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TIME-3HR. | QUESTIONS- 29
THE MARKS ARE MENTIONED ON EACH QUESTION

SECTION -A

QlLetA={1,2,3},B=1{4,567}andlet f ={(1,4),(2,5),(3,6)} beafunction from A
to B. State whether f isone-one or not.

Q.2. What isthe principle value of:

1 2w . _1( . 2T
cos (cos?)+sm (sm—)?

3
Q.3. Evaluate:
|cos 15° sin15°
sin75° cos 75°0
_[2 3 a1
QA4 lIfA= [5 _2],wr|teA intermsof A.
Q.5. If amatrix has 5 elements, write all possible ordersit can have.
Q.6. Evaluate:
f(ax + ¢)3dx.
Q.7. Evaluate:
1
f dx
1— x2
0

Q.8. Writethe direction-cosines of the linejoining the points (1, 0, 0) and (0, 1, 1).
Q.9. Writethe projection of the vector T — 7 on thevector T + J.
Q.10. Writethe vector equation of aline given by:

Xx—-5 y+4 z-6
3 T L2
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SECTION - B

Q.11.Let f : R — R bedefined as f(x) = 10x + 7. Find the function g : R — R such that g
of = fog = I.

OR

A binary operation * on theset {0,1, 2, 3,4, 5} isdefined as

a*bz{ a+ b, if a+tb<e6
a+b—-6 if a+b=>6

Show that zeroistheidentify for this operation and each element 'a’ of the set is
invertiblewith 6 — a, being theinverse of 'a’.

Q.12. Provethat:

tan!

-1
=———cos x,——=<x<1
4 2

V2

Q.13. Using properties of determinants, solve the following for x:

\/1+x—\/1—xl_n 1 1
Vi+x+V1—x

x—2 2x-3 3x—4
x—4 2x-9 3x-—-16
x—8 2x—27 3x-—64
Q.14. Find theréationship between ‘a’and 'b’ so that the function 'f’ defined by:
ax+1, i x<3
fo = A

bx+3, if x>3 is continuous at x = 3.

=0.

OR

’ dx {log (xe)}?
Q. 15. Prove that:

4sin0@

T
y = m — 0 is an increasing function in [0, E]

Or

If the radius of a sphereismeasured as 9 cm with an error of 0.03 cm, then find the
approximateerror in calculating its surface area.

Q. 16. If:

1
x = tan (E log y),show that

d’y dy
2y 2 = =¥
1+x )dx2+(2x a)dx 0.
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Q. 17. Evaluate:

/2
f X+ sinx

1+ cosx
0

Q. 18. Solvethefollowing differential equation:

xdy —ydx =+x%+ y? dx.

Q. 19. Solvethefollowing differential equation:
dx
2y =
(y+ 3x )dy X.
Q. 20. Using vectors, find the area of thetrianglewith verticesA (1, 1, 2), B (2,3,5) and
(1,5,5).

Q. 21. Find the shortest distance between the following lines whose vector equations
are

r=1-0T+{—-2)F+ B -20kand
F=(G+1DT+2s-1j-2s+ k.

Q. 22. A random variable X hasthe following probability distribution:
x 0 |1 2 |3 4 5 16 7

P(X) |0 |K |2k |2k |3k |K?|2K?| 7K*+K

Determine:
i k
(ii) P(X < 3)
(iii) P(X > 6)
(iv) P(0 < X < 3).
OR
Find the probability of throwing at most 2 sixesin throws of asingledie.

SECTION -C

Q.23. Using matrices, solve the following system of equations:

4x + 3y + 2z+= 60
x+2y+3z=45
6x+2y+3z=70
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Q.24. A window hasthe shape of arectangle surmounted by an equilateral triangleif the
perimeter of the window is 12 m, find the dimensions of therectangle that will
producethelargest area of the window.

Q.25. Evaluate:

6x +7 dat
JE+5)(x+4)

Q.26. Sketch thegraph of y = |x + 3| and evaluatethe area under thecurvey = |x + 3|
above x-axis and between x =-6tox =0.

Q.27. Find the distance of the point (-1, -5, -10), from the point of intersection of theline
7 = (2i—j + 2k) + A(3i + 4f + 2k) and the plane?.(i—j+ k= 5.)

Q.28. Given threeidentical boxes|, Il and 111 each containing two coins. In box I, both
coinsaregold coins, it box |1, both are silver coinsand in box |11, thereis one gold
and onesilver coin. A person chooses a box at random and takes out a coin. If the
coin is of gold, what isthe probability that the other coin in the box is also of
gold?

Q.29. A merchant plansto sell two types of personal computer s-a-desktop model and a
portable model that will cost Rs25,000 and Rs40,000 respectively. He estimates that
thetotal monthly demand of computerswill not exceed 250 units. Deter mine the
number of units of each type of computerswhich the merchant should stock to get
maximum profit if he does not want to invest mor e than Rs70 lakhs and his profit on
the desktop model is Rs4,500 and on the potable model is Rs5,00. Makean L.P.P
and solveit graphically.
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