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3 (Sem~1/CBCS) MAT HG/RC

>
CV_ 2021

(Held in 2022)

MATHEMATICS

' (Honours Generic/Regular)

For Honours Generic ‘
Attempt either MAT-HG-1016 or MAT-HG-1026
For Regular
Attempt MAT-RC-1016

The figures in the mdrgin indicate
full marks for the questions.

Answer either in English or in Assamese.

. OPTION-A
Paper : MAT-HG-1016/MAT-RC-1016
( Calculus )
Full Marks : 80

Time : Three hours

Contd.



1. Answer the followmg questlons 1x10=10
O PR e A e :

(a Write the domain and raﬁge:‘:bf -the

function f(x)=cos'x. o

F)=cos™ x FEOR SIRCRe Wik +ReR
155 (R " o

37:

(b)/ Find. the value of the function sm2 .

‘Wsmz—;iam%%@au

(c) Find the value of lim Q+2x)%".
o : x> :

zim(1+2x)*??‘°‘ 3 I B

(Zif/ State whether the statement is true or |
false :

x? , x<0
" The functxon f (x)
1 x , x>0

is continuous at x=0.
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oo SR Bt ¢ i et

. ' 2
X y x50

S f(x)={ |
1-x , x>0

x=0 Ro wfiftw)
(e) What is the nth derivative of ed"f" _?'
e+ g o SR e

i) Expand e""* in powers of x by usmg
Maclaurin’s infinite senes

Wﬁa?wﬁa m‘ﬁmmaﬁ es"”‘
xawmwu

@ Iff (x)-—x(x 1), then on wliat interval
" the function fis decreasmg ? '

M £(x)=x(c— 1) =, Mfwfm ﬁs
| SEAETS O R ? |
' (P/ State whether the statement is true or

false :
“Every dlfferentlable functlon is

continuous.”

W%%mﬂﬁmﬁaﬁw
“ATOI TIFT oW SRR |
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i) Given a function U that satisfies -
2 SR I
1—‘T$U(x)sl+_f§t for all x 0, find
tim U(x) .
. W U q= «mﬁmmm
2 2
1——<U(x)<1+-§- T Wﬂ'c‘ﬂ x;&O 4

ot im U (X) e

‘(1) State whether the statement is true or
false :
The slope of the tangent hne to the

curve y x> +4x+7 at x=1 is 6.

x=1% y=x +4x+7mwf«m=i@16|,‘

‘2. Answer the following questions : 2x5=10
| mﬁa %‘zﬁ ﬁzn -

(@) . Evaluate: cos [arq co_e (,— _\_/_2_3;)) . |
. cos(arc ms(__«_/_f_)) aﬂﬁ @'ﬁ‘l‘é’ml
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(b)

(d)

9

_ ;qu;—'u=x2y+y2z+zgx,‘ 0%

Let _f(x)={

sinx .
+cosx if x=z0
Xx. :
2 _ if x=0

Show that f(x) is continuous at x=0.

sinx
@, =] o +cosx M x¢0v
: 2 - g ox=0

S @ f(x), x=0 Re wfifee |
If y='sin"lx, prove th;at
(1-%%)y; - xyy =0

MW y=sin"'x, dM T @

( )yz —xyy =0

If u=xy+y’2+2°, then find the

al fa_u..'.?ﬁ.y.a_u
e ox Ty oz

ou ou, o amﬁcﬁrwn

ox 0oy 0z
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| (e) Evaluate (I A7 1) ¢

esmx 1

tim £ 1
xll;rtl) log(1+x)

3. Answer any four quéstions : 5x4=20

o (a) If y=-(x2_1)",_prove that

(x2";'1)yn+2 +2’xyn+1 ’;h(n+1)yn =0.

: : . ar 0 n ,
Hence deduce that if P, = ( x2 - 1)
. ‘ dx" ' ’

df(, 2\dB . ., ..
then a—;{(l—x. )Td?"}+n(n+1)Pn;0
’ 3+2=5"
‘ﬁf’v\t"y=(x2—1)n, o4 T @

(x2_l)yn'+2+2xyn+l‘r‘l(n+l)yyi=O
R SRR I @, IR
dr JU
e 1) oo

%{(1-—x2 )—%}+ﬁ(n_+l)P,, ;-0.'.
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. (b) State Rolle’s thedrem and verify it for
the function f(x)=‘x(J.c+3)e—)y2 in
[-3,0]. . 2435

