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

1. Answer the following questions: 1x10=10

o 2HEIRT Tl fadl o

(a) Find the value of cos 1740°.

cos 1740° I T Tfered |

(b) What are the domain and range of the

function f(x)= sin1x?

f(x)=sin! x ToR AMCFG A= AR
foralf |

(9 1f Lt glx)=-4 and It R(x)=0, find
Lt [h(x)~39(x)+1]_
XxX—ra

Lt =-4 =
T Lt glx)=-4 g Lt h(x)=0, erg

X—=a

Lt [1(x)-3g(x)+1] 3 51 Srear)
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Tx-2k, x<1

- ch F09-
(d) Find k for which Aen

is continuous at 1.

k 3 IF SFHed a1 AR

Tx—-2k, x<1
fl)=4
4x“, x>1

Tl x=1 Re wfikifed |

(e) Find the nth derivative of y= x™.

Y= X" TS n-O% SRS e |

() State whether, the following statement
is true or false:

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

Oog TGl 61 7 e T <4 ¢

f(x) = cos x TFW! [0, 1] SEAETS I |
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(g) State whether the following statement
is true or false:

Every continuous function is differentiable.

Corq ol A5t ¢ iy e 9 8
A0 SR TR SR |

0
(h) Find = i us log (:2 + y2).
0x
= ﬁ‘ﬁw?ﬁu log (32 + y?) |

(i) If f(x)=x(x-1), then on which interval
the function is decreasing ?

I ) = x(x 1) , CoCE (S STFAT® Fefen)
QNI ?

() Show that the function f(x)=sinx is

not one-one in the interval [0,7].

(Y& @ f(x) = sinx T [0, 7] TeRETS
<R = |
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2. Answer the following questions: 2x5=10

©oTS AT epsiraeR Tww e

x
(@) Explain why L J'—I

t does not exists.
-0 X

Lt'—xlﬁsnfi@mww!

x-0 X
(b) Find the nth derivative of the function
e gl

Y= a™ TGN n OF SRS el |

(¢ If v=x*+y%+2%, then prove that
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(d) If y=sin~'x, then prove that
(l—xz)yz—xyl=0
W y=sin"lx, (0% a4 = @

: (l-—x2)y2—xy1 =0

\
(¢) Prove that arc sinx+arc cosx = 7.

e ¥ (¥ arc sinx +arc cosx =,

3. Answer any four questions : 5x4=20

iz bifdbr epis Tew ot 2

(@) Let f(x,y,z)=y1-x2-y?>—2. Find

1 1
f 0,5,—-2- and the natural domain

of f.

SELE fxy, Z)=\/1“-J62--y2—z2 )

f(O,%,-—%) mfawwwrﬁaswﬁm
Tlereat |
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(b) If y — easin™' x| then prove that
(1 ——'xz)yn+2 -—(2?1. +1) XYn+1 —(77.2 +a2)yn =0

W yzeasin"lx, CO0T eEd 9 (¥

(l_xz)yn+2 —(211. +1) XYn+1 _(n2 +a2)yn =0

(c) Show that the area of a triangle ABC

1=
is —casinB
1S ) -
1bes
S @ ABC fages ife ScasinB.

(d) 1If fand g are continuous at c in its
domain and g (c)=0, show that 7/ is
also continuous at c.

I £ O g T 1ol 2T HMeEa ¢ 7o
wfifm &R g (c) = 0, (90T &AM FA @&
FoNe ¢ e SR |
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(e) Evaluate, using L’ Héspital rule :

Lt (1+x)y—e
X

x-0

ISR Naw e R W Sda ¢

- (L+x)Vx-e
x—0 X

(7 If u is a homogeneous function of x
and y of degree n, show that

2 2. 2
25u o“u 26u
— +2xy + =n(n-1
X o ox 0y y oy (n Ju

W u GO x WF Y I n AT P TR, (o0

oY N @
o2 o%u *u
2—42 2 =n(n—
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Answer either (a) or (b) from the following
questions : 10x4=40

O NIRRT (a) I (b) TR TR T ¢

, X <=2

4. (@) () Let flx)={x*-5-2<x<3
vx+13,x>3

\

Find (@) Lt f(x) ) Lt f(x)

