TRIBHUVAN UNIVERSITY Exam.
INSTITUTE OF ENGINEERING | Level  BE Full Marks 80
Examination Control Division ' Programme All except BAR  Pass Marks 32
2081 Baishakh Year/Part /1 Time 3 hrs.

Subject. - Engineering Mathematics I (SH 401)

Candidates are required to give their answers in their-own words.as far as practicable.
Attempt All questions. " '- '
All questions carry equal marks. 1
Assume suitable data if necessary.

% KR K

atan

[

State Leibnitz's theorem on higher order derivatives. If y=e X prove that

(14) Yz + (20X+2%-8) Yoot + 0(+1) Y0 =0,
2. State and prove lagrange's mean value theorem.
p A
3. Evaluate: Xlil_l;()i: Eﬁ\sz
X
4. Find the asymptote of x> - 2x%y + xy*+ x* - xy + 2 =0.

Define curvature and radius of curvature to a curve. Prove that radius of curvature to a

wn

curve +/x +./y =+/a at the point where y = x line cuts it is a /2.

T
6. Prove that I(JE log (sinx)dx = glog-})—

7. Apply the method of differentiation under the integral sign to prove

dx B rc(az +b%)
(32 sin” x + b? cos® x)2 - 4230°
T
8. Ifl, :.’-(;I' tan" x dx, show that 1, +1,_»

Loy
Lol A

——z—i- and hence deduce the value of 1s.
n —

Il

9. Obtain the area of a loop of the curve ¥ (a2 +x%) = & [ — %0
OR
Find the volume of the solid generated by the revolution of the cardoid r = a (1 - cos6)
about the initial line.

10. Solve: (1+y2) dx = (tan™ y — x) dy.

11. Find the general solution of y = px + x*p* where the symbols have their usual meaning.

2
12. Solve: Y _ dy 4y = x3e?X.
dx? dx
2 . "
13. Solve: xi—}iﬂtd—y = ﬂgj«.
dx?  dx X

14. What does the equation of the lines 7x* + 4xy + 4y* = 0 become when the axes are the
bisectors of angle between them.

15. Derive the equation of ellipse in standard form.
10

16. Describe and sketch the graph of the conic r = ———.
3+2cos0

OR
Find the center, foci and eccentricity of the conic: x* + 4xy + y* - 2x + 2y - 6 = 0.
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1
1. State Leibnitz's theorem on higher order derivative. If ym +y M =2x, then show that [5]

a) (x ~ 1) yz +xy; ~m’y =0
b) (x “1) Yusa (20 + 1) XYnt +(n -—-m)y = 0.

2. State Rolle,s Mean Value theorem. Interpret it geometrically. Is this theorem applicable

for the function f(x) = 1 ,x €[-1,1]7 Justify your answer. [1+2+2]
3. Define indeterminate form of function. [1+4]
: lim (1 1 )
Evaluate: 74| =
X = O(x2 sintx
4. What do you mean by the asymptote of a curve? Fine the asymptotes of the curve
(x =)’ (x=2y) + 20x —y)' ~x =9y +2=0 [1+4]
x2 y 2
5. Show that for the ellipse ¥y = 1, the radius of curvature at any one extremity of
a’ b
major axis is equal to the half of the length of latus rectum. [5]
6. What do you mean by fundamental theorem of integral calculus? [5]

Evaluate: J-a &

YR ax
0 Jx++/a-x

7. Using the method of differentiation under integral sign, find the value of

—aX
j'w § _Sn¥ - dx also deduce that j -§—1»r—1§- dx == [4+1]
0 X 2 ’
i —
8. Define Beta and Gamma function. Use it to evaluate: -[0 x01-x? dx [1+4]
9. Find the area of the surface of the solid generated by the revolution of the cardioid
r=a (a+ cos 6) about the initial line 5]
10. Define Bernoulli's differential equation with example. Find the solution of the equation
éX + —l—tany:—% tanysiny [1+4]
dx x X“
11. Find the general solution of the differential equation: y = 2px + p’y’ (51
. . dzy d}’ 2x .
12. Solve the differential equation: —5- - 48— +4y=e"" +sin2x [5]
dx X

2
13. Solve the differential equation (2x + 3)? S% +2(2% +3) gl — 4y =8x (5]
e X



14. Transform the equation x> — 2xy + y* + x — 3y = 0 to axes through the point (-1,0)
parallel to the lines bisecting the angles between original axes. (5]

5 2 2
. . / 2 4 . x° Y
15. Show that the lime X ¥y = a2 + b2 is a tangent to the ellipse — Exzes 1. Also find the
a® b

point of contact. [4+1]
16. 1dentify the conic x* + 4xy + ¥ 2%+ 2y —6=0. Find its centre and length of axes. [1+2+2]
OR
What does the conic 1 = Y %266: represent. Sketch-its graph and describe it.

sk
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. -

The figures in the margin indicate Full Marks. l e B eAT ;1
Assume suitable data if necessary. : ™ =

% XA

1. If y=log(x+ Na?+ x2 ),then show that
) @)yt xni=0

) (@) yuer H20HD) Xar + 00 =0.
5. Assuming the validity of expansion prove that {he series by using Maclaurin's series:
2 4
X

lim { sinx \\;5
x =00 x "'J _
4. Define an asymptotes to a curve. File all the asymptotes of the cubic
x- 23"~_ny @x-y)tyxy)+ 1=0.

3. Evaluate:

2 2
5. Find the pedal equation of the curve: L3 S 1.

2
Feotx T

a
a
6. Show that e dx =
: jO 1+\/7cotx 4

7. Evaluate: jg 1Q—g—(l-+—a~(:—0—s—)9~dx, using the rule of differentiation under the sign of
cosXx

integration.
8. Define Beta and Gamma function. Using Beta and Gamma function evaluate:

i
j04 cos? 0'sin*0 de.

9. Find the volume of the solid formed by revolution of cardioid r = a (1-cos8) about the
initial line.

10. Solve %}1 =2ytanX + y2 tan’ x.
X

11. Solve the differential equation: y = yp© + 2px
2

12. Solve the differential equation: g—% - 21}: +y=xe"sinx.
dx dx
P
13. Solve the differential equation: x? g«% +4x ?1! +2y=¢.
X
OR

The current in a circuit containing resistance R and inductance L in a series with voltage
source E. Find the current in the circuit as the function of time.

