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Calculus

1. If y=e**sin bx, find yx

2. If y= find yn

x? +a?

3. State and prove Leibnitz's Theorem. (n-th derivation of the product of two functions)

i1 dy d?y
4. If ym+ ym = 2x, prove that (x> - 1) y2 + Xxy1 - m?y = 0, where y1 = E, y2== E
Sin~1x
5. Ify = Newvrk x| < 1, show that

i (1-x¥)y2-3xy1-y=0
1. (1 - XZ)Yn+2 = (Zn + 3)XYn+1— (1’1 + 1)2}7n =0

6. If y = cos(10 cos'x), show that (1-x2)y12 = 21xy11

7. If y = cos (m sin'! x), Show that

. (1-x3)y2-xy1+m?y=0
ii. (1-x3)yns2-(2n+ 1)xyn+1 + (M2 -n?)y=0
Also, find the value of y, when x = 0

8. Ify = ecos'Ix  Show that an equation connecting yu, yn+1 and yu+2 is given by
(1 -x2)yns2— (20 + 1)Xyns1 - (N2 + D)yn=0

9. Ify = sin'1 X, then show that
. (1-x3)y2-xy1=0
ii. (1-%x2)yn2-(2n+ 1)Xyns1 - n2yn=0
Find also the value of (yu) o

10. Iflog y =tan'lx, then prove that
. (1+x¥)y2+(2x-1)y1=0
ii. (1+x%)yne2+(2nx+2x-1)yns1+0n(n+1)yn=0
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11. State Maclaurin’s series Infinite from.

12. State Rolle’s theorem- Expansion of function in Infinite power series. Taylor’s serious
(extended to infinity)

13. Expand (sin-1x)2in a series of ascending power of x.

14. Assuming expansion of sin X, prove that

x2 x4- x6
cosx=1—-—+———+-
20 4 el

3 5 7
. . X X X
From the series Slnx=x—; ;—;ﬁ—---

which converges for all vales of x, we get the required result by differentiation.

15. Show that the maximum value of xy subject to the condition

25
3x+4y=5is —
48

16. When does the function sin3x - 3sinx attain its maximum or minimum values in (0, 2m)?

17. Show that of all rectangles of given area, the square has the smallest perimeter.

1
18. Show that the maximum value of x2 log ( = ) is %
X

19. Prove that the function £(x, y) = x3 +3x2 + 4xy + y? attains a minimum at the point

(2-9)

20. Find the extreme value of #(x, y) =2 x% - xy + 2y2 - 20x.
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Vectors

—> —>
1. If r%= a cos wt + b sin wt, show that

> dF > > d?r 2 =>
. rx —=waxb i1_2:—W r
dt dt

9
Where a and?are constant vectors
—> —>
2. Ifri=ti—t]+Q2t+1)k
> —>
H=(2t-3)T+7 - 1k
9
Find(i) d (7. 1) () d (fixr2) whent=1
dt dt
3. Ifais a unit vector, prove that
da d?
dt dt

ax

A _ _ =l N rxdr
4. Ifr is the unit vector in the direction of r, show thatrxdr=5—=
r

> > >
rxa dF

5. If F==—< where a is a constant vector, find — .
T dt

= > >
6. If 2= sind i +cosO] +0OK

9
? 36?- sin®© j -3?
AP 4
=2i+3j-Kk
d > >
find d—{?x(bxc)}at6=0
e

7. A particle moves along the curve x =a cost, y =asin tand z = bt, find velocity and

accelerationatt=0and t=m/2.
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8. Ifa and b are constant vector and t the time variable, show that a particle whose position

vector at any instant is
> >

> .
r =acos wt+Dbsinwt

is moving in an ellipse whose centre is the origin and that the motion is due to a central
force varying as the distance.
- —>
dy (>dr _ d°F
9. Evaluate = | I'.—/— X —>-
dx dt = gt

9
10. Show the necessary and sufficient condition for the vector V of the scalar variable t to

have consgnt magnitude is

> dV _
V'W =0

> 47
11.1f V x g5 0, then Show that?(t) is a constant vector i.e?(t) has a fixed direction.

