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OPTION-A
 Paper : MAT-HG-1016/MAT-Ro- 1016 Tx -2k sl
| (Caleutus) @ Find kfor which S=1 5
1.  Answe owi B '

| r the following Questions: 1x10=10 is continuous at 1.

TR SAWINT T o 5 | |

| k T W Tfeedl I AW
(@) Find the value of cog 1740‘5. ) 7x-2k, x <1
cos 1740°a=_n:;@ﬁ\93“ ' | fl ax?, x>1

(b) What are the domain and

function f(x) = sin~! 5 ?

e x=1 e s

range of the

(e) Find the nth derivative of y=x™
f(x)=8ifl‘lx FToAN] m
= o SRS SASA |
Frani | o AR y = x" TR 1o

L () State whether, the following statement
it Lt g(x)= . !
@ 1t It glx)=—4 . LU h(x)=0 g s true or false:

[h(x) 3g(x)+ 1.

The function f(x) = cosx is increasing
in the interval [0, 7).

0, ors wmﬁﬂéﬁw%mﬂwz

f(x)=cosx‘$ﬁﬂﬁﬂ [0, 7] SRERTS I
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, i uestions: 2x5=10
(9) State whether the following statement 2. Answer the following q
1s true or false : en o g ol
wore Al SIS °
Every continuous function is differentiable,
W ot o7 B S g Lt‘—’-c-! d ot exists
AfST! wiffoen Tz SRR | (a) Explain why 2,7 does |
L ou |} |
h) Find = if u=log(x2 + y2) Lt = fom o 7 T
.
F™ Ry =t 3% o = log (x2 + ) (b) Find the nth derivative of the function
. yoam. .
@ I fx)= x(x -1), then on which interva] y= am TG n O SR et
the function is decreasing
Tt flx)= x(x-1), CoTS 3 Srpaers | © I v=x*+y° +z2, then prove that
B 2 FaICD! |
) x ov + ov + zgg =2v
() Sh ox o0y 0z
OW that the function F() = siny is _
not one-one ; . h : l
one-one in the interva] [O,n']. M o=+ 1 +22, AN AT
et @@ Fl) = s
( ) Smxw[(),ﬂlw . xgz.+y-a—l-)—+zéz=2v,
ox oy 0z

WWI
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(d) If y=sin-lx, then prove that b Iy _ gasin'x then pro‘}e that
(l‘xz)yz‘xy1=0 o

W 2 =
| (1'x2)yn+2"(2n+1)xyn+l-(n2+a )yn"o
Yy =sin" x, CO0T o = @

) " (l—xz)y2—xy1=0 ] R | . ) ﬂ.ﬁy=easin'1x’mmqw@

' . h_x2)yn+2__(2n+1)xyn+l—(n2 +a2)yn =0
(e) Prove that ar¢ sinx+ arc cos x = %, .
| & , () Show that the area of a triangle ABC
AT I @ arc sinx +arc cosx =14,
A ; is LcasinB .
3. An | | 2
9 ANSwer any four questions : 5x4=20
Re1cat sifist e S i o

. -
- (ea @ ABC frgem <if SeasinB.
(@) Let f(xyz)—Jl SR 2 . .
PP EIENITX T ~Y" ~2* . Find o
| i t cin its

f (0 l ..l , (d) 1If f and g are continuous a "
"2’ 5 and the natural domain domain and g (c)#0, show that T, is

| of f. .

also continuous at c

. W?ﬁf(x,y,Z)=Jl~x2 ﬂﬁfmgmimmmcw
f(o 1

1 - =@
’5’-5)mfa’ﬁl R z - | qﬁfﬁaﬁﬂ@g(c)#O,mm‘f A
St | e ¢ e SR

2
-y -22,

3 (Sem-1/CBOS AT HG 1jgpeyg. 3 Sea-1/CBC9 AT EG 1/RCIG 7 Contd.