[51

[5]

ey
wn
o

(51

(5]
(3]

[51
[1+4]
[5]
(5]
(51
(5]

B3]

[l



14. Derive the standard equation of ellipse. {51
15. Find the angle through which the axes may be turned so that the equation x+2y+5 =0 may

be reduced to x = ¢ and also determine the value of c. (51
16. Show that the conic 3x2 + 10xy + 3y%-26x - 22y + 43 =0 is a hyperbola. Also find the
eccentricity. [1+4]
OR ‘
Describe and sketch the conic
. Asd
2secO -1 [5]

ok ok
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N EHK S

State Leibnitz’s theorem. If y =log(x+ \/Ia2 F 22 ) then using the theorem show that
(a’ + xz)yz +xy; = 0 and hence show that (a* + xz)ylﬁz +(2n+ Dxye + nzyn =0. [1+4]

ey

2. Assuming the validity of expansion, find the expansion of: log(secx) by using Maclaurin’s .
theorem. [5]

3. What do you mean by indeterminate form? State various forms of indeterminacy. Evaluate
1

hm /’1 s : \1—?
x =0 20 |x* [5]
U X
4. Define asymptotes and its types. Find the asymptotes of the curve
x3+4x2y+5x}':+2_\3+2xz+4xy+2y2-X—9y+ 1=0. ’ [1+4]
5. Find the pedal equation of the curve of '™ = a"cosm6 ‘ [5]
6. Show that _[ 2 X ax =L log(2 +1). 5]
0 sinx+cosx 2+/2
7. Evaluate, by using the rule of differentiation under the sign of integration: J.; M dx (5]
COsX
; I dx
8. Define Beta and Gamma function and use these to evaluate J —7 -~ {5]
(1-x%)/6
9. Find the area included between an arc of cycloid x = a(0 - sin 8), y = a(1- cos0) and its base.
OR
Find the volume of the solid formed by revolution of the cardoid r = a(1+cos 0) about the initial
base. [5]
. . . d ;
10. Solve the differential equation = + X y= XJ; . [5]
dx 1-x?
11. State Clairatut’s equation, find the general and singular solution of y = px + p —p%. . (5]
12. Find the particular  integral and hence solve the differential equation
y" -2y + S5y =e"sinx. - [5]
2
: . . d
13. Solve the differential equation x? mzi = x-(-i—}i +2y=xlogx. » [5]
dx~ dx
14. Through what angle should the axes be rotated to reduce the equation
3x° +2xy+3y2 ~2x =0 into one with the Xy term missing? Also obtain the transformed
equation. [2+3]
15. Deduce the standard equation of the hyperbola. - [5]
16. Describe and sketch the graph of the equation r = —-—]9“
2-3sin6
OR
Find the centre, length of  axes and eccentricity of the conic
3x% + 8xy - 3y% - 40x — 20y + 50 = 0. [5]

* %k
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[y

. State Leibnitz's theorem. If y = a cos (logx) + b sin (logx) then show that
» xzyn+2 + (2n +1) Xyp+1 x+ (n2 +1) y, =0.

2. Apply Maclaurin's series to find the expansion of e secx as far as the term in x.
1

3. State L'Hopital's rule. Using it evaluate lim (__sm X Jx2
x>0l

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

5. Show that for the ellipse z—; + %’-2- = 1, the radius of curvature at the extremity of the major

axis is equal to half of the Latus rectum.
T

2

6. Integrate:
cgrate £ (1+sinx )2 +sinx)

cosxdx

© ¢ Xgsinx

7. Apply the rule of differentiation under integral sign to evaluate: .{0 S, ccrscd. Y |
X
hence deduce that I ® X k=l
0 x 2

8. Define Beta and Gamma functions. Evaluate: J'; X4V a2 —x?% dx

2
9. Show that the area of the astroid x> -y2/3 =a?? is 3”:
OR

Find the volume of the solid of revolution of the cardoid r = a(1+cos8) about the initial

line.
10. Solve: x %Jrzy = x*logx
11. Solve: y = yp* + 2px where p = %

4%y | qdy o gz

12. Solve: =+ 3 —F 2y = e“*sinx

2
13 Salves xol W g% L
dx? dx x  x?

14, Derive the standard equation of an ellipse.
15. Through what angle should the axes be rotated to reduce the equation

3x2 + 2xy + 3y2 — 42 x =0 in to one with the Xy term missing?
16. Find the center, length of the axes and eccentricity of the conic

9x2 + 4xy +6y% —22x —16y +9=0

OR

Describe and sketch the graph of the equation r =

3+2 cos6
Kk
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14,

15.

16.

9
. Solve: (x*D? - 2)y = x>+ —

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

If y=(x*-1)", then prove that: (;xg«l)yn,kz +2xyYpe—n(n+1)y, =0
Assuming the validity of expansion, expand log(1+x) by using Maclaurin's theorem.
1

logx

lim

Give an example of indeterminate from, Evaluate: X — 0

(cotx)

Find the asymptote of the curve: (x2 - y2)2 - 2(x2 + yz} +x~1=0

Find the radius of curvature for the curve r™ =a™ cosm9.
OR
Find the pedal equation of the following curves y* =4a(x+a).
1

log(1+
Evaluate: log( ZX) dx
0 (1+x%)
Evaluate by using the rule of differentiation under the sign of integration:

Tlog(l+a’x’)
I 779X
p 1+b°x
:,;S 1
Define Gamma function. Use it to prove: J cos” 4x dx =%
G
Find the area of a loop of the curve : a2y2 =a’x? -x*
OR

3

. . . . 4 2
Prove that the volume and surface area of a sphere of radius 'a' is —ma’and 4na“®

respectively.

. Solve: dy + -Zlog y = W* (log Y)2
dx “

X X

. Find the general solution of the differential equation y = (1-+p)x +ap”.
= I .
. Solve: (D*3D+2)y = ¢ sinx

1

X
OR

A certain culture of bacteria grows at rate proportional to its size. If the size doubles in 4
days, find the time required for the culture to increase to 10 times to its original size.
Through what angle must the axes be rotated to remove the term containing xy in
11x% +4xy +14y2 =35.
Prove that: 2x2 + 3y2 —4x~12y +13 = Orepresents equation of ellipse. Find its center,
length of axes, eccentricity, and direct ices of ellipse.

53

Show that the line xcosa + ysino = p will be a tangent to the hyperbola 5}:;-2/—2-—:1 if
a~ b

2

o) i
a® cos? o — b? sm2

axpz.

# o ok

[5]

(5]

[5]

[5]



INSTITUTE OF ENGINEERING Level = | BE

Full Marks

3

Examination Control Division | Programme | All except BAR

Pass Marks | 32

Time

3 hrs.

