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English version
Differential Calculus

1. (a) Explain whal are meant by lefl hand limit, right hand limit
and limit of a lunction at a point,

A function [(x) s delined as [ollows —
I X. whenx>0

Jix) = when v= 0
l -X ., WwWhenx<O
Evaluate :
lim im

0=
(b) Show Lhat the unction

lim ’
[ix) . SaD4 Jx, and o [tx) {wh;chcver exists).

when x# 0
I = | | when a=0

is discontinous at x =0
Draw the graph ol the fanction.



(c) Evaluate :
lim V).
AL

2. (a) Find the g%nl' any (wo of the following :—

(i) y=x+x; (i) siny (x+y); (iii) tany = 13_22 tEinicSt=—

(b) Obtain the n-th derivative of y = x*sin2x.

(c) State Rolle’'s Theorem. Expand log.(1+x) is powers ol x by
Maclaurin's Theorem.

3. (a) Deline homogeneous function.-

Show Lhat
xE-l-y ﬂ‘--ﬁzégrﬂ. whe'-nu=5+;3+3x-.
bx ox dx z x Yy

{b) Find the equations of the tangents to the curve ylx2+a?) =

; a
axZal the points where y = :1—

Ao

X
(c) Find the maximum value of xy when 7+ 7 =

2 b
4. (a) Show thal the pedal equation of the curve f—z + Lgi = 1 wilth

2
regard to the centre is 9-}-:27—2 = @?+1P-r2,

(b) Deline : Chord of curvature. Find the radius of curvature at
{he point (s.y) on the curves s=c log secy.

() Find the asymptotes of the cure y2(x2-y?) -2ay*+2a’x=0

Integral Calculus.
5. Perform any three of the following integrations:—

i X Hsiny L ; WREENES s Sl
{i) J P o (ii) Ihln €l
l+x
251 : dx
(iii) I dx: {iv) I RERL D

(a4 D)*(x-2) Ve 2.

R

i

6. Evaluate (any three):i—

a e ax a J—%—
. S 5 :
LR (1422)N 1-22
& n i d)( ! b ’ 2L C_]?i__
(iii) _[0 l_-:s’-—d_t“t';lnt'+a2 , Dca<l: (iv) ‘[.{] 3+2c08X’

7. (a) r: [(x) dx as the limit ol a sum and evaluate

lim | 2y 1 /2 I _’;)I!Ii (I !})I;’n
G l+i-l) (H-n—) (.+r-‘ o * 5

g A facfa 1)
b) Il S,= I‘{,ﬂ '1'.'_‘.%}[1'_;..1_15 dx. (n being an integer) then show

n
that S, 1=5,= g
8. (a) Find the whole arca of the curve x2/34+2/5=a®/3.

(b) The curve r=all +cos8) revolves aboul the initial line. Find
the volume of the figure formed.

Ll
Differential Equations.
9. (a) Solve any \wo of the foollowing :—
() SyRyldx - (PP endy=0:

(i) % = E 1 Inng:

(ii1) iﬁ: +-2 Aog = 5 (logy)?.
{b) Show that the equation (x*+y?+xdx+xydy =0 is not exact. find
an integating factor for this equation and hence solve Lhe equation.
10.(a) Solve i—
ol (DF-D244D-4)y=e’sin2x.
(b) Find a solution of

which shall vanish when x =0 and x=log 2.

(¢) Find the orthogonal trajectories of y?=4a (x+a).
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(%) :.'e' + Pldy = @(x) -3 TIERT TN S aafb @ A F9, @AW W) If y = (42242 1) @, find Yy,
X
Plx) €42 QIX), X 0 ST FICH | - ; {c) Expand e'sin x in a series of uscendihg powers of x.

dyy X :

T £ xNy @@ 7 e 74 Lo (@) If u = (Z+i2+727 /2, (hen prove (hat

o | (%) FurRd fefm 79 8- ' 8’u ) 8'u i 8u -0
B e N e a dE 5 by 67
5l —.%dx-r 2x =0, IAH x=0. y =2 IR e =0