A




e,
(€ Evaluate, ygjng ;. Hospital Answer either (a) or (b) from the following
rule : questions : 10x4=40
/ Tes 8
b Qe SR RIS (a) T (b) IR TH
=0
: (L x<-2
Wm ﬁﬂ‘l m' . x+2:
IR T B o ' ).2
| 4 (@ @ Let flx)={x"-5-2<xs3
ex)%_. Jx+13,x>3
xI—ito % L
m If u is 'k i |
2 homg i Lt fx) p) Lt flx)
and y of degreeg:ne°us function of x | Find (@) (7 O w0
» Show that © Lt flo). 5
\ |
»29u 2
ox’ +2xyafc\g+y2@ = 2
) ayz‘n(n—l)u : ~12’ xX<-
ﬂﬁuaﬁx%yq @ o flx)={x*-5,-2<sx<3
n
RV S WWW@M ' L\lx+13,x>3
\‘ 2 ‘
x2%u |
o Py ooy | @ Lt fx) m) Lt f () () Lt flx).
x 0 Pl nn-1)u ;
. | fefa =11
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(ii) Fiqd the value of k and m for | (i) State Euler’s theorem on
which the following function fis homogeneous function. If
continuous everywhere : - "5 : . a3 .3
. u=tan™ —y ,X#Y, then
x?+5, x>2
flx)= "‘m'(x+1)+k 1< UL sinou
I ~l<xs2 prove that X7 " Y5, = .9
2x +x+7, x<-1 ' '
. IR TR AR TOERE TotsivR Of
k9% m 3 W9 [y o1 g9 oS _ 3 +yd
T Tt s iy ¢ h : a1 3w u=tan” _y X2Y,
) L (S0 A ¥ T
X745, x>2 ouou
—_— — = Ssin2u
f(x)= m(x+1)+k, =l<x<?2 . xax+yay |
2% + X+7, x<-1 | 5 (a) (i) State and prove Leibnitz theorem. 5
isRioER BosiR OfE [ e =1
{b) o If U=log (x3 +vy3+z3-31y2): - - , . £\
then prove that : (i) If co Sq%: log (-;) , prove that
0x 0y 0z xig+z 5 Y +@n+)x Y +20°y, =0.
. S5
Iy = 3 | |
u =log (x +y3+z3-3xyz), , | 1Y x\"
MSNWW@ af% cos -5=log(;),3m°iww
ou u ou .
—_—t— 3 .
ax+6y+az"“x+y+z xzyn+2+(2n+1)xyn+l+2n2yn=0
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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+3)e™*/2in [-3,0]

- 1+4+144=10
e ot R i et | ) Ao
TAR T it e T | -3, 0] e
F(x)= x(x +3) e™*/2 v 2R S1eptom 491 |

6. » . )
(@ () Find the Maclaurin series for e*

and sinx,
e 5

€ ¥ sinx I I ’

(i) Show th x
at ——
1oz log (l+x)<x

for x>0,

x>0qw mmﬂ

——

Tz lgex)<y,

3 (Sem-L/CBC WATHG 1/3Rcye

_

(b)

()

(i)

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

5t frge™ ITAR LA a = 3 9FF, b=4
G % c=90°. c B f [
|

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

Hence deduce that

sin2A+cos’A=1- 5

o < &

cos (A- B)=cosAcosB+sinAsinB.

2T FYTS (S @

 sin?A+cos?A=1.

7. (@ (@) If y=cos (m sin™? x), then show
that

(1—x2)yn+2 —(2". + l)x Ynat (m2 -nz)yn =0.

5
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(i) Describe the level surfaces of the

| 5
’fﬁ' y = Cos (m sin"1 x) WA @ following functlons 2Yax2=

(1 —-X )yn+z—(2n+1)xy +1+( 2. ?)yn=o

| owe Al TEEIRT ST I 4 8
(u) Show that the function

‘ 2 2
z=e* szny+eycosx satisfies the (a) f(x,y,z)=x2+y +z

62 62

b) flxy2)=2"-*° -y

(b) ) Find the. valyeg of a and b iﬁ

order that Lt0 x(1+“°°sx) ~bsinx
x> x
is equal to 1.

Lt x(1+a°°sx) bsin x
=0T e |
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OPTION-B
Paper : MAT-HG-1026
(Analytical Geometry)

1. Answer the following questions :

O TR T o

() Define a locus.

