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; . MATHEMATICAL TECHNIQUES
: Duration: 2hours Max.Marks : 80
;

Instructions: 1) All zuestion are compulsory (choice is internal)
2) Start each new question on a fresh page
3) Figures to the right indicate full marks
4) Use of calculators allowed
5) graph papers issued on request

Q.1 Attempt the following: (5x4=20)

. a) Find the coordinates of the point which divides segment AB internally in the ratio 4: 3, if i
A=(-34),B=(52) :

| b) Fi dﬂ h
) Fin dxw ere

i y=(03x?+2x)(2x+3)
| ii. y=x".logx

; 3, -3<x<-1
¢) If f(x) ={—6x—3, -1<x<0
3x -3, 0<x<1

i.  State the domain of f. :

ii.  Find f(=2)f (5),f(0), F(-D), f(Dif it exst : _

d) Evaluate the following integrals:
i fz(x2+x+1) dx

ii. [(10x—500)*+ dx

60—-9x
OR

Q.I Attempt the following: (5 x 4=20)

w) Find the coordinates of the points on the y-axis which are at a distance of 5 units from the
point(4,1).

Fi dEX here:
x) Fin dxw ere:

i. 'y=5x+x5+5+5x/§

i y=@xd3NE
y) Iff(x) = 4thss,g( ) ==, show thatf(g(x)) = x.

z). Evaluate the following integrals:

i. f(3x+;2;— \/_) dx

i fx +2x+2

Q.2 Attempt the following: (5x4=20)

a) Evaluate the following :

1. lim ——ii. lim —_— i
X3 \x217-4 X203 53 x2-3x i

b) The demand function is given by p = 100 + 2D — D? + D3, where p-price and D-
demand. Find the total revenue, average revenue and marginal revenue when demand is
10.

¢) Food I contains 6 units of vitamin A per gram, 7 units of vitamin B per gram and cost Rs.12per
gram. Food II contains 8 units of vitamin A per gram, 12 units of vitamin B per gram and cost
Rs.20 per gram. The daily requirements of vitamin A and vitamin B are 400units and 480 units
respectively Fmd the minimum cost of the mix of these foods.

d) Fmdx—+y whereu—x +y2.

OR
Q.IT Attempt the following: (5 x 4=20)
: __i W) Examme the contmmty of followmg functlon atx=0:
h - VZHx- \/'2——?— ) ' o
f)= x x#0

0 ,x=0




N Eestlly oty with respect to x, if y = 1 + 2x — x2 fory = 10.
Y) Aruna wants to purchase buttons. She needs atleast 20 large buttons and atleast 30 smal]
buttons. The shopkeeper sells buttons in two forms (i) boxes and (ii) cards. Each box contains

10 large and S small buttons and each card contains 2 large and 5 small buttons. Find the

most
economical way in which she should purcha

se the buttons, if a box cost Rs.25 and a card Rs.10.

2) If the production function is = I2 — 27 4+ 2x2
capital, find the marginal physical productivity of |
L=1landK = 2.

where L is the labour and K is the
abour and capital when

Q.3 Attempt the following: (5 x4=20)
a) Which of the following yields more effective interest:8%
_ p.a. compounded semi-annually?

b) "Find the coordinates of point which divides se
A=(05),and B = (=7,2).

¢) If the marginal revenue and the marginal cost for an out,
MR =5-4x+3x2and MC = 3 4 2x , ang if fixed ¢
the profit when the output is x = 4,

d) Differentiate the following with respect to x:

o p.a. compounded quarterly or &.4%

gment AB externally in the ratio 3:2,if

put x of a commodity are given as
ost is zero find the profit functior and

eX—x2
1. =
y 2x242x
. x2-3x+5
11. =—
y 2x+1

OR

Q.III Attem pt the following: (5 x4=20)
W) A person deposits in a financial institution Rs. 15000 at the end of each year for 3 years. What

is the accumulated amount at the end of 3 years taking interest compounded at12 % p.a.?
X) Ifthe distance between the points(a, —5)and (2, a)is 13, find a.

¥) The demand and supply functions for a commodity is respectively given by

P =20~ 3xand p = 2x. Find the consumer’s surplus at the point of equilibrium.
z) Differentiate the following with respect to x:

L y=log(3x% - 4x +2)

i y=x++1—x2

Q.4 Attempt the following: (5 x 4=20)

a) In how many years will Rs.6500 amount to Rs.7865 at 7% p.a. simple interest?
b) Find the ratio in which the X-axis divides the segment joining the points(~2,3)and (4.-¢6).
Also find the coordinates of the point of division.

¢) Find the values of x, for which the functions f(x) = x3 - 6x2 — 15x + 5 ;s
i.  Increasing
i, Decreasing.

d) Evaluate the following integrals:

L D&+ D+ 3) da

(F X gy
JC 3x+1

ii.
OR

Q.IV Attempt the following: (S x4=20)

w} Find the maturity amount of a 2 year fixed deposit of Rs.10000 at 10% p-a. if the interest is
compounded quarterly.

X) Find the equation of the line passing through (~5,4) and perpendicular to2x ~ 3y = 5,

¥) Find the value of x for which the total cost function has minima and maxima where
C=x3-9x2 424y + 17.

z) Evaluate the following integrals:

f (x+3)(x-7) dx
x

ii.

f (6=-7x)*~(6~7x)®
(6—7x)5

dx




