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3 (Sem-l/CBCS) MAT HG/RC

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 marfifin 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 following questions : lxlQ=10
^0^ fwf g

(a^ Write the domain and range, of'the
function f{x) = cos~^x-

/(x) = cos"'X tpffHCSR "Snl^E^'SIR.

(b)y Find the value of the function sir? —. \
(  . ' ® f

.  iZn ■ ^
sm — ̂

O

(c) Find the value of lim (l + 2x) x .
x->0

lim (l + 2x)^ I
*-►0 I

fdf State whether the statement is tru^ or
I* r»ic.^ ..  false :

The function /W = ^  , X < 0
1-x , x>0

is continuous at x = 0.
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(b) Let f{x) =
sinx

+ COSX if x^O

2  if x = 0

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

sinx . ^
+ COSX ̂  x^O

X^  /W=
2  ̂ ;c = 0

CT /(x), x = 0

/iq/ If y = sin~^x, prove that

(1-^^)1/2-^1=0

i/ = si7i"^x, ^ (TT

(l-X^)l/2-XI/i =0

If u = xy + y z + zx^ then find the

„  . du du du
value of —+ —+ —.

ox oy dz

.  u = x^y + y^z + z^x, cs^

du du du ̂  ̂
— + — + — ̂ ̂  I
dx dy dz
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(e) Evaluate ('srPT S

_ 1

Urn ——p r
x->o log(l + x)

3. Answer aniy./our questions : 5x4=20
RM-H Wtf^ SRH %1 s •

(a) If = prove that

-1 )yn+2 + 2jq/„+i - n(n +1 )y„ = 0.

Hence deduce that if P„ = —— (x^ -1)"

3+2=5

•# y = (x^ -1)", srsitt ̂  (?I
(■*^^-l)l/n+2+2xy„+i-n(n + l)y^ =0

%IW vW ^ Ct, ^

m

"  dx«^ > '
0'

C5CS
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(b) State Rollers theorem and verify it for

the function /(a:) = x(x +3)e in

[-3,0]. . .2+3=5

^ Wot

[-3,0]

f{x) = x{x + 3)e ̂
(c) Evaluate, using L'Hospital's rule :

x->0 X

^  • 5u
/'^^^^sing definition find —

if u = /05r (x^+T/^ ). 5

•2lf^ w = log (x^ +1/^ ), ^ £}^9t ̂

— ̂ ̂  I
5x

/ej^If u = /ogf + j/^ + 2^ - 3xyz), show
du du du 3 ^

that —+ -r~ + ':;r~
5i/ x + y + z'-

3(Sem-l/.CBCS)MATHG/RC/G 7 Contd.



^ u = log[x^+ -3xyz\
^ du du du 3
C^ —+ —+

dx dy dz x + y + z

(f) Show that the area of triangle ABC is

— absinC c
2  • ^

(71 ABC 13^^^ ^ ah sinC

4. Answer either [(a) and (b)\ or [(c) and (d)]:
1(d) ̂  (b)] 1(c) ̂  (d)] ^ S

(a) Find the value of ̂  in the mean value
theorem

f{x + h)-f{x)+hf'{x+ffli),O<0<i

for the function f{x) = —x^ -—x^ +2x
3  2 ^

5

f(x + h)=f{x)+hf'{x+0h),O<d<i
1  3 3
■XX
3  2

/(x) = ix®--*2 + 2x 0-
n  rr y Z X(by If n- — + — + — prove that
/  z X y ^

du du du .
?c— + y— + z— = 0dx By dz
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o  y z X

z X y

du du du ^
a:—+ 1/—+ 2—= 0
ox dy dz

(c) State Euler's theorem on homogeneous
function and then verify for the function

A  ft \ x{x^ - y^)
3 , 3 1+4=5
X +y

/Uy)=^4-^X^+I/^

(d) Prove that (OT®!

^  < tan"^ X < X, X > 0
1 + x^

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

f{x,y)=
xsin— + ysin~ , (x, z/)?^ (O, 0)

y  ̂ ^ ^ \ \ /
0  > (^>!/)=^(0,0)

10
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£rsn«t ̂  (?t WR Ml5it

^l511 R5?I,

fix,y)=
xsin— + ysin— , (x,j/)9s(o,O)
]  y X
[  0 , (x,y) = (0,0)

Qr/^W

Find infinite series of /og(l+x) for lx|<l m-
using Maclaurin's theorem. 10

C5I^5|ftR ^ log{l + x),
IX |< 1 ̂'si^ cat^ ^I

6. Answer either [(a) and (b)] or [(c) and (d)]: ®
[(a) ̂  (b)] [(a) ̂  (d)] ^ S '■

(a) If C"^) y = * prove that ^
•  c^y —

fi) {l-}^)y2-xyi-a'^y = 0
(u) {l-*^)j/„,2-{2't + l)*y„ti-(n^+a^)a„ = 0

2+3=5
#-

(biyShow that, f {x)=x^sin— , x*0
<  0 ^ , x=0

is differentiable at a: = 0 and find /'(O).
3+2=5
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CT, f{x) = x^sin^ , x^O
X  :

0  , x = 0

X = 0 1^^ ^siHs /'(o) ^ I

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

of the side c. 5

a= 3 ib = 4 <£|^^

ZC = 90° I c 41^ ^ I

(d) Evaluate any two of the following :
2y2x2=5

(i) Urn "
JC-)>0 X

(f

jj^i)

(iv)

1 + x + sinx
lim r
x->o 3 cos a:

•  1-cosx
lim ——:
x->o xsinx

tanx sec2x
lim
x-)-o 3x
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Answer either [(a) and (b)] or [(c) and (d)]:
[(a) ̂  (b)] 1(c) ̂  (d)] %

(d) Prove that (SfSTfcf g

Um
x->0

tanx

\

= e^

(b) Show that, f{x) =
\x-a\

x-a

1

x^a

x-a

is discontinuous at x-a>

'\x-a\
x-a

1

x^a

x = a

f{x) =

x-a

(c) Show that 2

Y~<log{l + x)<x for x>0 6

(d) Consider the function

f{x) = x*-4x^ +6-
Find the function which

(i) shifts the graph of/two units up;

(ii) shifts the graph of f one unit to
the left;

m
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(iii) stretches the graph of/vertics^y
by a factor 3;

fiv) compresses the graph of /
horizontally by a factor 2.

4

f(x) = x'^~4x^+6 C^^5T
<Rf g

(ii) f ^

/ ̂FeRCDR. CeT^fcDRs

£t>rrf%o

(lyj / <pcTiCuR ^ ̂cf
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