(b} Define homogeneous function. Slate and prove Euler's

(%) free @Atefem AT @l I TR I 9 -

v : Theorem on Homogenecous lunctions.
2= 2529 1-cx). ; i _

h (%) FIMA 9 2 (¢) Find the condition that the curves a;2+byy?=1 and
% W S a;x2+byy? =1 should cut orthogonally. |
Differential Calculus '| 4. (a) Define what is meant by relative maximum and minimum
1. (a) Define the continuity of a function at a poinl.. { values of a function. Explain bricfly the working rule of determining
A lunction is defined as follows:— {
i o 4 the relative maxima and minima of a function /(.
fid = 5x-4;0<xsl’ | ! ;
A { 4x2-3x; 1<x<2 . (b) Find the asymptotes of B3R 4y2-Tx42= 0.
’ * 1
::)i}scuss whether the function is conlinuous at x = 1 y (¢} Find the radius of curvature of the curve X2 21826273 gt
1) Evaluale :—

any poinl (x.y)

ltmx 2-cosf-sind
67  (40-n)? Integral Calculus
d : : :
(c) Find 3%0[ any (lwo : — 5. Integrate any three of the following:—
' T e L L b S o 2sinx + Jeosx
G} y=Hetx () 1NS2e] (i) 7sinx-2cosx
: xeos™ x (x=1)Vx*+1
iy Hgesroie .
N l—a? : : (iii) I V l+secx dx: (iv) _{lanJ seex dx
=t \'ll 2 o con y I :
(iii) y=sin\N1l+ 6. Evaluate any (hree ol the following :—
2. (@) Find the slope ol a tangent 10 the curve { Bath "
" sinx ] n/ -
X = aft-sint) : (i) Iu PR i dx; (i1) jn log(1+tany dx :
y = a (1-cost) ni
wi o Sin'0do

al any point (0 <1 <2m).




(iv) - s dol ]
n—m[n \[;E'_"l‘ f/ 1]:12—[:1—!}"’_]‘

7. ([a) Evaluate : —

Iw x dx
0 (a2cos?+b?sin?y)?

(1) If .= J";’ K{sinx + cos x) dx . then prove that

[(Il+ﬂffl*])url-2 = [!H*;) (;) it

where n is a positive integer.

8. (a) Find the length of the arc of the curve r (l+cosé) = 2 rom
=010 0 =7 ,

, Differential Equations
9. (a) Solve :(— AL
(x%+y?) dx -2xy dy =0.

(b) Obtain a formula for the general solution of dilferential
equation

dy 2

where P(x) and Q(x) are continuous funclions of x.

{c) Solve :
d
W, X y=xly
10. [a] Find the particular solution of the differential equalion

-d—xﬁ—'ii + 2x =0 when x=0, y = 2andd

(b) Find the orthogonal (rajectories ol y?= 2x%(1-cx.
(¢) Solve the lollowing —

d2
ng -l = xe'sinx.

' (b) find the arca of the region bounded by y?=x(2a—x) and
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a1 (F) W e 7 5
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(i) dfi+ | = gV7u:
dy

i) 'Xd_x e ,\’:ﬁy". Cos x;

(i) (2412 dx + 2xy + 2xy dy =0.

() FEF T (- 9wl ) 3~
(i) (x2+2x1y-1%) dx + (/5 +2xy-x*) cly =0:
(i1) 1 dx = x dy + log x dx =0

Yo | (&) AAYM T (- q30) 8-

(i)  (D%+4)y = sin2 x

d?y _dy :
U - N i
(ii) =P 2 3t 20y = 20x;

liii) (D?-2D+1)y = &~
(%) AR T ( - 93 o

(i) fg+sj'f+2q-4x 20 cos2x;

ii) (x+nld°“"+{ -tl] == = (2x+3) {2x+4).

English version
Differential Calculus
1.[a) A [unction [(x])is defined as [ollows -
[flx) = l Ib2~-(12] for O<x=a ;

-.J i'l‘

1 i - A
=, ,t,) il 7 lor a<x=b ;
A tl_r ‘I ! |
= j % ar x=hb.

Prove thal [(x] and ['ix) are continuous bul
discontinuous.

ol Eviitual lim | |

) Evaluate 2 | 5=ne
T 00 W2 sinx
- 2. Answer lany three): —

cli
{ard 1ined "; whien o = [Col s (fans) s,

TN s




_‘—._-.-_.__,.

