5. Mathematus I Paper (Math. 31 1), 2066
(Calculus)

Time : 3 hrs.

-~ Attempi ALL the (iuestiens.

Group "A"

Full Marks: 75

- §x7=35

Define and deduce the expressions for the polaf subtangent and polar

subnorinal at any poini P(r, 0) of a curve r= f(&) . Find the angle between

the curves r* = g’ cos 2@ and r* = b’ sin 24.
State Taylor's series extended-to infinity. Let Rn denote the remainder after n
terms of the series. Prove that jjm Rn = 0 is both necessary and sufficient

n—ra

[1+2+4}

condition that lhe function f(x+h),|/d<§can be expanded in an infinite

series. Hence show that
T4 7

& o X X
sinx=x-—+—-"_4

3=

‘State Leibnitz theorem.
If p=tan™ x. prove (1+x%)y, =1

and hence show that

(1 +x2)y + 2axyn+n{n=Dy,

_towforall x

OR

=0

[1+2+4]

[1+2+4]



- Define Beta and Gamma functions.

e e
Pr e : “hen :
ove thgt j'sm”'xcc&s"x s 2‘ 2 anq hence show that

o . [m+n+2)
7 o
2
“j-e"zdr=l.\/;- : : : il 8 [2+3+2]

How do you define the maximum and mlmmum values of a function of two
variables ? i

Find the minimum values of x* + y2 + z° when ‘x T 3a®. [2+5]
OR :

State and establish Eulers theorem for a homogeneous function of degree n.
Use this theorem to show that

x£+yiz:=umuif w=sin”| 212 | ' {1+2+4]
2x 2y x+y

State the condition of exactness of a first order differential equation. Verify
that the equation (2xy+y )tit+(x 2xy— y)fly ={ is exact and hence find

“

its general solution.
Group 2B 10=4=40
What is the angle between the curve r =,(6,), = #(6)? Show. that the

S curves  axax *+by’ =land a'x’ +b'y*=lcut orthogonally if -

e b Lo os =5 _ 2 7 - [143] i

o e o B,

OR &
Show that the tangent drawn at the extremities of any chord of the cardiode
¥ =(14cos@) which passes through the pole are perpendicular to cach

other. 3 ; .M

What do you mean by indeterminate form ? N =

Evaluate : [, (sin x)'-"“-". : : [1+3]
x-;}‘}./, ¥ <

Evaluate : ‘“‘3: cos(y-—x)aj}aﬁr

374 : :
OR M
Show that Idrf( 2 ),d}. J’ j( J') [4]
: i ¥y
Show that ]]ogsinl v = flogcosxcﬁ‘:ff 5 Ioé(%}" = 41

46



10.

14,

3

Let the circle x* + y2 = g” revolves round the x-axis, show that the volume

of the whole sphere generated is 4 s - 41+

Obtain the reduction formula for Icosec"xdx and find Jcosecsxdr.

: Ok : {4
“Find the cor'r;;ﬁtete solution and the singular solution of the eduation

y=px+p-p'. ' 4]
Find the complimentary function and pamcular mtegrai of the diﬁ'eremnl

eqaa.tmu
2

d—}.}+a2y=secax~ ' o (1+3}
dx* :

# Solve: ([)'—'-;ﬁ» & '“)y:el’._g‘iven lﬁal y=0, _"i:() when x=0. {4}

dx

Solvc _4.}.4.2.
s g

Define Clairaut equation and solve

[4]

Aui ‘gu

i y=px+yjadpi+b . : : : [4]

Matheniati_&, I Paper (Math. 311), 2067
(Caleulus)

" Bachelor Level /Science & Tech./ 1 Year Eull Marks: 100

Attempt ALL the question‘s;_ =

I

Time: 3 his.

Group "A" 5x7=35
Define the length of perpendicular from the pole on the tangent to a curvc
Also define pedal equation and obtam its expmmon for the curve r* = a’ cos
20. . - [3+1+3]
OR

‘What the ped:. ’quatlon of a curve is ? Deduce its equahcm from Cartesian
equation.

