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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.
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oy

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

@ x YzTXy1+V“0
(i) X Yo H2ntHDxynsHo+1D)y,=0

State and prove Lagrange's mean value theorem.

[S)

3. State L' Hospital's Rule and hence evaluate

4. Find the asymptote of (x+y) (x+2y+2) = x+9y-2
5. Find the radius of curvature of the curve r =a (1 - cosB).
' Or,
Find the pedal equation of y*=4a(x+a)
= M .
6. Bvaluate .| —SSIXCOX 4
p cos X+ sin”™ x
Tlog(1+
7. Using the rule of differentiation under the integral sign, evaluate ! ﬁg{-—-—w;r—g—)— dx
I+b"x
0
: wl2 /2
8. Obtain the reduction formula for f cos” xdx and hence evaluate _{ cos!? xdx.
i) Y
9. Obtain the area of a loop of '{he curve yz{ a“+x )—\1 (a5
Or,
Find the volume of the solid formed by the revolution of the cycloid x=a(6+sing)
10. Solve the differential equation: 9y =% rtan
dx x X
11. Find the general solution of y=Px-+x'p’
12. Solve (D2-2D+5)y = g”*sinx
13. Solve x° d 87 2 ay —4y = x*
x? T dx
Or,

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

14. What does the equation 3x*43y*+2xy=2 become when the axes are turned through an
angle 45° with the original axes.

15. Obtain the equation of hyperbola in standard form.

16. Find the center for the conic 3x*+8xy-3y°-40x-20y+50=0.
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If y=e™" % then prove that (1-x%)y,., —(2n+Dxy,,, - (1’ +a*)y, =0

TONNAKN

Assuming the validity of expansion, find the expansion of log(l+e”)by using
Machlaurin’s Theorem.

lim o %
3. Evaluate: x—0 (211}5-)
X

&

4. Find the asymptotes of the curve:
2 _ (a x)
a’ +x*

2 y2

5. Show that for the ellipse x—2—-+—l-,-§— =1, the radius of curvature at the extremity of major
] a .

axis is equal to half of the latus rectum.
6. Show that f:cot" (1=x+x2)dx= %— log2.

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

j- log(i +acosx)
cosx

0 2 weg ™ I1
8. Prove that: e? dyx| —=dy=—r=
: fo ‘/:; Y J;) \/; Y 22
9. Find the surface area of solid generated by revolution of cycloid.
x=a(@+sind),y = a(l +cosf) about its axis.
10. Solve the differential equation:
dy

——-+~1-sin2y=x3coszy
dx x-

11. If p denotes % , then solve p° —4xyp+8y° =0.

2

12. Solve: %-—2%41}-3: =
x

13. Solve: x* 247y x—@—+y—logx
d’ dx

14. Derive the standard equation of an ellipse.
2 2

15. Find the condition that the line xcosa + ysina = p to touch hyperbola %_lb}— —-1 and
a

also find point of contact.
16.Find ~ the  centre, length. of axes and  eccentricity of  conic
9%* +4xy+6y” —22x-16y+9=0.
‘ OR

Describe and sketch the graph of polar equation: » = —————
1+3cosd
kskk
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1. If y=sin(msin™'x), show that (I- x2)¥ ., — 20 +1)xy,, +(m® —n*)y, =0, where

