iii) If ¢ and y are both continuous in [a, b]
and are both derivable in (a, b) and if ¢’
and q/’ never vanish, then prove that

¢(&)-9'(a) _9'(a)
y(d)-v'(§) wv'(&)

319/Math.(C) UG/2nd Sem/MATH-G-CC-T-02/24

U.G. 2nd Semester Examination - 2024

- MATHEMATICS
B [PROGRAMME]
1 Course Code : MATH-G-CC-T-02
: (Calculus & Differential Equations)
| . [CBCS]

,a<f<b,

Full Marks : 60 ' Time : 2% Hours
"The figures in the right-hand margin indicate marks.

The symbols and notations have their usual meanings.

“ 1.  Answer any ten questions: 2x10=20

| : adios 1 y=\/sinx+\/sinx+\/sinx.....oo Show

cosx
2y—-1°

| & ; that % =
I b)  Evaluate the following limit (if exist):

< 3x+ |x| ;

| o0 Tx— 5[]

| : c)  Obtain the differential equation corresponding,
| to the primitive (x—a)?+(x—p)% =12
where r is fixed constant and «, £ are arbitrary

‘ ‘ 3 constants.
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d)

g)

h)

8]

Prove ‘_that“ the curve r"=a"cosnf and

" =b"sinnO cut orthogonally.

If f(x) = cosx, then prove that lim 6 =%
where ¢ is given by f(h) = f(0) + hf'(6h),
o< <1 ‘

If y =(x+\/1+x2 )m, find the value of y, (0).

e 201 ; v
HOS. :Jde , n being an integer,
b Sl ‘
showthat S =8 = %

Let aelR and a real function f be such that-

f”(x) exists in [a — h, a + h] for some h> 0.

=170

f(a+h)-2f(a)+f(a—h)

Prove that

for some c e [a—h,a+h]

£ .
Prove that (3—5—7) is an-integrating factor of
. Xy ‘

y(xy+2x2y2)dx+x(xy—xzyz)dy=O.

Ify = —— then find y .

x2-q2’

319/Math.(C) - (2)

h’ '

k) A function f:[0,1]—> R is defined by
f(x) = x, x is rational in [0,1] -
=1 —x, x is irrational in [0,1].
Show that fis continuous at % and discontinuous

at every other point in [0, 1].

1) Show that x> sinx forallxin0 < x < 125

(n—l)-!'

m) If y=x""logx then prove that y, =

n K )n =ife *x'dx, show that

ITL = _e_—xxn + Tl[n_l.

" 0) Apply Euler’s Theorem to show that

x%}f;+ yg—}fl =6f where f(x, y)=x"y’sin™' % 1
Answer any four questions: 5x4=20

a). Letf:[la,b] >R bea function such that £ is
continuous in [a, b ] and £ exists in (a, b). Show

that there exists a 8 (0, 1) such that

f(b)=f(a)+(b—a)f’(a) +...+(£_ a)” £00 (a)+

(n=1)!

(b:)n £ [a+9(b—a)]
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B I fxvi=x ta (%)— y’ tan™ (EJ when

Y
' 8 et I of JBRC - v
xy¢0, —EStanl(;jSE’ and
f(x,0)=f(0,y)=0, then show  that
o’f o’f
0, 0)# 0,01
axay( ) ayax( )
¢) + Find  the  reduction - formula - for

[ cos™x sin nxdx, where m and n are positive

'integers and hence show that

1 m

e
Imn =2cos™x sin nxdx = i ]
mn = JZ cos™x sin nxdx mm T e 101

d)  Solve by method of variation of parameters
d?y '

2L e
E—Fa yftanax.

L 5
~¢)  Show that maximum value of is (%)x s ee.

f) If logy=tan™ x then show that

s Ak T n+1- : n
(1+x?) n+}21+(2nx+2x—1): ;Z+n(n+l)j Y 0.
X X X

3.  Answer any two questions: 10x2=20

a)‘ i)  Show that the rectangle inscribed in a circle
has maximum area when it is a square.

3

ii) Evaluate: lim (“‘"")".
x>0 X

319/Math.(C) (4)

iii)

By

ii)
iii)
g 1
ii)
3 19/Math.(C)

Find a and b in order that

asin2x—bsinx __

L e e 4+3+3

X0 x>

Determine a and b such that

x(l+acosx)—bsinx
lim ( 3) =1,
x—0 X

1

Evaluate: Lt (sm X)x i

x—0 X

What is the altitude of aright circular cone

of maximum volume that can be inscribed

in a sphere of radius a? 3+3+4
Show that
Ve o o} W
s an W—itan U< 7
1+v 1+u

if O<u<v.

Let f:R—>R and g:R—>R be two
functions such that f(r) =g(r) = 0 where
reR . Further consider g’(r)#0. Then

prove that limlx)= f,(r) :
: xor g(X) g (r)
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