls B(N,M) .

i.ll=t

Q.7 Let A be non-empty complete convex subset ofan inner product space V, and.r e I/ \ ,4. (6)

rhen there is a unique y e l such that ll'- yll = iilll'- f 'll
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- (v) rn (R,d)wittr usuat metric d on R the closure of (0,11u{2,3} is -:----

(a) (0,llu{2,:} (b) (0,1)u{2.3} t.t t0,llu{2,3} (d)None orthese

(vi) 
Let l=tI.2,3,. .I.B={r-t-;r>z,n ,t 1.rr,"n d(A,B)

ln)

Attempt this Paper on this Question Sheel only.
SECTTON-I

Q. I MCQs (1 Mark each)

(D ln the realline IR, an example of nowhere dense subset is -----
(al Z (b) Q (c)Q' (d) xi

(ii) Let /:R-+ Rgivenby f {x)=sx,lhenforany a > 0 , function / is uniformly continuous for 6 =---

(a) e (b) ce lcl e /3 ldl cle

(iii) A complete subspace of lR being a closed subspace is --------

(a) (0,1) (b) (0, r1 (c) [0, ]) (d) [0,1]

(i,) ln (R,d)with usual metric d on lR. the boundary of the set Q is -----

(a)Q (b) R (c)Q' {d} None of these

lal n lb) 2n (c) 0 (d) N

(vii) An example ofconvex combination ofthe vectors x,y,zin a linearspace V is -:--*

(a) 2x +3y + z

..1 I l
lcl -x+-r+*zJJJ

{b) lr+l ,+ l,2 3' 4

(d) lr*1r*1,
) 2. 2

(viii) 4 5u55.1 I of a linear space N is convex if for any x,y e A,a e [0, l],-

(ix) Let c be the space of all convergent sequences. Then the sequences e = (t, l, t, '..) "nd 
e, = {rr}

form a base for c. Then each I e c be a sequence, which converges to a,

can be uniquely written as ---------

(a) ax+(1 +a)xe A

(c\ ax+axeA

lal x =lxreo

lc\ x = ae -r )-x*e o

(b)a;r+(l-a)xeA

(d) a+(l a)xe A

(b) .x = I(rr a)er,
k=l

3
(d) x=ae+ )_(xr-a1e*

/< =l t=l

(x) Every linear operator in a finite dimensional normed space is ------

(a) open (b) closed - (c) bounded (d) unbounded
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Multiple Choice Questions

Ql. Encircle the correct choice of the following questions

1. ForLegendre polynomial P,(x)is givenby
1 1 1._ r

a) i(5x'?-lx) b) a(x3 -5x) c) :(5-r3 -x) d) l(r'-r)'2' 2' ',z' "2
2. y:0 is called -d2v dv

solution of ::* 1 a_:!_ a y _ Qdx' dx
a) trivial b) complementary c) particular d) . singular

3. Eigen values of S-L system are always
a) Real b) complex c) rational d) integral

4. First order differential equation + = .la7 is of the type
cLx

a) Linear differential equation b) exact c) homogenous d) separable

5. Adifferentialequation !- rr'+Q,,+RwhereP,QandRfunctionsofx(constants)is
ax

called

a) Clairauts equation b) Ricatti equation c) Bernoulli's equation d) None of
these

6. The solutions ofS-L equation are called the
a) S-L functions b) particular solutions c) eigen functions d)None of

these

these
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SECTION I (Short Questions)

Q2. Solve the following short questions (4x5=20)

1.. show that if er(x) and v(x) are periodic solutions of the Mathieu equation with period

ahaving distinct eigenvalues, then iu(x) v(x) dx -0
0

2. Drive the following reculrence relation for Legendre polynomials

nP,(x) - r * r,rO - * r,.,u,

3. Determine the eigen values of the system

i(x)+W)=0with,,(0) = u(r), u'(0) - 2u'(tr).

tZ

4. Sotve the differential equation ff - I = cosh-r

SECTION II (Long Questions) (3x10=30)

Q3. Prove that the eigen values of regular S-L system are rcaL

Q4.-Use appropriate recurrence relations to express Jn ('r) in terms of "Io (r) and J, (x) '

Q5. Find the series solution tf + * *! *2y = 0wittr centre of expansion at xo - Idx' dx
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SECTtON-t

Q 1. Encircle the correct option.

i. An ordered set S is said to be well ordered if every subset of S contains ---------- element.

a) maximal b) minimal c) last d) first
ii. ln a partially ordered set S, for a E .9 is a/an of b if a << b.

a) predecessor b) immediate predecessor c) immediate successor d) successor

iii. Let d be the cardinality of a non-empty set A. Then by Cantor Theorem

a) a :2d bla <2e c)a {2d dla <2a
lv. Cardinal numbers of infinite sets are called cardinal numbers.

a) finite b) counta ble c) tra nsfin ite d)continuum

A set S is if it has the same cardinality as a proper subset of itself.

alfinite b) infinite c) countable d) uncounta ble

vi. Let a and b are elements of partiatly ordered set S. We say a and b are -------- if neather

preceeds nor dominates other.

a) non comparable b) comparable c) divis ible d) maxmial

An element a e S is calied ----------- element of S, if no element of S strictly precedes a, i.e. if

xSaimpliesx=a.

a) maximal b) last c) minimal d)first.

Every ---------- set contains a subset which is countable.

a) fin ite b) cou ntable c) inf inite d) uncountable

tx. Let A = {3, a}, B = ia, b, c). Then AB consists exactly ------ functions.

a) 5 b) 6 c) 8 d) 16

lf a relation R satisfy the reflexive, symmetric a0d transitive properties then R is a/an------
re lat io n.

a) equivalence b) partial ordered

vI.

v t.

c) linearly ordered d) well ordered
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sECtloN-ll

Q.2 sHoRT QUESTIONS (5t4)

(a) Prove that every infinite set contains a countable subset.

(ii) Let a,B be finite cardinal numbers. lf a + p represents the usualaddition in N then show

thatn+N, = N6; No+No=Noandc*c:c'
(iii) Define totally ordered set and partially ordered sets with examples.

(iv) Let A= {Ai I ie l} be a set of pa irwise disjoint intervals in the line R. show that A is

countable.
(v) Prove that in an ordered set first and last elements are untque

sEcnoN-lll

roNc QUESTONS (6*sl

State and prove Schroeder Bernstein theorem. (5)

(a) Prove that [0,1]-(0,1)

(b) State (i) well ordering theorem (ii) Russell's Paradox (iii) cantor's Paradox (3+3)

Q.5. Draw a Hasse Diagram on P(S), under set inclusion, where S = tl,2,3) and P(S) denote

the powe r set of S, then find the followings.

(i) Maximalelement

(ii) Minimal element

(iii) Upper and lower bounds of X = {Z} .

(iv) All chains and anti-chaans ofthe Hasse Diagram (6)

q.6. prove that every element in a well-ordered set has a unique immediate predecessor except

the first element.