Find geometrically the pedal equation of the eIhpsc with respect to focus. [t+3+3]
State Rolle's theorem and give its geometrical n.:aning. Verify that the
function y = f (x) = x® - 4x + 3 satisfies the Rolle's theorem in the interval |

< x = 3 and hence find the numbcr c such‘lhat fic)=1
2 : = [1H2+3+1]

Whaa do you mean by the term Imegmtmn“’ Explain it. Of f {x) is continuous

b

in the interval (a, b}, b-> a, show that the integral J' f {x} dx geometrically

]

: a
represents the area of the space enclosed by the curve y = (x), the-ordinate x =
47



10..

I

2.

a, x = b and the x=axis. ' , 4]

OR

‘State fundamental theorem of integral calculus. 5

2 BE e ;
Evaluate : J‘ % dx as the limit of a sum. - : [1+6]
s .

State and establish Euler's.theorem for homogeneous fmction of degm n. Use
this theorem to show that i

) : .
g‘: +v% = tan v if u = sin™’ ﬁ{;") < [I+2+4]_

Define a differential equation of the second order. What do you mean by
compli imentary function and the pamcular integral 7

.a

: Sohe%:}. +ady =secax ‘ , [2+5)
Group "B” e L 10%4=40
Prove that the sum of the intercepts of the tangent 1o lhccunc\f:'a +-J§ \a
upon the coordinate axes is constant. _ [41
State L Hospital's rule, . S 2 =5
i , . .
Show that lim (cos x}“"z" =e32 : [1+3]
X0 e
: : : - 4
Evaluate : f dy J' rrEEn | - “l-
1 3 7 :
OR
. 4
_ ShowthatJ dmf(“_y)':tdyaﬁJ‘dyJ'UH_y)r [-]‘
I‘Dt:l' ne Beta functaon. Show that for m> —L n>-1.
f (x-a)" (b—x)"dx=(b—a)"™" B(m+ L.a+1) T [+3)
_ OR
®© a0 et =
e . .= : -
Prove that y e dyx (TFdy =—F : 4
i Sl O A S TR o i :
0 =
Find the area of a loop of the curve r = 3 5in 30. ' 7 4] .
X xtanx X
Show that f e e
0 2 : : .
Ify=(sin”' x)% prove that ' s 4]

*48-



a-x) %i*‘é—xg-‘%' ~2=0

and hence show that

4 =XP Yoz = (20 + 1) Xype1 = XY, = 0 : [41

13. What do you mean by linear differential equation of first order ? Solve: cus x
%}E +ysinx= sec’x : = : [1+3]
14. State Clairaut's equation:
Find the general solution of y = 2px + ¥'p. [4]
: — OR ; ==
I, wic general and singular solution of - . c ~[143]
y=px+\ap + b’ =
15. . Find the particular intcgra[RI!)T)‘ sin ax,
 where f(DY) =17+ a° : [4]
Mathemaucs 1 Paper (Math. 311), 20568
' (Calculus)
Bachelor Level/l Year/ S¢. & Tech.+ Hum. _ Full Marks: 75
‘ _ Time: 3 hrs.
Attempt ALL the questions :
: ‘Group"A" §x7=35
I.  What the pedal equation of a curve is? Deduce its equation from Cartesian
equation.
Find geometncall} the pedal equanon of the ellipse with respect to the focus.
[1+3+3]
2. - State the criteria for a ﬁmm o!' two variables to have maximum and
Ammlmum values. Find the maximum and minimum values of the function
'+ y' - 3axy. : [2+5] -
! =3 :
State and establish Ruler's theorem for a function of two vanables Use this
theorem to prove that
u 2 v
X3¢ +y2y+2oo|u Owhemu=cos ( J-) [1+3+3] .
3. What do you mean by ‘indeterminate form ° State various forms of ~

mdetermmncy
1ix? 3 :
lim gsinx %
Evaluaie : x_—>0( % ) = [1+2+4]
: : Or :
What do you mean by ‘the curvature and radius of curvature of a curve? Show

that the cirele is a curve of uniform curvature, and its radlus of curvature at
every point is constant. : . [2+1+4]
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0.

1L

12,

13.

14.