ki

suffices of y denote the respective order of derivatives of y. [5]
2. State Lagrange’s mean value theorem. Verify it for the function y=sinxon [-323%1 Is
this theorem valid for the function y =tanx on [0, 7]? [1+3+1]
: lim %
3. Evaluate x>0 (_ga_xg) '
| X 18l
4. Find the asymptotes of the curve (x+ Y (x+2y+2)=x+9y-2. [5]
5. Find the pedal equation of the curve y? = 4a(x +a) . [51
6. Evaluate, if possible j: fnxdx. [5]
; - . . e ™ sinx ~
7. Apply differentiation under integral sign to evaluate _[:—-————dx and then show that
' X
rsmx . . [4+1]
0 x 2 R
ki 5
8. Define Beta and Gamma function and use it to show that, j' cos* 30sin’ 60 dO = 107 ° [51
. ) - 0 . . -
9. Find the volume of the solid formed by the revolution of the cardioid r = a(l + cos 0)
about the initial line. ' [5]
10. Solve the differential equatibn gl+ ycotX = 2CO8X. 51
r
11. If p stands for %Z- , then solve the differential equation y — 2px + ayp’ = 0. {51
12. Solve the differential equation (D>~ 2D + 5) y = e*sinx. (51
13. Solve the differential equation (x*D? +xD-+1)y =sin(logx®) 5]
14. Define ellipse and obtain the equation of ellipse in standard form. (5]
15. 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. 51
16. Describe and sketch the graph of the conic r= —————l—q—— [51
o o 3+25in0
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State Leibnitz theorem. If log y =tan™' x , then show that

1.
. Lz
(1+X2)Yn+2 +(2nx+2X*I)Yn+l +(n2 +n)Yn =0 V [1+4]
2. State Rolle's theorem. Is the theorem true when the function is not continuous at the end
points? J ustify your answer, Verify Rolle's theorem for f(x)=x*5x+6 on [2,3]. [14+2+2]
o ( nx) i
3. State L-Hospital's rule. Evaluate x -—> 1(2 X) : [1+4]
- 4. Tind the asymptotes of the curve (x+y)*(x + 2y +2) =x+9y~-2 v - [5]
X.2 y2 ’ . .
5. Find the pedal equation of the ellipse »55-+ Pl L. - [5]
6. _}}:Evaluate the integral L—)—{;dx : o ' e [5]
S ) . . , X » e ™ sinx o
7. Apply the rule of differentiation under integral sign to evaluate jo ~—————dx and hence
i sinx , ' m
..deduce that ———-—-dx = 5
F 2 - | | T
8. Define Beta function. Apply Beta and Gamma function to evaluate L x v2ax —x*dx [5] .
0. Find the area common to the circle r = a and the cordioid r = é(1+cose) a '[5]

10. Tthugh what angle should the axes be rotated to redu'ce the equation
3x% +2xy +3y> ~42x =0 into one w1th the xy term mlssmg‘? Also obtain the

transformed equation. [2+3] .
11. Denve the equation of an elhpse in standard form . _ [51
12. 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+2 cosG
13. Solve the differentiate equation of (x* —y*)dx + 2xydy 0 [51
2 dy
14. Solve: y =yp” +2px where p= ix [5]
15. Solve (D? ~6D +9)y = x*e** | ' . [5]

. . 2 .
16. Solve the differential equation of x” %5}21 2x dy = +2y= 4x° [5]
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11.
12.

13.

14.

15.

16.
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Attempt AU questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.
1 =1
. State Leibnitz's theorem. If y™+y™ =2x ., show that (x —l)y -+ xyl m’y =0and
hence prove that (x —~1)yn+2 +(2n +1)xyn+1 (n -m )y =0. [2+3]
State Roller's theorem. Does the theorem hold when the functlon is not continuous at the
end points? Justify your answer. Verify the theorem for £(x) = x* —4x+3 on[1,3]. [5]
l
: tim (. sinx
State L-Hospital's theorem and evaluate x — 0] —— [5]
X .
Find the asymptotes of curve 4x> —-3xy’ —y* +2x’ —xy—y*—1=0 [5]
Find the pedal equation of the curve y* =4c(x+c) [5]
sin’ x 1
Show that |2——————dx=—=lo J2 41 5
Jpsmx+cosx NG & ) ]
... Evaluate, by using differentiation under the sign of integration [5]
o 2.2
r..iqgﬂl tax )i
o 1+b"x
Define Beta-Gamma function and use it to evaluate E cos” 30.sin® 60.d0 [51
Find the surface -area of the solid generated by the revolution of the cardioids _
r=a(l+cos0) about the initial line. [5]
Transform the equation 12x* —10xy+2y’ +11x~5y+2=0 by translating the axes into
an equation with linear term missing. [5]
Derive the standard equation of hyperbola. [5]
Find the centre, Length of axes and eccentricity of the conic [5]
Ox? +4xy+ 6y’ —22x ~16y+9=0 |
OR
Describe and sketch the graph of the equation r = 125208
_ 2+3secO
dy , SIN2y _ 3042
Solve =X~ COS 5
olve ——+— y (5]
Solve the differential equation of xp®> —2yp+ax=0 [5]
Solve (D? ~1)y =sinh(x) [5]
(xZD2 +xD+ l)y = sin(logx ) [5]