12. Find the value of?satisfying the equation

> &7 > >
ax — =b;(a.b=0)
dt
> 272 2—>
—> > > >
13. Ifr=acosti +asintj + tk, find %,_Zr and d_zr
U dt dt
14. Ifr = t24 - tj + (2t + 1) k, find the value of
> 7>
o drd?7¥ . ldT| .. &7
L S i |[=— iii. — at t=0
> > >
15. I, = 61~ €] + tkandr, = (t+1)T + (t+2)] - 3tk find
_ d > > . d _
i. a(n.rz) ii. a(hx rz) att=2

> > -
16. If r = a ent+ b ent where a, b are constant vectors, show that
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2
—5 —-n?r=0
dt?
17. Given r =4asin301i + 4acos30j + 3b coszei, prove that

2 3
dr d"'r d'r
A X —3, —3|=-216 a’bsin320
d® = de*” de
18. A particle moves along a curve whose parametric equation are x = e, y = a cos 3t,
z = b sin3t where t is the time and @ and b are constant scalars.
i. Determine its velocity and acceleration at any time.

ii. Find the magnitudes of velocity and acceleration at t = 0.

9
19. If %?— CXa, % —?xb show that —(axf) = cx(aXb)
20. Prove that
2>
dv O v du —>
dt fxﬁ‘ EW} {“ QTR X”}
21. Evaluate the derivatives of the following w.r.t. t.
> >
r+a
I + a§
2 —> 2
d dr d
22. Evaluate — (r.ox X —
dt? ( dt dtz?>
23 panae S{(r x L) x (LD
: te — — —
VAR 4 dt dt?
Ldv _ dFW dv
24, Ifv.— X ——= =0, show that v X =~ has a fixed direction and that v is parallel to
dt dt? dt

a fixed plane.

25. Grad (@ £ Y)=grad (@ £ grad ¥
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ie. V(O + ¥) = VD + V¥
26.Div(Z+B) =divatdivb
ie. V(a + b) = V.a +V.b

9
27. Curl (?iﬁ) =curla+ curl &
ie. V(ia +

b)=V xaxV Xb
28. Grad (W) =0 grad ¥ + Wgrad @
Le. V(o¥) = QVY¥ +¥VQ

@ YVo— oVY
20,7 (2) =
v v

30. Curl(@ﬁ—(li+1 + %2 )X(Q)g)
Le. V(@ﬁ— @(an)+(V(Z))><a

31. Dlv(axb) 5. (culla) @ (curl b)
ie. V(@ % b) = b x @) — a.(V x b)
32. Curl (AxDB) =V x (axb)=(0.V)a- (@, V)b +adivb =bdiva

33. V X (V@) =0i.ecurl(grad®)=0
34.Div (curl V) =0ieV.(V xVv) =0
35. Find the unit vector normal to the surface z2 = x2 + y2 at the point (-1, -2, 5)
—> -> —> -
36.1f V =x2yz i+ xy?zj + xyz2 Kk, find
—> —> —>
i) divV ii) curl V i) curl curl V
> > >
37. Find curl V where V eXYZ (i +] + k)
9
38. Find div (crul F ) where F = x2y1 + xzj +2yz k

—> > > > —> ->
39. fF=(x+y+1)i+j-(x+y)Kk,showthatF.curl F=0
- —> —>
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40.Find div V and curl V where V =V (x3 + y3 + z3 - 3xyz)
41.Evaluate i) V.7 )V xT

42.Evaluate Vr™

43. Evaluate V2 (r™)

44. Prove that div (grad r™) =V. (Vr™) = m(m + 1)r™-2

45, If?be a position vector and a, b are constant vector, prove that
) div[(Tx3)%xbl=2b.a

i) curl [(PX3) x% “Bxa

- —>
iii)?.v(?.v %) = 3(?'%2(19 7} — ?'319

r r
46. Prove that

div (uVv) - div (vVu) = uv?v — vV?u
ie V.(uVv —uVu) = uv?v — vv?u
47. Find V9, if
i) @ =log(x2+y?2+z2)
ii) @ = xsinz — y cosz
i) @ =r2er
iv) @=x2+y-2z-1atthepoint(1,0,0)

48. Find V. ?Where
9
i) F= a2 x 3xy?4- 9z2x k
ii) ?= X2z1-2y3z2) + xyZZT
i) F=(x2-y2T+ 2xyT> (v2 - xy) R
49. Find the curl of the vectors

9
X271 - 2y3z2 ?+ xy2z k at the point (1, -1, 1)
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50. Ifr=xi+yj+zKk findr.VQ@ where @ = x3 + y3 + z3 - 3xyz
9
51. Find div F and curl F =x coszi + ylog xj — z2k

52. Find the unit vector normal to the surface x2y + 2xz = 4 at the point (2, -2, 3)

53. Show that div grad (tan_1 }é ) =0

54, Compute V2r, V2r2, V2(r~2), wherer = \/xz + y2 + z2

55. Prove that

[r. ()]-2

56. If a is constant vector, prove that

7. (52(25)