&

State and prove LaGrange's Mean value theorem and give its gcometncal
ﬂk’rlﬂ.!l""
+ Find the value 6f © in the mean value theorem Sosp
fx+h)=fx)+hf (x+Bh)iffe)=1x . - [1+3+3]
Show that the necessary and sufficient condition for the differential equation of
the form Mdx + Ndy = 0, where M and N are funcnons of x and y to-be exact

. oM éN
is "a’y" e = -
Verify ihat the equation (2 + dy) dx + (4x +y ~ l) dy is exact and obtain its
general solution- . : [3+l+3}
e Group "B"
Define an a.-,ymptole to a curve. Find asymptote to a curve ; :
xix vW-3(-y)+8y=0 - [143]
ify=2"" '* then prove that et '
@ U-x)y" =xy, +aly : ,
® (=xYyao-@n+ Dxyen-(i+a)y,=0- . [143]
OR

State Reile's thearem, Verify the theorem for the function

Nﬂ*h 2) (x=3) (x— nmp4] e [1+3] -

sin X dx x : -
L f.L_z_ e
e s S[f‘ X JCOSK 4 ..‘-' 2§ r[ } ‘

0 y Bt )
If £ (x, y) is homogeneous function of x & y. of degree n, prove that
of- = oF : v 2 ;
_xé‘+y6y —nlf'(x.y, VS v : : 4]
OR -
State Euler's theorem on homogeneous functton of two- mdependem variable.
Verify it foru=x"tan™ (y/x).- " st i I [1+3]

Define 2 Gama function

Prave thit; T(m) T (1 ~m) = O<m<i. 1)

sinmn
. Find the surface area of lhe soli ' generated by revalvmg the cyclo:d Xx=a
(6 + sin 6), ¥ =a(! +cos8)about its base, . \ : [4]
Provs, by evai.xat ng the repeateh mtegrals that
ux f(\ +v}_dv=e_)dy f{x ;—f's;zdx ' : Pk [4]
Fmd the solunon of the equation {x + l_} p _-* xpP+2=0 v Ml
OR : / :

State Clairaut's eguation ar d show that how it prowdes complete solution and
singular solution. i
Solve (D*+ 1) y =sin 2x.u-lwnx=0.y=0andy,=0.' ' [4]-

50 .



i o & . '
15. Solve gt +i=2y _ = 4]

'OLD COURSE
- Attempt ALL the questions

-

Group "A" : §5:7=35
What do you mean by curvature and radius of curvature of a curve ? SHow that

~ the circle is a curve of umfonn_ curvature, and its radius of curvature 2 every

point is constant. : . : [Z+1+4]
State and prove Rolle's theorem. Write its gcomctncal interpretation. Verify
Rolle's theorem for

=" x=e[0.x] il [4+142]
OR ' |

State Leibnitz's theorem. :
Ify = (sin"'x)". prove that : = [1+3+3]

& dy .
(=X g2 ~xg=2=0

and hence show that (I —x ) Yoa— (20 + 1) XYy = X vn 0

Define Beta and Gamma funcuons.

= ) ()

Preve that fsm % cos'x dx =

4 : 2r(m+n+2)

and hem:s:. show

A s —xz. 1 & 7 i

that f e =3 Afx : ! 7 {243 ‘-:2}
= : , 3

How do you define the maximum and minimum value of a function of two

_yariables i

Find the minimum value of x*+ y* + 2’ when x + y + z = 3a’. [2+5)

OR ; :
State and establish’ Euler’s theorem l'or homogeneous function of degree n. Use
i
X +
iy e
What type of first order difterentidl equation is called Clairauts equation 7

thlsthcoremtoshowthatx = +y ay tanuifsinu—

* Explain the method of solving such equation. Find the complete primitive and

‘the singular solution of y = px + p". Ji42+4)
i Group "B" T 10x4=40
‘Define pedal equation. :
Find the pedal equation of the ¢urve = a%cos26. : [i+3]
OR

Write the expression for po!ar substangent and poldr Subnormal at any point of
acurve r = f (0).