2078 Kartik Year/Part | 1/1
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Candidates are required to give their answers in their own words as far as practicable. -
Attempt All questions.

All question carry Equal Marks.

Assume suitable data if necessary.

SNENENEN

1. State Leibnitz's theorem. If y// ™ + y~1/™ = 2x , prove that (x* = 1)y; +xy; - m’y=0,

and hence show that (x2 ~D)yp2 +(2n+1)xy,yg +(n? -m? )y, =0.

X

N2

Apply Maclaurin's series to find the expansion of =
I+e
hence find the expansion of log(1+e").

~
e
/7

| | e N
State L-Hospital's rule. Evaluate [”_” ko x}
x>0 x

(3]

4. Find the asymptotes of the curve of x? (x—- y)z - az(xz + }12) =0.

5 Define the radius of curvature, obtain the radius of curvature for the curve at the origin
3,3 . :
X +y =3axy.

xtanx dx=12[-(7r—2)

24
6. Prove that: jw
: 0 secx+tanx

7. Apply the method of differentiation under integral sign to prove.

dx 7a

(a+bcosx)2 - (a2 —b2)3/2

Q tmy N

5 i —
8. State Beta and Gamma function. Use them to evaluate: jx6 \/;j x2 dx
. 0 7
9. Define the term quadrature. Find the area bounded by the curve r=a(l—-cos8).
OR
Find the volume of the solid formed by the revolution of cycloid x = a(8 +siné ),
y = a(1+cos@) about x-axis.

10. Solve the differential equations: (x +y +)dx +{y —x)dy =0

e

11. Find the general solution of the differential equation: e” — p‘3 - p=0 where p=

as far as the term in x” and



12. Solve the different equation: { D’ 32D+ )y=¢"+ 2

13. Solve: (x2D2 +xD-1)y= X
' OR
A radioactive material has an initial mass 100mg. After 2 years, it is left to 80mg. Find
the amount of material at any time t.

14, Through what angle the axes be rtotated o remove the term containing Xy in
1x? +4xy+14y° =5=0. | ’
15. Define hyperbola as a locus of a point and deduce the equation of hyperbola in standard
form. '
16. Find the ceﬂter, length of axes, and eccentricity of the following conic:
36?4+ 8xy -3y - 20y~ 40x+50=0

F k&
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T

[

S

10

11.
12.

14.

15.
16.

. If y=acos(log x) + b sin(logx) prove that:

Candidates are required to give their answers in their own words as far as practicable.
Attempt AUl questions.

Al questions carry equal marks. £ 4

Assume suitable data if necessary. fi

(i) KCyrrxyrty=0
(i1) X* Va2 2nt+1)RygsH02+1)y=0

State and prove Lagrange's mean value theorem.

State L' Hospital's Rule and hence evaluate X}ir_l; O(co”{x)Sin 2%

Find the asymptote of (x+y)2(x+2y+2) =x+9y-2

. Find the radius of curvature of the curve r = a (1 - cos).

Or,

Find the pedal equation of y*=4a(x+a)
/2 .
Evaluate - j xs4mxco>i< —dx
o COs X+sin X
Tlog(1+a’x?)
Using the rule of differentiation under the integral sign, evaluate J. —gg(ﬂLE——i—;—; dx
0 1+b°x
n/2 /2
Obtain the reduction formula for Jﬁ cos” xdx and hence evaluate j cos'? xdx.
0 0

Obtain the area of a loop of the curve y* (a2+x2)=xz(a2—x2)

Or,
Find the volume of the solid formed by the revolution of the cycloid x=a(6+sin0)
Solve the differential equation: g =Y i tan

dx x X
Find the general solution of y=Px-+x*p’
Solve (D*-2D+5)y = e**sinx
2
. Solve x° ELZ——- 2xgz_4y =x*
dx“ dX
Or,

A radio active material has an initial mass 100mg. After two years, it is left to 75mg. Find
the amount of the material at any time t.

What does the equation 3x*+3y*+2xy=2 become when the axes are turned through an
angle 45° with the original axes.

Obtain the equation of hyperbola in standard form.
Find the center for the conic 3x*+8xy-3y>-40x-20y+50=0.
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R

10.

11.

12.
13.

14.
15.

16.

tim tanx %
- Evaluate x—0 (—-———)

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. If y=sin(msin”x), show that (1-x*)y,,,~(2n+1xy,, +(m’-n®)y,=0, where

suffices of y denote the respective order of derivatives of y. [5]

State Lagrange’s mean value theorem. Verify it for the function y =sin x on [--7-2:-,1‘-] Is

this theorem valid for the function y = tanx on [0, ©]? £4 ' [1+3+1]

i

¥

Find the asymptotes of the curve (x+ V2 (x+2y+2)=x+9y-2. [5]
Find the pedal equation of the curve y* =4a(x+a) . (5]
Evaluate, if possible J: /n xdx. [5]

it
Apply differentiation under integral sign to evaluate j: € SM%4x and then show that
X

r AR s » [4+1]
0 X 2 .
e Sn
Define Beta and Gamma function and use it to show that, j cos” 30sin® 60 dO = ok 5]
. ! _

Find the volume of the solid formed by the revolution of the cardioid r = a(l + cos 6)

about the initial line. (5]
Solve the differential equatién gz +ycotx =2cosX. | [5]

X .
If p stands for -31 , then solve the differential equation y — 2px + ayp’ = 0. ' {51
X
Solve the differential equation (D? — 2D + 5) y = e*sinx. [5]
Solve the differential equation (x’D? +xD+1)y =sin(logx?) . [5]
Define ellipse and obtain the equation of ellipse in standard form. [51
Prove that the locus of a point which moves in such a way that the difference of its
distances from the point (5, 0) and (-5, 0) is 2 is a hyperbola. _ [5]
Describe and sketch the graph of the conic r = -———1-9——— [5]
~ +2sin®

ok ok
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Candidates are [‘CQUITCK to give their answers in their own words as far as praciicable.

Attempt All questions.
All questions carry equal marks.
Assume suitable data if necessar V.

If y=e“" ", then prove that (I-x")y, ., ~Q2n+ Dxy,., ~(r* +a%)y =0
Assuming the validity of expunsion, find the expansion of log(l+e )by using
Machlaurin's Theorem.

lim 1IN %
» sinx
Evaluate: x—0 —-—\

X

Find the asymptotes of the curve:

L la- M“ 2

. . b ; . ‘ ;
Show that for the ellipse —+ 5— =1, the radius of curvature at the exirertty of major
a 2

axis is equal to half of the latus rectum.

