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JT'IATH EMATICAL TEC H N IQU ES
Duratign:2hours Max.Marks: 80

lnstructions: 1) Att questi6ns are compulsory $hoice is internal)
4 Sfr,ft each new question on a fresh page
3) Figures to the right indicate tull marks
4) Use of calculatorc hot allowed
5) Gnph paper and logbook provided on request.

Q.l Attempt the following: (5 x 4=20)
a) Show that the points A (5, 4), B( 2,3) and c( l, 0) are the vertices of a isosceles

triangle.

b) Find fl it i1y - #
i i ) I f y : ( 5 ' + x 2 + 1 ) 3

c)It  f  (x) --xz * 5x* 7, solvetheequationf(x) - f  (x + 1)

d) Evaluat. (r) Ir3 # a,
(iD f (x + 3)(x - 2) dx

OR

Q.I Attempt the fotlowing:
w)If the distance between the points (a,-5) and (2,a) is 13, find a.

(5 x 4=20)

x3 -zex

4x3+gx

o 
(5 t 4:20)

x) Find fl 't i)y -

i i ) y  -7 ' ( *n  -x3  +5x2  +z ) .

y) If f (x) = 
#, show that f (f (x)) : r.

z) Evaluate '> [ fi a*
i i) ,[ x(Zx - 7)z dx

Q.2 Attempt the following:
a) Evaluate the following if they exist

i)tim,-3 # ii) tim,- rl* -,-L, _r,*r]
b) fhe total cost functibn is given by c : x2 + x * 2a. Find the average cost,

marginal cost and marginal average cost rvhen x = 10. 
)

c) Find the coordinates of the point which divides the segment AB internally in the
ratio 4:3 if A= (-3,4) and B= (5,2).

<i) Find the partial derivatives ofthe functions f (*;!) : 
#tthe 

point (1, 2).

OR
Q.II Attempt the following:

w) Discuss the continuity of the following function at x = 0
(5 x 4:20)

f(x) -
; x  *  0

; x : 0
If r - 25 - 3p - pzis the demand function, find the price elasticity of the
demandwhen p = 3.
A manufacturer produces two products A and B. He has his machines in operation
fot 24 hours a day. Production of each unit of A requires 2 hours of processing
time in Ml and 6 hours in machineM2. Production of each unit of B requires 6
hours of processing in machine Ml and 2 hours in machineM2. The manufacturer
eams a profit of Rs. 50 on each unit of A and Rs.20 on each unit of B. How manv--- -- 
units ofeech product should heproduce in orderto achieve maximum profit?

zf For tlre-cost function e (x,!) :3xz * Zxy + fu 10, fsrtwo commodities x
md y, find the marginal cost at x:l and y=J.

x)

v)



Q.3.A_ttempt the following :

:l Ii:,".T,Tiili"'ffi the amount ormonev wilr be doubre the princip.r$ltlo13)
b) 

Xt-',.}t;?Yt|l 
of the line passing through (i,-z)and perpendicurar to the rine

c) If the marginal revenue for a certain commodiiy is un = 4x3 * 6xz+ 10x + 1
;ffir;j 

the output, find ihe revenue funaion and average revenue function

d) rinaff if i)y : x3 * ex -S(3,) + 15
i i ) y=  ( x+2 )z (x_3 )

OR

Q.m Attempt the following:
w) Find the amcunt recei'ed vrhen a sum of Rs. 12000 is invested 

",::;::::r,
years if the interest is comoounded quarterly.

x) If P(k'O) lies on the line through A(-2,it# B(6,-z),find the ratio in which pdivides segment AB and the value of k.
y) The demand function for a certain commodity is p = g0 _ 3x2. Find theconsumers surplus .arhen r = S
z) Find the derivative upto 3'd o.a", of the function f (x) :10xs + gr3 _ 5r2 + gx.

Q.4 Attempt the following, 
,,___ (5 x 4=20)a) Find the amount for the otn".y annuity with periodic payment as Rs.1000 at therate of interest l00z p.a for l yearif period of puyr.n, is quarterly.b) Find the varue of k for whic,! tr,. ra-rio*ift;;, of lines are concurrent.x  +  y  -  5  -  0 ,4x  -3y  =  k ,Tx  _By+  iO  =  Oc) 

illlinJ:H6t;Hg tt" r"n'tio n f (x) = 1 * 60x - sxz -2x3 is 1i;
d) Evaluate i11@4,

x

i i)/(sx + 2)6 dx
OR

Q.IV Attempt the tbllowing:

,",fi"ln11oi",o ,pay at the end of each yeaq given that ihe rate op interest is 15% to be. compoundeil yearly.
x) Find the equation ortne line joining the origin and the point of intersection of thel i n e s r * y = S , x - ! = I .

y 3 -

y) If c = 
F "::*00x is the cost function of a firm; x being the output, find theoutput at which marginal cost is minimurn

z) Er,aluate i) IIQt+ 1)s - (3 - S*), + e7, _ 38,) d.x
i i) /(xs _ 3(s), *\ax

I