" Show that for the curve r =-¢°, the polar subatangent is equal to the polar
subnormal. [1+3]

, li — 1)t
7. - State L-Hospital's rule and use it to cvaluale :mo Q——ﬁrm—x [4]

. ; 5 = 1
8. Define homogeneous ﬁmctwn with examples of degree 0, '2‘and 2. check the

homogeneity fur the function. .

f(x, y) = ax’+ 2hxy + by’ : [2+2]
X < -
xtanx x= —
9. Showthat:fsecx+msxdx-4 : 7 4]
Lea : ; :
10.  Uind the area of a loop of'the curve :
ay =ax=x . [41
OR

Find the volume 01 the reel formed by the revolution of ihe c.yclmd
x=a(0 +sinB).y=a(l —cosB). 7
11. Define centre of curvature of a curve. Find the centre of curvature at any point

(x. y) on the parabola y*= 4ax. ' [1+3]
Or = :

Show that the radius of curvature at any point of the equiangular spiral

r=e"" s r cosec a and subtend a right angle at the pole. - [2+2)

17, Find the particular solution of the equation
: y(l—xz)g‘:f +(1—y)=0giventhaty = | whenx =0.

i3. Solve-:y—xp=a(_v34- p) ' M4
14. . Define linear differential equation with constant coefficicnt. Solve : s
(D*+a)y=sinax. {41
: ; OR i
Solve :d—1§ =-39‘v' +2y=xz+:§.
1'5.' Solve ; % T;‘;L—(Hx)e"fsecy “ §

Mathematics I Paper (Math. 311), 2&69

(Calculus) . :
Bachelor Level/f Year /Sc. & Tech, + Hum. . l-‘ul] Marks : 100
(For: Regular Examinee only) : Time :3hrs. -
Attempt ALL the quesiions. :
GROUP A’ 5x7=35

i, State MaClaurin's series in finite form, What is the condition under which this
" series can be extended o infinity? Hence or otherwise show that
: ; : : 5
. 2 X :
tog (1 +sinx) =X =5 +7& — s [1+2+4] -

52



-

Whal do you mean by the curvature of a curvc" Hencc define the radius of
curvature,

Show that for the cllipse? +|x,1 = | the radius of curyatun: at any extremity of

the major axis is equat to half the latus rectum. 7 : [L+1+5]
OR :
Describe the curve tracing techniques for a given Cartesian equation. Trace the
curve of the function x’y* - x> +a’=0 [4+3}
Define Beta and Gamma function. Prove that. : : :
X : r (‘L—) r _(9_1

7 & =

: .{_ sin® x.cos® (x) dx =. zr( +2+Z) P, q>-1
and hence show that fe“zdxr;'\h-:
What do- Srou mean by the Lagrange's undetemimed multipliers? Use
Lagrange's nmmphertofmdthemlmmum value of x* + y° + #° subject to the
constrain - :
x+y+z=3a

Or
State and establish Euler's theorem for a function of two variables. Use thls
meoremtoslnw\hm ¥ I

N33
i
%+y%='ﬁmwww=—£ o [lf3+3], =

= e

State Chu'aut‘s equation and show that how Clarants equation prowded

& complete solution and singular solution. Find ﬂte complete and singular

sotuuomnfmc&tfaunul equation y = px + p—p_. [1+3+3)

g . GROUP'B' - 10%4=40

What do you mean by the pedal equation of a curve? Find the pedal equation

of the curve £ = a (1 + cos 6). & [1+3]
Or

' [;eﬁncﬂlepdarwwpolwsubnomalatany pomhofacurver =f

(8 '

Show that for the curve r = ¢°, !.hepolarmbtangem rseqwal!othcpolar

subnormal. [2+2]

Ify= acos(logx)+bsm(iong.thenshowma!xzyﬂ;+(2n+ 1) X Yauy +

(n*+ 1)y, =0. : (41
lim

State L Hospital's rule. Evaluate e (tan x)™ > 11+3]

Prove that [_f(x)dx=. f._f(a—x)dxmdusc it._prove

i



fxsinxdx_‘rrz

T+cosx 4° :
0.  Obtain a reduction formula for [sin"x dx and find [sin’ x dx. - ,' 5 4]
s or 3 it s
Define Gamma function. 4
Use it, prove that I . ='1;-. il 3]
: (1-x% 4000 ‘
11, Find the perimeter of the astroid x> +y™? =2 . = © . [4]
Or :

Prove that the vo[ume of the elhpsold formed by the revo]uu on of the clhpse
}-' %1'— 1 about the x-axis is 41r3ab W5 2 ~
12.  Evaluate f f cos (x +y) dx A § fen T2 somanl s (4]
13, Soive‘l s anx. . | bpenc Sl 17
i4. Soive (D*-3D+2)y=e*where D= ﬁ " PR 7