R 1 _i, oy T : )
Show that f ot (I =x+ x )y = T fog?2
Evaluate by using the rule of differentiation under the sign of integration
j log(1+acosx)
—— —t,

Cosx

¢}

-yz
! ® »e Il
Prove that: )‘ \[_;e Cdyx ly —=) = —=
50 Jo Yy 2\/2

Find the surface area of solid generated by revolution of cycloid.
x=a(@+sind), y = a(l +c0s@) about its axis.

- Solve the differential equation:

dy 1 , 3 ]
o —sin2y=x’cos’ p
X X

)

. dy :
Ifp denotes o then solve p* - dxup +8y* = ¢

X
. a? b a
Sotve: —2 -2 4, _ 2,3
dx® dx
dly dy
Solve: x? 22 %Y v=logx
dx® dx

- Derive the standard equation of an cllipse.

2
, . . , Xy
- Find the condition that the line X€Osa + ysina = p to touch hyperbola —-*5=1 and
a b°
also find point of contact.
SFind the  centre, length of  axes and eccentricity of  conic

Ox" +4xy 4697 ~22x -] 6y+9=0.
OR

(
4
D) '

I -3cosd

escribe and sketch the graph of polar equation: » -

%
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1 -1

1. State Leibnitz's theorem. If y™ +v™ =2x , show that (x’ —l)y2 +xy, -m’y =0and

hence prove that (\xz - l)yn+2 % (2n +1)xy, ., + (nz -m’ )yn =0. [2+3]
2. State Roller's theorem. Does the theorem hold when the function is not continuous at the

end points? Justify your answer. Verify the theorem for f(x) = x? —4x+3 on[1,3]. [5]

L
. im (sinx \x*
3. State L-Hospital's theorem and evaluate x — O( ) [5]
X
4. Find the asymptotes of curve 4x® —3xy” -y’ +2x* —xy—y* —=1=0 [5]
5. Find the pedal equation of the curve y* =4¢(x +¢) (5]
Z sin’x 1
6. Show that [2————dx =—log(~/2 +1 5
0 ginX +COSX 2 &( ) 5]
7. Evaluate, by using differentiation under the sign of integration [5]
2.2

rlog!l+2a ;{ !dx

0 1+bx
8. Define Beta-Gamma function and use it to evaluate J.Og cos® 30.sin” 60.d0 [5]
9. Find the surface area of the solid generated by the revolution of the cardioids

r=a(1+cos0) about the initial line. [5]
10. Transform the equation 12x> —10xy+2y’ +11x—5y+2=0 by translating the axes into

an equation with linear term missing. [5)
11. Derive the standard equation of hyperbola. [5]
12. Find the centre, Length of axes and eccentricity of the conic [5]

9x? +4xy + 6y’ —22x—16y+9=0

OR
2
Describe and sketch the graph of the equation r = Sl
2 +3secO
13. Solve 9_X+M:X3 cos’y [5]
dx X

14. Solve the differential equation of xp® —2yp+ax =0 [5]
15. Solve (D? ~1)y = sinh(x) [5]
16. (><2D2 +xD+1)y:= s'm(logxz) [5]

* %k
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Candidates are required to give their answers in their own words as far as practicable.
Artempt All questions.

All questions carry equal marks.

Assume suitable data if necessary.

. - . _I 'Y
State Leibnitz’s theorem on heigher order derivative, If y=e®™ * prove that
(1 +x? )y,,_+2 +(2nx +2x~a)y,,, +n(n+1)y, =0
State difference between Roll’s Theorem and Lagrange’s Mean value theorem. Verify

[
Lagrange’s mean value theorem for f(x) = X(x-1)}(x-2) when x € : O%_{

L 3

Define inderminate form of a function. Evaluate

ben ( tanx )/2

x—>0

X
Define asymptote to a curve. Find the asymptotes of curve Y +2xy% + x’y - y+1=0.
Find radius of curvature of the curve x> + y° = 3axy at origin.
OR
Find the pedal equation of the polar curve ™ = a™ cosmé.

cosx dx
+sinx {2 +sinx)

n/
Integrate : j &
0 (1

. - . . oe N sinx |
Apply differentiation under integral sign to evaluate J —dx.
. 2a 5 [ 5
Define Beta and Gamma function. Use them to evaluate [} X"/ 2ax —x~dx.
, % . A_ %3,
Show that the area of the curve x”3 +y/3 =a”3 is gna .

OR

Find the volume of the solid formed by the revolution of the cardoid r = a(l+cosB) about
the initial line.

10. Solve: (1 +y? )dx = (tan"] B X)dy

11

-Solve: y=px—4/m® +p* where p= d'_y
dx



12.

13.

14.

Solve: (D2 +2D+1)y =¢* + x2.

2 7 7
Solve: Solve: x? d—%— 2x dy_ 4y =x*.
dx dx

OR

A resistance of 100 ohms, an inductance of 0.5 Henry are connected in series with a
battery of 20 volts. Find the current in the circuit as a function of time.

What does the equation of lines 7x” +4xy+4y? =0 become when the axes are the
bisectors of the angles between them?

- Derive the equation of hyperbola in standard form.

16.

Find the foci and eccentricity of the conic x? + 4xy +y? —2x + 2y-6=0.

OR
. . 12
Describe and sketch the graph of the conic r=—«-""——.
6+2sinH

o
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

State Leibnitz theorem. If log y =tan™' x , then show that

(+x*)y,,, +@Cnx+2x =1y, +(n* +n)y, =0 [1+4]

State Rolle's theorem. Is the theorem true when the function is not continuous at the end

points? Justify your answer. Verify Rolle's theorem for f(x)=x’5x+6 on [2,3]. [1+2+2]
lim (m)

. State L-Hospital's rule. Evaluate x — 1(2 - x) [1+4]
Find the asymptotes of the curve (x + y)2 (x+2y+2)=x+9y-2 [5]
Find the pedal equation of the ellipse ~b-—~ + Xz— =1. ’ [5]

. 1] '
Evaluate the integral L;—z—dx (5]
Apply the rule of differentiation under integral sign to evaluate _f:wdx and hence
X
deduce that j 2.k S 325 | [5]
Define Beta function. Apply Beta and Gamma function to evaluate _";axs v2ax —x’dx [5]
Find the area common to the circle r = a and the cordioid r = a(1+cosb) [5]

Through what angle should the axes be rotated to reduce the equation

3x* +2xy+3y’ =4/2x =0 into one with the xy term missing? Also obtain the

transformed equation. [2+3]
Derive the equation of an ellipse in standard form. : (5]
Find the product of semi-axis of the conic x* —4xy +5y* =2 [5]
OR
. : 12
Describe and sketch the graph of conic r = —————
3+2cosH
Solve the differentiate equation of (x° —y*)dx + 2xydy = 0 [5]
2 dy
Solve: y =yp~ +2px where p= I [5]
X

Solve (D? ~6D +9)y = x’e** [5]
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11.

