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

1. Answer the following questions: 1x10=10

Ooq 27AIRT et vl 3

(a) Find the value of cos 1740°.

cos 1740° I A Tfeneat |

(b) What are the domain and range of the

function f (x) = sin_1 x?

F(x)=sin"' x ToPR SMCFD A s
foran |

© 1f It glx)=-4 and Lt h(x)=0, find

x—a x—a

Lt [h(x) —3g(x)+ 1]

x—a

o Lt g(x)=-4 e Lt h(x)=0, cors

x—a x—a

Lt [h(x)-3g(x)+1] = 7 Bfrea

x—a
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J'/x 2k, x <1

(d) Find k for which f(x) = 3
l 4x°, x > 1

is continuous at 1.

k 3 N9 Tfereal 119 A

7x -2k, x<1

)|

4x2,x>1

Tl x=1 e eIz |

(e) Find the nth derivative of y=x™

y=x" TR O SKIETE Gl |

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

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

o] Gfeo! Ao (v g T 311 3
£ = cos x T [0, 1] WGTO IR |

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



(@) State whether the following statement

18 {frue or {false :

[overy continuous function is differentiable.

oeR R 6 @ e Temd 403
7Bl wffbnn WA SIAAE 1 |

., ou .
(h) Find = if u=1log(x®+ y?).

0
Eli efy 71 T u=log (:2 + y?) |

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

M f(x) = x(x—1) » (o0 & TGITS T
I ?

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

not one-one in the interval [0,72'].

(YN @ f(x) = sinx T [(),,;] NG
LN w2 |
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Answer the following questions :  2x5=10

[

wEe Byl oiraisd el ol ¢

x| .
(a) Explain why xgt()—; does not exists.

Ltmﬁw%mWW|

x-0 X

(b) Find the nth derivative of the function
y=am

y= @™ TENHE n O SIS BeTed |

(¢ If v=x*+y?+2%, then prove that

ov ov ov
X—+Y—+2—=20

ox ~ 0y 0z

M v="x2+y2+zz, COUT o9 =1 (¥

ov ov ov
X—+Yy—+2—=20
ox ~ 0y 0z '
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(d) I y=sin'x, then prove that
(1 - X )y2 xy, =0

I y:sin‘lx, COM® N9 ¥} (T

' (1—x2)y2—xy1=0

(e) Prove that arc sin x+arc cos x = 8

TN ¥ @ arc sinx +arc cos x = 7.

3. Answer any four questions: = 5x4=20
i sifast 2em T it o
(@) Let f(x,y,z)=41-x*>-y%-22. Find
( ) and the natural domain
of f.

Wﬁfxy: \/lx—

"Z)

f(O,%»-E) mfawvmﬁm
Tferedt |
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() U y=e*" ' then prove that

(1 xz)ymz — (2n+l) XYpo1 — (n" ta")yn =

M gy = easin x, (ST A 34 @
(1 - x2)yn+2 --(271 + 1) XYn+1 — (n2 it a2)yn =0
(c) Show that the area of a triangle ABC

1 .
is —casinB
1S 2 .
| 1 .
S3 @ ABC fages Jife 5easinB.

(d) If fand g are continuous at c in its

domain and g (c)#0, show that 7/ is

also continuous at c.
I £ &R g T JoI 20 AFCvaE ¢ Rqe
wfafoz W% g (c)# 0, COTT & T4 @ 7/
w618 ¢ e wifafoz |
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(e) Evaluate, using I’ Hospital rule :

(14 x)x —e
x>0 X

gFEsielE A ean SR WA el e

() If uis a homogeneous function of x
and y of degree n, show that

2 2 2
o 0°U o“u 9 0°U
x‘—+2xy +Y —== -1

M u @Ol x W% y I n WS P T, (S8

qqd ¥ I
0*u 0%u 02
2 20U

3 (Sem-1/CBCS) MAT HG 1/2/RC/G 8



Answer either (a) or (b) from the following

questions : 10x4=40
O&q SNIAITA (@) A (b) T TE] 34l 3
(x41-2’ x<-2
4 (@ () Let flx)={x*-5-25x<3
m,x>3