28

. . 1
(b} Differntiate from st principk: an —w. .t X

-

! s 17

[c) If y = log,. [—J—g:-— x:| . then prove ll1a1—~—~ Lol
N 1=V 1-x

dy _V1-2

Al xl
{d} Iry1-2 + '\J -y? = a(x—y), show that dx \!—xz

3. (a) Il j{x} = x [x-1) (=2). then verify the mean value thecorem

for [(x) on the interval [0. ;] y

(b) Find the radii of curvature al the origin for the curve y*-
- 2x2-x*+yt=0

(c) Find the points of maxima and minima for the [unction sinx
[h-::aaxl Also find the maxmum value of the function.

4. (3) If the normal 4o the curve x?/%+y?/3=a?/%makes an angle ¢
with {he axis of x, show that its equation is y cos¢ -sin¢=a cos2¢.

(b) Find the asymptotes of the curve (x+2)2(x+2y+2) =x+9y+2.

Integral Calculus
5. Integrate any three of the following -

dx
(@) '[l+3sln (b) J!34~3 cosx+4 sinx
2x24x+17 i log,. sec™!x
W j (- l}(x2+2x+31 oo i J o s
6. Evaluale any three ol the following:-
an (sin 6)*?
() 0 fein@ld/2 3/2
(sind)3/2+ (cos 8%/

I tog sin {5 ne) do :
(b) o logsin {5 n :

i "/2 COs X

—:’J;IL\—{]J

(c) 0 0 {1+sin x (Z+sin x)

7. (a) Evaluate:-

t!’.

r

n_
-2

lim 1 | 1

1N godetsn =]
i [\G.n 12 Van-2¢ n]
dx '1n+8

(b) Show lhnlfnlf D5 a0 = 32

(chif i, = J:} Koty dy, (than show that (n+1) L (n=1) I, a=

1
n
8. () Find the perimeter of the cardioide

r=all-cos 0). :
(L) Show that the aren of (he region bounded by the astriod

K24yl 320200 1 %mz

Differential Equations
9. (a) Solve lany two)i-

w0 Wy =eew

dx
(i1) xz—i-r y =20y cos x;

(i) O+y?) dx + 2xy + dy =0.
. (b) Solve (any one):-

M bEe2xy—12) dx + (1 +2xy-7) dy =0:
(i) ydx—xdy+logx dx =0

10. (a) Solve (any (o)~
(i)  (D2+4)y = sin2 x;

2

(ii) ::1&2} -9 %—g + 20y = 20x;
(iii)  (D%-2D+1)y = e*.

(U) Solve [any one):-
(i) dmzj +3° ‘“

Ut ,u";
(i) {m-l]-a-,—J + i\’+1] d

+ 2y = 4x - 20 cos2x;.

= (2x+3) (2x44).

R. U(104) -1996
1. (a) Draw the graph ol the function defined by



l1+x ., when -1sx<0
fi(x) —{] -x, when O0<x<l
when < x

Determine (he range and domain ol the [unctlion.
(b) A lunction [(x) is defined as [ollows :-

I+sin x, . OSxS;
fx) {

n
_)2
24— ;< "

Discuss Lthe conlinuity and dllﬁtn:nliability ol f{x) al x:,z,

dy
dx

(i) y = e Jog sec?x? ,
Y 14 +\1 1-12
V1o 1-2

1 1
3.0 Ify™+y ™ =2x prove that
(x2-1)_ypaH2x+1) Xy +xP-m?) y,=0
(b) state and prove Rolle's theorem. Verify with an example.

4. (a) Find the asymptotes ol x*-2:2y+xa2+ n?-xy+2=0

2. (a) Find where (i) tany = ¢%2xsin v

(b) Differentiale ~—————- wilh respect to V 1-x4,

4 36
(b) Find the maximum or minimum value ol u=_ + e where

X+y=2.

(¢c) show thal the pedal equation of the parabola y?=4ax with
regard 1o its vertex is a?(rP-p?) = pA(r2+4c®) (1P+4a?)