12.
13.

14.

15.

16.

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

All questions carry equal marks.

Assume suitable data if necessary.

State Leibnitz's theorem. If y = (sin”' x)*, show that
(1 - X2 )Yn+2 - (2n + I)XYnH - n2Yn =0

x2 +ab

(a+b)x

differ from Lagrange's mean value theorem.

Verify Rolle's Theorem for f(x)=log ; Xe[a,b].How does Rolle's Theorem

1

lim sinx \x
Evaluate x — O*( )
X

Find the asymptotes to the curve y° +2xy’> +x’y—-y+1=0

Find the radius of curvature at origin for the curve x* +y° = 3axy.

n 2
Show that I x log(sinx)dx = —Z—log%
0

Apply the rule of differentiation under integral sign to evaluate J € IIX 4x and hence
X
0

deduce that _[ mx X =

il
2

2a
Define Beta function. Apply Beta and Gamma function to evaluate fxs V2ax —x? dx

2/3

Find the volume generated by revolution of astroid x** +y?*/ about x-axis.

What does the equation 3x” +3y? +2xy = 2 becomes when the axes are turned through an
angle of 45° to the original axes?

Find center, length of axes, eccentricity and directrices of the conic

3x? +8xy-3y* —40x—20y+50=0

OR
12

2—-6¢c0s9

Deduce standard equation of ellipse.

Describe and sketch the conic r =

Solve the differential equation: (1+y?)+(x—e™ )? =0
X

Solve: xp® —2yp+ax =0 where p = g_y
X
2
Solve: ,g-}zi+3d—y+ 2y =e™.sinx
dx dx

Resistance of 100 ohms. an inductance of 0.5 Henrv are connected in series with batterv
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Subject: - Engineering Mathematics 1 (SH401)

Candidates are required to give their answers in their own words as far as practicable.
Attempt AU questions.

All questions carry equal marks.

Assume suitable data if necessary.

2

State Leibnitz theorem. If y =e* | then show that vy ,, —2xy, - 2ny,, =0.

Expand e*loge(1+x) in ascending powers of x upto the term containing x* in Maclaurin’s
series.

State L-hospital’s rule. Evaluate,

lim 7 i \‘tanx

x—0 i{fJ

o

State the types of asymptotes to a curve. Find the asymptotes of the curve
(X -y (x+2y +D)+x+y+1=0.

Find the chord of curvature through the pole for the curve r = a (1+cosb).

IOIDHTX J o

Show that nlog?

0 14+x?
Apply the method of differentiation under integral sign to prove -
l'“ dx 3 n(a’ +b°)

W P
Y0 (asin® x+b cos” x)* 42°b’

(SR

Using Beta -Gamma Function, show that
.

X o ) 37[_'4
fOA sin® x.cos® x dx =

192

Find the area included between an arc of cycloid x = a (6-sin8), y = a (1- cos) and its |
base. ‘ |

OR

Find the volume of the solid formed by the revolution of the cardoid r = a (1+cos8) about
the initial base.

(. What does the equation x* + ”’\E(y ~y? =2a’ become when the axes are turned through

an angle 30° to the original axes?

Derive the equation of an ellipse in the standard form.



12. Find the eccentricity of the conic,
x? +4xy+y* -2x+2y-6=0
OR
Describe and sketch the conic

10cosech

" 2cosech+3
. - "!.!_3
13. Solve: g i
dx 2x+y-3

dy

14, Solve: ——+ytanx =secx
dx
3.2 dy
15. Solve: y = 2px+p’y”; where p =
2, , 3
16. Solve: x* d :/ -2 xmy—+2y:—l—
dx”© dx X
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

All questions carry equal marks.

Assume suitable data if necessary.

If y = (sin” x)* then show that:

) (1-x"y,-xy,~2=0

i) (1-x%)y,,, ~(2n+1xy,, ~n’y, =0
- . oo X(x+3) r
State Rolle's Theorem and verify the theorem for f(x)=—==;x €|~ 3,01
otz
. him [/ tan x \Hx
Evaluate: x — Ol i
\ X J

Find the asymptotes of the curve: (a+x)*(b> +x’}=x".y’
Find the pedal equation of the curve 1’ =a’cos20

‘ /4 (SInX 4 COSX)
Evaluate J. ————-—~—-) X
¢ (9+16sin2x%) ‘

. 3 28 5 [—_-—Z_ 1
Use Beta Gamma function to evaluate jrn X A Zax—x" .dx

Evaluate by using the rule of differentiation under the sign of integration.

e *sinbx |
LN

0 X
Find the area of one loop of the curve r = a sin 36
OR

Find the volume of the solid formed by the revolution of the cardioid r = a (1+cos8) about
the initial line.
Find center and eccentricity of conic x* +4xy+y”> —2x+2y—6=0

S

OR

. 55 ’ . 10
Describe and sketch the graph of the equation r = —
3+2Zcosd




[eseey

.Find the condition that the line Ix + my + n = 0 may be a normal to the ellipse

11. Show that the pair of tangents drawn from the center of a hyperbola are its asymptotes.

& i i . . d v
12. Solve the differential equation: YV rtan

X X X

oy
(WS)

2 d
. Solve: y—2px+ayp” =0 where p= =L
e . : dy %
14. Solve the differential equation: X;;— +ylogy=xye
(AX

2
15. Solve the differential equation: x° ii% + xSiz — 4y =x’

dx dx

¥k k
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v" Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.

V' All questions carry equal marks.

v’ Assume suitable data if necessary.