Or ; :
Solve :(D? +4) y =sin 2x. - A 2 e¥e-Ling [4]
15 Solve : (D*#+ I) y =cos 2x, whenx =0, y Oand y; =077 - 4]
Mathematics I Paper (Math. 31 1), 20‘70
(Calculus) 3
Bachelor Level/I Year/ Sc. &Tech+ Hum. =~ = : 7ull Marks: 75
) o Time: 3 hrs
: Attempt ALL the queshons. y Suid = ‘it

Group AT 5x7=35

1.  Find angle of i intersection of two curves whose polar equations are r = f{0) and

* r = (6). What happens if the two curves touch? Find the angle between the
curvesr=2sin0andr=2cos 6. : j [2+1+4] -
State Cauchy's mean value theorem and state when it reduccs to Lagrange's
mean value theorem, verify Lagrange's mean value Lheorem for lhe function
f(x) =x(x—1)(x—2)i in the interval [0, 1/2).

[

: BTy
Also, show that the function fx)i is concave downward at x = 5 {1+V5+451Y% ]

3. . What do you mean by the asymptotes to a curve? Obtain the condition that a
line y = mx + ¢(m # 0) is a asymptote to the curve f (x, y) = 0.
Find the asympiote of x* —y* = 3ax%. i 1 3+3)
: . OR '



5 So!vc (D* +2D+ )y = ¢l +e™, where D=

What do you mean by the curvature of a curve at a point? Show that the circle
is a curve of uniform curvature. Find the radius of curvature of the curve ™ =
am cosm . - [1+3+3]
Show that the area of the Tegion boundcd by a curve vy = f (x), the axis of x, and

two ordinates x=aandx=b is f f(x)dx and hence find the area bounded by
43 a y
the parabola y> = 4ax and its latus rectum. $ [3+4]
Show that the necessary and sufficient condition for the differential equation of
the form Mdx + Ndy =07 where M -r.d N are funcuons of x and y to be exact
is %% __35% Verify that the equation (x* + xy?) dx + (x y + y%) dy = 0 is ‘exact
and obtain its general solution. . i [3+1+3]
S e OR :
State the homogenous equation of the first order and first degree. Is the

equation a‘x! iy it > homogeneous ? If not make it homogeneous and

ytx+5 _
solve it ; : [1/2+1/2+2+4]
Group "B" 10x4=40
Ify=a cos(log x) + b sin(log x), theri show that ;
XYgu2 + (20 + 1) Xy + (004 1)y, = 0. ; o4
Find the extreme value of the functionx® + y* under the condition x + 4y 2,
[4]
3 OR :
Ifu= Iog—+§" then show that :n:@li - %—% _' et - [
Show that f log sin x dx = J‘ Iog cos X % Iog%. [4]
0 S =
- i L : a £ - - r
lfreve_t.hatfe cosbxdx=-az'-'_-,_'g,r‘,a>0‘ . _ [4]
0

OR
Obtain a reduction formula for [ sec”x dx and hence find fsec’x dx.
Find the area bounded by the cyclmd x=a(b +sin 0), y=a(l — cos 8) and its

base. o 4]
OR
Find the penmcter of the asteroid x* + 3 = .a"'rj
Evaluate f dx f dy ’ : 2 Sk - 4] -
&

4]

Bla
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13.

Fmd the complete primitive and singular solution of y = px + ap {1 —p) where

p= % ' 4
14." Find the equation of the curve for which the sum of the reciprocals of the
radius vector and the polar subtangent is constant. [4]
OR .
What do you mean by an initial condition for a differential equation?
Solve: y (1 —x’)% +x(i~y)=0,giventhaty = 1 whenx=0. [1+3]
15. StateL' Hospital's rule and use it to evaluate ::I—TO {cos x)“"z" [1+3]
A
Atiempt ALL the questions. : o2
Group "A" 5x7=3§
1, What is the pedal eguation of a curve? Deduce i is equation from Cartesian
equation, ‘
Find geomelncally the pedal equation of the clhpsc with respect to focus,
[1+3+3]
2.  State Rolle's Theorcm and interpret it geometrically. If £ (x) = 0 for all values

of xinan mterval then show that f(x) is constant in the interval. [1+2+4]
OR o= -

