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Attempt any three parts from each que

(a) Use the -8 definition of the limit to find l‘iil} t(*)

where f(x)zl—il—x. (5)

(b) State and prove Sequential Criterion for Limits.  (5)

(c) State Squecze Theorem. For ne N, n >3, derive the

-

meguality, x? < x" < x? for -1 < x < 1. Hence prove
I . ; ; )
thiat !_uu x" =0 tor n >3, assuming that l\"}j k" =3
(%)
P.1.O
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(d) Let f, g be defined on AC R to R, and let ¢ pe
a cluster point of A. Suppose that { is bounded on

a neighbourhood of ¢ and that limg=0. Prove that

X—C

limfg=0. (5)

X —>C

—

2. (a)Let ¢ € R and let f be defined for x € (c, ®) and

f(x) >0 for all x € (¢, ). Show that lim f=cw if and

X—C

only if lim yf =0 . (5)

X—C

(b) Prove that

(@) Hm—— =+ o, x£0

i = ,

=0 x|

(i) lim e =0, x#0. (5)

(c) Let A=R and let f be Dirichlet’s function defined by

1, for x rational
g(x) = o
-1, for x irrational

Show that f is discontinuous at any point of R.  (5)

(d) Let f: R 5 R be continuous at ¢ and let f(c) > 0. Show
that there exists a neighbourhood V,(c) of ¢ such that
if x € Vg(c) then f(x)> g, (5)
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3. (a) Determine the points of continuity of the function
f(x) =x-[x], x € R, where [x] denotes the greatest

integer n € Z such that n <x. (5)

(b) Let A, Bc R, let f: A—> R be continuous on A, and
let g: B > R be continuous on B. If f(A) < B, show

that the composite function gof: A — R is continuous
on A. (5)

(c) Let f be a continuous real valued function defined on
[a, b]. Show that f is a bounded function. (5)

(d) Prove that a polynomial of odd degree has at least one

real root. (5)

4. (a) Define uniform continuity of a function on a set A C R.
Show that every uniformly continuous function on A is

continuous on A. Is the converse true? Justify your

answer. (5)

(b) Show that the function fx is uniformly continuous on

[0, ). (3)

(c) Let I,J be intervals in R, let g: I >R and f: J > R
be functions such that f(J) < I and let c € J. If f 1s
differentiate at ¢ and if g is differentiate at f(c), show

that the composite function gof is differentiate at ¢ and

(gof)'(c) = g'(f(c)).f'(c). (5)

P.T.O.
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(d) Let f: R 5 R be defined by

. X" sin—, x#0
t(x): X
0, x=0
Show that f is differentiable at x =0 and find

f'(0). (5)

>.  (a) Let f be continuous on [a, b] and differentiate on (a, b).

Prove that f is increasing on [a, b] if and only if
f'(x)=0 Vx e [a,b]. (5)

(b) State Darboux’s Theorem. Suppose that if f [0,2] > R

1s continuous on [0, 2] and differentiate on (0, 2), and
that f(0)=0, f(1)=1, f(2)=1.

(1) Show that there exists ¢, € (0,1) such that
f'(c) =1

(1) Show that there exists ¢, € (1,2) such that
f'{c,)=0

- (ili) Show that there exists ¢ e (0,2) such that

f'(¢c) =1/3. (5)

(c) Find the Taylor series for cos x and indicate why it
converges to cos x Vx € R, (5)

(d) Define a convex function on [a, b]. Check the convexity
of the following functions on given intervals :
(1) f(x) = x - sinx, x e [0, «].
(i) g(x) = x>+ 2x, x € [-1, 1]. (3)

(3000)
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X
2. Attempt any two parts from each question.%:

3. All questions are compulsory.

1. (a) For a fixed point (a, b) in R?, define T, : R* - R? by
(x,y) > (x ta,y+b).