ek
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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.

_ -1
State Leibnitz’s theorem on heigher order derivative. If y=¢*™" * | prove that
{1+x2)yn+2 +(2nx+2x -a)y,,, +n(n+1)y, =0

State difference between Roll’s Theorem and Lagrange’s Mean value theorem. Venfy

Lagrange’s mean value theorem for f(x) = x(x-1)(x-2) when x € [0 ;}

Define inderminate form of a function. Evaluate

Jim (ta_nx_}/,@
ux )

X0

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 r™ = a™ cosm®.

J% cosx dx

0 (1+sinx }2+sin x)

Integrate :

Apply differentiation under integral sign to evaluate f —ﬂd

. 2a
Define Beta and Gamma function. Use them to evaluate L x> 2ax — x2dx.

: 2 Y Y3
Show that the area of the curve xA +y/3 =a’3is -8-71'.a2.

orR
Find the volume of the solid formed by the revolution of the cardoid r=a(l+ cos8) about
the initial line.

10. Solve: (1 +y? )dx = (tan"“ y— x)dy

11. Solve: y = px —ym?* +p? where p=~;§/~.
X



12. Solve: (Dz +2D+l)y=ex +x2.
. 2 '
13. Solve: Solve: xzi%*zxgz—-f%y: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.

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

15. 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+2sind

sk
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v
v Attempt Al questions.

v Al questions carry equal marks.
v’ Assume suitable data if necessary.

: 2
1. State Leibnitz theorem. If y = ¢* | then show that y,,, —2xy, —2ny, =0.

2. Expand e"loge(Hx) in ascending powers of x upto the telm containing x* in Maclaurin’s

seri E:S

3. State L-hospital’s rule. Evaluate,

lim 1 tan x
X

4.-,‘State the types of asymplotes to a curve. Find the asymptotes of the curve

. ( ~yENx+2y +D+x+y+1=0.

A

6. “, Show that j l.;g(l—tx—)dx nlog2

Find the chord of curvature through the pole for the curve r=a {1+cos8).

7. Appiy the method of differentiation under integral sign to prove -

_7(a 24b%)

j% dx

o (aZsin®x+ b2 cos? x)?

8. Using Beta -Gamma Function, show that

In—-4
192

T,
. -
.[OAsm“ x.cos’x dx =

9. Find the area included between an arc of cycloid x = a (6-sin0),

base.

42°0°

OR

y = a (1- cos0) and its

l .
Find the volume of the solid formed by the revolution of the cardoid r = a (1-+cos0) about

the initial base.

10. What does the equation x? +2\/§xy ~y? =2a* become when the axes are turned through -

an angle 30° to the original axes?

11. Derive the equation of an ellipse in the standard form.




12. Find‘the eccentricity of ﬁle conic,
x2 +~4xy+y2 —2X +2y~>6= 0
OR
Describe and sketch the conic

10 cosect

[ =
2 cosecd+3

13. Solve: EX___E_“'_Z}:_E
dx 2x+y-—3

14, Solve: £1~X+ y tan X = secx
. dx'

15. Solve: y = 2px+p’y’; where p = gy

dx
v ) .
16. Solve: x* é—%,—2 xfl—y-+2y :_1_
’ dx? dx X

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

Al questions carry equal marks.