Q.7 (a) State Zorn's Lemma. Apply it to deduce that every vector space admits a basis (3+3)

(b) fet .r(2) be the set of ordinal numbers which precede 2' Then show that

t =ord(s(1)).
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SECTION I

utz * Lyv * 7trzz = 0 is called

(a) heat equation

(b) Laplace equation

(c) wave equation

(d) none of the above

Auxiliary equation for Pp * Qq - E i.

(o\d.-lt-d,\*,/ .P-e-.R
(b) dc - d-y _ gz

Qf

ln\dz-4!_a"\")p-e-r

(d) none of the above

To convert u,r, - 5Lt,o -l 6uu, - 0 into canonical form, we use

@) e -zr*y,\-3t*s
(b) €-r+y,tt=n
(.) (=, -a,e=u
(d) none of the above

# - x# = 0, where ? is temperature is called

(a) heat equation in one dimension

(b) Laplace equation

(c) wave equation

(d) none of the above

##i =- (in usuai notation)

(u) p

(b) q

(c) ,
(d) s

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark),b.

P.T.O.
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SECTION Il-Questions with Short Answers

1. Find the PDE for u = oz + (1 - a)g + b. (4 marks)

2. Find the integral surface for #a = #" = #A (4 marks)

3. Find the canonical form for 2," - 52,, * 6zru - 0. (4 marks)

4, Evaluate the complete integral surface of the PDE, t(y2 + z)p - y(n2 + z)q - (r2 - g2)z containi ng z + V =
o, z-1.

5, Define linear, non-linear and quasi linear PDE with atleast one example.

SECTION Ill-Questions with Brief Answers

Solve (D,D, * D, - Du - L)u - q.

Convert the Laplace equation {* * B7 = 0. into polar form.

Reduce into normal form and find an integral surface of 2u,, - 2gu*
12 12, uu(z,l) - 2.

Solve

(y' + r' - rz)p - 2ryq * 2xz = 0.

10. Interpret and solve the following equation:

I
)u1 = ud, * uun, u(\'v,t) = u(o,3r, t) - 0, u(t'y'l) - l@,a)'

u(x.,0,t) -u(a,b,t):0, t>0 o e (0,a), g€ (0,b).

6.

(4 marks)

(4 marks)

(6 marks)

(6 marks)

- us = 0 which contains u(x,l) -
(6 marks)

(6 marks)

(6 ma.rks)

8.

9.
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OBJECTIVE

Q N0. 1:- Tick the correct answers

(i) Order of convergence of Newton-Rahpson method is

I x 10:10

(a) 0 (b) I (c) 2 (d) 3

(ii) if g(x) is differentiable on [a,b] such that lg(r)' I S k < 1 and g(.t)rnaps [a,b] into itself

then g(r) has ---------------fixed point

(a) No (b) Unique (c) many (d) two

(iii)ln Gauss Jordan Method, augmented matrix A, is reduced to

(a) Echelon form (b) Reduced echelon form (c) Traiangular form (d) Diagonal
- lorm

(iv)In LU-factorization, we take diagonal element of L equal to I. The method is called

(a) Dolittle's (b) Crouts (c) Cholesky (d) None of these

(v) If ,a =lrrrl^,^&i isascalar+ 0&X= [xr,x.,...,r^]' is a non zero vector, then

lA' 
^ll 

= o is called

(a) Eigen value (b) Eigen vector (c) Characteristic equation (d) None ofthese

(vi)ln D = Q-|AQ, diagonal elements of D are same as

(a) Eigen values of J @) Eigen vector of ,1 (c) Diagonal elements of d

(d) None of these

(vii) If V/(.r) = f{x) - f(r - ft.),v is calted

(a) Forward difference operator (b) Backward difference operator

(c) Shift operator (d) Inverse shift operator

(viii) 6/(.v) = f (' - i) - f (, - i).6 is carea

(a) Forward operator (b) backward operator

(c) Central difference operator (d) Average difference operator

(ix)Divided Difference interpolation formula is used for
(a) Equally spaced data (b) Unequally spaced data

(c) Both for equal & un equal intervals (d) None of these

(x) In interpolation, if the estimated value is required near the start of the table, we use

(a) Newton backward difference formula
(t) Newton forward difference formula
(c) Central difference formula
(d) Lagrange's Interpolation Formula
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SUBJECTIVE

SFIORT QTJESTIONS

2:- Solve the following short questions

Compute l -norm and m-norm ol the matrix
144sl
lo6sl
[rsrJ
Derive the Newton-Gregory Formula for forward interpolation.
Prove that A"y* = V')'*,,
Diagonalize the matrix
t-1 2 01
lo 2 ol
[o a -2,]

4 x *=20

v. Solve the following system of equations by Dolittles's decomposition method
4rr*r,-xs:2

xt*3:'t*5x.=3
xt-.(:*.rr=3

LONG QUESTIONS

Solve the following cluestions

Q N0. 3:- Prove that Newton-Raphson method is quadratically convergent.

Q N0. 4:- Solve the following system of equations by Jacobi's method

6 x 5:30

2xr*x.* *x, = 12

8x, - 3x, i 2xr: tg
4rt*11x---rE=33

Q N0. 5:- Find the solution of /(r) =

Q N0. 6:- Find the value of t,at .r =
table

.rer - 5 upto 3 decimal places using Bisection method.

l0 using Lagrange's Interpolation formula from the

Q N0. 7:- Prove that

A^r t = n!

x 5 6 9 11

v 12 13 14 16
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OBIDCTTVN TYPE
SECTION - I

Q.l

(i)

MCQs (l Mark each)

(a) P(.4) + P(B) (b) p(/) + p(B) - p(A 
^ 

B)
(c) P(,4) P(B) (d) p(/) p(,4\B)

In a normal distribution, mcan derivative is equal to
(a) 1.0 o (b) 0.8 o (c\ 0.6745 o (d\ Z.O o

A continuous probability distribution is not represer.rted by
(a) a table (b) a mathematical function
(c) a graph (d) a density tunction

A random variable is known as

(a) chance variable (b) stocliastic variable
(c) variate (d) all olthese

The probability of continuous random variable X at x : a is
(a) between 0 and 1 (b) 1 (c) 0 (d) less than 1

The normal distribution will be less spread out when
(a) the mean is small (b) the rnedian is small
(c) the mode is s'rall (d) the standard deviatio, is small

T'he rniddle area under the normal curve with p * 2o is
(a) 0.6827 (b) 1.0000 (c) 0.9545 (d) 0.9e73

In the standard normal distribution
(a)Mean:2 (b)Mean=-l (c)Mean=0 (d)Mean=10

(ii)

(iii)

(iv)

(v)

('i)

(vii)

(viii)

(ix) IfX and I are two independent random variables, lhen var(X - )r) is equal to
(a)uar(X) - var(Y) (b)var(X) + var(y)
(c) var(X) - uar(Y) - Zcov(X,Y) (d) none ofthese

(x) For a negative binomial distribution, mean and variance are related by
(a)p-o2 (b) tt < oz G)tt>o' (d) none ofthesc
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SECTION - II

Q.2 SHORT QUESTIONS

(i) write down the Moment generating function of normal distribution and derive its
mean and variance-

(4)

(ii) 'fhe co'tinuous random variable x has the probability density function /(x) where
( kxz 03xs2

f{x) = |
( o o*terwise

Find P(x > 1) and the value oft.