<Ot AR I ey |
(i) Write the €quation of tangent to the
2

2
. X Y
ellipse S +5==1
P a? p?

at any point (y’, Y).
x2 y2

a? " p? =1 SR Rt Ry ()
B b ke forin)

(i) Write the €quation of asymptotes to the

2 2
hyperbola i-i=
yp 2 52 1,

\ 'x“z‘b“z“’ﬁ@wwm@am
/i T B
|

3 (Sem-1/CBCS| MATHG 1/3/Rc/G 1

1x10=10

_

iti that the
. : the. conditions
(iv) th:alazguaﬁon of second degree
gen :

ax? + 2hxy + by’ +2gx+2fy+c=0
represent a para}aola ?

e RS AT
2., ohy + by +2gx +2fy +¢ =0
ax :

q &bt wftge Ff = 56 e

() Transform the equation x? +y* =9 into
polar form. .
2ry?=9 FNFEET &AT AN BIEAEA
ol
(vi) Write the paramétric equation of the

x"xl_y_ylzz_ZI‘:r.
line = " n

x-% _Y-h _2-21_, IR AR

ﬁl«mm'

. ‘ Contd.
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R R RRREEEEBBEREIIIR=

. . 2x5=10
er the following questions
2. Answ o

(Vi) Find the intercepts made by the plane = w frae

X=Y+2=2 on the axes. N ' f the circle

. (a) Find the equation O
X-Y+z=2 ATer TFTN 85¥e gy -
(AR 17 Bfeveay

(x—h) +@-KF =a"

e ferred to the
) the origin is trans
when ﬂ,le oren
phere given by the point (A, .
equation b K R ZTR R
e (h, K -
X+y?iz ~4x~-6y+8z+4-9. v(x-h)2+(y’k)2=a2 ™=
fq 790
X +y? iz ~4x-6y+8z+4- ﬂ%mﬁ
IR o e foray prove that the equation
. . (b) _6y2+14x+5y+4=°
(ix) What is the value of the scalar prodyct 6x” -5xY ir of perpendicular
of two Perpendiculay vectors P represents a pair P
! 7T (o SRR T R o ; lines.
. | m
| (x) Write the condition that the three e 2 4+14x+5y+4=0
; vectors a> b, & be Coplanar, 6x° - 5xy -6y ﬁzﬁaq @
Fofl o3 4, 5, & TSN o sy i
a p, ¢ § @m
ﬁ'ﬂ“ Contd.
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(¢) Find ‘ N L
the V;l:tee:;o t? rdlnates of the focus and 3 Answer any four qu estions
myz Y oo fageieat 1B e TR Tt &
S YT2x-850 . .
- (@ 1f ax?+2hxy+by’ +2gx+2fy+c=0

w " ARG ﬁ‘ﬁ represents two linear equidistant

lines from the origin, show that

f4 _g4 =C(bf2 __ag2)

X+Y+25-7, i ax? +2hxy + by’ +2gx+2fy+c=0
T T W e Ul @ oI TGS
e et ﬁ‘ﬁ : AN W ol 91
(&) If 7 Ml TR R IR, (508
R be gy .
- 1 . 2 _ 2
r> Prove that Vector In the direction of f 4_ g4 =C (bf ag )
‘ : (p) What is the polar equation of a conic?
I-é)(g‘ 1 - df ' ! If PSP' and QSQ' be any tl{)o
dt ~r\2rx\r . erpendicular focal chords of a conic,
¢t » Where - P
r=|7|. then show that
M 7 3 g |
ww R —-—}———+-—-1—-"‘ is a constant.
q %R’@’Mamw | SP.SP' SQ.SQ" T
| d &fm S Re I PSP o

Rx%R 1 _ a5 0SQ’ B RS Foe TR Aifeel 2, (e
dt ~3Tx d\" T 1 :
-oat + ;@B 47T |
TS re7), @ Sp.SP'  SQ.SQ
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Reduce the following equation to the
standard form and determine the type
of the conic it represents

8x2_12xy+17y2 +16x-12y+3=0

ST SRR ] Spret FIBRS IR
] (T 497 *Mieq T Fwee 71

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

two planes 24 - Y+2z-2=0and
X+2y-4z43=9.

Find the equation,
VT is (a, g, )
ax? + by2

of the cone whose
and guiding curve is
=], 2= 0.

