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CURVE TRACING 

1) Find the points of inflexion of the curve y = 3x
4 

- 4x
3 + 5. 

2) Trace the curve r = a ( 1 + cos0) . 

3) Trace the curve x = a cos3 0 , y = b sin3 0 

4) Trace the curve x3 + y3 = 3axy, a 2: 0. 

PARTIAL DIFFERENTIATION AND ITS 
APPL I CA TIO NS 

)
I If I 2 ' 1 (y) ' 2 1 X ,. ' -1 1 u = x tan- -; - y tan- (;)' , then use Eu ler 's theorem to prove 

02 02 2 
that x2 --i;. + 2xy-u + y2 = 2' u . ax axay ay2 

; t) If ~= \og ( x 3 + y 3 +,z3, -:- 3xyz), ~rovi'r that 
( _!!_ + _!!_ + _!!_ )2u = - 9 ax ay oz (x+y+z) 2 . 

I ;· 

3) Use Lagrange's method to find the maximum and minimum di stances of 
the point ( 3, 4, 12) from the sphere x2 + y 2 + z2 = 1. 

' • I • ' I 
' . ' . ' 

4) Use Lagrange ' s method to find rn:ir\)i11um value of x2 + y
2 + z

2 
,given 

that 
I' xyz = a3. I I 

5) Expand x2y + 3y - :2 in powers of (x- 1) and (y + 2) us ing 
Tay lor's theorem. 

. ! ' 1: . ' ii2z a2z 
6) If Z = .f(x+ay) + 0(x - ay) , Prove that- = a

2
----,-.. ay2 . iix'. 

7) Lfu =1sin-;- 1 + tan- 1 t, find the ,:va lue of /u + y0.: · y X 8x iJy, 
I, I 
8) if u = f ( 2x-3y , 3y-4z , 4z-2x) , prove that : 
• 1 -/Ju + iiu + au = b _' I 

,2 iix 3 iJy 4 iJz 

, I I I 

I I 
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9) lf u = f( y-z, z-x, x-y), 
P h 

au au au 
rove t at - + - + - = 0 ax ay az 

I 0) Expand exy up to second degree term at (1, 1). 

MULTIPLE INTEGRAL 

I) E I rl Jz-x va uate the integral Jo x2 dydx by Changing the order of 
integration . 

1 2) -Find , by double integration ,, th'e area enclosed by the ellipse 
x2 y2 
az + b2 = l. 

3) Find the volume common to the cylinder x 2 + y2 = a 2 
and 

x2 + z2 = a 2. 
x2 

4) Evaluate the integral J; J; xe - -;;- dydx by changing the order of 
integration . : , 

I I' 

< I I I"• I I I ' . I 11, 

VECTOR CALCULUS I I l 

I 

I I) Use Divergence theorem to eva luate JJ5 F. dS , where 
' il !,..l j I I F = 4-xl - Zy2} + z2 k and S is the surface bounding the reg ion 

- I 

xz + 

y2 = 4 ; z = O and z = 3 . 

2) Show that the angular ve locity at any point is equal to half the curl o f 
linear velocity at that point of the body . 



3) Find the direction in which the directional derivative of 

f(x, y) = (x 2 - y 2)xy at ( I, I) is zero. 

4) Prove that gradient field describes an irrotational motion. 

5) Find the directional derivative of cp = e2xcosyz at 
the origion in the direction of the tangent to the curve 
x = a sint, y = a cost , z = at ; at t = !:. 

4 

FOURIER SERIES 
i) State Dirichlet's conditions for expansion of F(x) in Fourier se ri es. 

2) Obtain the Fourier series for the function f( x) = x 2 , - rr $ x $ Tr. 
1 1 I 1 I 1 rr2 

Hence deduce that: "j2 + z2 + :i2 + 4 2 - - - - 6 

3) Write the function for the Triangular wave form . Also sketch 
1its1graph. I 1 ,.· 

·, 
4) What is meant by Half- Range series? 

5) ls a function of periodic fw;iction periodic , justi fy?. 
Find tbe Fourier seri es to 'represent 'f(x) = x when 0$ x $ 2rr . 
:- ' I f ,I 'I j 

6) Dc: fine a periodic function . What is the period of a constan t function ·, 
. I , II ' 

70' f ind the Fourier seri es to .represent /Cx) = x2 
- 2 when -

2 $ X $ 2 . 

! 8) p efine Saw tooth wave ,form an~ find its Fourier seri es . 
, i I 

I I 

l I ll • I 
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