Show that T(R*) = {T,,la,b e R}

is a group under function composition. (6)

. . 2 6 y
(b) (i) Find the inverse of (3 SJ in GL(2,%,,)- (4)

P.T.0.
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(i) Let G be an Abelian group under multiplication with
identity e. Show that

H = {x*|x € G} is a subgroup of G. (2)

(¢) (i) Let G be a group. Show that Z(G)=[)C(a)

aeG

where Z(G) is the Center of G and C(a) is the
Centralizer of a. (4)

(11) Let G be the group of nonzero real numbers under
multiplication. Show that

H={xeG|x =1 or x is irrational}
and K = {x € G|x > 1} are not subgroups of G.
(2)

2

.

(a) Let G be agroup and let a € G. If |a|=n, prove that
(a) = {e, a,2%...,a" "} and ai=al if and only if n

divides 1-j. (6)

(b) Suppose that |a| = 24 Find a generator for (azl)n<a‘”>.

(6)
(c) If la| = n, show that
)+
and thay |;|L|~- n (6)

sed (k)
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3.

5]

(a) Define the Alternating Group A . Show that it forms a

[

subgroup of the Permutation Group S_and [A | = L
(6)
(b) Prove that every group is isomorphic to a group of
permutations. (6)
(c) Prove that U(10) is.not isomorphic to U(12). (6)
(a) State and prove Orbit Stabilizer Theorem. (6%2)
(b) (i) Prove that aH = H if and only if a € H. (3)
(i) Prove thét aH = bH or aHNbH = ¢. (3%)

(c) (i) Prove that order of U(n) is even when n> 2.

(3)

(ii) Prove that a group of prime order is cyclic.
(3%)

(a) Let H and K be subgroups of a finite group G and let
HK = {hk|h e H, k € K}

and KH = {kh|k € K, h e H}.

Prove that HK is a group if and only if HK = KH.
(6'2)

p.T.O.
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(b) Let ¢ be a homomorphism from a group G to a group

G and let g be an element of G. Prove that

(i) If o(g) = g, then ¢7'(g") = {x € Glo(x) = g’} = gKero

(4)

(ii) If |[Ker¢|=n, then ¢ is an n—to—1 mapping
from G onto ¢(G). (2%)
(37)

(¢) (i) Prove that A is normal in S_.

me)

(i) If G is a non-Abelian group of order p* (p is pri
(3)

and Z(G) # {e}, prove that |Z(G)|=p-

6. (a) State and prove The First Isomorphism Theorem.
(672)

(b) Let G be a group and let Z(G) be the center of G.

Prove that if %(G) is cyclic, then G 1s Abelian.
(6'2)

(c) Let 4Z = (0, 4,8, -~} . Find 7/4Z. (6%)

(300¢
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Section | i _ sy T
Y Vo L2 .
. ‘|
|, Let / be the function defined by : X 2
oF
\‘\,v.

( 3

—qﬁ}—;,‘ for (x, y) # (0, 0)
A/.(x, };) = 4 x~ + y])

0 for (x, y)=(0,0)

I, f continuous at (0, 0) 2 Explain.

P.T.0.
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~ Find the POINL on (he pl

6625
Find the equation for each horizontal tangent plane to the

surface :
_z=5—x2‘—y2+4y.

Let f and g be twice differentiable functions of one variable

and let u(x, 1) = fix + cf) + g(x — cf) for a constant ¢. Show

that :

2
ou_ 20

2u

ot ax?
Let f have continuous partial derivatives and suppose the
maximal directional derivative of S at Py(l; 2) has magnitude

50 and is attained in the direction from P, towards Q(3, —4).

Use this information to find Vi1, 2).

Find the absolute extrema of flx, y) = x2 + xp + }.,2 on the

closed bounded et S where S is the disk x? + ‘)’2 <1

ane 2x + y + = = | that is nearest 10

the origin,
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Section 11

Find the area of the region D by setting double integral,
where D is bounded by the parabola y = x2 — 2 and the

line y = x.

