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DIFFERENTIAL CALCULUS
(IFor those who joined in July 2024 onwards)

Time : Three hours Maximum : 75 marks

PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1: g— (cosh’lx) =

X
) 1 -1
(a) (b)
52 <1 xt -1
1 -1
(c) (d)
x® +1 w2 +1

o

_d_""_('

= e ) is

(ay 116 % ' (b)  32e*
() 2™ (d) None
;:a};, is denoted by.

(a)si fa Gy a8

@ T L@y

If x = rcosé@, then 6_96 is.
a0

(a) rsinf ; (b) r cosd
(c) -—rcos@ (d) -—rsind
f(x, y, ) is a homogenous function of 2! degree,
X i - yéf— + z Lo =
ox oy 0z
(@) ' 2f ‘ ® 2°f
(o) e f @ f
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If AC-B*>0and A>0(r B > O}tlxen f(a,b)
is.

(a) maximum
(b) minimum
(¢) neither (a) or (b)
(d) (a)or (b)
2 2

The Parametric form of ellipse —+<5 =1 is.
sl b

(a) (a cosd, asind)

. () (asecd, btan @)

(¢) (acos0, b sind)
(d) (acosd, b cosnd)

For f(x, 5, a)=0, g—}—} at (&,7) =
X
W of lon
R o of lo¢
L —ofla —oflon
9 e T
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9. For a cirele, radius of curvature is equal to.
(a) radius of the circle
(b) square of the radius
(¢) square root of the radius

(d) reciprocal of radius

10. On a given curve, at any point curvature is.

ds dy

(a) iy (b) o
ds : ds

S0 o i

_ (c) i (d) o

PART B — (6 X 5 = 25 marks)

Answer ALL questions, choosing either (a) or (h).

11, @ i i Prove that
d" [ 1 J e 1)" a" (n+1)!
dx" \ (ax +b)’ (ax+b)"%
Or
3

b) | Find y , where y = —————.
(b) ind y,, where ) D) @x0)
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13.

14.

(a)-

(b)

(a)

(b)

(a)

If u = log(tanx tany+tanz) prove

sin2x?jﬁ+sin2ya—u+sin22—ai i
ox 5 0.

I y oz
Or
du
: o u=xt+y?
Find dx when ! . where
1-x
et
*

i )

s s ey

If U = sin I|: i ], prove that
X+y

ou ou
06— L e i GaT
ox dy
Or
2= f(x,5) and X=7 cos, y =rsin ¢
prove ; that

[az)z [62)2 (az)z 1 (azjz
ox ay) \or r?\ o0

Find the envelope of the family of straight
lines xcosa+y sina = a seca, « being
the parameter.

Or
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(b) Find the envelope of —2+—2 =1 subject to
g b

a® +b? +¢®, where C is constant.

15. (a) Find P at x =c on xy =c>.
Or

(b) Find the radius of curvature of the curve

r = glicoane .

PARTC — (5 x 8 =40 marks)
Answer ALL questions choosing either (a) or (b).

165 015(a) _If o (E-ﬂn'l x)z prove that
(1 e xz)yurt—z T (Zn i 1)'!? I+ _nzy” = 0.
Or

(b) - Find the n" derivative of x”log 3x.

L7 Co) L e log(x2 +yi 4+ 22), prove
G *u o%u
x s y = z_ i
dyoz 0z0x dxoy
Or i
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