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23MAT101 - MATRICES AND CALCULUS
QUESTION BANK

UNIT-II
FUNCTIONS OF SEVERAL VARIABLES
PART A
Remember:
1. Ifu :5+X+£, find xa—u+ ya—u+za—u
y z X OX oy oz
. 0U ou .. _
2. Find P and 7 if u=y*.
3. Given u(x,y) = x* tan 1[%) , find the value of x?u,, +2xyu,, +y®u,,.
4. fu="Ff(y-z,z—x,x-yY), finda—u+a—u+a—u.
ox oy oz
5. Ifu=x*+y®and x=at? y=_2at findC:j—ltJ.
6. If u=x%y*+x?y*where x =at?,y = 2at then find?j—l:.
. du .. b
7. Find oy if u=sin(x/y), where x=e', y=t.
8. If xY+y*=1, then find Z—i’.
2 2 2
0. 1fu=Yy=X Y fing QU
2X 2X o(x,y)
10. If x=u2-v? and y=2uv, find the Jacobian of x and y with respect ot u and v.
11. If u=2xy, v=x2-y?, x=rcos0, y=rsin@ then compute M
o(r,0)

12. If x=rcosO, y=rsin@ then find M

o(r,0)
13. If x=rcosO, y=rsin@ then find or.6) :

a(x,y)
14. Write the sufficient condition for f(x,y) to have a maximum value at (a,b).

Understand:

15. State the conditions for maxima minima of f(x,y).



Apply:
16. Using Eulers theorem, given u(x,y) is a homogeneous function of degree n, prove that

XUy +2xyu,, +y®u,, =n(n—1)u.
ou _ o
oy  oyox

18. Using the definition of total derivative, find the value of

17. If u= x¥, show that

2—:givenu = y® —4ax;x = at’,y = 2at.

PART-B

Remember:

1. If u=log(tan x+ tan y + tan z), find Zsin ZXZ—U.
X

2. If u=xy+yz+zx where x=%, y=e' and z=e™ find ‘;—3:.

3. Ifu=(x- y)f(%} , then find x? Z%-F 2Xyai—u8y+ y’ ;il:

4. Find the Taylor expansion of x?y? + 2x°y + 3xy®in powers of (x+2) and (y-1) up to
3' degree terms.

5. Find the Taylor series expansion of €*sin y at the point (1, n/4) up to 3" degree
terms.

6. Find the Taylor series expansion of e* cos y in the neighborhood of the point (1, /4)

up to 3" degree terms

7. Find the extreme values of the function f(x,y) =x%+y®-3x-12y +20.
8. Find the maximum minimum values of x> —xy+y> —2x+Y.
9. Find the maximum value of x™y"z" subject to the condition x+y+z=a.

10. Find the extreme value of x* + y* + z* subject to the condition x+y+z =3a.

11. A rectangular box open at the top , is to have a volume of 32cc. Find the dimensions
of the box, that requires the least materials for its construction.
12. A rectangular box open at the top , is to have the capacity of 108 cu.ms. Find the

dimensions of the box, requiring the least materials for its construction.



13. Find the dimensions of the rectangular box, open at the top, of maximum capacity
whose surface area is 432 square meter.

14. Find the volume of the greatest rectangular parallelepiped inscribed in the ellipsoid

X2 y2 ZZ

—2 +—+ —2 = 1

b

QD
(@]

15. Find the length of the shortest line from the point (0,0,%) to the surface z=xy.

16. Find the Jacobian of ox.y.7) of the transformation x = rsin #cos¢, y = rsin dsin ¢

o(r,0,9)
and z=rcosé@.
17. Find the Jacobian of U= X+ y+2z,v=Xy+yz+z,w= x>+ y? + 2.

18. Find the Jacobian of vy,,y,, y, with respect to x,, X,, X; if

_ X2X3 — X3X1 _ X:LX2
yl Xl ’y2 X2 ay3 X3
19.1Fu=Y v =X fing VW)
X y z o(x,Y,2)
Understand:

20. Discuss the maxima minima of the function f(x,y)=x"+y* —2x* +4xy—2y>.

21. Discuss the maxima and minima of f(x,y)=x’y*(1-x-Y).

Apply:
22. If u=xY, show that Usxxy=Uxyx.
23. If u =log(x* + y?) +tan‘1(%) prove that u, +u,, =0.
24. w= f(y—2z,z—-x,x—Yy), then show that %+8—W+6—W=0.
oXx oy oz

25.1f z=f(x,y), where x=u® —v?,y =2uv, prove that

aXZ ay2 )

0%z 0%z
Z 42 =4u® +Vv?
PR ( )[

26. If x=ucosa—vsina,y=usina+vcosa and v= f(x,y), show that

ov 0°v  0°v Q%
+ = + .
x> oy: ou? ov




27.

28.

29.

30.

31.
32.

33.

2 2 2 2
Ifu=exy,showthata—l:+a—2:1 (a_u) + ) _
ox° oy° u|\ox oy

If F is a function of x and y and if x =e"sinv,y =e" cosv, prove that

o°F ©o*F | 0°F ©O°F
7t~ =€ 2 T 7
ox? oy ou?  ov

u=f(x,y), where x=rcosé,y =rsin &, prove that

(aujz ou) (aujz 1 (8uj2

— |+ =] == +=]| =] .

oX oy or r’\ o6

Use Taylor formula to expand the function defined by f(x,y) = x® +y® + xy?in
powers of (x-1) and (y-2).

Expand x?y+3y—2 in powers of (x-1) and (y+2) up to 3" degree terms.

Expand e*sin y in powers of x and y as far as the terms of the 3™ degree using Taylor

expansion.

Expand e* cosy at (O%) up to third term using Taylor series.

34. Expand e* log(1+ y) in powers of x and y up to 3" degree terms using Taylors
theorem.
35. Expand sin xy at (1, %] up to second degree terms using Taylor series.
36. If X+y+2z=uU,y+Z=uv,Z=uvwprove thatM =u’v.
o(u,v,w)
Analyze:
37. Test for maxima minima for the function f(x,y)=x*+y®-12x-3y+20.

38.
39.
40.

Test for an extrema of the function f(x,y) =x*+y* —x*-y* 1.
Examine the function f(x,y) = x®y*(12 — x — y) for extreme values.

Test for maxima minima of the function f(x,y) =x’y*(6—-x-Yy).