1. State Leibnitz's theorem. If y = (x” —1)", then prove that

(Xz _1)Yn+2 + ZXYnH - n(n - 1)Yn =0
2. Assuming the validity of expansion, expand log(l +sin x) by Maclaurin's therom.

lim ix _
3. Evaluate x — Ogi}l__i
X

o

Find the asymptotes of the curve£ x(x—y)? =3(x*-y*)+8y=0

5. Find the radius of curvature at any point (r,0) for the curve a’ =1’ cos 200/

6. Show that: ﬂ—Xﬂ);~dx o
0 1+cos”x 4 _
7. Apply differentiation under integral sign to evaluate Lm log a+bainx dx

a—bsinx sinx

8. Define Gamma function. Apply Beta and Gamma function to evaluate:

rmcosz 60.5in* 30 = = '
0 192

9. Find the area inclosed by y*(a—x)=x" and its asymptotes.

10.If the axes be turned through and angle of {an“ 2, what does the equation
4xy —3x* —a’ = 0 become?
11. Find the center, length of axes, eccentricity and directrices of the conic.
2x% +3y* —4x-12y+13=0
' OR

10

Describe and sketch the graph of the conic r = ———
: 3+2co0s8-

12. Deduce standard equation of hyperbola.

" 13. Solve the differential equation: xlogx%y— +y=2logx
X

14. Solve: (x - a)p’ +(x-y)p-y=0:wherep= fdl

dx
15. Solve: (D*~D-2)y =e” +sin2x

16. Find a current i(t) in the RLC circuit assuming zero initial current and charge g. if R = 80
ohms, L = 20 Henry, C = 0.01 Fardays and E = 100 volts.

ok sk e
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Subject. - Engineering Mathematics I (SH401)
Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.
Ify= 1og(x +va’+ x"‘o) , then show that (32 +x? )yMz +(2n+1)xy,,, +n’y, =0 [5]
State and prove Logrange’s Mean Value theorem. (5]
lim
Evaluate: x — [T (sinx)™* (5]
Find the asymption of the curve a’y? + x*y* —a’x? + 2ax’ - x* =0 [5]
Find the radius of curvature at the origin for the curve x° +y® = 3axy
Jx
Evaluate = dx [5]
i
—ax __ —bx
Apply differentiation under integral sign to evaluate ffm— © dx [5]
X
4 4 2 In—-4 .
Using Gamma function show that _[ sin” xcos“ xdx = o5 [5]
\) A s
Find the area bounded by the curve x* = 4y and the line x = 4y -2
"OR
Find the volume of the solid generated by the revolution of the cardioid r = a (1-cos0)
about the initial line,
Solve: Sinx dy +ycosx = XsinX f5]
dx
5
™ [3]
d’y . dy v
Solve: — . = X 5
dx* dx 5]
dly dy
Solve: x> —% —x—2X+y=logx 5
dx? dx -~ 8 5]
Transform the equation x?-2xy+y?+x-3y=0 to axes through the point (-1,0)
parallel to the lines bisecting the angles between the original axes. (5]
Find the center, length of axes and the eccentricity the ellipse
2x% +3y? —4x—12y +13=0 [5]
Find the length of axes and ecentricity of the conic 5]

14x? —4xy +11y* —44x - 58y +71=0
OR

Desceribe and sketeh the conie r = 12
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. '

All questions carry equal marks.

Assume suitable data if necessary.

SNENENEN

State Leibnity's theorem on Leigher derivatives:

—

If y=sin(m sin”! x) then show that
(1-x%) yarz - @n+1) Xy + (m>-0%)y, = 0

X

2. Assuming the validity of expansion, find the expansion of the function

X

by Maclaurin's
I+e* [

theorem.

xe* —(1+x)log(}+x)

XZ

3. Evaluate lim

4. Find the asymptotes of the curve y° + 2xy* + X’y —y+1=0

S. Find the radius of curvature of the curve y=x>(x—3) at the pdints where the tangent is
parallel to x-axis
OR
Find the pedal equation of the curve r’ =a’cos20
1

dx
x++a2-x? 4

7. Apply differentiation under integral sign to evaluate '[on/z

6. Show that I:

dx
(a’sin” x +b’ cos” x)’

dx

8. Use gamma function to prove that ’EW =T1/3
-X

9. Find the volume or surface area of solid generated by revolving the cycloid x = a(0+sin6),
y = a(l+cosB) about its base.




2 2
10. If the line Ix+my+n=0 is normal to the ellipse —)52—+Z—2=lthen show that
a -

aZ bZ —(32_b2)2
[

11. Solve the locus of a point which moves in such a way that the difference of its distance from
two fixed points is constant is Hyperbola. :

2
12. Solve the differential equation xg——}; + 2EIZ =6x
: X

dx

13. Solve (x2D*+xD+1)y =sin(logx?)

14. Solve y=yp® +2px where p-= .3.}1
X

2
15. Solve: g—}zi+3g}i+2y =¢” sinx
dx dx
. ' . 10
16. Describe and sketch the graph of the equation r=————
2-3sin0

OR
Show that the conic section represented by the equation ’
14x2 —4xy+11y> —44x-58y+71=0 is an ellipse. Also find its center, eccentricity, latus

rectuns and foci

K%k
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Attempt All questions.

All questions carry equal marks.

Assume suitable data if necessary.

ANRNENEN

1. State Leibnitz's Theorem on higher derivatives. If y = sin (m sin”'x) then show that
(l—xz) Vai2 - (2nt+1) Xyne1 + (m*-n%)y, =

2. State Rolle's Theorem and verify it for the function f(x) =———=, xe[-3,0]

1

Lt tan X )2
Evaluate: x — 0 (-—— X
X

LI

4. Find the asymptotes of the curve (x* — y2)? = 2(x* +y*)+x-1=0

5. Show that the radius of curvature at any point (r,0) of the curve
m

™ =a™cosmf is ——
m+l

(m+1Dr
6. Show that j; I—O-I%Qi;f)- dx:%logfl
+ X

7. Evaluate by using the rule of differentiation under the sign of integration

[ty
Y X

2 z 4 ) S5t
8. Use Gamma function to prove .[06 cos” 36. sin” 60 :192

9. Find the area bounded by the curve x*y =a*(a—y) and X —axis
OR

g 32
Show that the volume of the solid formed by revolving the ellipse %+%—2— =] about the
a

line x = 2a is 4m%a’b cubic units.

10. Solve the differential equation (1+ y%) dy = (tan"'y —x) dx

. d
11. Solve the differential equation y = yp2 +2px where p= EX-
X



12.

14.

1.3

16.

Solve the differential cquation (D? =2D + 5)y =e**.sinx

. : . I’y dy

. Solve the differential equation x* Sz— x Yy 2y =xlogx
dx” dx
OR

Newton's law of cooling states that the temperature of an object changes at the rate
proportional to the difference of temperature between the object and its surroundings.
Supposing water at 100°C cools to 80°C in 10 minutes in a room temperature of 30°C
find the time when the temperature of water will become 40°C?

If the axes be turned through an angle tan6 = 2 what does the equation 4xy - 3x” - a’= 0

becomes.

Find the condition that the straight line x cos a + y sin o = p touches the ellipse
2 2

>£2 +}T =]

a b

Find  the centre, length of axes and eccentricity of the conic

9x* +4xy + 6y? —22x-16y+9=0

OR

. 12
Describe and sketch the graph of the equation r = —— -
: 3+2cos6

*k k%
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

All questions carry equal marks.