5. Integrale any three ol the lollowing :-

(i) J.xz L (i) ‘.__...._.._._..._..... dx
e er IV 2:2-8x-

- L N e : x+lan!
(i) J sin s dx (i) ‘[ [l+\‘!]l X dx

4

sin x sin

2
| 6. (a) I P, = J"T*‘"[?” DX 4 o, J‘Slnznx "

then show that n (g, 1= Pasr) = sin 2nx and

Que 17 =P

1 clx n
(b) Show that I“ = -
.\'\[ (b-x){x-a) \jilh

AT F+ 1"
l+x ., Ris 1<x<0
fx) =’ l=x, T Odx<]

i ( e 1<X

! e e ¢ @y e 93

() W f) =1+sinx 0sx<y
- (x—;—)z' 5 <X < = T, W x = o S [(x) a7 S
a9 SAFA GsTS! AW T2 | '

21 () % HTTEH; F AAMA, (i) lan v =e057X gin x @9

(i) Y= c‘““"l_u_. log sec?x?

\{_1‘.1 +\Jl
'J_I+.x"\”x

1 |
3. @) a4y M =2x TSI AW T A,

@\ 1-x AT S 9 |

(22-1) ot (2x41) xy, +Hin2-m?) y,=0
(®). @ Bl adeiz s o7 | @afb Tazad T @t 73
8 | (3) xX-2x%y+xt+ P-xy+2=0

{ @41 sPsebef Afza a4

b SR




o

() x+y=2 B u=r 4 20 g +fiB & wfew W Fefa w7 |

Xy
(1) AR @, YA Y AT AA1F8 y2=4cax G CABH FAE 224
a?(r-p2)2 = pAri+4a?) (pP+4a?d)
¢ | frme uam Safta sifeas o9 -

k]
& _[;z;;-;r B

{i]‘} j : qx_ = dX s
1)V 2P—8x-1

mtan-lx

(iii) jsin" :%(dx: (iv) Im dx:

sin(2n-1)x sinnx
80 Fn IW e g Qfl_[smzx e

T2 (TIE G, 1 (py1-py) = sin 2nx 4R
QJH-!‘Q;F n+l
= dx T
R.U (104) -1995

1. (a) Find the domain and range of f{x) = |x-1| and examine
the continuily and differentiability of flx) at x=1.

(b) State and prove L'Hospital's theorem and henoe evaluate
5}

1 1
x-0 [)c'2 i smzx]
2. (a) Differontiate logtan \ x¥~1 with respect to Vx—1
(@ Ily= e“-‘{azxz—i.?na.wn[rﬁ.i )} find y,.

: g, La't bt
3. {a) Find the maximum and minimum values ol = + m when

Xty = d.

o

(b) define an asymptote. Find the asymptotes of the curve
UP-5x12+ 8214 - 3124+ 9x)- 624 21-2x+ 1 =0

4. (a)} If Vis a [unction ol x and y, where x = ico st and y = r sin
8; then prove thal

Py eV BV 18V 18V

8 B2 o2 T oer 52

(b} Deline the angle ol intersection of two curves and show that
the curves y=x"’ and 6y=7-x%intersect orthogonally.

5. Integrate any three of the following:

dx__._____,.... _. (ii) i_m_ sh
sV Is2m2 2-tcos?x

)

(i) Igiﬁ- s W Nt g9 ax

®/2 elx
) I 0 S5+44sin x

6. (a) If I;= ,[ e*cos''x dx where n>2 is an integer, then prove
that
I nin-1)
Erday S -1 5
I= Bl ed*cos™ ! xa cosx+n sin o +EZTri§_ Lia.
2
(b) Using (a) or otherwise, Iﬂ; e*cos? ¥ dx

(¢) For a continuous function { on [0,1], express

[ G) e () e ()]

as an integral and hence evaluate

lim ?f.l _'f_"‘lg_* i"
n—a /2

e T
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S1(F) [l = |x-1| - @R ¢ @G 9 37 @@ x=1 s f( @9
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5. a1 e Fomfoa Baa e ¢

) 2 e ) J'zbzx . a>b
(1 +9V 142512 a?-bPcos’x

[P (e-a) (B-4 dx

(iii) . e
sin x{3+2cos X

Isrfz dx

W) 0 5+4sin X

2D

© 1 (@) T 1= | e¥costx dx T, AT =2 41, O &4 3R @

(-1)

1 n
j oo x(a cosx4n sin X) + 53 9.
" a2an? a2 2

(4) BorE (@) Az @il Sy sl f‘é"" e¥cos? ¥ dx.
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1. (a) Regarding [(x+ht, y+kt) as a functsion of [, expand the

function in a series of ascending powers of t, and deduce a proof ol

taylor's theorem for two Independent variables.