Assume suitable data if necessary.

State Leibnitz’s theorem on heigher order derivative. If y= gt x , prove that
(1 + xz)yn,r2 + (an +2x ‘a)}’xm +n(n + l)yn ={)

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 € [_0,%}.

Define inderminate form of a function. Evaluate

X =0 —
A X

-

- Define asymptote to a curve. Find the asymptotes of curve. y* + 2xy? +x%y -y +1=0.

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

OR

Find the pedal equation of the polar curve ™ = a™ cosm®.

%, ‘ >
Integrate : J;)A ‘CQS)\ dx -
(1+sinx {2 +sinx)
. _y . . ‘ ©e ™ sinx
Apply differentration under integral sign to evaluate _[0 —dx.
X

. . R 2»
Define Beta and Gamma function. Use them to evaluate _[0 ¢ x>y 2ax ~x%dx.

Y 2 2
Show that the area of the curve xA +y”? =aA is Zma’,

OR _
Find the volume of the solid formed by the revolution of the cardoid r =a(l +cos8) about
the initial line.

10. Solve: (1+ y> )dx ={tan™’ y—x)dy

11. Solve: y = px —y/m” +p* where p=

dy
dx’



12.

13.

14.

15.
16

Solve: (D? + 2D+1)y =eX +x7.

Solve: Solve: x* 2 & y Y -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 7x2 +4xy+4y =0 become when the axes are the

‘bisectors of the angles between them?

Derive the equation of hyperbola in standard form.
Find the foci and eccentricity of the conic x* +4xy +y> ~2x+2y-6=0.
OR v
12

Describe and sketch the graph of the conic r = ————.
. ‘ 6+2sin®

F kK
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11.

12.
13.

14.
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Candidates are required to give their answers in their own words as far as practicable.
Attempt AUl questions.

All questions carry equal marks.

Assume suitable data if necessary.

State Leibnitz's theorem. If y = (sin™ x)?, show that
(1 - XZ )yn+2 - (21’1 + I)XYrHl - n2Yn =0

2
Verify Rolle's Theorem for f(x)=log (X +ab; xe [a,b]. How does Rolle's Theorem
a v .

+b)x

differ from Lagrange's mean value theorem.

lim sinx \x
Evaluate x — O*( Jx
X

Find the asymptotes to the curve y° +2xy? + x>y —y+1=0
, <Xy Y=y

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

S 2
Show that j x log(sinx)dx = -g—log%
0

—ax _-»

X

: A’pply the rule of differentiation under integral sign to evaluate J. £ X ixand hence
’ ) 0

k deduce that _fsm—xdx = 5

v , e . 2a i
Define Beta function. Apply Beta and Gamma function ' to eva]uate f x°y/2ax —x? dx

2/3

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

What does ihe 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

Describe and sketch the conic r = 12
2—6cosO

Deduce standard equation of ellipse.
Solve the differential equation: (1+ y,z) +(x— gty ) % =
2 dy
Solve: xp® —2yp+ax =0 where p= ™
X
12
: ay Cly+2y e’*.sinx
dx?

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

%k ok

*
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. State Leibnitz's theorem. If y = (x> —~1)", then prowe that
(2 =1)¥ i + 2%Y gy ~0(0=1)y, =0

2. Assuming the validity of expansion, expand log(l+sinx) by Maclaurin's therom.

lim Vx
3. Evaluate x —0 d+x) “-e
4. Find the asymptotes of the curve: x(x—y)* =3(x* —y*)+8y =0

5. Find the radius of curvature at any point (1,8) for the curve a’ =1’ cos26

2

6.» Show that: fiif———zz%dx = %

a+bs111x dx
a bsmxsmx

s .Apply differentiation under. integral si gnto evaluatﬁ !

‘8. Define Gamma functlon Apply Beta and Gamma ﬁmctlon to evaluate

'mcos 60.sin* 39;—-771—
192.