(4)

(iiD Find variance of the Binomial distribution. (4)

(iv) Let X1 and X2 be two independent random variables having variance k and 2
respectively. ll var(3X, - X,.) = 25, find the value of k.

(4)

(u) Prove that E(cx) = cE(r), where c is a constant. (4)

SECTION_IIT

LONG QUESTTONS

Let x be a normal random variable with density given by
1 1 ."

n(x; 1t,o) = -;i- s-i'\x-ut" , - co < ,c < co
!ztto

Find mean deviation of the distribution

Prove that the mean and variance of hypergeometric distribution are

nM(N-M)(N-n)
Nr(N - 1,)

State and prove Baye's theorem.
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SECTION-I

Q. 1 MCQs (1 Mark each)

(i) The set 2., = {0,1,2} under addition and multiplication modulo 3 forms

(a) Non commutative Division Ring (b) Field (c) Non commutative Ring (d) None of these

(ii) The maximal ideal ring in the ring Z of integers is

la) Z (bl sZ lc) 4Z (d) t0)

(iii) Which of the following ls not a prime ideal of the ring Z of integers?

(a) 2z (bl 32 lc\ 7z (d) {0}

(iv) Units of Z(i)are

(a) :l (b) tl (c) tl,+i (d) None of these

(v) Every .......................... is irreducible in an integral domain.

(a) lnteger (b) Prime (c) Real number (d) none of these

(vi) A ring which is commutative with identity element and having no zero divisor is called

(a) oivision Ring (b) lntegral domain

(c) Prirne Ring (d) nilpotent ring

(vii) lf R & R' be arbitrary ring S : R -+ R' is ring homomorphism such that

O(a)=O Y aeR then Kerfi=---

(a) R' (b) {o} (c) ,t (d) None of these

(viii) 122 is algebraic over

(a) Q (b) R lc) Z (d) None of these

(ix) lf C is finite extension of R, then [C: n] =

(a) 2 (b) 3 (c) 4 (d) s

(x) A ring with non zero characteristic is

(a) Z tbt Q kt Zt Gt ZxZ
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Q.2 SECTION.II
(i) Let R be a ring with identity. Then show that the relation of being associates is an (4)

equivalence relation.

(ii) Find atl associatesof 2+x-3x2 tn z(r). (4)

(iii) lf R is integral domain then prove that R[-t] ttre polynomial ring ove. R is integral domain. (4)

(iv) Define the following term: Euclidean Domain, divisor, units, associates, unique factorlzation (4)

doma in.

(') showthat nr -5 is irreducibte potynomia, 
"f 

p(.'6) (4)

SECTION-III

Q,3 Let R be an integral domain and p be non zero element of R. Then prove that p is prime in R (6)

R
r il and onlyit ,R ir integral domain.

Pt\

Q'{ Prove that in a unique factorization domain every irreducible element is prime? (6)

Q.5 Showthatif ft[x] is commutative ring with identlty and /(x),g(x)are polynomia

R[x] with leading coefficients of g (x), a unit in RIx] . Then there exists unique

polynomials q(x),r(x) such that ,f (r) = q(r)g(x) '.r(r) whereeither r(x)=

aeg(r(x))< aeg(g(r)). (6)

Q.6 Let R be commutative ring with identity prove that an ideal M of R is maximal if and

l?/ M isatietd. (6)

Q'7 showthatthe Rings Zr, 
^na 

Zs@ Z3are isomorphic. (6)
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641 divides

a)4 c) ra d)4b) r;

Two integers a and, b are incongtuent to each other modulo an integer

m>0 if m

a)divides a-b (b)equal a-b (c) greaterthan a-b (d)Notdivide a-D 
I

What is the remainder when 5a' is divided by 12?

a)10 b)l c) 8 d) none

The surn of positive divisors of 38 is

a) 28 b) 16 c) 60 d) None of (a),(b),(c)

'fhe number of primitive roots mod 80 are

(b) -l (c) I (d) 0(a) 2

I

ifril - Jr rs*-zv = zio, tton
lt

a)x:2,y-5 b) x:7, y:15
y:16

c) x:2, y:15

If2 has exponent 3 mod 7, then 2" has exponent

d) 17,

3(")t
If o(n) is an odd integer, then n ts a

(a) Square free (b) Perfect square (c) a Prime (d) perfect number

rrp ir 
" 

p.i*" nurnber and d is a factor of p- I then the number of solutions

of the congruence x'l-r=0 (mod p) is

a) p-r b) p c) d-l d)d

Ifp is an odd prime then r(P'z; =

(c) s (d) 4

(d) 1

(viii)
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Short Questions ( 5x4 = 20 Marks)

Let rn ) 0and a,b,c be integers such that ac = bc (mod z), d - gcd(.c,m).

a=t{md 
fr).

Pro ve

(4)

Find all primitive roots of 49. (4)

(4iState Wilson theorem and apply it to find the residue of 27! modulo 29.

i Prou" or disprove 11',11 
t! 

,,, * b + c = m is an integer.
at bt ct'

Prove or disprove lhal (p(m) is always an even number.

Section-lll

Long Questions (5x5 = 30 Marks)

I (i) Let z > I be a composite integer then show that there exists a prime p such that

pln and p<rG

(ii) lf integers dt,d.,,...,ak form a Reduced Residue System modulo m then show that

q(m)= k. (2*3)

st-rt" .na pro* tn" O,in"s i-e."ind"r. theorerr,. A;ply ,t t" f,"d ." t't.g", *t d,

leaves remainders 1, 2 and 4 when divided by 2, 3 and 5 respectively.

State and prove Lagrange Theorem.

Define multiplicative arithmetic functton. Prove that the number theoretic Mobius

function 7r is multiplicative. (.

Let rr > 0 and a be a primitive root modulo zn . Prove that

Ind a' =k Inda (modtp(m)).

Q.8 Prove that there exist no primitive root ol ntn, where, nt,n >2and gcd(rz,n)=1.

:

I

14) i
',I

I
I

a.

