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Paper &

1. Answer the following questions:

OPTION-A
MAT-HG-1016/MAT-RC-1016
( Calculus)

1x10=10

OoTE 2GRS ©ed dl 8

(@)

(b)

(c)

Find the value of cos 1740°.

cos 1740° I i« Tened |

What are the domain and range of the

function f(x)=sinx?

f(x)=sin! x TR WMCFG AR AT
farat |

if Lt g(x)=—4 and Lt h(x)=0, find
x—a x—a

1t [n(x)-3g(x)+1]

i Lt g(x)=—4 g Lt h(x)=0 (o
x—=a ?

x—=a

4, 10)-3009+1] i wrem
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]

(d) Find k for which J () ={
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7x-2k, x<1

4x2,x>1

is continuous at 1.

k I 9W Sfedt 9 @
T7x-2k,x<1
=1 "
4x°, x>1

ol x=1 e ke |

Find the nth derivative of y= x".

Y= X" TR n-OF SIS GoTed] |

State whether, the following statement
is true or false:

The function f(x) = cosx is increasing
in the interval [0, n].

o Sf ot ! o fig S =1

f(x) = cos x T [0, 1] SEAIETS ILA |

Contd.



(d) If y=sin~'x, then prove that
(1-%2)y, -2y, =0

M y =sin™ x, (0% &4 W @
' (l-xz)yz—.xy1=0

1

(e) Prove that ar¢ sinx+arc cosx =%,

A P @ arc sinx +arc cosx = 7.

3. Answer any four questions: .  5x4=20

(@) Let f(x,y,z)=y1-x>-y*>-z2. Find

ol _1 |
f »5* "5 and the natural domain

of f.

W f(ny:z)=J1-x2—y2-Zz ’
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(b)

()

(d)

If y — e2sin"'x  then prove that
(]-"xz)yn+2 —(2"'"'1) XYn+1 -(n2 +a2)yn =0
M y = gasin™ %, (OCT A T A
- 3%) Ynsz -@n +1) sy (0 +02) y, =0
Show that the area of a triangle ABC

1 .
is —casinB
is 2 .

- (e’ (¥ ABC fager i %casinB.

If fand g are continuous at c in its
domain and g (c)=0, show that 7 is
also continuous at ¢.

MW £ g To 1ol 2R Afiewa] ¢ Rego
wRfoE % g (c)# 0, (TTT AN TN X 7/
TS ¢ e SRiva |
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(e) Evaluate, using L’Hospital rule:

X -
Lt Q+x)yx-e
x-0 X

GERsPreE Faw At FR I Sfedar e

a1 x —
1t (l+x)x-e
x-0 X

() If u is a homogeneous function of x _
and y of degree n, show that ' [
§

)

%u 2 8%u
oxoy Y oy? ne-Du

2
ngTg-l-ny

T u ot x W y I n AR TN FoW, (0T
a3 I} T '

0%u
dx? oxdy ° a2 (-1)u
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Answer either (a) or (b) from the following
questions : 10x4=40

R AR (a) T (b) T T 90 8

!. 1
_— x<-2
x+2

(@ () Let f(x)='§x2-5,-25xsa
m,x>3

Find () Lt f(x) (v) Lt f(x)

(c)_ xI:fsf (x), 5
!
| x+2’ x<-2
@A f(x)={x*-5-25sx<3
Jx+13,x>3

@ L0 o 1) o L),

T 111
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(i) Find the value of k and m for (u) State Euler’s theorem on
which the following funetlon f 18 . homogeneous function. If
continuous everywhere , 5 : . .

