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General Instructions

(i) All questions are compulsory.

(ii) The question paper consists of 29 questions divided into three sections A, B and C. Section A
comprises of 10 questions of one mark each, Section B comprises of 12 questions of four marks
each and Section C comprises of 7 questions of six marks each.

(iii) All questions in Section A are to be answered in one word, one sentence or as per the exact
requirement of the question.

(iv) There is no overall choice. However, internal choice has been provided in 4 questions of four
marks each and 2 questions of six marks each. You have to attempt only one of the alternatives
in all such questions.

(v) Use of calculators is not permitted. You may ask for logarithmic tables, if required.




1. Write the value of cosine of the angle which 6. Write a vector in the direction of the vector
the vector @ = i + J + k makes with y-axis. i — 27 + 2k that has magnitude 9 units.
o IFA— [? ;] find (adj A). 7. Write the derivative of sin z w.r.t. cos .
8. Find:
3. Let R be the equnralence relation in the set sin? z — cos®
A={0,1,2,3,4,5} given by R = {(a,b) : de
2 divides (a — b)}. Write the equivalence class [0].
9. Write the principal value of cos![cos(680°)].
4. Write the value of the determinant
‘ P ptl Ty 4 8 w
-1 : : _ .
P p 10. If [z 16 o+ y] [0 6} , write the value
) ) ) of (x +y+ 2).
5. Write the distance of a point P(a, b, ¢) from z-
axis.
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11. Let A=R— {3}, B=R—{1}.Let f: A —
B be defined by f(z) =
Then show that f is bijective. Hence find f*(z).

<w—>, for all z € A.
rz—3

12. A bag contains 3 red and 7 black balls. Two
balls are selected at random one-by-one (without
replacement). If the second selected ball happens
to be red, what is the probability that the first
selected ball is also red?

13(a). fa=21—3)+kb=—1+k =27k
are three vectors, find the area of the
parallelogram having diagonals (d + b) and (b +
0).

OR

13(b). If the three vectors a, b and ¢ are
coplanar, prove that the vectors @ + b, b + ¢ and
¢+ @ are also coplanar.

14(a). Show that:

1 V1+sinz ++/1—sinz x c (0 7r)
CO ==, —
V1+sinz —4/1 —sinz 2 4

OR

14(b). Solve for z:

2tan '(cos ) = tan"'(2 cosec x)

15. Using the properties of determinants, prove
that

1 z 2
2 1 z|=(1-2%?
1

T 1172

16. If x = a(cost + tsint) and y = a(sint —
2
t cost), then find the value of 4y att= -
dax? 4
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—Z
=Y

d
17. If (x — y) - €=+ = a, prove that yd—i +x=2y

18. Find the general solution of the differential
) dy
t —y)— = 2y.

equation (z — y) it + 2y

19(a). Find:
/ br — 2 de
1+ 2z + 322
OR

19(b). Evaluate:

/”/4 sinx + cosx
SINT +CosT 1
o 94 16sin2z

20(a). The sum of the perimeters of a circle and
a square is k, where k is some constant. Prove
that the sum of their areas is least when the side
of the square is double the radius of the circle.

OR

20(b). Using differentials, find the approximate
value of (3.968)3/2.

21. If y(z) is a solution of the differential
2+sinz\ dy

1+y dz
then find the value of y (g)

equation ( = —cosz and y(0) =1,

22. Find the shortest distance between the two
lines whose vector equations are

7= (i+2j +3k) + A& — 37 + 2k); and
7 = (4i + 55 + 6k) + (20 + 35 + k)
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23. Using integration, find the area of the region
bounded by the curve z? = 4y and the line z =
4y — 2.

24. A total amount of 7,000 is deposited in
three different savings bank accounts, with

1
annual interest rates of 5%, 8% and 85%

respectively. The total annual interest from these
three accounts is ¥550. Equal amounts have been
deposited in the 5% and 8% savings accounts.
Find the amount deposited in each of the three
accounts, with the help of matrices.

25. Find the equation of the tangent line to the
curve y = 2% — 2z + 7 which is

(i) parallel to the line 2z — y + 9 = 0,
(ii) perpendicular to the line 5y — 152 = 13.

26(a). Find:

/ i@ o ®
OR

26(b). Evaluate:

T
rtanx
[z,
o secr+tanz
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27. Find the vector and cartesian forms of the
equation of the plane passing through the point
(1,2, —4) and parallel to the lines

7 =1+ 25 — 4k + \(21 + 3j + 6k) and
F=1—23]+5k+ui+j—k).

Also, find the distance of the point (9, —8, —10)
from the plane thus obtained.

28. If a young man rides his motor-cycle at 25
km per hour, he has to spend X2 per km on petrol
with very little pollution in the air. If he rides it at
a faster speed of 40 km per hour, the petrol cost
increases to X5 per km and the rate of pollution
also increases. He has X100 to spend on petrol
and wishes to find what is the maximum distance
he can travel within one hour. Express this
problem as a linear programming problem. Solve
it graphically to find the distance to be covered
with different speeds. What value is indicated in
this question?

29(a). Consider the experiment of tossing a coin.
If the coin shows head, toss it again, but if it
shows tail, then throw a die. Find the conditional
probability of the event that 'the die shows a
number greater than 4' given that 'there is at least
one tail'.

OR

29(b). A man is known to speak the truth 3 out
of 5 times. He throws a die and reports that it is
'1". Find the probability that it is actually 1.

- End of Question Paper -
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