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FYUG Odd Semester Exam., 2023
{ Held in 2024 })

MATHEMATICS
{ 1st Semester )

Course No. : MATDSC-102T

( Differential Caiculus )

Full Marks : 70
Pass Marks : 28

Time : 3. hours

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

SECTION—A
Answer ten questions, selecting two from each
Unit : | . 2%10=20
UNIT—I]
. 1 1
1. Find the value of Lt ( _ - )
lx——)O sinx tanx) -

- 2. Find the points of diséontinuity of the

X2 +2x+5
x2 - 8x+12

function
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Find the derivative of iﬂ'—’f.
; : £LY 00

UNIT—II

Evaluate Lt (€ =1 tan® x
x—=0 xf?. )

Find y, if y=sftn3 X.

Find the range of values of x for the function

x3 -3x% -24x+30

UNIT—III

Write down the Cauchy’s form of remainder
in Taylor’s expansion.

Write down the geometrical interpretation of
mean value theorem. ‘

Is Rolle’s theorem applicable for the function
f(x)=tanx in (O, n)7?

UNI—IV

Write down the condition of orthogonality of
the curves f(x y) =0, ¢(x y)=0:
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11. What is the geometrical meaning of -fﬂ?_

12. Write down the formula for polar sub-
tangent and polar subnormal of the curve

r=f(6)
UNIT—V
13. What do you mean by point of inflection?

14. When is a function said to be a homogeneous
function?

15. What do you mean by asymptote of a curve?

SECTION—B

Answer five questions, selecting one from each
Unit : : . A - 10%x5=50

UNIT—-I

16. {a) What do you mean by removable
discontinuity? Show that a function
which is continucus throughout a
closed interval is bounded therein. 2+4=6

~ (b). Show that Lt cos— does not exist. 4
x—0 X
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17. (o) Define continuity of a function. A
function f(x) is defined as

flx)=3+2x for -3 <x<0
<

=3-2x for 0£x<3
=-3-2x for x2 3
Show that f(x) is continuous at x=0
and discontinuous at x=3. 2+4=6
(b) Find the derivative of x* from first
principle. 4
UNIT—II
18. (a) State L’ Hospital theorem. Evaluate
2
Lt (cosx)®°t * 2+4=6
x—0
(b) 1f y=——— then find yy. 4
x“+a
19. (a) If the area of a circle increases at a
uniform rate, then show that the rate of
increase of the perimeter varies
inversely as the radius. 3
(b) If y=sin(msin™! x), then show that—
() 0-x?)y; -xy+m?y=0;
(i) 1= x")Ynyo —@Rn+1) XYy, +
(m? -n?)y, =0
243=5
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(c) Find the nth derivative of 1 . 2

x2 =0

UNIT—III

20. (a) Prove that
¢ f@+h)-2f()+fla-h) - @)

| x>0 h2

provided f”(x) is continuous. 4

(b) Expand log(l+x) in powers of x in
infinite- series stating each of the
condition under which the expansion is
valid. 4

(c) State Rolle’s theorem. 2

21. (a) If f(x)=x2, o(x)=x, then find a value
of £ in terms of a and b in Cauchy’s
mean value theorem. 3

(b) If
sinx sinoa sinf
flx)= cosx cose cosBl|, O<a <B<§
tanx tano tanf

. then show that f'(£) =0, wherea <§ <. 4
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23. {a)

(bj

(c)
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In the mean value theorem
Jx+h)+ fx)+hf'(x+0R)
find 6, where f(x)= i
96 s
UNIT—IV

If xcosa+ysina=P touch the curve
nm m '

X
= +y—m =1, then show that
a' b
m_ _m_ m_
{acoscjm-1 +(bsing)m-1 = pm-1 4

Find the angle of intersection of the
curves r = asinZ6, r = acos?26.

(5]

Show that in any curve

\2
t

subnormal [ length of normal
subtangent Llength of tangent'_}

Show that the curves r" =a" cosnb and

r* =b™ sin6 cut orthogonally. 3

() Find %g of the curve r = afl +cos8).

(iij Find fd‘-g of the curve r =ab. 24+2=4
dr
Find the polar subtangent Ol
L]
r= aeQ cot & 3
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UNIT—V

: = [ B) 4y Y
24%. {a) If u Mb( x)-i-\l!(;), then show that—

0 2ty )
o
‘e 2 2 v
(ll} X uxx +2xyuxy +y uyy =0 2+4=6
(b) Find the asymptotes of the curve ;
2x{y-5)* =3(y-2)(x-1)2 4

25. (a) State and prove Euler’s theorem on
homogeneous function f(x, y). 1+3=4

(b) If u=Fly-zz-x x-y), then prove
that

Ju au du
+ =0 3
8x dy 0z

(c) Find the asymptotes of the curve
x(x-y)? -3(x* -y?)+8y =0 3

* % *
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