-1 +y

x-y

u=tan »X#Y, then

x2+5, x>2

=4 ' - AS | | - _ou ou ,
f(x) m(x+1)+k, 1<x 2 | prove that xg;c.-;-y—a;:sznzu. 5

23 +x+7, x<-1

| I ToE AR AT ToAoe s
kmmamﬁﬁwmmw | | LBy
o oo . wifioes ¢ - it 3 u=tan ST *tY,
. ’ C@CGW‘TWGJ
x2+5, x>2 | : 5w o
fl)={ m(x+1)+k, ~1<x<2 '[! x-5£+y—y=sm2u
2x3 +x+7, x<-1 L 5 (a) _(i) State and prove Leibnitz theorem. 5
ERABER TR B ft et it
B) 6 I u=log(x®+y°+2°-3xyz), - | . i
then prove that (i) 1f cos 1z log (—E) , prove that
ou ou ou___ 3 - | |
ox 0y 0z x+y+z 5 C XPYpa +@n+D)x Yy, +2n%y, =0.
: S
W u=log (x° +y° + 2° - 3xyz), ‘: Ly o)
(STT o4 1 T , ! I cos 3=log(;),wctwm
ou ou 0o . : S
_+_+_£=~_—3—- | xzyn+2+(2n+l)xyn+1+2n2yn=0

0x 0y 0z x+y+z
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(b) State and prove Lagrange’s mean
value theorem. Also state Rolle’s
theorem and verify it for the function

f(x)=x(x+3)e*/2in [-3,0]
| 1+4+1+4=10

atma%ﬂvnm%f%ﬁamwmm@m
Tl Tfe it = T | -3, 0] SRS
f(x)= x(x +3) e™*/ 2 TR AR A 3 |

6. (a) () Find the Maclaurin series for ex

and smx )
e ¥ sinxI AW (HRW mfﬁ@ﬁ
Tfereat h A

. | x
(i) Show that T—< log (1+x)<x
for x> 0. 5

x>0 I AR (&I &

X

5 <log t+x)<x,
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(b) ()

@

(@ ()

A triangle has sides a=3 units,
b=4 units and ¢=90°. Find the
length of the side c. 5

5! fIged AT T a= 3 &3, b=4
T e ¢=90°. ¢ IWHR WG [efa
s ]

Prove that
cos (A-B)=cosAcosB+sinAsinB.

Hence deduce that

sin?A+cos?A=1. 5

S ¥ @

cos (A-B)=cosAcosB+sinAsinB.

T TS S @

. sin?A+cos?A=1,

If Y =cos (msin'1 x), then show
that

(l—xz)yn+2—(2n+1)x yn+1+(m2—n2)yn =0.

S

i
i 3 (Sem-1/CBCS) MAT HG 1/2/RC/G 13 Contd.
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W y = cos (m sin™! x) » (T8 (Y& X (i) Describe the level surfaces of the
following functions : 212x2=5

(l‘xz)yn+2 _(2n+1)xyn+l +(m2 -n-z)yn =0

(i) Show that the function were Al TR P%d I 1 ¢

z=e"siny +eY cosx satisfies the
@ foyz)=x"+y?+2’

“ %z . 9%z o
equation =5 +—=5=0, A
q ax2 ay2 5 (b) f (x, y’ z) _ z2 _ x2 . y2

@MY @A z=e*siny+eYcosx

9’z 9%z _‘ '
FECBIE 'ax—g’fay—g-o ATREREACH! { ﬁ

fra @

(b) (i) Find the values of a.and b in

x(1+acosx)-bsinx

3

order that Lt
x->0 X

is equal to 1. 5

a 9% b I T SfFeat e

xlil+acosxj-bsinx
1 X 3) I 1 I

x-0 X
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OPTION-B
Paper : MAT-HG-1026
(Analytical Geometry)

1. Answer the following questions: 1x10=10
TR P el ol |
(i) Define a locus.
@Bt AWIRAALY Kl |

(i) Write the equation of tangent to the

2y
ellipse 25+-52- =1 at any point (x',y').

:2 +y5=1 Toiger R B (x,y) e
Bl e NI T
(iiij) Write the equation of asymptotes to the
2 2
hyperbola 32- - g—z =1,
x2 32
757 =1 R e e
el ot
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(iv) What are the. conditions that the

v

(vi)

general equation of second degree

ax? + 2hxy +by® +2gx +2fy +¢ =0
represent a parabola ?