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

" 10.If the axes be turned fhmugh and angle of tan” 2 what does the equation |

4xy—3x* —a® = Obecome?
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 1 = —————
. 3+2cosb

12 Deduce standard equation of h yper bola.

13. Solve the differential equation: xlogx—j—- +y=2 logx
X

14, Solve: (x—a)p® +(x~y)p—y =0: wherep :.3_31
X

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 vols.

H ok R
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If y = (sin™ x)2’ then show that:

foury
.

By Qa- X)Yz—XYI =-2=0
11) (1 X )}Imz (2n+1)XYn+l n yn—o

| 2. State Rolle's TheorEm and venfy the theorem for (x) = x{x:3) X [ 3 0]
o :

. ' e
EValuate x ~—> 0 ( fanx )

rw-.

4 Fmd the asymptotes of the curve: (»a +x) (B*+x)=x2 y?

. 5. F.md the pedal equation of the curvg}, r’=a -00_326
(sinx + cosx) '. 4,

6E nat
e Va aer (9+1651n2x)

|

1

’ _— - ; : ' .
;! 7. Use Beta Gamma fumctxon to evaluate j "N2ax—-xdx L
” 8. Evaluate by usmg the rule of dlﬂ'ere matxon under the sxgn of i mtegranon
1 ' i ' :

/{ _  f smbxdX

OR

|
Al o
’} 9. Find the area of one Ioop of the curve r=asin 30
/ .- Find-the volume of the solid formed by the reva]utlon of the cardioid r = a( 1+cose) about
)

the initial line. _
* Find center and eccentricity of conic x? + 4xy + y2 —-2x+2¥-6=0
OR | -

10

Describe and sketch the graph of the eauation I=—
, - T 3+2cosH




10. Find the 'con,dition,that. the line_ x + my + n = 0 may be é. normal to the ellipse

x x X .

2 2
Xy
=]
ca? v _ 7 ) |
11. Show that the pair of tangents drawn from the center of a hyperbola are its asymptotes.
12. Solve the differential equation: Y Y tand

13. Solve: y—2px+ayp® =0 where p:%v
14. Solve the differential equation: x—j—i—-&- ylogy =‘xyé’_‘ '
o 2,
~ 15. Solve the differential equation: x* f‘__}zi + xiz -4
S ! o Cdx dx

o kk

y=x*
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Candidates are required to give their answers in their own words as far as practzcable
Attempr All questions.

All questions carry equal marks.

Assume suitable data if necessary.

‘\\"\‘\

State Leibnity's theorem on Leigher derivatives:
If y = sin (m sin”' x) then show that
(1-x%) Y2 - 20+1) XY + (M*-07)yn = 0

Pk
.

X

2 Assummg the vahdlty of expansmn, find the expansmn ‘of the function 1—9—— by Maclaurm s
i d+e*

xe = (1 +x) log(l +x)

3. Evaluate lim, >

4 ‘F‘i;nd the asymptotesi?f’%fthe curve y3 +2xy* +x’y~y+1=0

5. Find the radius of curvature of the curve y=x"(x-3) at the pomts where the tangent is
parallel to x-axis : : . : . . :
OR

Find the pedal equéﬁghsf thevc?urVe r’ =a’cos26 “
6. Show that f : =1 .
_ X+A a -x*> 4 ) xS
7. Apply differentiation under integral si >to evaluate J' o dx
- Apply aule . grarsgn o - % (a%sin? x+b*cos’ x)?
. . ax o v
8. Use gamma func‘aon to prove that I —)—175 =I1/3

9. Find the volume or surface area of solid generated by revolvmg the cycloid x = a(B+sinb),
y = a(1+cos0) about its base.

U S



. o ,
10. If the line Ix+my+n=0 is normal to ‘the ellipse ,—X_—é+—§-2-=1then show that

)

a'2 bZ B (aZ _bZ)Z
T m? B

11. Solve the locus of a point which moves in such a way that the dlfference of its dlstance from
two fixed points is constant is Hyperbola. -

2
12. Solve the differential equatlon x-d——+2 dy 6x .
dx? dx

13. Solve (x’D*+xD+1)y = sin(logxz)

14. Solve y =yp’ +2px where p= %

, .