5

5
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Ql. MCQs (Marks=10)

(D If LP problem has an equality conshaint then it can be solved by

a) M-technique Method b) Two Phase Method c) both a & b d) none

(ii) A dual variable coresponding to an equality constraint in prirn.at proUtem is

a) Restricted b) Unrestricted c) zero d) none ofthese

(iii) The starting solution for simplex method must be-
a) optimal but rnay not be feasible b) feasible but rnay not be optirnal

c)neither optimal nor fbasibie (d) none

a) Regular simplex method b) Northwest comer method c) Hungarian
method d)none

ffi
columns is

a)m b)m+n c)m+n-l d)m-n+l

(iv)

(v)

(vD The dual of dual LP problem gives

a) dual LP model b) Original LP Problem c) neither original nor dual
d) both

(vii) A transshipment model is a transportation model with suppf7 and demand7,It
each node such that

a)ai:bi b)ai=b1 =l c)ai=bi:0 d)r,ik
(viii) A loop for leaving variable in transportation table is constructed by drawing

a) horizontal lines only b) vertical lines only c) only horizontal and
vertical lines d) inclined lines

(ix) The Dijkstra's Algorithrn is used to solve

a) any LP model b) shortest route problem c) both d) none

(x) If objeotive function is parallel to one of the conshaint then solution is

a) degenerate b) infeasible c) alternate optima exist d) none
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SECTION _ II

Solve the following LP model by simplex method

Maximize z= 4x+ 3y

Subject to

2x +3y<6

-3x+2y !3
2x <5

x,y>0

Short Questions (5 X 4 = 20 Marks)

Write a brief note on a) M-technique b) Degeneracy

The assignment cost ofassigning any one worker to any onejob is given in the

following table. Determine the optimal solution

Find the starting basic solution ofthe following transportation model by least cost

method

P.T.O.



IO 2 20 l1

12 7 9 20

4 t4 16 l8

Long Questions (10 X 3 = 20 Marks)

write the dual of the following primal problem and find the values of dual variables
by solving primal LP model

Maximize z:5x+ l?y + 4w

Subject to

x +2y+tt<10
2x-y+3w-B
x,y,w>0

A person requires 10,12, 12 units of chemicals A,B,C respectively. A liquid product
contains 5,2,& I units of chemicals A,B,C respectively per jar and a dry product
contains 1,2, & 4 units of chemicals A,B, C respectively per carton. If the liquid
product costs $3 perjar and the dry product costs $2 per carton.

a) Construct LP model.
b) Provide graphical solution.
c) How many of each should be purchased to minimize the cost and meet

requirement.

Solve the following transportation model
approxirnation for starting basic feasible

by using method of multipliers. Use Vogel
solution

40

30

20

10

7 6 4 5 9

8 5 6 7 8

6 8 9 6 5

5 7 7 8 6
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SECTION I

Short Qucstions

Q2. r\nswcr thc following short qucstions ({xs=20)

l. Det-rne Barycentric Coordinates and Convex Coordiuates with examples'

2. Detine Euclidean Transformation. show that rotation is distance preserving

trarsformation.

3. Show that A: e"/' - |

4. Deline data linearization technique ofcurve litting. Fincl thc exponcntial lit 1'== C'e 'r' using

data Iinearization technique.

5. Deiine polynomial interpolatior-r. Write the Lagraugc polynornial of dcgrec thrce

SECTION II (Long Qucstions)

Q3. Prove that Euclidean transformation is an equivalence relation. (8)

e4. Determine the imag-e of circle x2 + y' -- 16 , under the transformation of the stretching along

a) Along x-axis by factor 2.

b) Alongy-axis by a factor 3.

(4+4)

e5, Use the clata linear.ization mcthod and find the exponential fit y= go t" lbr thc tjve ctatu points

(0, t.s), (t,2.s), Q,3.s), A, 5.0), afi (4,7.s). O)

e6. Fit a polynomial of third degree to the tbllowing data using Newton's divided dillcrence

nrethod Q)

0x 1 2 4 5 6

it(x) t4 i5 5 6 9
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QI. Encircle the conect choice of the following questions

1. 'fhe composition oltwo rellections is a

a) Rc ilcction b) Rotation c) Translation d) Shcar

2. .............,.... is the method of finding the value outside the given data points.

a) Interpolation b) Extrapolation c)Approximation d)Curve htting

. Av

a) A-V b) A+V c) A=V d) none of tl'rese

4. Every isometry is .. .. .. . . ...... .

a) Into b) Onto c) One-one d) none ofthese

5. The Lagrange polynomial for the points (0,0), (1,1) is
a) 2x b) x c) x/2 d) All olthese

6. The operator used in the Gauss's backward interpolation formula is

a) E b) , c)V d)r\tl ofthcse

'7

The rnatrix of reflection transformation is

fcos2r 
sin2r 

lO., fcos2r 
sin2r -1.,i-cos2r 

sin2rl

[sinZ cos2t] fsin2t -cos2t_] 'lsin2r cos2r]

A/r =...........

lz-tt b) 
l_r*y, 

c) !q-!t

a)

8.

a)

9.

a)

lcost sin r Id)t I

Lsln, - cos tl

d) None olthese

E +l b) A+V
Et12 + E-tt2

c) 

-=-

r't )1 r-l l
l1 'L

ad)

10'Lugrung. interpolation formula for 2 points is

^, [#),.[ffii,, ',[ffi)''.(;)'
.,1,''a'1,,-(,++]- o,fz-z'1,, -[ffi}.'' 

[vo-v, ,)' ' (r,-lu ,/ \/o-l' /
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Section - I (Short Questions)

Q.2 Solve the following Short Questions. (5 x 4= 20)

(D Define the following: Dynamic viscosity, Surface forces, circulation, uniform flows.

(ii) Discuss the equivalence of Equation of continuity for Lagrangian and Eulerian

specification.

(iii) State and prove the Kelvin's minimum energy theorem'

(iv) Show ttrat the equipotential lines and the streamlines are orthogonal to each other '

(v) A flat plate having din'rensions of2n x 2n slides down an inclined plane at an angle of

one radian to the horizontal at a speed of 6 rt/s. The inclined plane is lubricated by a thin

film of oil having a viscosity of 30 x 10-r Pa.s. The plate has a uniform thickness of 20

mm anda density of 40,000 kg/m3 . Determ\ne the thickaess of lubricating oil film.

Section - II (Long Questions) (3x10=30)

Q.3 The velocity components of a two dimensional fluid flow are given by

u=.3x*!, u -2x-3Y.
Calculate the circulation around the circl e (x - t)2 + (y - 6)2 - 4'

Q.4 If every particle of fluid moves on the surface of a sphere, prove that the equation of

continuity isa{cos1,*99*{*'"5P=0, p being the density, 0',q the

latitude and longitude of any element , and u' , (I) the angular velocities of the element in

latitude and iongitude respectively.

Q.5 Find the Cartesian equation of the streamlines when the fluid is streaming

*r1,1T",Y,'0", the cornel of an 

:Y':'***1"
from three
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SECTION - I (Objective)

Q.l Tick the correct option.

(i) Euler's equation of motion refers to consen'ation of

(a) Momentum (b) Mass (c) Neu'ton's law (d) Force

(i0 The reciprocal of density is known as specific

(a) Gravity (b) Weight (c) Mass (d) Volume

(iii) Pascal-second is the unit of viscosity.

(a) Kinematic (b) Dynamic (c) Both (a) & (b) (d) None of these

(1x10 = 10)

lines.

(r) The velocity potential function and the stream function are

(a) Continuous (b) Orthogonal (c) Conjugate (d) Alt of these

(vi) For describing the motion in fluid mechanics, the method is commonly

used.
(a) Eulerian (b) Lagrangian (c) Newtonian (d) Archimedes

(iu) * = ",* - ,,* = w represents the differentiat equation for the
dt ' d.t 'dt
(a) Strearn (b) Streak (c) Path

(vii) tnmaterial derirariu.';= X+ i.vH,thererm fl irkno*nut
of change.
(a) Local (b) Corrvective (c) Stokes

(d) All of these

functions.