AR REre TR
ax? + 2hxy + by? +2gx +2fy +c =0

q @bt wfige [y 79[ 56 e

Transform the equation x? + y2 =9 into
polar form.

x2+y2=9 ANFIABIE &I TR
AT ¥

Write the paramétric equation of the

X-x% _Y-h _2-2 _,
l m n )

line

X=X _Y-h _2-2 _, @R vk
l m n

ARG B
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(vii) Find the intercepts made by the plane

x-y+z=2 on the axes.

X-Yy+z=2 AN THFMRE SAIC Fq|
(IR T Tfenea |

(viii) Write down the coordinates of the

()

()

centre of the sphere given by the
equation

P +y?+2%2-4x-6y+8z+4=0.

P +y?+2°-4x-6y+82+4=0

CIFHOIR (FHT IR 7|

What is the value of the scalar product
of two perpendicular vectors ?

WOl o791 (S| SMH7FR T w2

Write the condition that the three
vectors G, p, ¢ be coplanar,

fobl (o G, j, & TSN AR 5D
fern
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2.

Answer the following questions :

2x5=10

o SRR Ol il o

(@)

(b)

3 (Sem-1/CBCS) MAT HG 1/2/RC/G

Find the equation of the circle
(c-hY +(y-k) =a?

when the origin is transferred to the
point (h, k).

TR%E (h, k) RA TR IR
(x-h) +{y-k) = a® T FeIRRS
TN el =01

Prove that the equation
6x% -5xy -6y* +14x+5y+4=0

represents a pair of perpendicular

lines.

et [ @
6x% —5xy —6y> +14x+5y+4=0
e GER TRl [did FE |
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(¢) Find the co-ordinates of the focus and

the vertex of the parabola
Yy’ -4y-2x-8=0

:;@Ww%mwﬁ@

(d) Find the angle between the planes

2x-y+z=6 and X+y+2z=7.

me'mqﬁﬁwn

(e) If R be a unit vector in the direction of

7, prove that

~ d 1. dr
Rx—:—- ——
t r?rxdt

TS r=|F|.
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3. Answer any four questions: S5x4=20

Rt 51t o ot 2

(@ If ax? +2hxy+by® +2gx+2fy+c=0
represents two linear equidistant
lines from the origin, show that

gt =clbr®-ag?)
T ax2+2hxy+by2+2gx+2fy+c=°'

AR YR AR AR AEIS L
AR O /F, (S0 A M @

£*-g*=cor?-ag?)

(b) What is the polar equation of a conic ?
If pSpP and QSQ' be any two
perpendicular focal chords of a conic,
then show that

1 1 *
+ .
SP.SP' . SQ.SQ' Is a constant.

NG $T AR e W PSP W=
QSQ' Bt NI Y ST AT F, (YA

1 1. |
@ Sp.SP | 80.80

@Bt 43T |
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(c) Reduce the following equation to the
standard form and determine the type
of the conic it represents

8x% -12xy +17y? +16x-12y +3=0
@51 TS S SR FotiaRie TR
T @ (=R N TR PRl 14 |

(d) Find. the equation of the plane
passing through the point (1, 2, -1)
and the line of intersection of the

two planes 2x-y+2z-2=0and
x+2y-4z+3=0.
(1,2, -1) ™3 eEfh IRt o
2x_y+22_2=0mx+2y-4z+3=0
. FNGE I FOIP0 I @RICIR TET (Rl
Fee 49 AP Bfonean
(e) Find the equation of the cone whose
vertex is (g, 8, 7) and guiding curve is

ax? +by? =1, z=0.

401 IR NI R 31 TS Heqm Meemm
TATF - (2, B,7) R P qamht 2oy

ax?+by® =1, z=0.

Contd.

- -~

B=2i+j-k
C=i-2j+2k
find (R 1)
(AxB)xE.
Answer 'either (a) or (b) from each of the.
following questions : ‘
woiq AfSUB! MR o[ (@) e (b) T o Tl fumi ¢
(@) () Find the equation of the pair of

straight lines perpendicular to the
pair of lines given by

ax® +2hey +by? =0 5
HRIN &Y Cﬂ@l FRERAETS TR
faefa =1 - | '

(i) Find the asymptotes of the
hyperbola

2x% -xy-y? +2x-2y+2=0 5
SRITER ST (U e =
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(b) (i) Prove that the product of the
perpendicular from the point.