Write an equivalent integral with the order of integration

reversed and then compute the integral :

4 4-x
I J xy dydx.
0

Calculate the Jacobian of transformation from rectangular to

polar coordinates and hence evaluate the integral :

2

NEESY

2
[ | —
0 0 \/()'_xz_yz

dxdy.

Find the volume V of the solid bounded above by the cylinder

y? + z = 4 and below by x2 + 3 =z

Evaluate the integral below, where D is the region bounded

above by the sphere x2 + y2 + z2 = 2 and below by the

paraboloid z = P , ‘-‘;DHU Co>
< <
J.J. zdxdyd:. o)
D |
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Let D be the region in the xy-plane that is bounded by the
co-ordinate axes and the line x + p = 1. Use the suitable change

of variable to compute the integral :

jj L\ _ V) dy dx.
X+ y

Section 111

State Green’s theorem for simply connected regions. Use
Green’s theorem to find the work done by the force field
F(x, ¥) = (¢ — )?)i + (cos y + x3)j along the circle x2 + ) = |
in anticlockwise direction.

Give the geometrical interpretation of the surface integral

J‘ J- ds over piecewise smooth surface S. Evaluate the surface

integral JI xz ds over the surface S which is the part of the
plane x + y + z = | that lies in the first octant,

Verify Stokes® theorem for the vector field F(x, v, 2) = 27 3y
+ 5yk taking surface o to be the portion of the paraboloid
z2=4-x - v% for which = > 0 with upward orientation and
4 that forms the

] . . . ‘, ) ;
C 10 be the positively oriented circle x* -+ y°

boundary of @ in the +y-plane.



16.

17.

18.

6625

( 5 ) 6625
State and prove Divergence theorem.

Verify that the vector field F(x, y) = (e' sin y — y)i +
(¢" cos y — x — 2)j is conservative using cross partial test. Use

a line integral to find the area enclosed by the ellipse. :

<

2 2
X v

_T

— =1.
a b~
Let E be the solid unit cube with opposing corners at the origin
and (1, 1, 1) with faces parallel to co-ordinate planes. Let S be
the boundary surface of E oriented with the outward pdinting

normal. If F(x, y, z) = 2xyi + 3yej + x sin z k, find the integral

J. F.n ds over surface S using divergence theorem.

—

o

3,000
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SECTION I

1. Let f be the function defined by f(x,y) = i::;: : for (x,y) # (0,0).
a. Find lim(xa)-O(Z.l) f(xy.
b. Prove that £ has no limit at (0,0).

Compute the equation of the line tangent to graph of fx,y) =x%+xy+y?inthex
direction at the point (2, 3).

The radius and height of a right circular cone are measured with errors of atmost 3% and
2% respectively. Use increments 1o approximate the maximum possible percentage error
in computing the volume of the cone using these measurements and the formula
V=nR?H.
4. If f(x,y,2) = xyz + x*y3z*. Show that
fxyx = fyzx = t:'.r:v
- Find the tangent plane and normal line at (1, =1,2) on the surface

S:x’y4+y2z4+2ix =5
6. Find the absolute extrema of f(x,y) ='e* =" over x2 + yisi1.

SECTION 1]
ff (x+2y+ D dA, ifT is the triangle in the x
4

'M (0.1)'
8. Find the volume of the
Plane by the part of the

7. Evaluge -y plane with vertices (0,0),(1,0)

solid bounded above by the plane z =

. ¥ and below in the xy-
disk x2 4 y2 < 1 in the first quadrant

P.T. O
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9. Find the volume of the solid formed by the portion of the paraboloid z = | — x2 — yi
that lies above the x- axis. |

10. Compute the arca in polar form of the region D) bounded above by the line y = x and
below by the circle x + y2 — 2y = 0.