15, Solve: E—{-+3§Z+ 2y =e**sinx

' dx dx =

w 10
: ,.,,16 Describeand sketch the graph-ofithe equatlon =

, 2 3sm6

4 OR N
 Show that the conic section. represented by the equatlon R o

14x* —4xy+11y2 —44x — 58y+71 0 is-an ellipse:: Also find: 1ts center, eccentnmty, latus

-7 . rectuns and foci v . .

T ek




. e e e

‘10

- Find the volume of the

I1.
12.
13.

- 14.

15.

16.

. Us Gamma function to prove that j —7= =
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INSTITUTE OF ENGINEERING Level BE Full Marks | 80 -
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v Candidates are required to give their answers in their own words as far as practlcable

v Attempt All questions. .
v All questions carry equal marks.

v’ Assume suitable data if necessary.

1 If Y = Sin(m sinx), then show that (1-x%)y,,, —(2n+1)xy,,; + (m? -—n-z)yn =0

’ - X . .
2. Apply Maclaurin’s series to find the expansion of o as far as the term in x’
: ' +e
¢ TIX
3. Evaluate: x —» a(Z ——Ej 2
. _ a.
. 4 Find the asymptotes of the curve x(x - 3;‘)2 —43(’)&2 -y +8y=0" |

N | : 2 2 .
/5. Find the pedal equation of the curve x? +y? =a’ ' : e
6 Apply the method of differentiation under integral sign to evaluate J‘-l—gg(—l—%f————l

) +

: : 0

dx T
3
°(1-x5)°

Fhﬁ&‘the area of two loops of the curve azy2 = a?‘)(z -x*

OR o SN
solid formed by the revolution of the cycloid
x = a (0+sind), y = a (1-cos 0) about the tangent at the vertex. ’

Solve the differential equatlon (I+y )+ (x e‘a“ 'y ) dy

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 pom’c 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
© Describe and sketch the graph of the polar eduation of conic = M
. . ‘ _ 2cosect +3

ook

|2 /zg
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01 TRIBHUVAN UNIVERSITY
INSTITUTE OF ENGINEERING

N Exammatmn Comrol Division
: 2071 Shawan

Exam. A }

Level BE - Full Marks | 80
Programme | All (Except B.Arch) , | Pass Marks | 32
‘Year /Part | LAl Time | 3hrs.

Subjec't.{‘ - Engineering Mathematics 1 (SH401)

v

v’ Attempt All questions.

v’ The figures in the margin indicate Full Marks. .
v’ Assume suitable data ‘ifn‘ecessar’y.

1

2. State and prove Lagrange s Mean Value theorem.

lim

3. Evaluate: x — H (sin x)‘“‘”‘

4 Fmd the asymption ofthg—‘: curve a’ Zy? +x y2 —a2x? + 2ax’ ~x*=0

" OR

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

Evaiuate

P \mr—’—a ;
: ’ ax e—-bx )
7. Apply differentiation under mtegral sign to evaluate f—————-——~— dx -
‘_ ] |

A 4 % o .4 2 37!——'4

8. Using Gamma function show that ;jsm- xcosix dx= 155
0

'“9. Find the area bounded by the curve x> =4y ,and‘the line x=4y-2

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

CIfy= log(x +var+x? ) then show that (a +X )yn+2 + (2n +1)xyn+1 +1° Ya = 0

Find the volume of the solid generated by the revciutlon of the cardioid r=a (1 -c0s0)

about the initial hne

10. Solve: Sinx-gv}f- +ycosx = xsinx
X .

11. Solve: Xp2-—2’yp+ax=0where pza___
' B dx
: i 2 -
12. Solve: i—‘;—-—zél+yzx2e3x
dx dx ~

2., '
13. Solve: xz—g—'x%,——‘xg—z-ry:logx

dy

" 14. Transform the equation x? - 2xy +y2 +X - 3y =0 to axes through the point (-1,0)
parallel to the lines bisecting the angles between the original axes.