‘@f“io\@

3 (Sem-1/CBCS) MATHG 1/9/p0 & 2
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Answer eithe
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;- (a) or (b) from each of the.

jestions ©
following questlon

o lfist 2 = (@)

i f the pair of
i e equation ol o

(@ @ F:igttxttl lines perpendlcular to
;air of lines given by

ax2+2hxy+by2=0

faefa ¥
Find the asymptote
hyperbola

2x2_xy-y2+2_x—2y+2=0
P R R =
SRITEDR

Contd.
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(b) () Prove that the product. of the

(@)

perpendicular from the point.

(¥,y") on the lines
@xz +2hxy +by? = 0 is

Va-bPranz - 5

aﬂT‘TW ] (x',yl) ﬁ;‘ﬁ w

| ax2+2h'w+by2=ozafw .

oxt two conj
semi d.lameters of an ellipsréjlcliﬁ?;:
5

S.

(@ )

(i)

3 (Sem-1/CBCS) MAT HG 1/2/RC/0

_the paraboia y? = 4ax.

Find the poie of the line

x+my+n=0 with respect to

Ix

my+n =0 IR &3 e Fetd
!

If the equation of the conic is

.l._-.-,1+ecose, then show that the

r .
equation of the tangent at the point

1 _ ecos@+cos(@-a). 5

is
ais 7

| | 1
' ﬂﬁ&ﬁ"ﬂwm -’:=1+eooso

2, (oS TSl @ o R T i
AN B

! _ ecos8+cos(d-a)

-— =

r
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Find the Syrnmetrical form of the

® Show that the Jength of the 5 (@ 0 of a line x+y+2z+1=0,
ser;u axes of the conic | _pz+2=0and also find its
@+ 2y +ay’ =g are 4x+y | 5

equation

dire ction cosines.
’.L and d -
a+h a-h" 5 x+y+z+1=0 -
C‘T%,{@at @ gy2 4x+y"22+2=0
" aX"+2hxy +qy? = d Wﬁ@ﬂmm
IR SRR 0 S freeri el =1
JL \' d | linder
a+h & "a-h  pind the equation .of a cy .
(i) whose generating lines havehi ;
(ii) Findthe conditi . sines I, m, n and whic
nditi 4 . . direction €0 .
) on that the line | dl::Ses through the circle
—=AcosP + : P .
r BSlnH touches the x2+z2 =a2’ y=0. 5
‘ conic —=1-
B roT€c0s6, 5 , oo TR TR R S
| loa L m n'<'3(ﬁ°3x2+22=012,y-’-‘Ozlvég
r- 00080+ Bsing s T < Ao e Rl =
1, M T
AT
56 B )
Contd.
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(b)) ove that the p)
ane

7. (a) () Prove that (294 T4 @)

ax + by +
Y*ez=0 cuts the cone

Ol
Qi

TRl
Qi

Hence shovs;r that (sfe@ RS @)

=0 AN
XY + - ~
Y2+2x =0 “egbier o (@xB) =a%? - (@5 S
SN |
&7 3 I _i_ ] % +l _0 = i) A particle moves along the curve
e

x=0t2, y=t>-4t, z=3t-5
where t is the time. Find the
components of its velocity and

(i)

Hind the Cqua

2

thtiOn to the sphere
Tough the circle

¥ +~.92 + 22 5 acceleration at time t=1 in the
=9, X+ — 3 - -
e toucheg th Reakade direction -3j+2k- S
4J‘:“’3y=15 ¢ Plane
. ; . 2 «@ol ﬁsf‘\tﬁ‘ﬁ x=2t2, y=t2—4t,
e
SRRy PP Z=3t,5mﬁﬁw&ﬂ’@t@m
qu. Yy+3z=3 {@ﬁ(‘ilﬂmt:LWGﬁm
R3] x+3y=15 Ww’f‘f - - 2 gﬁn{@ﬁgﬁqfﬁ
GllFreq ) s Tt -3 +2K
S =
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G=4l+5j-k 9% f=i-4j+5k

m) @) If F=t-f+2(@+1)#, find at (©3W® 7 QR W §.7=21 TS
t=0, the value of F=3i+j-k T (ST (S 5 Rl
11
ar d*% d% |dF
dt’ dt2’ g3’ | at |» and
dt2 . 5

afl%r=t2{—tj‘+2(tﬁul),;:,wmw3
dF
dt

ar d%F  d¥F s
dt’ dt2 ’ F’

Rl ey

A Rl 2

(i) Find a vector 3 which i
@=4i+5j-kand Fei_as
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