Assume suitable data if necessary.

If Y = Sin(m sin”x), then show that (1- xz)yn*2 —2n+Dxy, g+ (” ~— nz)yn =0

— as far as the term in x°
l+e®

Apply Maclaurin’s series to find the expansion of

lim
Evaluate: x — 3(2 - E\
" a

Find the asymptotes of the curve x(x - y)* ~ 3(x*-yH)+8y=0

2 2 2
Find the pedal equation of the curve x3 +y3 =a’
. . ; ; I+a
Apply the method of differentiation under integral sign to evaluate _[ Og?(—fg——z—l dx
+
0
Show that j log(l i x%) dx =nlog?2
1+ X

1

Use Gamma function to prove that 'f
"a-x )6

Find the area of two loops of the curve a’y? =a’y? -x*

OR
Find the volume of the solid formed by the revolution of the cycloid
x = a (0+sinf), y = a (1-cos ) about the tangent at the vertex.

yd
. Solve the differential equation (1+y?)+(x—e™ ¥ )-~Y~ =

. Solve: y—-3px+ayp” =0
. Solve: (D ~-2D+5)y =e** sinx
. A resistance of 100 Ohms, an inductance of 0.5 Henry are connected in series with a

battery 20 volts. Find the current in the circuit as a function of time.

. What does the equation 3x* +3y? +2xy = 2 becomes when the axes are turned through an

angle 45° to the original axes.

. Show that the locus of a point which moves in such a way that the differences of its

distance from two fixed points is constant is a hyperbola.

.Find the center, length of the axes and eccentricity of the conic

2x% +3y? —4x-12y+13=0
OR

Nacerrihe and cleateh the oranh Af the nolar ealtatian of canie v — J_Q—(_J_(_)_S;S“(EQ—-
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3. Evaluate m,l (»1“— : )
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Candidates are required to give their answers in their own words as fdr as practicable.

All questions carry equal marks.
Assume:suitable‘data if necessary.

v
[V Attempt All questions.
-V

v

1. If y=(x*~1)", prove that (X’ 1)yn:2+2XYar1-n(n+-1)ya= 0

2. State and prove Lagrange's mean value theorem and Vérif}' f{x) = log x, xe[ie].

.x—>0 sin? x

4. Find the asymptote:%\gf the curve x(x—y)*-3(x* -y )+8y 0. L l

3 3 -
5. Find the tangent at (a b) to the curve (X} +(%j =2,

-s,"'::v%cosﬁidx 22_11:1 i, - ‘

. D ; Ve o o % : T ~V1 g ll
‘differentiation under integral sign, evaluate _l-a -de. N
L o O x(1+x7)

9. Find{he;aréabetw_een the curve and its asymptotes y?'(a—'-x) =x%,

OR

‘ Find the 'v'ol‘mne of the ellipsco‘id formed by the revolution of an ellipse L+ 1—2 =1.
a® b’

10. Transformvthe-‘?- equatlon Bk —2xy+4f +8x-1 0y+8—0 by translatmg the - axis -into an -

equatxon th lmear term mlssmg

»«\\‘ Fmd the equatlon of elhpse ‘whose centre is ongm and whose axis are the axis of
coordmates and-passes through the pair of curves (1, 6) and (2,3).

12. Preve that the product of the serm axis of comc 5x +6xy+3y +l2x+4y—4 0 15

£ . s

13. Solve the cllfferentlal equatlon xdy—ydx \/;(_ + y dx

- ‘14 Fmd th‘, general SOlUthIl of the d]fferennal equahon xy (p +2)= Zp); +x

7 -15: Fmd the oeneral solutlon of the dlfferentlal eqUatlon (x D2+4xD+2)y—e

16 A tank contams 1000 liters of fresh water. Salt water whlch contalns lSOgm;a of salt per

llter Tuns. mto it at the rate of 5 liter per minute and well-stirred: mxxture runs out of i it at
; the same rate When w111 the tank’ contam SOOOgms of salt‘7 '

) OR
e dly 2
Solve —L —y =x" cosx.
dX2 .

kokk

10 _

&
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

All questions carry equal marks.

Assume suitable data if necessary.

ANENENEN

LI/I’f y=log (x+ \j/ (a® +x?) show that ( a2+x?‘)yn+2 + 2n+ DXy + nzyn =(
\_2/. State and prove Lagrange's Mean Value theorem.
fim g sinx —sin 2x

3. If x—>0 : is finite, find the value of a and the limit.
tan” x

4~ Find asymptotes of Xy - 2+ +x-1=0

/ -
6memaj§35d:5m>m

Find the radius of curvature at any point (x,y) for the curve x* 3+y‘/ g™

2a f
7. Use Beta and Gamma function to evaluate jo x> /2ax - x* dx

x
, wg " sinbx . - - . . .
8. Evaluate jo —————dx by using the rule of differentiation under the sign of integration.
X

9. Find the volume of the solid formed by the revolution of the cardiod r = a (1+cos0) about
initial line.

OR
Find the area bounded by the curve x%y = a’ (a-y) and the x-axies
W(ﬂve the differential eduation dy =Y 4 tan 2
dx x X

11. Solve the differential equation xg—y— +ylogy = xye”
X

2

_12-Solve the differential equation 51_)2/ + 2-51}1 =g +e
dx dx

13. Solve y = pX- Jm? +p2 where p = g—}i
X
OR

A resistance of 100 ohms, an inductance of 0.5 henry are connected in series with a
battery of 20 volts. Find the current in the circuit as a function of time.

14. Solve that locus of a point which moves in such a way that the differences of it distance
from two fixed point is constant is Hyperbola.

2 2

15. Find the equation of ellipse of the form X + R 1 where a>b
15 q p 773
= a b
16, Describe and sketch the graph of the equationr = ol
= 2secB-1



N

f1.

roond
(N

14. "
15.

16.

16y =log (x++a? +2), show that (a + X)y, +(2n+ Dy, Yy, =0.

State and prove Lagrange’s mean value theorem.