*State Cauchy mean value theorem and state when it reduces to Lagrange's

mean value theorem. Verify Lagrange's mean value theorem for the function
f(x)=x(x—1)(x—2)in the interval [0. 4]. *

Also, show that the function f(x) is concave downward at x = % [l+_ VardH Vi
What do- you mean by the indcterﬁ:inate form? State various -forms of
mdeteunmancy When do you apply L'Hospital's rule? Evaluate :'_To
(secx)"” [142+143]

Define Beta and Gamma functions. Prove that T’ (2) ‘\J‘l-l and use Gamma

function to prove that f m =§ : &) [
. .0 :
Define a differential equation of the second order. What do you men by
complementary function and the particular integral? :
Solve :g—;-!; +a'y =secax. . [1+2+41
' . OR
Define au::fizary equation of the differential equation of the second order. If the

_ auxiliary equation has two equal roots say . may its general solution be

y =¢ &2 If not why? And deduce the correct generdl solution.

56



10

6. What are polar subtangent and polar subnormal? Show that for the curve 9 =
a. the polar subtangent is constant and for the curve r= a0, the polar subnormal
is constant. [i+3]

7. Define centre of a curvature of a curve. Find the centre of curvature at any
point {x, y) on the parabola y* = 4ax. i : [1+3]

5 OR ; :
Show that the chord of curvature pami ltoy- - axis for the curvey=¢ cosh 2
is double of the crdmate ' [4]
8.  Tracethe curvey =x"—12x~6. e 4]
= 5 z
9. Show that ——;sz;’; e g ’,': ‘ 4]
0 : %
Find the perimeter of the cardioid r = a(l + cos 6) and show that the arc of the
2 n _
upper half is bisected by € =75 . : 4]
: OR -
Find the area of a loop of the curve a’y’® = a’x* —x".
}1. Examine where the equation x dx + y dy + &+ ¥ dy =
"is exact or not and hence solve it. i

12." State Euler's theorem on homogeneous function of two mdepmdmt variables.

Verify it for u=(x* +y < : [1+3]
R -
Find%i‘ of (tan x)! + (¥)™*=0. ' [4)

13. Find the general and singular solution of y = px + p(l = p). 4]

14. Define linear differential equation of the first order.

; Solvg:%i+ylanx=secx. il+3]

iS. Solve: (D*+ D —2)y = e given thatwhenx =0,y =0and y, = 0. 41

OR ; '
Solve: D+ 16)y cos 4x.
Mathematics I Paper (Math. 101), 2070
(Calculus), (New course) .
Four Year Bachelor Level/Science & Tech. Full Marks: 75
: ‘ Time: 3 hrs.

Attempt ALL the questions. :

Group "A" : §x7=35

i d it
Solve: (D + 2D + S)y = 0, where D = o (1+1+3+2]
Group "B" : i 10x4=40

Dehne and deduce the expressions for the polar subtangent and polar
" subnormal at any point p(r. 8) of a curve r = ().

57



Show that the portion of the tangcnl at any point on the curve x** + y** = 2

Intercepted between the axes is of constant length. [1+2+4]
State the various mean value theorenis. In what respect the Rolle's theorem and
Lagrange's mean value theorem.are differ by geometrically? Give the different  *

generalisation of Lagrange's mean value theorems. v [3+2+2)
: . OR . ;

State Leibnitz theorem. T

If y = sin”'x, show that : = ] :

(1) (1=x) y2—xy; =0 s

@) (1 =X)) Ynor= (20 + XYy =07y =0 e -

(3) (a2)o =1’ (¥u)o. Find alse the value of (y,)o.” ; e |

Define Beta and Gamma functions. *
Is the property of Béta function commutative"? How?

’.Prove:hat:sj?:r(zn)=22'“!r15)r(n%).- Tl LT ey

Define the term quadrature. Write the expression for the - areas in Cartesian
coordinates. What happen if area is divided into one or more points?

