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2022 :
STATISTICS

(Honours)
Paper : STA-HC-1026

(Calculus)

Full Marks : 80
Time : Three hours

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

1. Answer the following as directed : (any ten)
1x10=10

(@) 1f a function is derivable at all points
of an interval except the ends points, it
is said to be derivable in the open
interval. (State True or False)

(b) The value of the integral

1
J-xm_l (1) e is
0

@)  B(m,n)
Contd.




(g) Define homogeneous function of two

variables.
@) pln,m) | 4 4
(i) Both () and (i § () If flxy)=x*+xy+y* find f, and
: Vi
(tv) None of the above ' S
(Choose the incorrect option) (i) The value of
2
(c) The nth derivative of arlis lim % is
X—w e
By ()
(i) (loge a)n a* . i) O
san m
(i) na* (iii) 7
(iv) None of the above (iv) None of the above

(Choose the correct option) (Choose the correct option)

= 1 () Write two properties of double integrals.
(d) Evaluate lle b5z et

5 (k) The differential equation
: 0z 0
(e} The differentia] €quation 5§+5£ =Z+ XY is called
). N 3
=) e ’ () ordinary differential equation
dx? dx) TOY=0 is of order
i artial differential equation
—— and degree ! s i
m the planks) (i) None of the above
() State gy . (Choose the correct option)
O Properties of definite integrals.
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()  Find the differentia] equation of all the 2. Answer any five of the following questions :

Straight lines passing through the Zal
REEIL (a) Test the differentiability of the function
(M) Define beta integral of second kind. | )= {1+ Xyt e
(n) Lagrange’s undetermined multipliers is 9 =i x> 12
a method of finding*the '' _Yrol at x=2
of a function subject to one Of - : 2 :
Be (b) Find the nth differential coefficients of
more conditiong, (Fill in the blankﬁ) T
(0) Define Jcobian of the functions '
Yo Up U, with res Xn el L
pect to x;, Xg---n eX-e %
! (c) If f(x)= X.—4—7,x#0 and f(O):O,
b)' The varue of r(n+1) is ‘ G
A show that f(x) is continuous at x= 0.
(i) nl‘( ) (d) Find the value of
n
oty sinx—x
{IH) BOth (1) and (ll} x—0 x3
(i) (n-1) (e) Show that f(x)=2x%-21x%+36x-20
(Choose the incorrect optio™ has a maximum at x=1.
(@ The function Batisl continhious for, 2k () Prove that
Ziilli?s of x when n is positive 29 ﬂ(m,n) = f(m+1, n)+ B(m, n+ 1)
nu
when nogsnfggaﬁi values of x except (g) Solve the
e
: 3 2
(State True or False) Eﬁ_iﬁ_gy_+y___o
() Define boundeq B AP V2R ap
ction.
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(h) Prove that

(2
tan@ dé L
tuads g

(i x3+3x2y+6xy2+y3=1, find -Z—x!i

() If u be a homogeneous function of X
and y of degree n, then show that

Answer any

: four from the following
questions :

5x4=20
(@) Show that the function

f(x)=|x|+ |x~1] is not differentiable
at x=1 but differentiable at n = 2.

— pasin™1
() I y=esshn x, Prove that

(1 - xz)yn+2 ‘(2?1 + 1)xyn+1 23 (n2 i az)yn -0

(© I u=log(ed 443, 53 _ 3xyz), show that

ox 0y oz —m
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(e)

(9)

(h)
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Find the solution
. tanx-x
im ————
x=0 xX—8Sinx
If f, and f, are both differentiable at

a point (a,b) of domain of definition of
a function f, then

fw(a,b)= f,.(a,b)
Solve the differential equation

d2y dy 5
'&?— —&;+2y=e %

If 0<n <1, then show that

[ @-n)=—=

sinnz

1
Hence show that F(EJ =\/;

Evaluate
71'/2 T

fcos (x+y)dy dx
0 i/

Contd.




(€ @) If f(x,y)=2xyx2—y2

4. Answer any four from the following X2 + 2 ’
questions : 10%4=40
(a) (i) Prove that (x,y) = (0,0)
[f(x)dx=0, if f(x) is and odd 7(0,0)=0, find £,(0,0) and f£,(0,0) 5
function of x. 2 g
a i) . Ifsu =log{ Y }, prove that
0
an even function of ou ou
x—+y—-=1 5
(x). 3 ox " oy
(i) Using properties of definite integral (d) (i) Explain general solution of
prove that Clairaut’s equation. 4
(2 v .
lve th uation
log sinx dx = Z log 1 7 )L Sevs s _
0 D (px-y)(x-yp)=2p to Clairaut’s

form by the substitution x? =y,

(b) () Find the differential coefficient of
x* +(sin,x)‘°-‘3fJc 5 y2 =v, and find its solution. 6
(¢) (i) Show that

o = X
@ If y=elogx, show that in usual

notati 72 /2
¥ j dx X I Jsinx dx=nx 6
xyz‘(Qx—l)y1+(x_1)y=0 5 ‘ 5 Vsinx
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(ii) Prove that

| () (i) Define partial differential equationl.
- m n (_ 1)nn! : a0
on (log X) dxz‘__(m+l)n+'1 4 (i) Solve the partial differentia
i equations
(l () Explain the procedure of equations |
solvable for p and Y. y2z]p+ e 5
() Solve the differentia] equation (A) X ‘
2
(%) +oerse=0 | 2 (B) xp+yq=z g
(9) (i) State the Necessary and sufficient
condition for extreme value of @
function of two variables, 4
(i) Find the maximum value of
f(x:y)=3x2—y2+x3 6
(h) Prove that
I .x—y o e
.[dxj “‘"—Tdyi.[dyj 5 G
o o (x+y) b alx+y)
3
(4-x) +HA-yp +(2-2P =0 in 1 are
U, U, W, Proye that
o\u vy
5{;‘“‘“1=—2 Y=2)(z~ x)(x - y)
Y, Z) (U*—w)(w_,_u)(u__v)
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