" (b) Use Maclaurin's Theorem to obtain the expansion of e'V.

2, (a) i z= (rﬁ

ox
2y 2.y 2
prove that x e b =2z Ei
a2 by? =%

1 ) {42 - ply-9)

(b) If xyz = a*(x+y-2). prove that the minimum value of yz+zx+xy

is 9a2.
3. (a) Show thal the circle of
curve

xty = al+by+ex? is (a+b) (P4+P) =

(b) Trace the ourve r*=a%cos28.
4, (a) Evaluale

curvature at the origin for the

2x+2y



2R

) fl logx Ci) f“’éz tan"6,~1<n<1

n-1

: 1 2 3
(b) Find the value of |—E I—H |—n-
A
5. (a) Evaluate ” e**Y dxdy, taken over the triangle x=0,
y=0, x+y = 1.

(b) Evaluate JJ_[R {.x+y+z+]]2 dxdydz where R is the region

defined by x= 0, y=z0 220, xtyt+zsl.

s
0 1=K

=] =1
6. @) j; tan {axj;tan (b

1
{c) prove that ] —— dx=mn cota &t —

$o @
dx:_—z-.logb

(b} Find the volume eut from the sphere x?+y?+z*=a? by the
cylinder P=ax

(¢) Find the arealol' the surface of the cone 22=3(x2+y2) cut out
by the paraboloid z=x?+y>.
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Al i
m}m‘fiﬂmf S __:_ dye=ncolan - 1
“Maxd = fan!
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(%) 2412= ax B am 22424 22=a? (TEEA ETEEA Se Ay
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1. (a) If flx.y.2) admits a continuous partial derivatives and
salislies the rolalinrl
afr of :
X —# 5 == nfix.y.z,
82 vy ﬁy 5z .
where n I8 a positive integer, prove that f(x.y.z) is a
homogeneous lunction ol degree n

(b) If B (Ve=x2, V2 %, V2-22) =0

where Vis a lunction of x, y.z. show that
18V ) (A
& — 4 = ==
Xk Y By 26z V
2. (a) Prove thal the maximum and the minimum radii veelors ol
the surface
1y SR |

(P 477)%= L A
s g b "ic*

by the plane Ix+my +nz=0 are given by
a?l? b c2n?

e gt R T

(b} Prove thal the centre ol curvature at [he point



a8

; _ 2
[a cos6, b sin®) on the ellipse &2 + i—i =1 is
il I - )
(- PRI s Al p sin 0]

3. [a) Deline the point ol inllexion, node and cusp. Examine the
nature of the origin ol the curve y?=2:2+xty- 2x
(b) Trace the curve
PE412) + 16:2-4x024+212)=0

4. (a) Examine the convergence of Lhe improper integral j

0sin x
(b) Show that [ ex=n,
n being a positive integer.

I'{Il{m}
B 1,
5. (a) prtwe that B(L.m) = = e
Hence show that r( ) AV
_ y lug[l+02x2]
(b) Find the value 9[,[ P i

6. (a) Find the volume cut from the sphere x2+y?+2?=a?by the
eylinder x2+12=ax.

(b) Show that area bolween the parabola y?=4x and the atraight
line y=2x-4 is 9.

(¢) Change the order of integration in I Jo dxdy and hence

lind its value.
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> % fn-b)(p-11*
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(English Version)
1. (a) Deline "Congruence modulo m" on the set of integers. Show that if
a =b (mod m) and ¢ =d (mod n),
then na-me=nb-md (med mnl.
(b) State descarte's rule ol signs with examples,

(c] Expressing a complex number in co-ordinate system ol geometry,
find its argument and amplitude. _

[d)  Find the conditions that a second degree general equation in two
dimensions shall represent a parabola.

(e) Find the equation of a straight line in three dimensional geometry,
when it passes through a fixed poinl and il has lixed direction
cosines.

Group —A
2. (a) If pisa prime number, then show that. | p-1 +1=0 (mod p).
(b) Show that the number |28 + 233 is divisible by 899.
(c) Solve ! 78x=26 [(mod143.)

