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1.Use linear approximation to find an approximate value of \/ﬁwithout using
a calculator.

2.let g(x) = x% + sinx. Calculate the differential dg .

3.If the radius of a sphere, with radius 10 cm, has to decrease by 0.1 cm,
approximately how much will its volume decrease?

4. Let f(x)=Vx. Find the linear approximation at x = 27 .
Use the linear approximation to approximate 1/27.2.

5. Use the linear approximation to find approximate values of V15
6. Find a linear approximation for the functions at the indicated

points. h(x)=ﬁ , Xo=1
7. A sphere is made of ice having radius 10 cm.

Its radius decreases from 10 cm to 9.8 cm. Find approximations
for the following: (i) change in the volume (ii) change in the surface area
(1-2x)3
3—4x
9. Find df for f(x) = x3 + 3xand evaluate it for (i) x = 2 and dx = 0.1
(i) x =3 and dx = 0.02
10. Assume that the cross section of the artery of human is circular.
A drug is given to a patient to dilate hisarteries. If the radius of an
artery is increased from 2 mm to 2.1 mm, how much is
cross-sectional area increased approximately?

11. Find the partial derivatives of the following functions at the indicated
points. g(xy) =3x2+y? +5x + 2, (1,-2)
U AU aU

2 2
12 1f Ulxy,2) =~ + 322y, find 5,5~ = .

8. Find differential dyfor each of the following functions :y=

_ 3 3 3 1 gg 92. 22
13.1f U(xy.2) =log(x® +y* +2%) find 2+ 2 + 2.
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14. If w(xy) =x3-3xy + y?, x,y € Y, find the linear approximation for
wat (1,-1).

15. Let V(x,y,z) = Xy+yz+zx, X,y,ZE Y, Find the differential dV.

16. If u(xy) =x2y + 3xy*, x = etand y=sint,
find 2—1: and evaluate itatt=0.
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17. Let us assume that the shape of a soap bubble is a sphere. Use linear
approximation to approximate the increase in the surface area of a soap
bubble as its radius increases from 5 cm to 5.2 cm. Also, calculate the
percentage error.

ey 22w

aZw
2 gw
y2+1for all (x,y)eR~. Calculate 3y and 3%y

19. Let u(xy) = e~ cos(2x)for all (x,y)ERZ?. Prove that u is a
harmonic function in R? .

20. Let g(xy) = 2y+x?, x=2r—s, y=r2+2s,r,s €Y. Find

18. Let w(x,y)=xy+

dg Odg
or’ as’

2
21. Use the linear approximation to find approximate values of (123)3
22. Use the linear approximation to find approximate values of /26
23. The time T, taken for a complete oscillation of single pendulum

with length I, is given by the equation T = Zn\/g,

Where g is a constant. Find the approximate percentage error in

the calculated value of T corresponding to an error of 2 percent

in the value of 1.

24. Show that the percentage error in the n th root of a number is
approximately %times the percentage error in the number

25. A coat of paint of thickness 0.2 cm is applied to the faces of a cube whose
edge is 10 cm. Use the differentials to find approximately how many cubic

centimetres of paint is used to paint this cube. Also calculate the exact amount

of paint used to paint this cube.
3x%2—xy
x2+y2+3°

26. Evaluate lim _g(x,y), if the limit exists, g(x,y) =
(x,y)—(1,2)

27. LetU(xy,z) =xyz,x=e" %, y=e fcost ,z=sint,t€ Y. Find Z—lt] :
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3x—5y+8
x2+y2+1

1. Letf(x,y) = for all (x,y) € R? . Show that f is

continuous on R2
2. Consider f(x,y) = —— (x,y) # (0,0) and f (0,0) = 0 . Show

x2+y?
that f is not continuous at (0,0) and continuous at all other
points of Rz,

2

Y if (x,y) # (0,0) and g(0,0) = 0 . Show

2
x2+y
that g is continuous on [R2,

2
4. Letg(x,y) = =Y for (X, y) # (0, 0) and f(0,0) =0 .

x%+y?
(i) Show that (X,yl)iﬂgolo) 9(X.¥) =0along every liney = mx,

3.Consider g(x,y) =

) k
lim g(X,Y) =malongevery

(x,y)—>(0,0)

parabolay = kx? ,k e R\{0}.

m e R.(ii) Show that

5. f(x,y) = sin(xy?) + eX +5 for all (x, y)e R2.
2 2
Calculate i, a, o1 ang £1.
OX 0oy 0yox oxoy
6. For each of the following functions find the f, ,fyand show
that f o= f (i) f(X,y) = —a— (i) f(x,y) = tan~! (g)

y+sinx
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7.1fV (X,y) =e*(x cos y —y siny), then prove that

o oV
_—— =
aXZ ayZ
8. If = xy+ sin(xy), th that W 0w
. If w(x, y) = xy+ sin(xy), then prove tha ox axdy
9. If z(x, y) = x tan"}(xy), x =t , y =s¢e', s, t e R. Find %and
Zats=t=1.
ot

10. Let U(X, y) = e*sin y, where x = st?, y = s%, s, t e R. Find
Q, Y and evaluate themats=t=1.
os ot
11. W(X,y, 2) =Xy+yz+zX,X=U—V,y=UV,Z=U+V,UVE
R. Find aﬂ, 8ﬂand evaluate them at (1, 1).
ou  ov 2
ou ou

— gip-1 (XY o, ou_1
12. If u = sin <&+ﬁ)' Show that xax+yay_2tan u

13. Prove that f (X, y) = x3— 2x?y + 3xy? + y2 is homogeneous;
what is the degree? Verify Euler’s Theorem for f .

14. Prove that g (x, y) = X log G)is homogeneous; what is the

degree? Verify Euler’s Theorem for g.
2 2

_ xX°+y N OV
15.0fv (X, y) = Iog( iy ) prove that X ya—l
a 5x3y*+7y2xz4—75y3 24
16.1fw (Xx,y,2) = Iog( 2ty )

) oW oW  ow
find X—+y—+2—
OX

oy o1
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