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TIME - 3HR. QUESTIONS- 26

THE MARKS ARE MENTIONED ON EACH QUESTION

SECTION - A

Q.1 If xeNand|er3 Iy

= 8, then find the value of x.
Q.2. Use elementary column operation €, — C, + 2C4 in thefollowing matrix equation:
2 1y _(3 1 /1 0
(2 0) 8 (2 0) (_1 1)'

Q.3. Writethe number of all possible matrices of order 2x2 with each entry 1, 2
or 3.

Q.4. Writethe position vector of the point which dividesthe join of pointswith position
vectors 3@ — 2b and 2d + 3b in theratio 2 : 1.

Q.5. Writethe number of vectorsof unit length perpendicular to both the vectors of unit
length perpendicular to both thevectors@ = 2i +j + 2kand b = j + k.

Q.6. Find the vector equation of the plane with intercepts 3, —4 and 2 on x, y and z — axis
respectively.

SECTION - B

Q.7. Find the coordinates of the point wheretheline through the points A (3, 4, 1) and B (5,
1, 6) crossesthe XZ plane. Also find the angle which thisline makes with the XZ
plane.

Q.8. The two adjacent sides of parallelogram are 2i — 4j — 5k and 2i + 2j + 3k. Find the
two unit vectors parallel toitsdiagonals. Using the diagonal vectors, find the ar ea of
the parallelogram.

Q.9.In agame, a man wins Rs5 for getting a number greater than 4 and loses Rsl
otherwise, when afair dieisthrown. The man decided to throw a diethrice but to quit
asand when he getsa number greater than 4. Find the expected value of the amount
he win/lose.
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OR

A bag contains 4 balls. Two ballsare drawn at random (without replacement) and
arefound to be white. What isthe probability that all ballsin the bag are white?

Q.10. Differentiate x51"* + (sin x)°°S* with respect to x.
OR
If y =2 cos(log3) + 3sin(log x), provethat

d’y  dy
2— =
dx 2+xdx+y 0.

d
Q.11. If x =asin2t (1 + cos 2t) and y = b cos 2t (1 — cos 2t), find d—Zat t= "
Q.12. The equation to tangent at (2, 3) on thecurvey? = ax3 + bisy = 4x — 5. Find the
valuesof a and b.

Q.13. Find:

s
A raz—2

Q.14. Evaluate:

L4
2
f sm X
dx
sinx 4+ cos x
0

OR

Evaluate:

3/2

j |x cos tx| dx

Q.15. Find:

j(3x+ 1)vV4 — 3x — 2x2 dx

Q.16. Solve the differential equation:

N dy _ dy
Y ™ Xax =" Vax
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Q.17. From the differential equation, the family of circlein the second quadrate and
touching the coor dinate axes.

Q.18. Solve the equation for x:

1y

sin~!x + sin"1(1 — x) = cos~
OR

If

X
cos 1— 4+ cos™? Y = a,

a b
Provethat:

2 2

X Xy y .2
— —2—cosa+ = =sin‘ a.
a? ab b?

Q.19. A trust invested some money in two type of bonds. Thefirst bond pays 10% interest
and second bond pays 12% interest. Thetrust received Rs2,800 as interest. However,
if trust had interchanged money in bonds, they would have got Rs100 asinter est.
Using matrix method find the amount invested by the trust. I nterest received on this
amount will be given to Helpage I ndia as donation. Which valueisreflected in this
guestions?

SECTION -C

Q.20. There are two types of fertilizers ‘A’ and ‘B’. ‘A’ consists of 12% nitrogen and 5%
phosphoric acid whereas ‘B’ consist of 4% nitrogen and 5% phosphoric acid. After
testing the soil conditions, farmer findsthat he needs at least 12 kg of nitrogen and
12 kg of phosphoric acid for his crops. If ‘A’ costs Rs 10 per kg and ‘B’ cost Rs 8 per
kg, then graphically determine how much of each type of fertilizer should be used so
that nutrient requirementsare met at a minimum cost.

Q.21. Five bad oranges are accidently mixed with 20 good ones. If four oranges are drawn
one by one successively with replacement, then find the probability distribution of
number of bad oranges drawn. Hence, find the mean and variance of the
distribution.

Q.22. Find the position vector of the foot of perpendicular and the perpendicular distance
from the point P with position vector 2i + 3j + 4k to the plane . (2i + j + 3k) —
26 = 0. Alsofind image of Pin the plane.

Q.23. Show that the binary operation * on A =R - {-1} defined asa* b =a + b + ab for all
a, b, € A iscommutative and associative on A. Also find the identity element of * in A
and provethat every element of A isinvertible.
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Q.24. Provethat the least perimeter of an isoscelestrianglein which acircle of radiusr can
beinscribed is 63 r.

OR

If the sum of lengths of hypotenuse and a side of right angled triangleis given, show
that area of tringle is maximum, when the angle between them is%.

A

B b C

Q.25. Provethat the curves y?> = 4x and x> = 4y, y = 4 and y = 0 into three equal
parts.

Q.26. using propertiesor determinants, show that AABC isisoscelesif:

1 1 1
1+ cosA 1+ cosB 1+ cosC

0
cos? A + cos A cos?B + cosB cos?C + cos C

OR

A shopkeeper has 3 varieties of pens ‘A’, ‘B’ and ‘C’. Meenu purchased 1 pen of
each variety for a total of Rs 21. Jeevan purchased 4 pens of ‘A’ variety, 3 pens of
‘B’ variety and 2 pens of ‘C’ variety for Rs 60. While Shikha purchased 6 pens of

‘A’ variety, 2 pens of ‘B’ variety and 3 pens of ‘C’ variety for Rs 70. Using matrix
method, find cost of each variety of pen.
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