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Sample Question Paper - 111

Time: 3Hours Max. Marks: 100

General Instructions:
1.  Allquestionsarecompulsory.

2. Thequestion paper consistsof 29 questionsdivided into three sectionsA, B and C. Section A contains 10
guestionsof 1 mark each, section B isof 12 questionsof 4 marks each and section Cisof 7 questionsof 6
markseach.

3.  Thereisnooverdl choice. However, aninternal choice hasbeen provided infour questionsof 4 markseach
and two questionsof six markseach.

4.  Useof calculatorsisnot permitted. However, you may ask for Mathematical tables.

SECTION-A
3 . . 2x 3
1. Let f:R-4-=¢ - Rbeafunctiondefinedas f (X)=—, findf?*: Rangeof =R -{-=
5 S5x+3 5
2. Writetherangeof onebranch of sin™x, other than the Principal Branch.
—8ily COSX

cosxy  sinx) 1! ,
3. IfA= ,flndx,0<x<zwhenA+A =

4.  If Bisaskew symmetric matrix, writewhether thematrix (ABA”) issymmetric or skew symmetric.

5. Onexpanding by first row, thevalueof athird order determinantisa, A, +a,A , +a_ A .. Writetheexpression
for itsvalue on expanding by 2nd column. Where Aj; isthe cofactor of element ;.

l+cotx

6. Writeavaueof J— dx
x+logsm x
i i+5cosx
7.  Writethevaueof J log [—} dx
! A+San x

—

8. Let aand b betwovectorssuchthat | a|=3and|b =§ and 5 x p isaunitvector. Thenwhat istheangle

between aandf)?

9. Writethevaueof f(] x I2)+ ](12 x f)+ IA<G x iA)
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10.

11.

12.

13.

14.

15.

16.

17.

— —

a+b

—

a

!

+

For two non zero vectors a and b writewhen holds.

SECTION-B

Show that therelation Rintheset A = {X x DW, 0< x<12]} givenby R ={(a,b): (a- b)isamultipleof 4 is
anequivalencerelation. Alsofind theset of al elementsrelated to 2.

OR

Let* beabinary operation definedonN x N, by (g, b) * (c, d) = (a+ ¢, b+ d). Show that * iscommutative
and associative. Also find theidentity element for * on N x N, if any.

Solvefor x:
_ -1 _ +1
tan l[x_]mn [_]_ <1
-2 i+ 2 4

If 8, band c arereal numbersand

Show that eithera+ b+c=0ora=b=c. b+c c+a a+b
- c+a a+b b+c|=0
If f(x)= ﬁm, if x<5 atb b+c c+a
a+b, if x=5
Xx-5 .
——+Db,if x<5
x-§

isacontinuousfunction. Find a, b.

If x¥ +y* =loga, find ﬂ
dx

Uselagrange’sMean Val uetheorem to determineapoint Ponthecurve y = y/x - 2 wherethetangentisparallel to
thechordjoining (2,0) and (3, 1).

r 1
Evaluate: J coslx—alcoslx—b|
OR
[2435I0X op
Evduate: J—.e e
14+ cosx
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18.

19.

20.

21.

22.

23.

24,

25.

If 3 and b aeunitvectorsand g istheanglebetween them, then provethat Cns2 = %‘3'+h"

OR
If arethediagonalsof aparalelogramwith sides, a and b indtheareaof paralelogramintermsof

and hencefindtheareawith d, =i +2j+3k andd, = 3i - 2j +k.

Find the shortest distance between thelines, whose equationsare

x—8 _ y+9 _ 10-z and x—15 _ 58-2y _ z—5.
3 -16 -7 3 -16 -5
A bag contains 50 ticketsnumbered 1, 2, 3, ........ , 50 of whichfivearedrawn at random and arranged in ascending
order of the number appearing onthetickets (x1 <Xy < X3 <Xy < x5) . Findthe probability that x, = 30.

Show that thedifferentia equation
2y E:"’r"”dx+'y—2x g " vy =01z

homogeneousand find itsparticul ar solution giventhat x=0wheny=1.
OR

Find the particular solution of thedifferential equation ;ﬁ +ycotx=2x+x° cotx, x# 0
g

- =

giventhaty =0, whenx= %

Formthedifferentia equation representing thefamily of ellipseshaving foci on x-axisand centreat origin.
SECTION-C

A letter isknown to have comefrom either TATANAGAR or CALCUTTA. Ontheenvelopejust two consecutive
letters TA arevisible. What isthe probabiity that theletter hascomefrom

(1) Tatanagar (i) Cdcutta
OR

Find the probability distribution of the number of white ballsdrawn in arandom draw of 3 ballswithout
replacement from abag containing 4 whiteand 6 red balls. Also find the mean and variance of thedistribution.

Find the distance of the point (3, 4, 5) fromthe planex +y + z=2 measured parallel totheline2x=y=z.
Using integration, computethe areabounded by thelinesx+2y=2,y—x=1and2x+y=7

OR
Find theratio of theareasinto which curvey? = 6x dividesthe region bounded by x? + y? = 16.
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26.

27.

28.

29.

Evduate:

A point onthe hypotenuse of aright triangleisat adistance‘a and ‘b’ from thesidesof thetriangle. Show that the

3
minimum length of thehypotenuseis [aZ 34 b2/3]5 .

Using e ementary transformations, find theinverse of thematrix

1 3 -2
-3 0 -5
2 5 0

A furniturefirm manufactures chairs and tables, each requiring the use of threemachinesA, B and C. Production of
onechair requires 2 hourson machineA, 1 hour on machine B and 1 hour on machine C. Eachtablerequires 1 hour
each on machineA and B and 3 hours on machine C. The profit obtained by selling one chair isRs. 30 while by
slling onetablethe profitisRs. 60. Thetotal timeavailable per week on machineA is70 hours, onmachine B is40
hours and on machine C is90 hours. How many chairs and tables should be made per week so asto maximize
profit? Formulate the problem asL.PP. and solveit graphically.
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