1. Using cylindricai coordinates find the volume of the salid in the first octant that IS

bounded by the cylinder x? + y2 = 2y, the half-cone z = VX% + yZ, and the xy-plane.
12. Compute the volume of the solid Q that lies below the sphere x2 + y2 + z2 = 9 and

above the cone z = /x? 4 y2,

SECTION lli

13. Is the vector field F=(z2 + 2xy — 1,x% + ze” + 2,2xz + e¥)
the gradient of some function f (x, y.z)? If so find it?

14. Show that f(x, y) = e* cos y is harmonic.

15. A wire has the shape of the curve

x =+v2sint y=cost z=cost for0<t<n
If the wire has density §(x, Y.Z) = xyz at each point(x, y, z), whai is its mass?
16. Show that F=(3x?yz + zye*s, x3; + e, x’y + xye™) is a conservative vector field.

17. Find the flux of the vector field F = zi + xj + (¥ + z)k through the parameterized
surface

R(u,v) = (uv)i + (u — v)j + (2u + v)k
over the triangular region D in the uv-plane that is bounded by u = 0, v = 0, and
u+v=1,
18. lztSbctheportionoflheplanex+y+z =1 that lies in the first ogtant, and let C be
the boundary of S, traversed counterclockwise as viewed from above. Verify Stoke’s
theorem for the surface S and the vector field

F= -%y’i - 2xyj + yzk .

\ | f\{’,/.\\‘
fii M\
' P r.‘p
L ,.
*

%,
\*@/ 60
L New -

100



e

This question paper contains3 printed pages,; —
Your Roll No. ..\.. [/// ) .......

SL. No. of Ques. Paper: 5710 H
Unique Paper Code : 235302
Name of Paper : Numerical Metkods and
Programming (MAHT-302)
Name of Course : B.Sc. (Hons.) Mathematics
lS)emes.ter ¢ III & g COL L‘Go
uration : 3 hours /R
Maximum Marks 75 f’l ;}'j’ @{%ﬁ?ﬁ
(Write your Roll No. on the top immediatel)'l.f?. \Q} C
on receipt of this question paper.) \ X O,
\”“@59 w@‘?/

All six questions are compulsory.
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Choice is given within the question.
Use of Scientific Calculator is allowed.

1. (a) Perform three iterations of Newton's method to find approximate value of 13'” using
equation x3-13=0 and starting approximation as 2.

(b) Verify that the functionx® + 2x — 1 = 0 has a root in the interval (0, 1). Perform

three iterations of bisection method .

(c) Explain order of convergence of an iterative method for finding an approximation (o
the location of a root of f(x)=0. Find order of convergence of the secant method.(13)

2. (a) Verify that the function f(x) = x3 + 2x2 — 3x — 1 has a zero on the interval (1, 2).

Perform three iterations by using secant method to approximate the root.

xed point iteration scheme for

(b) Perform three iterations starting from py=1 of the fi
xed point iteration scheme.

g(x) =e~*. Construct an algorithm 10 implement the fi

(c) Write down an algorithmfor false position method. Perform
positigg method 1o approximate the root of the function cos(x) - xe

1).
(13)

three iterations of false-
*=0 in the interval (0,

3. (a) Find an LU decomposition of the matrix
P.T. O.

",-ﬁ'(‘i

7) /

4



1 4 3
acle 7
5 8 -2

and use it to solve the system Ax = [-4 —10 9],

(b) Peiform three iterations of Jacobi methad to solve the system of equations, for the given
coefficient matrix and right hand side vector, starting with the initial vector

2 -1 0} -1
=0; \—1 4 2‘\ 3 ‘
0 2 &6 S

(c) Starting with initial vector x(®) = 0, perform three iterations of Gauss Seidel method

to solve the following system of equations:

2x—-y=-1,—x+4y+22=3,2y + 6z = 5. (13)

4 (a) Define the forward difference operator (A) and average operator (u). Prove that Newton

Divided difference f[Xo, X1, Xz, .. Xn] = = A"f,

(b) Find the backward difference polynomial that fits the data.
x — 1 2 4 5

FlO) -5 13 255 625

Hence, interpolate at x = 3.0.