21
3. (a) Wp=1 and o, h.m. positive integers with a=h. then show that
= I
da) e 1(1 hi(p-1)*
a I
(b) I a b care Ihl' roots of the equation '+5x°+7x+9=0 then [ind the
J value of (b+e-3a)(cta-3h){a+b-3c)
4. {a) If a b, ¢ are any real numbers, show that
{ (b+e—a)*+(e+a-h)? + (a+b-c)*>be+cavab).
- _lasinf-+icosd § mr e min
[ (b) Show llm.l—(l Ay H) = LDS( 2 —mb‘) + i sin [ 5 —mﬂ) :
5.(a) Ifw. p.y are the rools of the equation x*+px*+qx+r=0, form the
| equations whose roots are o' + B2, B+, o
. (b) Separate (3+41)“*"" into real and imaginary parts.
6. Find the sum of any two ol the following series ;—
. 3 34 345 W A
. ? W 54% 248 2468 iR o
! 1 1
! {ii) tan 58 sect + tan }:‘Hsec—ﬂ + 1an Sec FEH- - up to infinity:
I 1 3 s !
% {iti) cos®b -3 cos*cos30 + goas_*"&énsse— ...... Up 1o n-terms,
i Group-B

]jl 7. (a)

(b)
8. (a)
(h)

] 9. ({a)

(b)

10, (a)

parallel (o the lines " ==

If the equation ax® + 2hxy + by* + 4gx + 4fy + ¢ = 0 respresents a

pair of straight lines. then find the angles between them. Find the

conditions [or which these lines shall be perpendicular to each other

and also parallel to each other.

Prove that (wo straight lines joining the origin to the two points of

inlersection of the straight line ax+by=2ab with the curve (x-b)*+

(y-a)®= ¢* will be perpendicular to each other il a® + b* = .

Show that 9x%+24xy+16y*-2x+14y+1=0 represenils a parabola. Find

the co-ordinates of the vertex, focus and the equations of the axis

and the tangent al the vertex of this parabola.

Prove that, if the two circles, which pass through the points (0, 2)

and (0.-2) and touch the line y = mx+c, cut orthogonally. then
Cud(m’+2),

l’rrwc that straight lines whose direction cosines are connected by

b
the relation plegnitrn =0 and alm+bmn+enl=0 are perpendicular lf;

+ £+E = (_).
qr
Find the equation ol the plane through the point (a, b,
£ N KRG O I )
L o s
Find the shortest distance and the equation of the line of the
shorlest distance between the iines whose egualions are
B, s A o S| g e ek oy

Bir B g R E e

¢] and




£

{h) find t(he equation ol the sphere through (he circle
M+ 2 +2x+3Yy+6=0, x-2y+42-7=0 and the centre of the sphere x* +
Y-z 2 x+Ay-62+5=0.

1l.[a) If ¢ and ¢ are eccenlric angles of lhe end points ol a pair of
Z

conjugate semi-diameters of the ellipse 412 b2 —1

n

then prove that ¢’ -¢ = ti.

{(b) Find the condition that (he plane ax+by+cz=1 may be tangent
plane ta the paraboloid x*-2i*=3z.

St FafEarsa-sss5e

sifas
foS=a ~@m
7 for- wgases
3 I(F) @A e el Wi sfsfegerm s whe | fix) FeF FEme 3 e -
5x-4: O<x=1

S =] gxrax, WL
x=1 Frs wiew wfifig R o fdn
(<) S R ARG x- 0 ATATE sin'x-4A WETS 72 e = |
21®) X i 9 (o D) 8-
(1) y=x'"" 4+ X (i) Xyt = [x+y);

(iti) x=al(8 + sinB), y = all —cosH).
(<) FrfE.aR TAsafG 3 ¢ amd %4

| (F) ﬂﬁu—sin“ﬂﬂﬁaﬁﬂﬂfﬂ xsu+y83:{)_
X + Vry ax By

(@) ylityt)=ylx-y)+2 JEAAT TRTSTRE F 9
8 (%) &Y F4 (A, @8 J06E Y] GEFS WrerFasiTa My 398 3267 |

() [tﬁ %) RIS yix? 1ajmax’ @21EA =nfaa slaad Bl 32|

¥ Res-crasay
¢ | -3 fenba @isidaad 9 -
cosx dx secx dx
(%) J- 5 ~3cosx ' *) }- atbtanx*
3x+2
e j 5x3+2x+3d: ol (l+.':{'1 &

b | @ feaba am fAdfn a9 e

j w2 cosx dx j n/2 (sin0)’72de
) o  sinx + cosx ' (%) (sin0)"2+(cos0)*/? *

[

EL.

