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18BMACO3 - Differential Calculus
Part—- A
Circle the correct answer (10x1 =10)
1) The n™ derivative of e’* .
a) 7e” b) e’ c) 7" e™* d) ne”
2) Ify =(2x-3)", theny, =
a) n2" b) n12" c) n3" d) n!3"
3) Ifzis afunction of uand v where u and v are functions of x and y , then % is-
29
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4) If x=e"cosv ,then 6‘)7: =
a.v._
a) —e"cosv b) e"cosv c) e"sinvy d) —e“sinvy

5) The condition for gx{ at (a, b) for f(x, y) to attain a minimum at (a, b) is

a) 6']7’ <0 b) 6‘}7’ >0 ) a_{ =0 d) None
Ox* G ox”
6) The condition for % — . o — - & at (a, b) for saddle point is
ox oy~ |\ oxdy
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c) E { 5—4- o =0 d) None
ox~ o9y Ox0y
7) The envelope of the family of straight lines y = mx + 9 where m is the parameter is
m
a) y = 4ax b) y* = 4a c) v’ = 4ax? d)y’=4ax
8) Curvature of a circle of radius r is
a)r b) 1/ r? GRS d) 1/r

9) The radius of curvature when the curve is given in polar co-ordinates is
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10) p - r equation of a curve is given by
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Part-B (5x6 = 30)
Answer all questions:
3

11. a)Findy, where y= ——«———
iz Thatc Sl

or
11. b) Find y, where y =cosxcos2xcos3x

12. a)Ifzisafunctionof xandy and if x =e"sinv, y =e" cosv, then prove that

0z 0z 0z
— =Xx—+ y_
ou ox 0oy
or
12. b) If u is a function of x and y and if x =rcos@, y =rsin@, then prove that

ou ou Ou
06 Ox oy

13. a) Find the maxima and minima of f(x, y) = xX* = xy + y2 = 2X + y
or

13. b) Find the maxima and minima of f(x, y) =3x*+ y* + 12x + 36

14. a) Find the envelope of the family of circles (x — a)* + y*> = 2a where ‘a’ is the parameter

or
14, b) What is the radius of curvature of the curve x* + y* =2 at the point (1, 1)?
a n y -n+l
15. a) Show that the radius of curvature of the curve r" =a" cosné is 1

or
3

r
15. b) Prove that the p — r equation of the cardioids r = a(l —cos#) is pz e

2a
Part—C (5 x 12 = 60)
Answer all questions
16. a) Prove that if ¥ =sin(msin™ x) , then (1-x?)y, —xy, + m*y =0
or
2
16. b) If xy = ax’ +2, then prove that x’ & J”+2(xd_y_y) =0
X dx” dx

17.a)Ifz = f(x, y) and if x = u®> —V?, y = 2uv, then prove that

or
17.b) If zis a function of xandy and x = €" + e, y =e™“ - ", then prove that
Qg=. Oz - 07 0z

ik AT
18. a) Find the maxima and minima of f(x, y) = x> +3 xy* - 15¢ - 15y*> + 72x

or
18. b) Find the extreme values of f(x, y) = x> y* (6 — x ~ y)

19. a) Find the envelope of the family of straight lines y + tx = 2at + at?, where t is the
parameter.
_ or
19. b) Prove that the radius of curvature at any point of the cycloid x = a(6 + sin 8)

y=a(l—cosf) is 4acos§

20. a) Prove that the radius of curvature of the curve 7> = a’sin 28 is P = ‘?;

or

20. b) Show that the p — r equation of the parabola %—a ~1-cosd- is p2 =ar
r
skkokkk