© Lt flx). 5
: , X<-2
xX+2
@ Ta flx)={x*-5-2<x<3
vx+13,x>3

@ L, () ) It Flx) () Lt flx),

x—-2

A ==
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(i) Find the value of k and m for
' which the following function f is
continuous everywhere : =5

X5 e 0
fx)=3m(x+1)+k, -1<x<2

2x3+x+7, x<-1

k% m I 9 {97 391 77 AR woro
e oot smiy wiifoes ¢

x2+5, x>2
fl)={ m{x+1)+k, —~1<x<2

2x3+x+7, x<-1

®) ) 1 u=log (x*+y3+2° - 3xyz),
then prove that

ou oOu ou 3
—_—t—_—t—_
0x 0y 9z x+y+z S

M u=log (¢ + y* + 2% - 3xy2),
(TR 21 341 (¥
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(i) State Euler’s theorem on
homogeneous function. If

3 53
u:tan—lx__ji’x#_-y, then
xX-y
- _du ou _ -
prove that xa"'ya—y'—sm S
I T AR TG G T
qiTea
) 3w u=tan‘1x +Y Y X#EY,
(T8 A9 =91
ou ;
Xx—+Yy—=Sinu
0x Y

5. (aq) (i) State and prove Leibnitz theorem. 5
RIAOE T T it eret <1 |

n
(ii) If COS—1%=109 (-f—J , prove that

X2y, +(@n+1)x Yp, +2n%y, =0.
5

n
qfw cos'll;—: log [—EJ , AN | @
x2yn+2 =F (2". + l)x Yn1 T 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

fx)=x(x+3)e*/?in [-3,0]
1+4+1+4=10

mm@a%ﬁm%@%ﬁqu|W@mﬁ
T Ofe fal =i 309 [ -3, 0] SIedeTe
F() = x(x +3) e*/2 TR ACI A1 I |

6. (a) (i) Find the Maclaurin series for e*

and sinx. 5
e W& sinx I Q@ (FRW ETERR
Tienear | :

X

(i) Show that <log (1+x)<x

1'%
for x> 0. 5

x>0 3 3@ 7Y &

1+x<log l+x)<x.
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(b) (i) A triangle has sides a=3 units,
b=4 units and ¢=90°. Find the
length of the side c. S

5! {Ige™ AR T a= 3 9T, b= 4
GFF W% c=90°. c IAXGIF e [T
Eall

(ii) Prove that
cos (A-B)=cos A cosB+sinAsinB.
Hence deduce that

sin?A+cos?A=1- S

e ¥ @

cos (A-B)=cosAcosB+sinAsinB.
R TS (e @

sinfA+cos?A=1.

7. (@) () If y=cos (msin‘ix), then show
that

(1"x2)yn+2 —(2n+1)xyn+1 +(m2 _nz)yn =0.
S
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My = cos(msm x) (OTT (Y& A

(l_xQ)yn+2 —(2n+1)xyn+1 +(m2 —nz)yn =0

(i) Show that the function

z = e~ siny +eY cosx satisfies the

0tz 0z
5 Pl = O 5
equation a2 6y :

el (A z=e"siny+eycosx

622 32

TR 7o
frm < |
(b) () Find the values of a and b in

x(1+acosx)-bsinx

order that Lt —
x—0 X

is equal to 1. 5

a SIS b I W4 et Tire

x(1+acosx)-bsinx
L o A4 1 27|

x—0
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(ii) Describe the level surfaces of the
following functions : 2Y%x2=5

TS WA TEERE YT 3991 1 8

@ f ey z)=x*+y*+2°

®)  f ey, Z)=22—x2 —y2
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OPTION-B
Paper : MAT-HG-1026
(Analytical Geometry)

Answer the following questions: 1x10=10

Wo eEPTRd Ul ol ¢

()

(%)

(1ii)

Define a locus.