T TAMIR T ot e STeret £ T
A3 [-3,0] wSIET® AF FA TS

Flo)=x(x+3)e
() Evaluate, using L’ Hospital’s rule :
@7 Zofrom T ol R W P 5 2

(1+x)x -

lim 5
x—0 X )
q)~Using definition ﬁna u
(g}_/ sing de : Py
if u=log(x2+y2)-‘ S 5

I ‘u=1log (x-é+y2 ) COC8 7E A IR

u g I S
ox

(‘?If u= log(x3 +y3 +2° —3xyz), show

ou ou ou 3

==
that ox oy 0z x+y+z- -9
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;MW = log(xs +y°+2° —Sxyz'), orygar
ou ou odu 3 '
« ox 0oy oz X+y+z
‘(f) Show that the area of triangle ABC is

1 )
—ab sinC : - .
> . o ’ 5

ot ABC fagem wife labsinc-
4. Answer either [(a) and (b)] or [(c) and (d)]
[(@) == (b)] G [(c) T (d)] e a7 A 2

(a) Find the value of ¢ in the mean value'
_ theorem

f(x+n)= f(x)+nF (x+0h) 0<6<1
for the function f(x)= gxs —-%x +2x
5
TG Tojoivgiere
f(x-i-h‘)=f(zlc,)+hf’(x+0h)',0<9<1

-6 I Tfdar T f(x);%x?’ —%x"’ +2x

(7/ If u==:—+-)z;+§,'prove that |

x?y- a—+z@—o
O0x yay 0z _ 5
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(c) State' Euler’s theorem on homo'geneous'
function and then verify for the function

f(x, y) fo—:—) . 1+4=5

me«wmwmm'
BRI TeTo! f T A ATF T w

f(x,y) i‘jx_“__)

(d}' Prove that (4 W) s .

<tanlx<x, x>0 5
2 8
1+x . .

5. Prove that the double limit exist but repeated
11m1ts do not exist for the function

fb(x y)= {xsm;+ysml (x, y)¢(0 0)

(x,y)=(0,0)
10
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awwmwafaﬁvmﬁq—@ﬁ@wq@
Aot e 77y, e

Jcsm1 +ysznl (x, y')‘;e(o O).
f(x y) x : ?

Yo 5 (xy)=(0,0)
Oor/&d
Find infinite series of log(1+x) for | x|<1
using Maclaurin’s theorem. 10

| (TR THATICD! AR log(1+x)
| |;|<1aw§lﬂ RN FefT =01

6. Answer either [(a) and (b)] or [(c) and (d)]:
l(@) = (b)] @< [(c) W (d)] IR TeF 7 3

S . = |
(@) 1f @) y=€*"" * prove that (&=t
@) —

Q) (l—x2 )yz‘fxyl ~a’y=0

(ii) (1—x2 )yn;ﬂ —-(2:n+1)xyn+l -(n2 +a’ )yn =0 |

2+3=5
' (. .1 ,
(ySh'ow that, f(x):xzszn-; , x#0
0 , x=0

is dlfferentlable at x= 0 and find f' ().
3+2=5
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m‘{‘%}m f(x)-x sm— , x¢6

0 L, X= 0
x= oﬁ"'rmwm £(0) Rl =11

(c)/ A triangle has sides a=3 units, b=4
units and angle C=90°. Find the length
" of the side c. )

451 Rrowe a=3 4%, b= 4@1@‘@1@
ZC = QOOICWWWWW

(d) Evaluate any two of the followmg

2%x2=5
ﬁmmg?/aw'ﬁcfnwz
o x?+4-2
() tm ETEZ

x—0 X"

. l+x+sinx
x—=0 3COSJC

1 —CoSX
) i x—>0 xsinx
tan x sec2x

(iv) Lm 3x
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7.

" Answer either [() and (b)] or [(c) and (d)]:

[(@) =% (b)] T [(c) = (d)] ST Tex I 3

(a)

(b)

“(c) .

(@)

Prove that (/9 34T) 3 '

. ) : . | .
lim‘[tanx)}: ='e}6 ‘ : 6
x—0 X ‘ ‘ . - v
s |x-al x#a
Show that, f(x)=1 x—q °’
1 , X=a
is discontinuous at x=q. ' 4
o |x-a] x#a
(A @, f(x)={"%—q ’ *
1 ., x=a
x=a Rgs sk
Show that (Wgear) ¢
1f"c<logv(1+x)<x for Jf>0 - 6

Consider the ~function

f(x)=x*-4x+6.
Find the function which
(i) shifts the graph of ftwo units up;

(ii) - shifts the graph of f one unit to
the left;
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(iii) stretches the gr. aph’of f Vertically
. by a factor 3; © .

.(iv) compresses the graph of f
' horizontally by a factor 2. .
f(x)— ~4x° +6fmwm@ﬁﬁ
e =t 5 | |
() TR GO 3 G R FHIT
() f FOR RO G 93 A

. © YA }]_qA; -
(i) f TR, EIIHRE ﬁ% ad %mm

e =
'(zv) [ TGR W@@qmﬁﬁm
W\ng@ 9
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