(d) Substantial

rate

(viii) The Vorticity vector is

(a) Rotational (b) Inotational (c) Orthogonal (d) Solenoidal

(ix) The of a two dimensional source is defined to be the volume of fluid

which emits from it in unit ttme.
(a) Mass (b) Specific volume (c) Strength (d) Velocity

(x) A represents the type of flor,r' in which the fluid particles move in circular

paths about a central point.
(a) Doublet (b) Souroe (c) Sink (d) Vortex
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SECTION-I

Q. I N{Ces (l lflark each)

(i) 
Ler /:R--r{t.2}ueaenncdby /(.r) ={l'"9' then / is

[2..r e e
(a) a constant function (b) a step function (c) .,f = I a.e. (d) f =2 a.s.

(ii) 
The limit superior of thc seq**" 

{r " 1-r;'}is -------

(a) o (b) 2 (c) - (d) None of these

(iii) A set G is said to bc Grset if it is the countable ---------- sets.

(iv) 1'he Lebesgue outer nleasrtro of the set N of natural numbers is --------
(a) o (b) I (c) 2 (d) None ofthese

(v) Let x= \a,b,cj.t={q.{r\,{r},1..0},x}then i is-------

(a) not a topology (b) both "topology and o - algcbra"

(c) rrot a topology and not o - algebra (d) a topology- but not o - algebra

(vi) t.e. fbea function defined by /(,)= -r,vr. [R, rhen {".,1f(r)lr l} == ----------

(a) IR b) O t.i {r}

(vii) 
,." r=l=/[+,+)tnen n.rrr

(a) intersection of open

(c) union of open

(viii)

(b) intersection of closed

(d) union ol closed

(d) None ofthese

(c) - (d) None ofthese

(d) None ofrhesc

(b) non-measurable

(d) None of these

(ix)

(u) R (b) I

Ler A =ll,slwl-+,-zl rnen ,", (.a) =

(a) 4 (b) l0 (c) 0

The cantor set C is --*----

(a) uncountable with measure zero

(c) countable rvith rneasure zero

(x) 
ut -f"(x) = , Lrr,r.[0,1] 

,t 
"n 

the value of Lebesgue integrarion ofIr.rl
\, ,)

tlI Lim f =--------

o t1
(a) -: (b) -:--e e-l

(c) a 1d) None olrhesc
e
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Q.2
(i)

(ii)

(iii)

(iv)

(v)
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SECTION.TT

SHORT QUESTIONS
Define Go-set.Givenany lcR and e > 0, then there is a G, -set Gwith lc G. (4)

Show that ni 111 - n1'161.

F'indthe Lebesgueouterrneasure p" of the set A={a+bJi:a,6eQ} .

Let f) be any uncountable set andA : \l - Q:l is countable or l'is countable) '

Deterrnine whetlrer A is o- algebla.

Let / be a non-negative measurablc function on E. Then I f =Oo .f =0 a.e. on E.
L

ff f, -+ /inmeasureand g, + gin measure, then prove that -f, + S, -+ f + girt

rleasure' 
sEcTloN-lll

Show that the Lebesgue outer measure olan interval is its length.

Define Cantor set and show that Cantor set C is uncountable.

Define characteristic function. Show that if A,BSX,then (i) Xha = X,1.Xn

(il) Xaus= X,t* Zt- Xa'In $i) N]t'-l- Ie'

Show that the Function f (.) ={' ' :: ' :t ' is measurable.' t o'x=o
State and prove bounded convergence theorem.

(4)

(4)

(4)

(4)

(6)

(6)

(6)

Q.3

Q.4

Q.s

(6)

(6)

Q.6

Q.7
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2

;1.

4.

1.

i).

(;.

q

9.

rivrly, then L-'{F (s)C(s)}
(^) .,fi/ (r)s(t-r)dr (u) /(t)e(t - r)

Multiple Choice Qucstions

Laplace transform of sin(2t) + cos(21) is

(") s'* (b) #+ (.) #* (,r) 
"+

The Green's function G(2, t) for the non-homogeneous differential equation L(y(r')) :
l(z) is given by the formula

(o)D,"q"0 (b)D, #% (.)L, ##, (,1)L )..y.(x)y^(t)

Let tl (t) be a unit step function ihen f {I/ (r - 5)sin (, - 5)} is

(") i#- (b) G#-, (.) d#* (.1) #
If f (s) and G (.s) are invcrse Lapltrce trarrslorms of the functions ./ (t) and .r7 (i), respec-

tc) / (q (t)) (d) all of these

The inverse Laplace transforrn of s2 is

(.l) ,i (b) i (4 # (d) none of these

The inverse Laplace transform a-t {ir'(s)} :
(a) t'?l(t) (b) -t'zf (t) (c) t/(t) (d) -,/(,)
Tire problem of finding a curve of minimr.rrn distance betrvccn two points on a given

surface is called
(a) Brachistochrone problern

Plateau's problem
(b) Dido's problem (c) Geodesic problem (d)

Lct F (k) be Fourier transfbrm of arr odd trttd rt-'al va.lued tuuctiolr / (z)' Their

(a) F (/c) is real (b) f (k) is pure imaginarv (c) ,F (k) is cven (ri) F (k) is

odd

The Fourier transforrn f {f (" - a)} is eqr-ral to
(a) eik"f {f (r)} (b) e-ik"f {f (r)l (c) e-k"f {/ (")i @) etur {f o)}

TI1e curye a : I @) along lvhich tr functional J [1.r] takes the stationary vair.te is calierl

the
(a) closed curve (b) concave curve (c) extremal (d) none of these

10.
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' Short Questions 5x4-20

Find the Laplace transf<_rrm of thc periodic liuu;tiorr ius slrr)wu irL the figure below

2. Find the solution of the following algebraic cqttatiort

-2 I 
-n

tup to second order expansion in e.

3. Using convolution theorem, finrl inverse laplnce transtorm of ffi
4. Sho'lv that the Fourier transform of an even and real function is real'

5. From among the curves connectilg the points A(1,3) and B (2,5), find the extremal

curve of tirc functional

,Ir): I:s'(,) (1 + x27i @1) ttz

Subjective Questions 3x 10:30

1. Shorv thtit the shortest Cistance curve,.joining two polnts on the surfacr: of a, sphelc, i-s

an arc of a great circle.

2. Solvc thc foliowing partial difierential equation using RItrieI transform method:

}2u_(ra,t) - 
Au?c't) t)0, oo<r<cc

0r2 Al

subject to the conditions:

z (r,0) = 6- ",
,ItL, (", t) : 0; 

,ll,l,,,, ", (r, t) 
: 6

l]. Constrttct Green's function for the B.V.P.

rrr" (,c) I rr' (.r) - -az (.r,) t )r (:r.) rr (r:1 - 0.
T

u (0) is finitc; z (1) : 6



LTNIVERSITY OF THE PUNJAB..
Eighth Semester - 2017

Examination: B.S, 4 Years Programme

PAPER: Numerical Analysis-Il
Course Code: MATH-418

'.. Roll No.