(x,y’) on the lines
2 2_0 i
ax” +2hxy + by =0 18

ax + 2hx'y' + by'

1/(a -bP +4n? S

o 71 T (x,y) R o[
ax? + 2hxy + by? =v0, Zﬁﬁt ATRIN
Q4|

ax? + 2hx'y' + by

(i) Prove that the eccentric angles of
the extremities of two conjugate
semi-diameters of an ellipse differ
by a right angle. 5

4 T (7 TS DR TGN S

TOFR SRS Tesm @At Seane
I ST Bt I |
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S: (@) @)

Find the poIe of the line
Ix +my+n=0 with respect to

 the parabola y? = 4ax. 5

y? = 4ax wf‘agvc“o‘ﬁ AATH
Ix+my+n=0 ({ &K R Aot

o |

If the equation of the conic is

l
: -;=,1+ecos9, then show that the

equation of the tangent at the point

ais %=ecos€+cos(0—a), 5

2 B N TR - =1+ ecosd
’ r

@,mm@mmaﬁwmw
AN D

L ecosf +cos(0-a)
-
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(i)

. L
conic -;=1—ecos¢9,

Show that the length of the
semi axes of the conic

ax? +2hxy +ay? = d are

a+harl a-h"

OIS @ ax? +2hxy +ay? =d

IRE TR 7 e
, d . ,'d
a+h R a-h

Find the condition that the line

l .
- = Acos@+Bsiné touches the

-L—Acosa Bsi
- = +5sing FERR
l

" =1-ecosd AT ~opis R
56 ey =)
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T
|

6. (@ f)

Find the éymmetrical form of the
equation of a line x+y+z+1=0,
4x+y-22z+2=0 and also find its

direction cosines. 5

x+y+z+1=0 9%
4x+y-2z+2=0 [IR TS

' Wﬁwﬁcﬁwmm

ol TR R 3=

Find the equation of a cylinder
whose generating lines have the
direction cosines [, m, n and which
passes through the circle

2 +2z2=a% Y=0. S

a5t HfEt Tl @R s

I, mnoeR x2+2% =a?, y=03H
R T | HRORER 7wt R =t
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(i@

Prove that the plane
ax+by+cz=0 cuts the cone
XYy +yz+2zx=0 in perpendicular
Sooo111 |
lm —_—r—t—=
eSIfa+b+c 0,' . . )
o I T ax+by+cz =0 e
U xy +yz+2zx =0 *RFWRE 7Y

. 1.1 1

Find the equation to the sphere
that passes through the circle
X’ +y?+2°=5, x+2y+3z=3
and touches the plane
4x+3y=15. 5

P+y?+22=5, x+2y+3z=3

IR &% 4x+3y =15 TG o
RN MR PN R =t
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éﬁ.

7.
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@ @

Prove that (&4 3 @)
(dxl;).(b'x&)= Zz ZZ

N H.erice shdv; that (AftE (YSA @)

(axb) =a%?-(a.Bf 5

(i) A particle moves along the curve
x=2t2, y=t>-4t, z=3t-5
where t is the time. Find the

components of its velocity and
acceleration at time t=1 in the

direction { -3j+2k - 5

a1 PP =22, y=t*-4t,
2 = 3t -5 JCHE N0 T, TS t (T W
{\ﬁﬁ‘@\@mhl,m @ %

R Bl -3+ 2k I TS e
e
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G=4i+5j-k W f=i-4j+5k
(€39 79 @ W 5.7=21 T

) () U F=t}—tj+2(t+1)k, find at | 3
F=3i+j-k W (0T (o § ffa

t=0, the value of |

Sall
ar d* d% |dr
g g * igianita |n e |
d’F
dt? | S

WF =12 -tj+2(t+1)k, TTt=0®

—T"

i d’ d% |dr d’r [
dt o2 " dt3) ) dt dt?

T T =101

() Find a vector 5§ which is
perpendicular to both
G=4i+5j-kand §={_4j,5%
and §.7 =21 where j =3i+j-k.

5
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