Bl AR T ot |

Write the equation of tangent to the

2 P
ellipse —5 + 25 1 at any point (x',y').
az

L+ Y1 o i R () ¢

a

Bl o TR o

Write the equation of asymptotes to the

DN D
Y -1

X
hyperbola —5 — <5 =
yYperbola a2 b2

2 2

f——y— 1 Rge] ST @RS

a

ﬁﬁm‘fﬁﬁ?ﬁ!
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(iv) What are the conditions that the
general equation of second degree

ax? + 2hxy + by? +2gk+2jy+c=0
represent a parabola ?

AR Te AT
ax2+2hxy+by2+29x+2fy+c=0

q 51 =fEge Fefa T 5% e

v) Transform the equation x? + y? =9 into
y
polar form.

X2 4y =9 TP &I AP
NG 1|

(vi) Write the paramétric equation of the

X=X U U amSs
[ m n

line i

X=X _Y~U_Z272 ., iR onhe
l m n

ANt T
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(vii) Find the intercepts made by the plane
x-y+z=2 on the axes.

X-y+z=2 IS SHFTRA 89T <4
(T T Gle1edl |

(viii) Write down the coordinates of the
centre of the sphere given by the
equation

x2+y2+zz—4x—6y+8z+4=0-

2+y?+22-4x-6y+8z+4=0

CAFPOR (TS FHIE o7l |

(ix) What is the value of the scalar product
of two perpendicular vectors ?

WOl o791 (OF<9 SisER I e

(x) Write the condition that the three

vectors @, b, ¢ be coplanar.

TR0 (%9 &, §, & IO (YR 5EH!
IGRIN
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2. Answer the following questions: 2x5=10
oo AP TR ¢
(@) Find the equation of the circle
(x=h) +(@y-k) =a’

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

TR (h, k) Rl ZAIeT SR
(x=h) +(y -k =a? To FlERE
HRAo! e

(b) Prove that the equation
6x> —5xy—6y2 +14x+5y+4=0
represents a pair of perpendicular
lines.
o 1 &
6x> —5xy—6y2 +14x+5y+4=0
e QTR TR e |
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(c) Find the co-ordinates of the focus and
the vertex of the parabola

y?-4y-2x-8=0

wfgaR AfeR wie TR ZHie [T

01

(d) Find the angle between the planes
2x-y+z=6 and x+y+2z=7.

AeE FATE TSR mﬁﬁcﬁrawn

e) If R be a unit vector in the direction of
7, prove that

I=dr
dat ~r—27’><—&?, where r=|7|.

T 7 I IS &= (539 R =W, (o0 2N 351
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3. Answer any four questions : 5x4=20

Rz s1f<6r ehix Ter frat ¢

(a)

(b)

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

f*-g* =clbr® -ag?)
M ax? + 2hxy +by? +2gx +2fy +¢ =0

TR AR [EARYI 2q TEge L
TR O R, (9% o [ @

f4 —g4 S (bf2 —agz)

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'  SO.SQ' 1S a constant.

AP AT Ao [Fe I PSP’ wim
OSQ’ B! *I5IRT T&& TR ool 2, (e

18 shie 1 . '
@ gSp.sp ' sp.sg TV &<l
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(c) Reduce the following equation to the
standard form and determine the type
of the conic it represents

8x2 -12xy +17y2+16x—12y+3=0

G TNRRATHIT S| SRS AR i<
B (@0 4999 N o Aol )

(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) M3 el @R ==
2x-y+2z-2=0 P Xx+2y-4z+3=0

. NEH R FoIF0 Fh (@ACEFR SR (AR
HA@e] A AN Tfensay |

(e) Find the equation of the cone whose
vertex is (o, B, 7) and guiding curve is

ax2+by2=1', z=0. '

<51 = FARE T T T *ieg MR
TRT - (2, B, 7) T Bt T T
ax2+by2-?1, z=0.
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(N If @
A=3{-j+2k
B=2{+ -k
C=i-2j+2k
find (Refm <)
(AxB)xC.