\

TIME ALLOWED: 30 minsl..
MAX. MARKS: 10 '.

' Attempt this Paper on this Question Sheet only,

Note: Attempt all questions.

(Objective)

Q.l Encircle the correct answer. 10xl=10

l. If the data is not equally spaced, then to find the derivative, we use
(a) Newton Greogry forward formula
(b) Newton Greogry backward formula
(c) Central difference formula
(d) Lagrange's Formula

2. Theformula
'^rA,ao

DI@) -]la -i-:-:-...1 f @) is used for obtaining-h' 2 3 4 -"
(a) Second derivative
(b) Third derivative
(c) First derivative
(d) None of these

3. The order ofthe difference equation L1 yr + L2 yu + Lyk +% = 0 is
(a) o
(b) I
(c) 2
(d) 3

4. The degree of difference equation lt,t -9/t,z+9y**t+ lt =3x +2 is _.
(a) o
(b) I
(c) 2
(d) 3

5. The difference equation !*,,*ar!r*n_r*ezl**u_t+...+an_tyk+r*a,!*=0is _.
(a) Homogeneous

(b) Non-Homogeneous

(c) Both (a) & (b)

(d) None of these

P.T.O.



6. Ihe forrmula for numerical integration

is known as

(a) Rectangular rule
(b)Trapezoidal rule
(p)Simpson's l/3 rule
(d)Simpson's 3/8 rule

7 . The formula for numerical integration
,n+nh

] .tl)a* = lKr, + y,) +2(y, + y4 +...+ y2n-) + 4(y, + y, +...+ y,-,))
k-

is known as

(a) Rectangu lar ru le
(b)Trapezoidal rule
(c) Simpson's 1/3 rule
(d)Simpson's 3/8 rule

I f (x)r)x=lUr"+ y,)+2(y,+ y,+...+ y,, ,)l

8 iruro-=?lr(
(a) One point
(b) Two points
(c) Three points
(d) FoLrr points

uf ). r(-f )lt, 
u**. as Gauss quadrature formula for ------

The formula la = lo+hl (xo,yr)to solve differential equations is called

(a) Heun's Method
(b) Taylor Series Method
(c) Euler's Method
(d) Runge-Kutta Method

I
The formula yk.t - yk+:[f Uo, yr)+f (x**,, ./1*1 ) is known as ----------

(a) Euler's Method
(b) I-teLrn's Method
(c) Taylor Series Method
(d) Runge-Kutta Method

9.

10.
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(Subjective)

Q2: Answer the following short questions. 4 X 5 : 20

L Solve the dil ltrcnce e quation lo "z - 6 /r,*, + 8n = Q

2. Find first two derivatives of'l(x) at;r: 3.5 using Gauss's forward formula from the table

J.

4.

Use trapezoidal rule to evaluate i:*- with ft - 0.2 .

| 1+x'

Solve the following differential equation
dv

A 
* *, y' ; y(l)= 0 at x : 1.1.1.2.

by Euler's method.

Solve thc difference equation y,r+f,y -05.

Long Questions 6X5-30

Q3: Find the poiynomial passing througl.r points (-4,1245), (-1,j3). (0,5), (2,5) ancl (5, 1335)
using Newton divided difference formula. Also find first derivative at x: -1

Q4:Solve the difference equation /**z-6!r,r+7 yo =3k .

Q5: Using Gauss Quadrature fonnula for two points, evaluar" i 
ti' '* .

'tx

Q6:Solve ! =*'+y';y(0)-l,h-0.05.Find 7(0.1) byTaylor'sseriesmethodoforddr2.
dx

Q7: Use Runge-Kutta method of order four to solve the differential equation
dr.
: =l+ y';y(0) =0,h = 0.2 for y(0.2) and y(0.4).
dx

x I 2 3 4 5 6

v 3 11 31 69 131 223
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SECTION _ I

Q.1 MCQs (1 Mark each)

(i)

If the correlation coefficient 7 - 0.7 Then proportion of variation for I explained by X is

(a) 0.49 (b)0.50 (c)0,70 (d) JoJo

(ii)

If F-F(vr,ur), then mode of F is

@li!-? $\"+r:! (c)* (d) None of these' vt(v2+21 ' 'vL(vz-z) " v-2

(iii)
If unexplained variation between variables X and Y is 0.40 then y2 is

(a) 0.75 (b)0.60 (c)0.40 (d) None of these

(iv)

The mode of chi-square distribution is

(a)v+1 (b)y-1 c)# g)v-2

(v)
The strength of linear relationship between two random variables Y and x is measured by

(a)yz (b) x (c) r (d) None ofthese

(vi)

Which one of the following relations holds?

(c) r,,,

(a) r,r, = ,Jb,r, * br,, (b) 4,, -,!bu,xb,,,

(d) All of thesebrr-r* br^

(viD
The least square regression line always passes through the point;

tal t7,71 (b) (r,r) (c) (x,7) @) (x,y)

(viii)
All odd order moments of chi-square distribution are;

(a) Positive (b) Equal (c) 0 (d) Negative

(ix) The method of least squares minimizes sum of squares of;

(a) Units (b) Erors (c) Constanrs (d) Regressors

The parameters of the regression model are estimated by;

(a) Method of least squares (b) Matrix rules (c) Integration (d) None of these

(x)
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SECTION _ II

SECTION _ III

Q.2 SHORT QUESTIONS

(D
ff1,(Y - 7)' - 300.8 and l(P - Y)' = 162.7437,then find the coefficient of

Multiple Determination.
(4)

(ii)
Define correlation coefficient. Given ry, = -0.67.

Also given that p - f and, = lrF. Determine Tlru'
(4)

(iiD Write down the four properties of least square regression line. (4)

(iv) Show that coefficient ofcorrelation is independent ofchange oforigin and scale. (4)

(v)
(a) State the central limit theorem.

(b) Write down the assumption for r-distribution.
(4)

LONG QUESTIONS

Q.3

lf X,and X, are the rth' and sth' random variabte of randorn sample of size n drawn from

the finite population {C,, Cr,.....C rl.fhen Cov(X,, * ) = *
(10)

Q.4

Veriff that the Chi-square( 7'?

t !, t1

.fu')- -' 7r211-',r-n,
z.r(t'2'

) distribution has the following density function

o<r'<* (10)

Q.s

Prove that for a t-distribution with 'n' degrees of freedom

, n(Zr-L) ,
Lt zr = V;7;P zr-z

Where p' represents moment about origin.