1) j . (1 N7 x: ﬂ}J de [;'I_ b>0|
( _2x =) "dxi ( 5 [x2+a"][x2+b2]
L P BT T O n_
q (%) W fefa @59 - [:23 [ L U ey g S
/4 3
(3 mea, | logll +1an@)di= Hlt)u‘z.
0 :

nfi e 1
o) *I, = tan"edo =1, T3 (F2le A, | = e
0 =

el

n/4 i
Uk tanSx dx
0

@A W e e
b I(F) MUE A, ¢ = dax 992 xP= day ISCIYMN WA AAEE CFCAT CTATA
16a%/3.
() 1+ cosd)=2 @67 0=0 22T o=r/2 e weiffa i ey 7

of et ~srgas witead
» (%) WA 39 ¢
_ . dy
(1) (xyiidx-dyl=dxedy: () * +y*) =Xy
(iif) (2x-5y+3)dx-(2x+4y-6ldy=0

() R 29 3
(i) (D* +4)y= sin 3x: (i) (D* + 5D+ 4ly = 0,
So I(¥) fAvwa ¢ STRERIEIE Ao (ofioad STt afeE @4 8
| y'=2x"(1-cx).
l:ﬂ) WWWMW | o s:i{: —3%4-2}(-0 T x:o y__2 e :—:xx =0

4y 5

(%) FTAHE T4 l Y + ¥ = ¢*COSX.
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[English Version]
Group A—Differential Calculus
1. (a) Deline the continuity of a Iunctlun at a point. A function flx) is
defined as lollows :—
Hx-4, 0=x=1
Mx) = | axrax  1ex<2,
Find whether the funection is continuous at x=1 or not.
(b) Differntiate sin®x With respect to x from first principle.

ly
2. (a) Find El';

] y_xlmu + xn ': {ii) xﬂyu —H [x“‘_‘{l_""'-:
(iif) x=al0 + slnH] y = all -cosb).
{b) State and prove Leibnilz's theorenw.

ol any two of the following —

Bu du
8. (a) Ifus=sin®! == 5— thenshow‘l.hatx_"'y 5},—0

\ﬁ




Yo

[b)  Find the asympiotes of the curve y(x*-y?)=y(x-y)+2
4. (a)  Show that the maximum rectangle inscribed in a eirele is o seuare,
(b} Find the equations of the tangents to the curve
yix* +a*l=ax? at the polms,(g{'—.. i—)
i<
GROUP B— INTEGRAL CALCULUS
5. Integrate any three of the following :—

(a) | cosxax ) [ seex dx
" 5 -3cosx a+btanx

J Oxad ~ J‘ 1),
{e) 5x + 2x + 3 dx; d ] e (]+x3 =

6. Evaluate any three to following —

(a) J- T _cosxdx : (b) j i (sing)*/*de .
Y o SINX + cosx ' * 0 (xin6)* *+(cosp)*/2
2 -
I L T J- =il i S

(c) _2x (1-x*7dx; () o BEral)(xie b ¢ la. b>0],
; s Sl e sl T .
7. (a) Evaluate : [::erc [“,‘_I‘d il SEINE * o

n/4

(b) Show that | 1ogu+:aua)da=§:og2,
0

n/4
(c) Ir1, =j tan"8d8 . then show that I, = ;]‘]—1 -I,.., Hence [lind the
A o

J 7T
value of tan"x dx .
0

8. (a) Show that the area enclosed by the curves
y* = dax and x’=4ay is|6a2/3.
(b) Find the length of the arc of the curve r(1+ cos6)=2 from 8=0 to g =
/2. 8
Group C—Differential Equations
9.{a) Solve :—
; 5 d
) Geaylicedyldxedy: ) (2 +y%) G = xy:
(i) (2x—5y+3)dx-{2x+4y—=6}dy=(]
(b) Solve :—{j) (D2 +4ly= sin 3x: (i) (D* + 5D+ 4y = 0,
10.(a) Find the orthogonal trajectories of y=2x%(1-cx).
(b)  Find the general solution:—
Py dy o, el
b 3dx +2x =0, when x=0, y=2 ﬂnddx =0