Use Gamma function to prove that j T 66 o :
Fl—x’) 2 e P .
. “ g o ) ) e tsinbx
- Using method of differentiation under integral sign, evaluate: J_'”—“x dx.
0

Find the Center of Co.nic 3x2+8xy-3y2—40>§-20}'+50=0

Subject :- Engineering Mathematics I
2068 - Shrawan

- tix
v lim_( tanx
I'valuate: #
' Sx— 0 x )

Iind the asymptotes of the curve (x2 = yA)(x + 2y +)+x+y+1=0

show that for the ellipse —5+ el 1, the radius of curvature at the extremity of the
a = -

major axis is equal to half efthétatus rectum.
Evaluate: j " =
g I+A/tanx i

dx T ‘

Find the angle through which the axes must be turned so that the equation ax® +
2hxy + by? = 0 may become an equation having no term involving xy.
Obtain the equation of an ellipse in the standard form. -

Solve the differential equation (x + y+ D~ L.

Fir_ld' the general ’Solx1t§on of the diﬁ"er'cnti'al equation: P‘"‘-4xyp+~8y2;‘0

€

Find the general solution of the differential equatian: (D? + 2D + 1)y = e'cosx.

Newton's Law of cooling states that " The temperature of an object changes at arate
. g ste . 2 3¢ &

proportional to the differences o'i‘“_'iempret;;res between the object and it's sqfrounci_
ing'". Supposing waier ata 1emp§ciurefl 00°C. cools to 80°¢ in l,Orninutes.,,‘in aroom
maintained at 30%. Find \.vhen the tempreture of water will becomes 40"L |
" OR
dy dy

Solve: x2 —5—4x—+6y=x
: , dx
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. '

All questions carry equal marks.

Assume suitable data if necessary.

If y'™ 4y = 2x Show that:

a) (x° 2_1)yr+xyr —m’y =0
B) (xX’=1)ymat(2n+1)XYaes + (0*-m D

State the Rolle’s theorem and use it to prove Lagrange’s mean value theorem.

Evaluate: - (—l—— : )

x>0\ x? sin’x

_ Find the asymptotes of the curve a 242 + 2ab’x + b2x? + ax? + 2ax’ + x*—x%* =0.

. Find the pedal equation of the curve ™ = a"cosm®. : @
T ‘\ 7/’ a j 2 7l { ) -
i : " G D Ay
Show that dx = oglizsly & Yo . e
0 (sinX +cosX) 92 & ) f2 ; . a{ ( : )

\ obj 9 &
e *sinbx

Apply differentiation under integral sign to evaluate j. X
X
0

= f
: 1 Hg->* 2O
. Use Gamma function to evaluate J.o x®y1-xdx f S w%

. Find the area of curve }jz(Za —x) =x" and its asymptotes. EEN

OR

Find the volume of solid formed by the revolution of the cardiode r = a(l + cos6) about
the initial line.

‘j:g; c/ Jc

: - .y
. Solve the differential equation Ey— —2ytanx = y2 tanx
X

. Solve the differential equation xp® — 2yp + ax = 0 where p = dy/dx.
. Solve (D? -2D + 5)y = 10 sinx
2
. Solve the differential equation x° %_22’_ + 4)(%Z +2y=¢"
— X X

4, Derive the equation of an ellipse in standard form.

Prove that the normal at a pomt t of the rectangular Hyperbola Xy = ¢? meets the curve
again at a point t; such that t* t =-1.

16, Find the equation of axes and length of axes of conic x> —4xy -2y +10x +4y=0

7 OR
12

S e

Necrrihe and sketch the polar conic r=—
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-1 i
@ Ify=e*""* prove that (1 + X )Yne2+ (2nx F2x - a)ypri+ n(n+ Lya=0

_ 1. 2. State and ptove Lagrange’s mean value theorem.
' Boie, a

lim Sinx \x

3 Evaluate
x—=0 X

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

Find the radius of curvature of the curve r=a(l- cosf).

o’ tan (ax
(2x) dx.

« @ pply the me{hOd Ofdlffcrentlatlon under illtegfal Sl to. eVa}uate J,O —————2)_
. {1+ x
nl2 in? xdx 1 L Ee R A '
- _sintxdx 1oy

Moty § Perethat"j =
0 SN X + COS X ¢4'

. 3 n/6 o St
/@ Use Gamma function to prove J cos® 38.5in? 60.=——..
St - 0 102

. . ) - N 5 2 2 .
9. Find, by methad of integration, the area of the loop cf the curve ay” =x" (2 - x).

"\) ¥ ) 7
@)Sol\'é the differential equation (I+x")—+Yy=¢
v dx

@Solve Y= yp* + 7p\< where p :'dy;/dx - $5 9/

. " o ,
12. Solve (D* - 7D+2)y:x + X i ] R

E W’j\’ewmr‘ lav of cooli 1g stztes that the temperature of an object changes et a rate

. proportional to the dnfere“ce of temperature between the objeet and 1ls surrounangs.

Sl Supposing water at 100°C cools to SOGC n 10 minutes, in a room temperature of 30°C,

find when the temperature of water wili become 40°C7
R
: ) gy
Solve the differential squation x~ -x—<+y=logx
ax
\
i T i Y y‘
14.Find the condiiion that the line £x + my + . = 0 may be the 2 — 4+ =
a” b-
15. Denve the eq ualion ci z hyperbola in standard form
/\r"“ c Q. } 1 ~ -~ 2 -
6.Find the centre, length of s and ecceniricity of the conic Zx° + 3y —4x = 12y = 13=0
CR
10
Identify and sketch the conic 1 = ————
_ 3 2cos€
P

i : =
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Cand1dates are requn'ed to give their answers in thelr own Words as far as pract1cable.
Attempt AUl questions.

Al questions carry equal marlrs

Assume suitable data if necessary.

Ify=Sin (m sin"lx), Prove that

[y

a) (1 -X )yz—xy1+m vy=0
b) (1- X)yn+z—(2n+l)xyn+1+(m —0) y,=

2. Obtain the series expansion of ¥ by Machaurin’s theorem as far as the term x*.

i 1
3. Evaluate e (tanx)x'

X—> X
4.Fmdme%mmmmmﬁmcwne@+yf@+2w+2@+wt«+9wa=a

am

(m+1)r™

5. Show that the radius of curvature for the curve r'™ = a™ cos m6 is

n/2  Xsinxcosx b3
6. Showthatf — i dx=—,
cos* x +sin? X 16

OR
Evaluate —dez—z
I (1+x%)

- 2.2
7. Apply differentiation under integral sign to evaluate I M

0 (1+b%x?)
dx T . ;
8. Prove that i m —. (Using Gamma function)
X

9. Find the area of astroid, x**+ yR = a2(3. :
OR
Find the surface area of solid generated by the revolution of cardioid r = a(1+ cosB).

10. Through what angle should the axes be rotated so that the equation 9x* - 23xy + 7y2 = 10
may be changed to 3x% + 5Y=5" '