(t0)
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Q.1
(i) A root of a polynomial

(a) lntege r

(a) Multiplicative inverse

(c) Additive lnve rse

(a) 1 (b) s

(viii) A root is polynomial

(a) lnteger

(c) Rational lnteger

(ix) A module homomorPhism f is

(a) inrl = {0}

(c) ker/=0
(x) lf K and L are sub-modules of an

(al(K+L)lK=Ll(Lr.,K)
(c) (K+ L)/ K = Lt(Lw K)

(b) Zero Divisor

(d) ldentity

(c) 3 (d) 4

equations over the field of rational numbers is called

(b) Algebraic Number

(d) Algebraic lnteger

injective if and onlY if

(b) im f = ket 'f
(d) None of These

R-module M, then

(vi)

(vii) The degree of the polynomial 3+6r+ 75x2 +2x1 +4xt is

(b) (,(- L)lK=Lt(LaK)
(d) (KI)lK=Ll(LaK)

Attempt lhis Paper on this Question Sheet only.

SECTION-I

tvtCQs (1 Mark each)

equations over the field of rational numbers is called

(c) Rational lnteger

(b) Algebraic Number

(d) Algebraic lnteger

(ii) Every R- module is isomorphic to a '-'---------------- of a free R-module

(a) Direct summand (b) quotient module

(c)lsomorphism (d) equivalent

(iii) Every FG R-module is homomorphic image of its ..........'........
(a) sub-module (b) FG Sub-module (c) Free R-module

m od ule
(iv) According to Dedikind Module law .............'.....

(a) (,4u B)+C -(,ann) rc (b) lu(B+c)=(e* B)wC

(c) A+(BwC)=(;-a)uc (d) ,4+(Bo C)=(A+B)nC
(v) Degree of zero PolYnomial is

(a) 1 (b)o (c) Not defined (d) 2

lf x+0 ,, y+0 areelementsof a ring R such that x/=0 Then x and y are called

(d) Free sub-
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(4)

(4)

(4)

( ii)

(iii)

Q.2 SECTION-II

(i) lf M is an irreducible R-modole prove that either M is cyclic or that for every

meMandreR-rm-0

(iv)

(v)

Let T be a module homomorphism and K(I) =\re M : Tx = 0];then show that K is an

isomorphism itl K(T) = 0

Let R be a Euclidean ring then show that any finitely generated R- module M is the direct

sum of a finite number of cyclic submodule.

It T rs a homorphism of M on to N with K(T) = n, Prove that N is isomorphic to M/ A'

Show that every vector space over a field F is torsion free.

SECTION-III

Q.3 Show that an irreducible right R-module is cyclic'

Q.J tf 4 and I are submodule of a module c, then prove that A+B is a sub-module of c.

e.S prove that a module M satisfies the ascendang chain condition for submodule if and only if

every submodule of M is finitely generated

Show that there exists a free R-module on any set S'

Let A, B and C besubmodulesof an R-Module M and Ag B , then show that

Ai(B+ c) = B+(/nc)

Q.6

Q.7

(4)

(4)

(6)

(6)

(6)

(6)

(6)
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SECTION-I

q.1 MCQs (Marks =10)

(i) Product of a quaCratic

a) Quadratic residue

non-residues and a quadratic

b) Quadratic non-residue

residue of a prime number is a

c) Both(a&b) d) neither
(i i) The Prime number 997 has Quadratic residues

a)997 b)4s0 c)996 d)44s

(iii) (t\_
[al-

a)-1 b)0 c) d) neither

(iv) (oo \
\zt )

a) -1 b) c) d) neither

(v)
Exactlyone of the numbers below is a prime number. Which one is it?

a)511 b)s17 c)519 d)s21

(vi) The number of solutions of the Diophantine equatio n xi + y1 ,= 73

a)6 b)3 c)l d) 0
(vii) The product of two primitive polynomials is

a) Reduced Polynomial b)Non-primitive c)Primitive d) Neither

(viii) The vectors {7,2,3\, (2,3,4), and (0,,0,0) are always

a)lndependent b)Dependent c)Both (a&b) d)neither

(ix) The zero vector space has as a basis

a) no b) Empty set c) lnfinite set d) {0}

(*) Degree of the polynomial ax2 +bx+c'-0, a,b,c eF wherc F is anumber field,is?

alz b) at least 2 c)0 d) at most 2
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sEcTtoN-ll

q.2 Short Questions ( 4x5 = 20 Marks)

(i)
Apply Quadratic Resciprocity law to evaluate rrq)

\e97 )

(ii) Prove that Product of two quadratic residues of a prime number is again a quadratic

residue.

(iii ) Prove F5 is composite, where F5 is a Fermat's number.

(ir) Prove or disprove that the set of algebraic numbers is countable.

(v) Define negative least residue and Jacobi numbers with examples.

Section-ll!

Long Questions (6x5 = 30 Marks )

Q.3 Let p be an odd prime and

least positive integers in the

a any integer co-prime to p. lf rzdenote the

set {a.2a.....4a} that exceed 4. Th"n
22

[.)=,-,,''
\P.)

n umber of

Q.4 pro* ttr.t if B is .tgeUriii or"t R then every element d e R(0) is algebraic overR '

Explain why 116 not an algebraic number is?

Q.s Prove the existence of the transcendental numbers.

Q.6 lf l( is finite extension over.F , E over K , then show that E is finite extension over

F.

Q.7 State and Prove Gauss lemma for primitive polynomials.
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Floyd's algorithrn is used to find

I a) Shortest route b) spanning tree c) Iongest route d) none

l" p"t *"trtc ttr."t pr"gtanrrning the point tr for rvhich the solution at I = 0

remains optimal and leasible for the interval 0 <, < /r is called

a) Starting point b)critical point c) end point d) zero

(vi) |Inbranch and bound method, the subproblem LPI is said to be

LPi may not yield any better solution and no further branching is required'

a) optimal b) feasible c) fathomed d) none

can be used as source row in fractional cut algorithm'

a) Objective rorv only b) conslraint row only c) any row

In revised simple LP model is represented by

a) Sirnplex tabteau b) matrix fortn c) none

In the bounded variable algorithm the basic variable 0, is cotnputed as

o\,,,nj {a'a)',n-p .ol b),'n{tr-'al'1u'l' rs-'p,o}il) "',"'lrr-'r,),"- ''-"J ,I @'P,), )

c) n 
.nJ tg 'a). - (u, t. 

r a -,r . ol' t (B-'P,)' 
I

The

Ql. NICQs (Marks=10)

connected graph containing no cycles is called

a) loop b) tree c) forest d) none

The z-coelficient of non-basic in revised simplex method are ca'lculated as

a) CrB-tP,-c, b) CuBlb c) B-tP,-c, (d)none

ttre originat LP problem is decotnposed into different stages

a) Dynarnic programming b) fractionat cut algorithm c) revised simplex

d) none

tf ob.j..tiu. function is parallel to one ofthe constraint then solution is

a) degenerate b) infeasible c) alternate optima exist d) none
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Q.2 Short Questions (5 x 4 = 20 MarL:s)

(i) | Write the algorithm of revised simplex method.

(ii) Write a brief note on mixed integer prograrnming

(iii) Find the shortest route between nodes I & 5 by using Floyd's Algorithm.

q--* _/ P#
(iv) Find maximum flow for the following network.

P.T.O.



