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TIME - 3HR. QUESTIONS - 29

THE MARKS ARE MENTIONED ON EACH QUESTION

SECTION - A

Q.1. Thebinary operation *: R X R —» R, isdefined asa*b = 2a + b. find (2*3)*4.
Q.2. Find the principle value of
tan~1V3 — sec”1(-2).

Q.3. find thevalue of x +y from the following equation:

2[; y53]+[?1’ _4] [15 14]

34 -1 2 1
Q4.ifAT|-1 2|andB = [ ].then find AT — B.
1 2 3
0 1
Q.5. Let A beasquare matrix of order 3x 3. Writethevalueof |24|, where |A|=4.
Q.6. Evaluate:

2
f V4 — x2dx.
0

Q.7.Given [ e* (tanx + 1)sec xdx = e* f(x) + ¢
Write f(X) satisfying above
Q.8. writethevalueof (ixj).k+1.j.

Q.9. Finethe scalar components of the vector AB with initial A (2, 1) and terminal point B
(-57).

Q.10. Find the of the plane 3x — 4y + 12z = 3 from the origin.
SECTION - B

Q.11. provethefollowing:

, 43 43
cos(sm =+ cot E):_—
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Q.12. Using properties of deter minates, show that

b+c a a
b c+a b |=4abc
c c a+b

Q.13. Show that f: N — N, given by,

x+1, if xisodd

flx) = {x L 17 i x isves is both one — one and onto.

OR

Consider the binary operations* : Rx R —R defined asa* b=|a— bl andaob
=afor all a, b € R. show that ‘*’ is commutative but not associative ‘0’ is

associative but not commutative.

Q.14. If,
— = d

x =Vasin'ty =\ aosT't show that=> = —2.

dx x

OR
Differentiate
JJVr+x2—1]
tan~ - with respect x.

Q.15. If x =a(cost+tsint) and

T
y=a(sint—tcost),0<t<§,find

d*x d*y ddzy
dez a2 " axr
Q.16. A ladder 5m longisleaning against awall. The bottom of the ladder is pulled along
the ground, away from thewall, at therate of 2 cm/s. how fast isits height on the

wall decreasing when thefool of theladder is4 m away from the wall?
Q.17. Evaluate:

2
f|x3 — x|dx
1
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OR

Evaluate:
” -
f x sin x d
——dx
1+ cos?x
0

Q.18. From the differential equation of the family of circlesin the second quadrant and
touching the coor dinate axes.

OR
Find the particular solution of the differential equation

x(x* — 1)dy
dx
Q.19. solve the following differential equation:

=1;,y=0whenx=2.

(1+x*)dy +2xydx = cot xdx;x = 0
Q.20.Letd=17+4f +2k,b=370 -2 + 7k and¢ = 27 —J + 4k.

Find a vector B which is perpendicular toboth @ and b and ’.€ = 18.
Q. 21. Find the coor dinates of the point where the linethrough the point A (3, 4, 1) and B
(5, 1, 6) crossesthe XY -plane.

Q. 22. Two cards aredrawn simultaneously (without replacement) from a well- shuffled
pack of 52 cards. Find the mean and variance of the number of red cards.

SECTION-C

Q. 23. Using matrices, solve the following system of equation:
2x+3y+3z=5x—-2y+z=—4,
3x—-y—2z=3

Q. 24. Provethat theradius of theright circular cylinder of greatest curved surface area
which can beinscribed in a given coneis half of that of the cone.

OR

An open box with a square base isto be made out of a given quantity of cardboard
of area c? sguar e units. Show that maximum volume of the box is

c3
—— cubic units.
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Q. 25. Evaluate:
x sin~lx
=
OR

Evaluate:

x2+1 i
(x—1)2(x+3) gt

Q. 26. Find the area of theregion
{(x,y):x2+y* <4,x+vy =2}
Q. 27. If the line

x—-1 y—-2 z-3 dx—l_y—Z_z—3 A
3 2k 2 an k- 1 s are perpendicular,
Find the value of k and hence find the equation of plane containing these
lines.

Q. 28. Suppose a girl throwsa die. If shegetsa 5 or 6, shetossesa coin 3 times and notes
the number of heads. If she gets 1,2,3 or 4 she tosses a coin once and notes whether a
head or tail isobtained. If she obtained exactly one head, what isthe probability that
shethrew 1,2,3 or 4 with the die?

Q. 29. A dietician wishesto mix two types of Foodsin such away that the vitamin contents
of the mixture contains at least 8 units of vitamin A and 10 units of vitamin C. Food |
contains 2 units/kg of vitamin A and 1 unit/kg of vitamin C while Food 1 contains 1
unit/kg of vitamin A and 2 unit/kg of vitamin C. It costs Rs5 per kg to purchasefood
| and Rs7 per kg to purchase Food |1. Deter mine the minimum cost of such a
mixture. Formulatethe above asa L PP and solveit graphically.
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