| Sy od -
(c) So]ve.—-dxg—Zaxx+y-ecosx.
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(%) 7 @3 e o U REB A B ¢ 20 BE o-faw sz frmfErs
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(i) ALBAC)=(AUB)A(ALC):
() (AUB) = AB', @A " onla sas fod 2 |
(Ve vy U vk, (SBTTRRR IR FrSTTe @ SfSatETeR
AEAG R @ u=(1, 1, -1). v = (1. 0. 2) 99 w= (1, 1. 1] (SBTQR
M fWEaRrere @ isaTEs) T3 =
(&) T ST OB & W weHa Hew wie 13i+2j-6k 92 4i-3j+k ShTAHR
! ¢ e 7
= Rerr-—nfafes swfe
3 () P A0 7158 W1G G (MG A, P9l WA FHAE AT T A o A
Ll
() flx) Wetiors ghaam g3 a5 a =

flx)= {-l . ~REX<0

1. Osxsn.

LY el I
oA (elle @, ] =t g 7t g e e

O I(F) (AT A8 P (x) w4 afGspr a2 o e Py(x), Py(x). P,(x).Py(x) (39 22
R 2xM4x"-5x-4 (B TG A8 GTo1 W4Ty e 37 |
: , J ot g
() =9 *3 a1, ] P,(1)*dt= Beied
B 1) AN SN (AL FIHW ) (x) 4 oG] e 97 2w 4 a,

:il x"J (ax))=ax"J,  [ax).
~ -
@ amawns e 1) ax e nso, s eis
s}

Xy (x)+d, (D) = 204 (x).
@ \(3) T MR B, 1) @7 288 8 G2 T @,

Sn
256

i e : ! .
J — L men dl=plm, n). IRAs e @, J 1"V (1-1?) dt =
0 (141) 0

(4)  Fwsre e ga Beemfs 9 a1 ““Jc (2xy—x¥) dx+(x+y?)dy <7 & 3z=
ST UIBTE F, A 0 & y = x* ¥ y? =x T AT GEH |
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English Version R
1.(a} Define periodic. even and odd funetions. Show thal sin x is a Il
periodic unction. What is its period? ! .
(b) Describe the method of Frobenious fo find the salu[lt::l In series of ¢ t
a linear dilferential equation. : \
(€} I A, B. C are subsets of a universal set 1. then verify the following :
tormulae by using Venn diagrams:—
(il AUIBAC)=(AUB)~(AULC):

(i1} [AUB) = A'nB’. where™"” denotes thie complement of a set, . i [;'
(d) define linear dependence and independence of the vectors Wit Wi ]
Wb s i vie Test the linear dependence or independence of

the veetors u=(l. 1. -1}, v = (1, 0. 2) and w= (L. L, 1) inR
(e) Define the dot and cross product of two vectors. Find the angle
between the vetors 3i+2j-6k and 4i-3j+k.
Group A—Mathematical Methods
2. [a) Define a Fourier series and show that an even funetion can have no
sine terms in its Fourier expansion.
(b) Expand f(x) Fourier series. where

> )1, —rex<0
bR < T e 1 W n
mmmtl‘a*s-},- 9— ................. b¢=4

3.fa)  Find Pyx. P;(x). P,(x).P,lx) from Rodrigue's formula for Legendre
' polynomials P, (x) and express 2x%x*-5x-4 in terms of the Legencdre
polynomials.

4 Rt
(b) Prove that i [P, (t)dt= 2+l

4. (a)  Define Bessel function J,(x) of the first kind and prove that

;_x x"J (ax))=ax"J,_(ax).

TY
Hence show that Xld,. (x4 ) = 20, (x).
5. (a) Define Beta function f(m. n) and prave that

X
(b) Prove : e?'(l —}] i Z J, (X7, n20.
=0

"~ =1 |
J‘ﬁ dsgmon dt=p(m. n). Also show that

! 5n
G L =
x V¥ (1-£7) dt 256 .1
(b) State Green's theorem in the piéne and verify il for ‘L (2xy- f'

x')dx+(x+y*)dy where c is the closed curve of the region bouncled
by y =x* and y? =x