Find (a) Lt f(x) (o) Lt flx)

(c) xI:fsf (x) 5
1 , X<-2
xX+2
4 e f(x)=<x2—5,—25x53
Jx+13,x>3
@ L, 70 (o) It fl) (@ Lt f(x)
fefa @)
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(i)  Find the value of k and m for
which the following function f is
continuous everywhere 5

x2+5, x> 2

f(_X)f< m(x+l)+k, -1<x<2

k2x3+x+7, x<-1

k S1% m 3 W9 3 341 711 A0 5o
fu FeACo! M v 3

(x2+5, x>2

f(x)=J m(x+1)+k, —1<x<?2

\2x3+x+7, x<-1

®) ) If u=log (x3 +y° + 23 —3xyz),
then prove that
ou odu oJu 3
t—t—=

ox dy az_—x+y+z S

g u = log (x3+y3+z3——3xyz).

AUACR ) i i
ou  ou  ou 3
0X 0y 0z x4 Y+ 2z
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S.

(i1)

(@) ()

@)

State Euler’s theorem on
homogenecous function. If

1 3

1 X" 4y
u = tan L, X# Y. then
XY ’
xﬁu +y6u = sin2u
prove that *=¢ oy .

AN TEF A 20 Boofimd e

3
1 x2+y3
u=tan™ , X #

fezi | g =1 Y,
mﬁﬂﬁw q

ou ou
X—+Y—=Sin2u_

0x oy

State and prove Leibnitz theorem. 5

1230 ER G Sfe T e 1|

n
If cos I‘Z log (—;ﬁ) , prove that

xzyn+2 + (2n + l)x Yni1 t 2n2yn =0.
S

n
8 cos" =109 () et

x2yn+2 + (2n + l)x Yny t 2ngyn =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(x+3)e*/?in [-3, 0]
1+4+1+4=10

AANGI TR i @ et T4t | SCF (@
TR Ofes fAa =i 233 [ -3, 0] AT
£(x) = x(x + 3) e™*/? TET AR AT 34 |

6. (a) () Find the Maclaurin series for e*
and sinx. S
e ¥ sinx I AW (FETR (EFER
Tferedt | a

X
1+ x

for x> 0. | S

<log (1+x)<x

(i) Show that

x>0 J W @& @

1+x<log (1+x)<x.
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(b) (1) A triangle has sides a=3 units,
b=4 units and ¢=90°. Find the

&

length of the side c. 5

a%! fIgea AMAR 2H a= 3 9FF, b= 4
43T S c=90°. c AWHA W fAefa

91|

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

Hence deduce that

sin2A+coszA=1-

o M &

cos (A-B)=cosAcosB+sinAsinB.
TR RS (Y&

sin?A+cos?A=1.
7. (@ (i) 1If y=cos (m sin”! x), then show
that
(1 —xz)ynﬂ —(2n + 1) XYpat (m2 - n2)yn =0.

S
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i Y = COS (m sin | x) , (50T (WGl (7

{1 _\))y”,) (2714])xy,,,,4(m2 n))yn-()

(1)  Show that the function
z=e"siny +eYcos x satisfies the
0%z 0%z

equation o2 + 6y2 =0 5

eI @ z=e"siny +eYcos x

%z a2
ox? 6y2

FEIE =0 Jqe=ercot

fora 331

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

x(l+acosx)-bsinx
order that Lt ( _ 3)
x—0 X

is equal to 1. 5

a 9% b I I Tferet qre

I¢ x(1+acos x)-bsin x

M A 1 @l
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(1) Describe the level surfaces of the
following functions 2Y/2%2=5

OIS Al AT oyE acn w4 2
@  flxy 2z)=x"+y*+2z

(b) f(x,y,z)=22—x2‘y2
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