"1 Find the area df the loop of the folium x* +y* = 3axy=0. ~ = [3+4]

OR
Define solid-of revoluuou

Find the volume of the solid generated by 1h: revolution of the cardmd

£ = a(l - cos 6) about the initial line. What will be the volume “of the solid

formed by the curve r = IIB] and the ItneG 9. and 9 92 is rotated about the -

line 6 =07 S . . — o [l+5+l]
What do you mean by exact dlﬁ'erenual equauon‘? Is the equation xdy — ydx -
0 is exact? If not how can it be made exact? - i

Verity the equation-(2xy + y ) dx + (o + ny v) dy = 0 is exw and hence

find its general solution. =g el [3+4]
Group "B" e, £ 10x4=40
What do you mean by pedal equation of a curve" Fmd the pedal equation of
the curve r* = a’cos 20. - - [1#3)
: OR .
Prove that the sum of the intercepts of the tangent to the curve w,/:-: + \f; \ﬁ
upon coordinate axes is constant. « 4]
What do you mean by n® derivative of a functmn? Obtain the n™ to derivative
of e™ cosbx, _ - : W [1+3]
- How can you défine mdetemunate fomls"
Write its various forms Find ; __’0 sin x. log kgl < : [4]
n : bz : 5
23 X _m (@ +bY, ,
Show that: | 7 G Tl &% =4y : 4
0 : ‘ :
frace the curve r = a (1 — cos 9. ol a [4]

58



: OR: ; s ' :
Show that the chord of curvature through the pole of the curve r™ = a™ cosm 0
m+1° _
State and establish Eu!efs theorem for homogeneous function of degrec n.

is

Show that f{x, y) = ax® + 2hxy + by’ is homogeneous of degree s [4]
; w2 : ;
12.  Evaluate: f f e*cos (y— x)dydx : : [4]
o %2 ’ : :
- OR -
n2 n ey
« Evaluate : f f sin (% +y) dx dy.
' 0 0 ' '
13, What do you mean by Imear dlfferenual «equation of first order ?
Solve : (x+v+l)d = T [1+3)
14.  State Clairaut's equation. g ‘ : :
Find the general solunon of (px=x)y(py+x)=hp. - - (4]
OR e P
So]ve Xy’ tp +2} Zpy +x Sl _ :
15. Show thatf(m “ 2 xe“ when f(a) '0 ‘ A : -[4]
: Mathem'mcs I Paper (Math. 101) , 2071
C ¢ (Caleulsy . | s
BaChelor Leve] (4 Yrs Vi Year/Scxence & chh ¥ 3 Full Marks: 75
yoia _ . : Time: 3 hrs.
Attempt ALL the questmns.' iy afiliasdo 5o 3
: Group of RS Y © 5x7=35
I.° Obtain the derivatives of arc-length” in Cartesnan form y = f(x). Also
definé pedal equation and obtain the expression for x** +y* =a?%,  [3+]43]
2. Define the term curvature and Radius  of ‘curvature, Vx’hat are the
2 methods to obtain the Radius of curvature at the origin? Find the radius of
curvature at the paint (p. r) of the curve ™ =g, : {3+4] -
Obtain the rad:us of ciirvature for the pedal curve p= f(r) '
Show that the chord of eurvature paral[el 0 y -'axis for the curve y'=alog
(sec ( )) is constant. S . : [4+3)
3 Define the term  solid” of revolution and surface of solid' of rcvdluuon

Show that the volume of the salid formed by remolvmg the e[llpse I+ ‘Y*z =l
about the line x = 2a is 47%%b : [2+5]
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13.

Def ine |mpmper integral with examplcs

Show that f X" dx = n! ‘ e 28
0
. ~ OR
State and prove Walli's formula.” ' . 7
Define linear equations with constant coefficients.
Obtain the general solution of (D? +P,D+ P)y =0. . [1+6]
Group "B" 10x4=40

State 1.-Hospital rule.

fim xoos;;——log(]+_l "-+3'1 :

Showtha{x_)o = 2
If v +y7V® = 2x. show that :
(3% = Dy + (20 +1) Xy + (0 —m) y, =0 [4]
X2 x2
Evaluate: J'dyf cos (x +¥) dx , s
0 0 - :
- OR : 4]