- 15.Find the center, length of axes and the

2x% +3y* —4x-12y +13=0

_ 16. Find the length of axes and ecentricity of the conic

14x —4xy +11y% — 44x — 58y + 7

Describe and sketch the conic r=

1=0-

OR

12
2—-6c0s0 .

Kok

eccentricity of the ellipse

51
- [5]

[5]
51

[5]

[51

[51
Bl
(5]

[5]

[s1

51
51
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Subject: - Mathematics I (SH401)

¥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 on hlgher derlvatlves If vy = sin (m sin”'x) then show that
(1-x%) Varz - 20+1) Xyne + (m*-nd)y, =
' \ ip . : X(x+3)
2. State Rolle's Theorem and verify it for the function f(x) = —=, xe[-3,0]
, o

1

- 7 Lt -
* 3. Evaluate: x =0 (tanx)x
S X

4. Fi‘nd'the éé.ymptotes of the curve (x* -~y ) “2x2+y)+x-1=0

o

Shcw that the radiue of ocurvature at any point (r,8) of the curve
PR m S ’

™ =a"cosmf is —
: (m+1)r”

6. Show that | Eggfl‘ld ™ log2
1+x* 8 .
7. Bvaluate by using the rule of differentiation under the sign of integration

—x -
e " sinbx
[ esinbx g
0 X .

T
8. Use Gamma function to prove '[05 cos® 36. sin? 66 = 1—59%

9. Find the area bounded by the curve x?y =a’(a~y) and X-axis
OR

Show that the volume of the solid formed by revolving the ellipse -——+I)y—z— 1 about the
a

line x = 2a is 4n%ab cubic units.

~10. Solve the differential equation (1+y?) dy =(tan™'y—x) dx

&

11.-Solve the differential equation y = yp* +2px where p= 3
X




12. Solve the differential equation (D - 2D +35)y = e sinx

2 s ‘
13. Solve the differential equation x> %%7 — x—gz +2y =xlogx
X X

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 2 room temperature of 30°C
find the time when the temperature of water will become 40°C9

14, If the axes be turned through an angle tan® = 2 what does the equation 4xy - 3x% - a’= 0
becomes. : ‘ .

15. Find the condition that the straight line x cos o, + y sin @ = p touches the ellipse
35_2_ . _}_’f_ » ’ :/ .
a2 b2 . - : . ca

16.Find  the centre, length of axes and = eccentricity of the conic
9% +4xy+ 6y —22x ~16y+9=0 '

OR

Describe-and sketch the graph of the equation r = A A
3+2co0s0
' koK
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Candidates are required to give their answers in their o

v

v Attempt All questions.

v All questions carry equal marks.
v

="}

“Assume suitable data if necessary.

1. Ify=log (x+ 1/(a2 +x2) show that ( a X )ymiz t (2n+1)xyn+i +1yp=0
2. State and prove Lagrange's Mean Value theorem. '

lim s 5
asinX —sin 2% . .
3. x> 0—F3— 18 finite,

tan3 X

find the value of a and the limit.

4, Find asymptotes of (-y) - 2Py +x-1=0

point (x,y) for the curve 2B pyH=g?

Find the radius of curvature at any

Prove that j: SInOX 4y = zcz-(b > 0)
‘ X .