Answer either (a) or (b) from each of the.
following questions :

o fSTB! e SRl (@) YT (b) T =il Tes ¢

4. (a) (i) Find the equation of the pair of
straight lines perpendicular to the
pair of lines given by

ax? + 2hxy +by? =0 S

I A9 Cﬂamwmmamﬂam
T =111

(ii) Find the asymptotes of the
hyperbola

2x? —xy-y®+2x-2y+2=0 - 5
FRGGBR THEPT (qed [ 31|
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(b) (i) Prove that the product of the
perpendicular from the point

(x',y’) on the lines
ax2+2h_xy+by2 =0 is

ax'? + 2hx'y’ + by'?

\/(?z - by +4h?

o T @ (x,y') R o
ax? +2hxy + by? =0 (51 bl SRR
Qo FE

ax= & 2hx'y’ + by'2
Ja-b) +4n?

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

el T (W THFE BT YN i

TOIeE bINRe Sesin @Rl e
(I S GOl FAICH |
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S. (@) (i Find the pole of the line
Le+my+n =0 with respect to
- the parabola y? = 4qx. 5

y® = 4ax SRGEER AATE
k+my+n=0 @IR &I [ Haold
Sl

(i) If the equation of the conic is

l
;=v1+ecosﬁ, then show that the

equation of the tangent at the point

a is i=ecos&9+cos(6—a), 5
r

1
M GBI MR TR ;=1+ecos9

2, (O08 (831 (@ o [Re 2 o
TR

%= ecos@ +cos(8 - )

3 (Sem-1/CBCS) MAT HG 1/2/RC/G 25 Contd.



(b) (i) Show that the length of the
semi axes of the conic

ax? + 2hxy +ay® =d are

, d I d
[ : 5
a+h d a-h

e @ ax? + 2y +ay® =d

#|eqS SRR T SO
, d { d
a+h e a-h

(i) Find the condition that the line

1 = Acosf + Bsinf touches the
=

conic -lw=1—ecosc9_ 5
.

by Acos8 + Bsinf JgRaiE
:

l
;—l—ecosB AR P QR
5% fefa w11
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6.

(@) ()

(i)

Find the symmetrical form of the

equation of a line x+y+z+1=0,

4x+y-2z+2=0 and also find its

direction cosines. 5

xX+y+2z+1=0 W%
4x+y-2z+2=0 SRISRIRIE
SR TN el T e W
wice freiangal e 31

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

2+z2=a% y=0. S

51 HRERR Sedms @R friks

l, m, noi®y x2+22 =a’, y=03H
eE T | BRTERER e fd =1 |
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(b) (i) Prove that the plane
ax +by +cz =0 cuts the cone

xy +yz +zx =0 in perpendicular

Jas 1301
lines if —+—+—=0, 5
a. . b ¢
o9 ¥ @ ax+by +cz =0 AN
A xy+yz +2zx =0 *HOIF 7Y

R |
(S e )
Cgﬁmﬂﬁa'*‘b-i-c ?qu

(i) Find the equation to the sphere
that passes through the circle

x2+_yz+zz=5, x+2y+3z=3
and touches the plane
4x +3y =15. 5

vx2+y2+z.2=5, x+2y+3z=3

T B 4x+3y =15 I “pef
X (IR =9 Ry =1
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7

@ (i

(1)

Prove that (294 341 (J)

(91}
Qi
Q.

a.

-

(ax5). ()=

o
0Ol
S
Qi

Hence show that (5ifet (et @)

(e:"ixl;)2 = a?p? —(&. 5)2 S

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

a5t TR x-—0f2, y=t*-4t,
2 = 3t — 5 0 S F(F, 9 t (F AN
TEiRl @At t= 1, FEFHT @6 ==

T oI {37+ 2k T e et
el
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b) () If F=t%-tj+2(+1)k, find at
t=0, the value of

Gl bl g€ vl o8
di gttt de | e

d*7

i 5

WF =t -t +2(+1)k, (HBt=0

a’r
dt?

dr

dt

dar d% 4
db e S dth

T e ==

(i) Find a vector § which is
perpendicular to both
d=4i+5j-kand g={-4j+5k
and §.7 =21 where F=3l+j-kK.

S
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@=4i+5]-k W% F=i-4j+5k
(S3] =19 QW[ |F §5.7=21 I©
F=8i+j-k T (O (9 5 fafm
|
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