Eva;luate f f dydx

41 -

x*/da
: Fmd the extremc. value for the funcuon X +y? under the condition x + 4y = 2.
Prove: f f(\)dx fo(x} dx, “hen f{2a '&) f(*()
0 0
=0 when f{Za —=x)= —f(x)
. n S
_ and hence obtain the value of f sin"x dx and f cos’ x dx. 13+1)
- 0 _
; ‘OR -
T xtanx [
Showtha(fmxﬂmxdx= S @-2). f 141
0 : Loy
Find the area of a loop of the curve r = a sin 36. - [4]

Define ihe Cartesian subtangent and subnormal at any point. of a

" curve. Show that for the curve by’ = (x + a) the square of the

subtangerit varies as the subnormal. = [1+3]
OR z
Find the angle betwecn the curves r—asin 20 andr=acos 20. - 14}

msin~ %

Verify thaty = ¢ i~ 2 solution of

(l—ﬂﬁ_ —miy=0. : 141

(TRY
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14. Find the general solution of
Xy - px)=yp". [4]
15. Solve (D’+2D+I)y-%cosx :
OR ' [4] -

Show lhal'i'-(l—Dj e =$ e™ provideda= 0. f(a)# 0.

Mathematics I Paper (Math. 101), 2072

(Calculus)
Bachelor Level (4yrs. prog.) I Year/Science & Tech. . _ Full Marks: 75
“Time: 3 hrs.
Ammpt ALL the questiofs. :
f . Group "A" i 5x7=135

I. Define the length of perpendicular from the pole on the tangent to ‘a curve.
Also define pedal equation and obtain its expression for the curve r* = a’ cos
20 . : : [3+1+3]
OR
Define polar subtangent and polar subnormal and deduce expressions at any
point P(r, 0) of a curve r=_ £(8).
Find the angle of intersection of the curves r* = a’ cos20 and r* = b? sin20.
[I+2+4]
2. Swte Rolle's theorem and give its geometrical meaning. Verify that the
function v = f (x) = x> —4x + 3 satisfy the Rolle's Theorem in the interval 1< x
< 3 and henee find the number ¢ such that /' (¢c) = [142+3+1)
7 . OR :
State Leibnitz's theorem. If { =(sin”" x)*
Prove that (i)(l—x’)g;gwx:'ﬁ—-2=() :
(ii) (1 =X} Yasz = (20 + 1) Xypu) — 02 ywo [1+3+3]
3. State and establish Euler's theorem for homogeneous function of degree n. Use
this theorem to show that. g
30
x@-+ygy—u—= tanu if u=sin™ (5,(—-':‘;')
4. Define second Eulerian integral or Gamma function and prove that
@ i=Lfart=n v \
If I, = fsin" xdx then prove that
—sin™'xcosx = /n-1
Hm D)

A

b= [1+2+4]

5. Explain the method of solving linear differential equation
d g -
ﬁ +py=0Q

Where P and Q are funetion of x or constants.
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o ;
Hence soiveai |—+“; =(1+x)e". secy. 5 [4+3]

Group "B" 104 =40
Prove that the sum of the intercepts on the coordinate axes of any tangeni to

the curve \[)-& \y= -\ﬁl is constant.
OR “ 14
Show that for the curve by (x + a)’, the square of subtangent vafies as the
subnormal ;

T e
s ualg. x>0 [x‘"_si—n:;]'

% 1
Evaluate: f? fa"!?y_jdx dy.

0
Evaluate by using Gamma function

A 5
fix' @ -x%dx.

. The area bounded by the parabola y? = 4px and the line x = a revolves about

- the x —axis. Find the volume generated. e L
T xtanx i :
.VShowthatfseéx+cosxdx—4. [4]
& - .
. Solve: cos x% +ysinx= seczx Fois ; 4]
v T g 44T St 12; e L
Solve the differential equation P +y=cosx. =R z 4]
ST SR
2 & dy 2 ul N §41
Solve: x E;(‘g+xdx-—4y=x. o
Find the genieral and singular solution of ' ; 4

y=px+ap +b
oy OR v

Find the value of y which satisfies the equation

2 d !
¢’ +"i 2y=0,"giventhatx=05y=3.a‘%=0. v

dx
Find the as mptote of the Folium of Descartes 4]
x*+y = 3axy. \
OR

Show that for the curve y = a log sec ( ) the chord of curvature parallel to y

~axis is of constant length. = o L