Ch

o

o v 22
7. UseBeta and Gamma function to evaluate jo x5 2ax - x> dx

L PES —X s
Co e *sinbx
. Evaluate j:

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

o0

9. Fmd the v'ehllméof the so}id formed by the revolution of the cardiodr=2 (1+cosb) about

initial line.
' OR

Find the area bounded by the curve Xy = a* (a-y) and the x-axies

10. Solve the differential equation & Y + tan:y—
dx X X

, = . |

{1. Solve the differential equation x—d—z +ylogy = xye"
X

o< 4 . . : dzy dy | X ~X

12. Solve the differential equation yoes +2—=—=¢" +¢

X

. ax
/ d
13. Solve y = pX- m2 + pz where p = _5_3_]_
- X
’ OR

inductance of 0.5 henry are connected in series with a
ent in the circuitasa function of time.
h a way that the differences of it distance

A resistance of 100 ohms, an
battery of 20 volts. Find the cwt

14. Solve that locus of a point which moves in suc
from two fixed point is constant is Hyperbola.
. - : : : , %2 yz
15. Find the equation of ellipse of the form —+ 7z =1where 2>b
a .
. . ’ . 45ecH
16. Describe and sketch the graph of the equation T = m
secO—
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e 4zaevnp Al
' .‘—/ All questt

LT _._Sho,w that | & ————dx= --1 f 1
P _ [ e si*'l —-cosv \/2‘ ( * )

8. Obtam tha rachLmn formula for jcot“'n. dx_'a.nd hence 1nteﬁraLe J‘cot X dx.

‘ bmd the surrace area of sohd_ g nergité‘d_ Yrﬁ%lvmgthe cyclm P
"..;Y*a(l cose) e S T

1L What does tba equation: 3*42 - 4xy —25y2 ‘
an al‘lﬂe Ian S




|
i
|
i

dy

+}’CD'E X= 2c

transvs;se a

~

Vi

is is
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. / Candidaies are requned to: glve theu' answers n thelr own WOI’@S‘ as Iar as Urc,ctlcab?e

v Attemipt Al guesrzons' 3
v AU questions carry ec_;m! marks. e
4 Assume duzz‘able data if g necessary. . .

e If v”m+ y 1= 2X ;'how thﬁt

, a) (X *1)Y2+‘<Y1 Sy =000 e R
b) f‘{ l)ynTvT(ZIlTl\xynH + (‘1 -1n ) vq e

cos@) about_’g

-_15 Pro ve tnat the normai’at g nomt t of the brectangulur Hyperbola xy ——i c?mésﬁs the curve
3 agalnatapomf lsuchthattq—' 1.- T ) B e e

T v . ) 7 v,:_:{}
Descnne anﬁ sketch the pa]ar omc r——' ' 1

f3 2cos 9)
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Candidates are required to give their answers in their own words as far as practmable
Attempt All questions.

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

. Ify= Iog‘ (x ++/(a% + x?) show that (22X Viz + (201X + 107 ‘n ={
_ y

State and prove Lagrange's Mean Value theorem.

lim s
fx—0 a smtx 3 sin2x . is finite, find the value of a and the limit.
tan’ x

Find asymptotes of (x*-y°) - 2(x’+y*) +x-1=0

5. F ind the radius of curvature at any point (X,y) for the curve X y2P=p??

sinbx
6. Prove that j dx = ——(b > 0)
7. Use Beta and Gamma ﬁmctlon to evaluate _[ SV2ax—x* dx
‘ ree sinbx k
.- Evaluate- jo —————-———dx by using: the rule of dlffﬂrentxatmn under the: sxgn of mtegratlon.
p'4
. Find the Volume of the solid formed by the revolution of the cardmd r=a (1+cosB) about‘
initial line. :
_ ~OR
Find the area bounded by the curve x*y = &% (a-y) and the x-axies
e d
10. Solve the differential equation — Y oYt tand
CoTdxox- x
" : oo dy x
11. Solve the differential equation XE— +ylogy =xye
X
) dz r Hy
12. Solve the differential ec;uaﬁon —>+2-==¢" +e™
dx? -odx
' d
13. Solve y =px- ym?® +p* wherep= E}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.
o . x2 v
15. Find the equation of ellipse of the form —-+ ol 1 where a>b
: N A
16. Describe and sketch the graph of the equationr = ;f—sig————@l
, 2 sec

L