(c) Define the backward difference operator (V) and central difference operator (6).
Prove that:

; 8 . a2 . __’ 8
(i) E=1+5+6J1+ () p= |1+ (12)

5 (a) Apply Euler's method to approximate the solution of the injtjal value problem

%:;xs-x, ost<1l x(0)=1

over the interval [0,]]using four steps.
(b) Evaluate j'ol tan"'xdx using
(i) Simpson's one third Rule (ii) Trapezoidal Rule

(c) Find the Lagrange form of interpolating polynoinial for the Biven da, -

x -1 0 1 5
w4 2 3
lence interpolae 8t x = 1.5.

(12)



3

6 (a) Verify that the forward difference approkimation:
1
f'(xg) = ﬁ'(“:‘]f(xu) +4f(xp + h) — f(xq + 2h))
For the first order derivative provide the exact value of the derivative, regardless of the
value of h, for the function f(x) =1, f(x) =x, f(x) = x? but not for the function

fly=»?
{b) Define degrec of precision of a quadrature rule. State Trapezoidal’s rule for the

evaluation of f: f(x)dx and verify that it has degrec of precision 1.

() f(x) = ithen evaluate Newton Divided difference f[a, b, c, d]. (12)

100
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Questions
1. (a) LetG ={[; g]; ieR,a=» o}. Show that G is a group under matrixwiultiplication. (6)

(b) (i) Prove that if G is a group with the property that square of cvery element is
identity then G is abelian.

(ii) Define center of a group G. Show that center of a group G is an abelian subgroup
of G. (2+4)

(c) Define order of an element. Consider the element A= [:} IIJ . What is the order of

Ain (i) SL(2.R) (ii) SL (2,Z ), pisa prime. (6)

k> if and only if

2. (a) Let G =<a>be acyclic group of order n. Prove that G = <a
(6.5)

ged(n, k) = 1. Find all the generators of Z;o.

- (b) Suppose that a and b are group elemeits that commute hav. orders m and n
respectively. If <a> N <b> = {e}. Prove that the group contains sn element whose
order is the least common multiple of m and n. Show that this need not be true if a

and b do not commute. (6.5)

P.T. O.
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(C] Let ‘o’ be a fixed element of a group G. Define centralizer of the element a. Show
that Z(G) = [ C.(a)- (6.5)

(@) (1) Prove that product of two odd permutation is an even permutigion.
() Show that Z(S,) = (e ) forn> 3. (2 +4)

(b) Show that il H 1s a subgroup of 8, then every member of H is an evin permutation
or exactly hal( of them are even. (6)

(¢) (i) LetH and K be subgroups of a group G . If [H| = 12 and K| = 35, find [HN K|.
(i) Find all lefi cosets of {1, 11} in U(30). (2+4)
(a) State and prove Lagrange's theorem for finite groups. (6.5)
(b) (1) Prove that every subgroup of D, of odd order is cyclic.
(i1) Prove or disprove Z x Z is a cyclic group. 3.5+3)

(c) Define index of a subgroup in a group. Show that Q, the group of vutional numbers
under addition has no proper subgroup of finite index. (6.5)
(a) Let G be a group and H a normal subgroup of G. The set G/H = jaH|a € G} isa
group under the operation (aH) (bH) = abH. (6)

(b) Let N be & normal subgroup of a finite group G. If N is cyclic, prove that every

‘sutgroup of N is normal in G. (6)

(c) Determine ali the homomorphisms from Z,t0 Z,,. (6)

. (a) Suppose thal ¢ is an isomorphism from a group G onto a group  *. Prove that G is
cyclic if and only if G* is cyclic. Hence show that Z, the group of integers under

addition is not isomorphic to Q, the group of rationals under addiuon. (6.5)

(b) State and prove Cayley’s theorem. (6.5)
(c) LetMand N be normal subgroups of a group G and N © M. Prave that

(6.5)

(G/NY(M/N) = G/M.

