
A

Res NO. :

Max. Marks: 60

03GAMAT101122403X

Name:

APJABDULKALAMTECHNOLOGICALUNIVERSITJ`\.i.I;\\?-i=`..::-:±`:i:
B.Tech Degree Sl (S) Examination May 2025 (2024 Scheme)   `t\C;.f:i.

Course Code: _GAMATlol
Course Name: MATHEMATICS FOR INFORMATION SCIENCE-I

Duration: 2 hours 30 minutes

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

x-1
Fvaluateit.mL7=

2         Findthederivativeofthefunctionf(x) =  I:=    a£X=  1 a

3         Findthedomainand rangeofthe function/(x,y)  =

4      Vet.iFy#y= #foru=tdrlx-y
y

S         ProvethaitTJ(f g) =  f Tlg + gTJf

J16-x2-y2

6        Findthecriticalpointsofthefunctionf(x,y)  = x3 + 3xy+y3.

CO      Marks

Col       (3)

Col       (3)

C02       (3)

C02       (3)

C03       (3)

C03       (3)

7        Findthemaximumandminimumvaluesofthefunctionf(x,y)=3x+4y  on        C04       (3)

the circle  x2 + y2  =  1

8         Solve   the   following   LPP   graphically:   Maximise   z=3x+2y   subject   to        C04       (3)

x + 2y < 10,   3x + y `S  15  ci71d x,y 2 0

PART 8
(Answer any one full question from each module, each question carries 9 marks)

Module -I

a)      Find the first and second derivatives of the function y = (x+1)(x2+I+1)                    Col (4)

b)      Showthatthepoint(2,4)liesonthecurvex3+y3-9xy=0.Then find       Col        (5)

the tangent and normal to the curve there.

10       a)      Findthelinearisationof/(x)=x+  atx=1r
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b)      Determinetheconcavityofthefunctionf(x) =  x3-3x2+2andfindthe      Col       (4)

points of in flexion.

C)       Usingimplicitdifferentiatioii Find  g=    in^-?+,I);+);2  = 1.2

Module -2

11      a)     |ff(x,y)=xcosy+y€X   find  g,  #,

12

82f        a2f
@y@x'        @y2

Col       (3)

C02       (5)

b)     Showthatthefunctionf(,¥,y)=  #  hasno|imitas(x,y)i(o,o)              C02      (4)

a)      Express   #and
£  in terms of r and G , where

C02       (5)

w  =4gxz7iy,         x =In(rcosG)    cmdc   y=rs£7io.

b)      Find  the  partial  derivatives  of   /(x,y)=x3y+2xy3  and  verify  mixed       C02       (4)

derivative theorem.

Module -3

13        a)-Locate  the  relative  extrema  and  saddle  point  off(x,y)=x3+3xy2-C03        (5)

|5x2 - |5y2 + 72%.

b)      Findtheabsolutemaximumandminimuin valuesofthe function/(x,y) =       C03       (4)

2x2 -4x + y2 -4y + 1  on  the  closed  triangular  plane  bounded  by  the

lines  x = 0, y = 2, ci71d y =  2% in the first quadrant.

14       a)      Find  the  directional  derivative  of/(x,y)=%gy  in  the  direction  of the       C03        (4)

vector t -i .

b)      Findgand%at(0,0,0,)if ,¥3+z2+y€rz+zcosy= o C03       (5)

Module -4

15        a)      SolvethefollowingLPpgraphically:Minimisez=20x+10y  subjectto        C04       (5)
the constraints
x+2ys40,   3x+y230,    4x+3y260,

cnd  x 2 0 ,y 2 0
b)      Findtheextremevaluesof/(x,y,z) =  x2 +y2 +z2 subjecttothe                    C04       (4)

constraints x + y + z = 1, ci7id x - y = 0.

16       a)      Minimisethequadraticfunctionf(x,y) = 3x2 + 4y2 starting from the              C04       (5)

point (xo, yo)  =  (1,1) using the method of steepest descent with a fixed

step size c¥ =  0.01. Iterate 3 steps.
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b)      Afirm manufactures3 productsA, B andc.TheprofitsareRs.  3,Rs.  2            C04       (4)

and Rs.  4 respectively. The firm has two machines Mi and M2 and below is

the required capacity processing time in minutes for each machine on each

product.

Machine

Product

ABC

Ml 435

M2 224

Machines Mi and    M2 have 2000 and 2500 machine minutes respectively.

The flrm 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.
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