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PART A
(Answer all questions. Each question carries 3 marks) CO Marks

. et CO1 3
Evaluate Ll_r)q o - 3)

Find the derivative of the function f(x) = 1:—; gt X —%F; COl (3)

Find the domain and range of the function f(x,y) = —\/__——.1= £O2- -13)

16—x2—y2

P ] k. Sy CcO2 3)
Verify g for u = tan

Prove that V(fg) = fVg + gVf €3 - (3)
Find the critical points of the function f(x,y) = x3 + 3xy + y3. CO3 (3)

Find the maximum and minimum values of the function f(x,y) = 3x + 4y on co4 (3
the circle x2+y2 =1

Solve the following LPP graphically: Maximise z = 3x + 2y subject to CO4
x+2y<10, 3x+y<15andx,y =0

PART B
(Answer any one full question from each module, each question carries 9 marks)

Module -1

(x+1)(x2+x+1)

Find the first and second derivatives of the function y = =

Show that the point (2,4) lies on the curve x* + y> —9xy = 0. Then find COl

the tangent and normal to the curve there.

Find the linearisation of f(x) = x + % atx =1
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Determine the concavity of the function f{x) = x3 — 3x2 + 2 and find the

points of inflexion.

5

Pt e —cdy
Using implicit differentiation Find 2 X ;

+xy+y‘7 =1.2

Module -2

= BT e aof Fef- 92f
= P S
If f(x,y) = x cosy + ye™ find P e e

Show that the function f(x,y) = has no limit as (x, y) — (0,0)

x2+y6

ow ow . 2
—and — interms of r and 6 ., where

Express s =

w = 4 e~ Iny, x = In(rcos8) and y = r siné.
Find the partial derivatives of f(x,y) = x3y + 2xy3 and verify mixed
derivative theorem.

Module -3

Locate the relative extrema and saddle point of f(x,y) = x3 + 3xy? —
15x2 — 15y2 + 72x.
Find the absolute maximum and minimum values of the function f(x,y) =
2x? —4x + y? — 4y + 1 on the closed triangular plane bounded by the
lines x = 0,y = 2,and y = 2x in the first quadrant.
Find the directional derivative of f(x,y) = xe” in the direction of the

vector i — j.

Find g—i and g% at (0,0,0,)if x3+z2+ye** +zcosy=0

Moduie -4

Solve the following LPP graphically: Minimise z = 20x + 10y Subject to
the constraints
x+2y<40, 3x+y =30, 4x+ 3y =60,

and x >20,y=>0

Find the extreme values of f(x,y,z) = x2 + y? + z? subject to the
constraints x + y+z = l,and x —y = 0.

Minimise the quadratic function f(x,y) = 3x? + 4y? starting from the
point (xg, ¥o) = (1,1) using the method of steepest descent with a fixed

step size a = 0.01. Iterate 3 steps.
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A firm manufactures 3 products A, B and C. The profits are Rs. 3, Rs. 2

and Rs. 4 respectively. The firm has two machines M and M; and below is
the required capacity processing time in minutes for each machine on each

product.

Product
Machine A B
M, 4
M; 2 4

Machines M and M- have 2000 and 2500 machine minutes respectively.
The firm must manufacture 100 A’s, 200 B’s and 50 C’s but not more than

150 A’s. Formulate an LPP to maximise the profit.

* %k %k % %k
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