{

-
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[

1(a) (i) Forany elements ¢ and b from a group and any integer » prove that « 1ha)" =
a ‘b a, .
(i) Give an example of a non-cyclic group all of whose proper subgrou; - are cyelic.
(b) Define center of a group. Prove that the center of a group G is a subgrou  of G.
(¢) If G ={a)isacyclic group of order 1 then prove that G = {(a*) iffg.cd (k n) = 1.
(6x2=12)

2(a) LetG = th o | a € Ra # 0}, Show that G is a group under matrix aulti lication.
a 5 group P

@)

(b)y () LetH be a non empty finite subset of a group G. Then prove that // . a subgroup of G
if H is closed under the operation of .

(i1) Let G be a group and let @ be any element of G. Then prove that {a is subgroup of G.

(¢) (1) How many subgroup does Z30 have. List a generator for each of the ..

(i) Prove that H = {[é ?J Ine Z} is a cyclic subgroup of GI (2, R (6x2=12)

Prove that the order ol a permutation of a finite set written as a product « disjoint cycles,
is the least common multiple of the lengths of the cycles.

State and prove Lagiange s Theorem. [s the conyerse truc? Justily your mswer.



(¢)  Let G bea group and /o normal 8 NE; ,
, g o normal subgroup of’ ;. Prove that the set O = )
. , | aroup that the set ¥/, = {aH|a € G}
1s a group under the operation (aH ) bH = apH (Gx2=12
4. (@) Show thatif H is 4 subgroup of 8. in 2 1 then a1ther every men et {isan*
permutation or exactly half of them

(b) State and prove Fermat's Little Theorem.

(¢)(1) Prove that a subgroup H of a group G 1s a normal subgroup of G 11 :nd only if

cheg' e H forallg e G and torallh ¢ H.

(ii) Suppose G is a groupand H ={g” :¢ € G is a subgroup of G. Prov *hatH

is a normal subgroup of G. (6.3x2=1i:

5. (a) Let G be a group and Z (G) be the centre of G. If G/Z (G) is cyclic then prove
that G is Abelian.
(b) Show that any infinite cyclic group is isomorphic to (Z, +) the group o[ integers under
addition.
(c) Let G be a group of permutation and {1,-1} be the-multiplicative grouj:. For each
o € G, define a mapping

¢:G—{lL.-1} ,

by l if o isaneven:
o(o) =
-1 il & is an odd.
Prove that ¢ 1s a group homomorphism. Also, find Kero. (6.5x2=13)
. Prove that G is cyclic

6. (a) Suppose that @ is an isomorphisin from a group G onto a group G*
if and only if G* is cyclic, Hence show that Z. the group of integers

under addition is not isomorphic to Q. the group of rationals under addition.

(b) If M and N are normal subgrou

prove that (G/N) / (M/N) = G/M.

ps of agroup G and N £ M,

onto G* then prove that G/Koer g = G*.

et ¢ be a group homomorphism from G )
(¢c) Let o group (6‘5)(2:13)
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Attempt any three parts from each question.

1. a Let A CR and ¢ € R be a cluster point of 4 and f A —R, then define limii of function fatc.

Also show that if 7 has a limit at ¢ € R, then f'is bounded on some neighbou ‘hood of ¢. 5
b. Let ¢ € R. Use £-6 definition to show that lim x3 = ¢°. 5
xX—cC

¢c. State Sequential Criterion of Limits. Using sequential criterion, prove tha! lmg—z- , x>0
x—=0 X

does not exist.

d. Let A C R, letf, g h: A— Rand let ¢ € R be a cluster point of 4. If f(x ) < g(x) < h(x)
alxe A x#c andiflimf(x) =L = Lirrgh.(x) , then show that Lingg(x) = L.
x—=C — -

that fis bounded in a neighbourhood of ¢ and !(imcg(x) = 0. Prove that ll_i_m\ g)(x) = 0.

b. Let f(x) = AT for x # 0, then find xl_nprgl_[(x) and xl_l’rll;l+ f(x).

¢. Determine the points of continuity of the function f(x) = [x],x € R,where [x] denotes t
preatest integet n € Z such thatn < Xx.