Q.3 Long Questions (10 X 3 =30 Marks)

(i) Solve by using revised simplex method

Maximizez=6x-2y+3w

Subject to

2x - Yt'21Y <2

x+4w<4
x,y,tu >0

(ii) Solve the follorving bounded variable problem.

Subject to

Maxirnize z = Jrr +5-v, + Jr:

xr -r 2x, + 2x, <1.4

2x, + 4x., +3x, < 23

0. r, .4,0 (.r, S 5, 0 s.r, s 3

(iii) Solve the follorving bl,using Integer Linear Programrring.

Maximize z = 4xr+6xr+2x,

Subject to

4xr- 4x, <5

-x, +6.t, < 5

-xt+ x2+x, <5

x,x2,xj>_0& inegers
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OBJECTIVE

Qt.lrillin thc following blanks ( lxl0= 10)

1. Bernstein Bezier form is.""'"' "'"'"'of cubic Hermite form'

a) Particular case b) Approximate form c) Both d) None of these

2. Control polygon is relatedto ...""'""''- 
a) control"plint form b) Bernstein Bezier form c) cubic Hermite form

d) Both a) and b)

l. Syrnbolic representation of Bernstein Bezier fbrm is ' ' ' ' ' ' '

a) Jt0)-[0D+(r-0)t)'bo b) f(0)-l)E+(1-0)t)"b,
c) l@) -10' E + (r- 0)tlb, dl f@)=l)E+(t+0)tl'bu

4. Thepositive difference of apolynomialof nth degree is """"" "'
as ziro b) constant 

'c) 
polynomial ofdegree n-l d) polynomial ofdegree 1

5. In gcneral I rul0l = .

reZ

a) Positive b) 0 c) I d) negative

6. In control point form if we put &=-i, then we get "'' """''"':'
a) Ball foim b) Bernstein Bezier form c)'lirner form

d) Normal form

7. In plus function magnitude ofjump discontinuity at x, is '

a) a! b)0 c)l d)n!
8. Variation diminishing property satisfied by' " " '- 

a) Cubic Hermite for; t) Bernstein Bezier form c) Polar form

d) None of these

9. Bernstein Bezier polynomial of degree n is" " ' " " '
(,) ^ ltn , e, , b\ B, (il= [,],, - o), ,o,

a) Bi @) = I ' lia - r7' 'e' r b) B:(t
\,/ 

''l - ('I
(r\ /\

c\Bi't0)=1, [a -1)'.'e'' d) B,'(a\ =lnlto-l)'-'alr
\t 'i 

t) " e' s/ \v' 
\' 't'

1 0. In Nf 0l = J,vi-' (i 1 z/i <lcgree of spline is " " '

t-l

a) k b) kr-l c) k-l d) k-2
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Q2. Solve the following short questions

l' D.t"r,.r.,i,.," Nl, (') using Basic Plincipal.

2 Dete..,i,e a functio'r P :[0'2) + ft rr"h that

P(O) - 2, P0) - 3, P(2) - 2 , and P is linear over [O,i[ ana quadratic over [t,Z]

3, Wlite the matrix form of Bernstein Bezier cubic form.

4. Fincl new control points for B.B cubic form from B.R quadratic form.

Q3. Solvc thc lbllcrrving Long Qucstions.

1. Deterndne whether the following function is a spline? Determine the degree if it is spline.

,,,,=l

3t1 +2, t el-2,-11

- 6r l, t e [-1,1[

6t2 -lqt + 5, t ell,2l

3t' - 6t -1, t e[2,31

(zlx5:20)

(08)

Can/(t) be cxpressed as truncated power function representation'/ If Yes then determine,

l(f in truncated power lunction representation.

2. Let S be a cubic spline on [-1,2[ with knots at the points -1,1,2. Find S so that

s(-1) - -1, S0) - 11, S(2) = 29, S'(-1) = 5, S (2) = -7.

(Construct a system oflequations only) (01)

3. Consider the following cubic Hermiteinterpolatory function

.t(/) = (l - 0)' (\ + 20) f + (t - o)'z e ht d,+02 (3 - 20) f,, - 0' (t - 0) hi*t d,,1,

t,1t1t,*r, i=0,1,2,3,...,n-l (07)

Apply second derivative continuity at knots and derive tridiagonal systern of(z-l) equations in

(r+ /) unknowns dis.

4. Deterrnine clamped cubic Hermite spline that passes through (0,0), 0'0'5), (2'2)' (3' I 5)

witlr the boundary couditions S (0) = 0.4 , ,S (3) = -3. OB)
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SECTION - I

.i,

Q.l MCQs (l IVlarkeach)

(i)

J'he dimension of Reynolds number is given by

a) nr/s

c) rnig

b) Kg

d) None of these

(ii)

The equation

a)

c)

of contin Lr ity

0u 0,,

dr 0.y

for two d irnensional flow

b) Y -QyAx 0y

or\ _ Au

0x 0.y

=0

&du
-.t- -=06.r dv

d) =0

where and y are conlponeuts of velocity.

(ii i)

The profile of aero-plane wing which

a) wing shaped

c) aero fo il profi le

litts it up is called

b) curved profile

d) none of these

(i9

(v)

Turbulerrt flow usually occuls at speeds

a) lor.v b) high

c) very h igh d) sometimes high or low

The Blasius theorem is applied on the flows which are

b) [rrotational

d) in v isc id

a) I nconr press ible

c) both (a) and (b)

P.T.O,



For an inconlplessible fluid, contirtuity equatiorl is

a)V.u-0

c) A.u = 0

b)Vxu-0

d) none of these

past throLrgh a circttlar cylinder

a) Lamittar florv

c) I nternal flow

is an exarnple of

b) Turbulent flow

d) External flow

For an lrrotational fluid,

a)V.u=0

c)A.u=0

b)Vxu=0

d) none of these

(vii.1

(v ii i1

Drag force is

a)

c)

given by

Newton's law

Gauss's law

Larnirrar tlorv usua)ly occurs at speeds

a) low

c) very" high

b) Pascal's law

d) Stokes law

b) high

d) sometirnes high or low
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SECTION _ II

SECTION _ III

If a cylinclel of an aerofoil shape is placed in a uniform stream of speed t'i, with

circulatiorr [- around the cylinder, then the Iift per unit length of the cylinder is of

magnitude pUI- in the direction perpendicular to the direction of the stream'

Q.3

Q.4

(10)

Q.2 SHORT QUESTIONS

(i) What is Reynolcls nuttrber? Explain the principle oldynamical sirnilarity. (3'r3)

(ii) State and prove B las ius theoretl. (2+5)

(iii) Delive the Navier Stokes eqttations for an itrcompressible viscous fluid. (7)

LONG QUESTIONS

Derive the Naviel stol<es equatiotts for an itlcorn press ib le viscous fltrid. Show that

in the case of Couette flow velocity of the flLrid is given by

,, ='!u -h'dPl-rt -Y-r* - h' zpdx h\^ h'

Define mean ntotion aud fluctuations in a turbulent flow arrd prove that the meatr

value of a flr.rctuating quantity is alrvays zero.


