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TIME - 3HR. QUESTIONS - 29

THE MARKS ARE MENTIONED ON EACH QUESTION

SECTION - A

Q.1.If: R - R bedefined by f(x) = (3 — x3)1/3, then find of (x).
Q.2. Writethe principal value of sec™! (-2).

Q.3.What positive value of x makesthe following pair of deter minants equal ?
|2x 3| [16 3]

Q.4. Evacuate:
f sec?(7 — 4x)dx

Q.5. Writethe adjoint of the following matrix:
2 -1
& 3)
Q.6. Writethe value of thefollowing integral:

/2

sin® x dx.
—-m/2

Q.7. Aisasquarematrix of order 3and |A|=7. Writethevalue of |adj A|.

Q.8. Write the distance of the following plane from the origin:
2x—y—2z+1=0

Q.9. Writea vector of magnitude 9 unitsin the direction of vector —2i + j + k.

Q.10. Find 2 if

(2i + 6f + 14k)x (i— Aj + 7k) = 0.
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SECTION - B

Q.11. A family has 2 children. Find the probability that both are boys, if it is known that
(i) at least one of the children isa boy,
(ii) the elder child isa boy.

Q.12. Show that therelation Sintheset A ={x€Z: 0 < x < 12} given by
S ={(a,b):a,b€Z |a— blis divisible by 4} isan equivalencerelation. Find the set
of all lementsrelated to 1.

Q.13. Prove thefollowing:

3
tan 1x + tan™1 (2_x) = tan~1 37 1y .
1 2 1-—3x2

OR

1+ x2
cos [tan {sin(cot 1x)}] = ’m

Q.14. Expressthefollowing matrix asthe sum of a symmetric and a skew symmetric
matrix, and verify your result:

3 -2 -4
( 3 -2 —5)
-1 1 2

Q5. 1fd=i+j+kb=4i—2j+3kand¢=i-2j+k, findavector of
magnitude 6 unis which is parallel to the vector 2 d — b + 3¢.

OR

Provethe following:

Letd = i+4j + 2k, b = 3i — 2j + 7k and ¢ = 2i — j + 4k. Find a vector
d which is perpendicular to both@ and b and ¢.d = 18.

Q.16. find the pointson theline

x+2 y+1 z-3

3 > > at a distance of 5 units from the point P(1,3,3).

OR

Find the distance of the point P (6, 5, 9) from the plane deter mined by the point A
(3,-1,2),B (5,2,4) and C (-1, -1, 6).
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Q.17. Solve the following differential equation:

dy 1
(xz—l)a+2xy=x2_ Jlx] = 1

1
OR

Solve the following differential equation:

dy
1+x24+y?2+x2y24+xy—=0.
V1+2x2+y2+x2y xy o
\/1+x2—1‘
+ c.
Vi+x2+4+1

Q.18. Show that the differential equation (x — y) % = x + 2y, ishomogeneous and solve
it.

w1+ y?= \/1+x2——log

Q. 19. Evaluate the following:
x+ 2
dx
Ja&-2)(x-3)

Q.20. Evaluate thefollowing:
2
f 5x? 4
X2+ax+3 "
1

Q.21 If y = e*s'™™ '* _1 < x < 1, then show that

d’y  dy
w8y Y 2
1-X )dxz xdx a‘y =0
Q. 22.IF
4 (3xt A1 —x%\ ddy
y = cos s ,fin Ix
SECTION - C

Q. 23. Using properties of deter minants, provethe following:

x x2 1+Px®
y y* 1+Py?
z z¢* 1+ PzZ3

= (1 +Pxyz)(x - y)(y — 2)(z — x).
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OR

Find the inver se of the following matrix using elementary operations:

1 2 -2
A=|-1 3 0
o -2 1

Q.24. A bag contains 7 red, 4 white and 5 black balls. Two ballsare drawn at random, from
the bag. What isthe probability that both the balls are white?

Q.25. Onekind of cakerequires 300 g of flour and 15 g of fat, another kind of cakerequires
150 g of flour and 30 g of fat. Find the maximum number of cakes which can be made
from 7.5 kg of flour and 600 g of fat, assuming that thereis no shortage of the other
ingredientsused in making the cakes. Makeit asan L.P.P. and solveit

graphically.

Q.26. Find the coordinates of the foot of the perpendicular and the perpendicular distance
of thepoint P (3, 2, 1) from theplane2x —y + z+ 1 = 0. Find also, theimage of the
point in the plane.

Q.27. Find the area of thecircle 4x? + 4y* = 9 which isinterior to the parabola
x% = 4y.

OR

Using integration, find the area of the triangle ABC, coordinates of whose vertices
are A(4, 1) B(6, 6) and C(8, 4).

Q.28. If thelength of three sides of a trapezium other than the baseis 10 cm each, find the
area of the trapezium, when it is maximum.

Q.29. Find theinterval in which the following function f(x) = 20 — 9x + 6x* — x3 is
(a) strictly increasing,

(b) strictly decreasing.
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