=

for
5

a.Let A © R, let fand g be functions from 4 to R and let ¢ € R be a cluster point of 4. Suppose

5

‘n

he



S 0,
d.Let g: R — R be defined by "
v ) N1
g(x) = {‘ for x rational ‘.,,._'\t‘:”ﬁ‘ o
S 0, for x irrational -
O
Find all the points at which g is continuous. 71, Ned~ 5

JoaLetAS Rand f: A — R such that f(x) > 0forall x € A. Show that if ~is continuous at ¢ €
A, then \/}_‘is continuous at c.

5
b.LetA S R. Let f:A — Rand g: A - R be continuous on A. Show that f = g is continuous on
A. 5
c. Let f: R — R be continuous on R and let P = {x € R: f(x) > 0}. If ¢ € ' show that there
exists a neighbourhood Vy(c) € P. 5

d. Suppose that fis a real valued continuous function on R and that f(a)f (b) < 0 for some a,b €
R. Prove that there exists x between a and b such that f(x) = 0. Prove that x = cos x for some x

in (0,5). 5
2
4. a. Show that every uniformly continuous functionon A S R is continuous «n A. Is the converse
true? Justify your answer. sinx g
b. Show that the functionéin (1/x) X F @is-mt uniformly continuous on (1), ). 5
c.Let f: R — R be defined by
2 .1
x“sin=, x#0
o= o0
0, x=0
5

Show that f is differentiable at x = 0 and find f'(0).
d.Let f: I — R isdifferentiable on the interval Z. Prove that f is increas ng on /if and only if

f'(x)20 forallxe /. 5

5.2, Use the Mean Value theorem to prove (x —1)/x < nx < x—=1for. >1 5

b. Forthe function /: R — R givenb; “(x)=3x-4x?, find the points of relative extrema. Also

n which the function. is increasing and those on which it is decreasing.

find the intervals o ;
5
¢, State and prove Cauchy’s Mean Value theorem,
5

1 1 4 > = H A a) o s ’ = {
d. Obtain Maclaurin’s series expansion for the function f(x) = cos X, A el
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o Each question c.rries five marks. \&,

Section: 1

1. Use &-d definition to show  lim,.,(5x = 3) = 2.

|89

. . . N N9
Find the horizo: tal and vertical asymptotes of the curve y = e
y

: s (xr)®
Sketeh the graph of  f(x) = e e
L«

I

; Inx
4. Evaluate lim,., ,——=.
' 2yx

U

Find the volume of the solid generated by revolving the region between the y-axis and
the curve x = =, 1 <y < 4, about the y-axis,

‘|\/.: "0
: x3e -,

6. Find the length f the curve y = 0=sxs 1,

Section-2

7. Find a polar equation for the curve  x* + (y — 3)? = 9.

Graph the curve r? =4 cos @ .

9. A glider is soaring upward along the helix r(Q = (cost) {4 (sint )]+t k. How
long is the glide*s path from ¢t = 0 to t = 2n{

10. Find the curvature of the curve r(t) = (acost)i + (asint)/ .

I'1. Find the principal unit normal vector for the motion 1*(t) = (cos 2¢){ + (sin 2t)/.

X —xy

)=(0,0) 7T 5

o0

[2. Evaluate lim, ,

Section-3
T el O,
13. Show thatff (v, ) ff)'@'\‘;"}ﬂﬂls no limit m (x, ) approuches (0,0).) Aaes ret
14. Find fi'xw/ i fuyz)=1-2xy*a+xty,

o 4y ”, o
15, IMind e iy v - sinxy = 0,

o
/" ,Cf,‘lﬂ

(\ | )\-\) . (¢ )() ) I‘II @



16. Find the derivatives of f(x,y) = xz» + xy at point (1, 2) in the direction of the vector
=(L)i+ (i.)j
n= (\@) : v2/7°
17. Find the tangent plane and normal line of the surface
f(x,v,2z) = x* +y*+z — 9 at the point (1, 2, 4).
18. Find the local extreme values of the function
fr,y)=xy—x*-y*-2x-2y+4
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