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MATHEMATICS
Full Marks: 100
Pass Marks:33
Time : Three hours
Attempt all questions.
The figures in the right margin indicate full marks for the questions.

For Question Nos.1-10, write the letter associated with the correct answer.

1. Let R be the relation in the set N given by R= {(a,b):a =b -2, b > 6}.

Choose the correct answer. 1
A. (2,4)eR
B. (3,8)eR
C. (6,8)eR
D. (8,7)eR
2. cos™I( cos 7—6”- ) is equal to 1
. B
6
B~ 2
"6
w
“'3
D. =
6
3. If Ais an invertible matrix of order 2, then det (A™) is equal to 1
A. det(A)
1
det (4)
(P |
D. 0

P.T.O.



dy

4. 1Ifx =a(8 - sing) and y = a(1 — cos 8), then == is equal to 1
8 sin(g)
B. cos(g)
Gh cot(g)
D. tan(g)

5. Aballoon, which always remains spherical has a variable radius. The rate at
which its volume is increasing with the radius when the radius is 10 cm , is 1

A. 400 cm3/ cm

B. 300m cm3/ cm
C. 200mcm3/ cm
D. 100n cm3/ cm
6. [ x2+d;;+2 equals - 1
A xtan"l(x+1) +¢C
B. tan7i(x+1)+¢
C. (x+1Dtanlx+¢
D. tan"lx +(C
7. The degree of the differential equation: (g)s + %)2 + sin ( %) +1=0is 1
A 3
B -2
GO |

D.  Not defined
8. Two events A and B will be independent , if =
A. AandB are mutually exclusive
B. P(A) =P(B)
C. PAB)=[1- P(A)][1 - P(B)]
D. P(A)+P(B) =1
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9. 1fq, p and y are direction angles of a line , then the value of

sin?a + sin?p + sin®y is
A, 1
B. -1
c. 2
|
; D;.- =2
| 10. The unit vector in the direction of vector FQﬂ where P and @ are the
| points (1,2,3) and (4,5,6) respectively is 1
Lo AT 2 e
A I P
B. —31 = ) E & \—Bk
T R
G. N i & 7= = -ﬁk
1A 1 li3 2 ~
| D. FitHEI- 7 k
| 11. Define diagonal matrix. 1
24 i
12. 1A= landB=[", 7] thenfind4s. 1
13. Define continuity of a function f(x) at x = c. 1
14. Prove that the function f(x) = log sinx is increasing on (0,%). : 1
" 15. Write the value of [ secx dx. 1
' 16. Evaluate [e*secx (1 + tanx)dx. 1
. ¢ sinx
. 17. Evaluate : chosx % 1
- 18. Write the definition of scalar product of two non zero vectors. 1
- 19. Solve the differential equation % —y=1*-1) 1

1 20.

|

i
i

Write the multiplication rule of probability for two events of a sample space. 1
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1 1:48 1
21. Find the value of tan™ (1) + cos™! (—5) T SR 1(—5) 2

22. Iftan™1 (%) = x, find the values of sin x and cos x. 2
o g e

23, Fmd&%, if sinx + cos?y = 1. 2

24. Differentiate x* with respect to x. 2

25. Verify that the function y = a sinx + bcos x,

(where a and b are constants ) is a solution of the differential

o bl et 2
equation —=+4y =0
26. If @ = a1+ ayj + askand b = b,i + b,f + b3k ,then prove that 2
_ g R
axb=|a, a, as
by b, bs
27. Find the values of p so that the lines
1-x  7y-14 _ z-3 7-7x _ y-5 _ 6-z 5
. 2 and g ey O at right angles. 2

28. Assume that each born child is equally likely to be a boy or a girl.
If a family has two children, what is the conditional probability that
both are girls given that the youngest is a girl?
29. Show that the relation R inthe set A = {x € Z: 0 < x < 12}, given by
R={(a, b): |a — blis amultiple of 4} is an equivalence relation.
Or

Let A= R —{3}and B = R — {1}.Prove that the function f: 4 - B defined by
fx) = (—-—) is one-one and onto.

4

3¢
30. For any square matrix A with real number entries, prove that

A+A’ is a symmetric matrix and A—A’ is a skew symmetric matrix

Or
Prove that a square matrix A is invertible if and only if A is non-singular matrix
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31. Ify = (tan -1 x)2, show that (x? + 1)2 Yy 2x (% + 1)
Or
' i 2 EE
For what values of @ and b is the function f(x) = { X

| ax+b,x >c
l differentiable at x = ¢?

’

i

2
32. Prove that [ Va? + x2dx =%x\/a2 T +a?log|x+\/a2 + 35 +iC

Or
_ (20 f@adxif f2a-2) = f)
Prove that [ f (x)dx = {0, if f(2a —x) = —f (%)

33. Find the particular solution of the differential equation

dy 1
| (1+x2)a+2xy=l+x2;y=0whenx=1

Or
Find the particular solution of the differential equation

x*dy + (xy + y¥)dx = 0 giventhaty = 1 whenx = 1

34. Using integration find the area of the region bounded

by the elhpse = + —=1.

35. Show that the vectors 2f —j+k,t=3f -5k and 31 — 4f — 4k form the
vertices of a right angled triangle.

: 2 -1 1
36. IfA=[~11 2 —1], verifythatA3-6A2+9A-41=0-
-1 2

Hence find 4-1.
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x . - . ¢ ic k 7 > 15 - f.
37. The sum of the perimeter of a circle and a square is k, where k is some constan

hen the side of the square is double the
6

Prove that the sum of their areas is least W

radius of the circle.

Or

Show that the height of the cylinder of maximum volume that can be inscribed 1n

: o O )
a sphere of radius R is = Also find the maximum volume.
hY,

. = cos?x 6
38. Evaluate : |2 ———————dx
0 cos2x+4sin?x

Or

.
- SInX+COosSX
Prove that [*————

1
dx =— log 3
0 9+16sin2x % 20 g

39. Derive the vector equation of a line passing through a given point and
parallel to a given vector, and hence obtain the Cartesian equation of the line. 6
Or

Define skew lines. Find the shortest distance between two skew

lines F’=ﬁT+AE;andr_"=&?+ub_;
40. Define objective function and constraints of a Linear Programming Problems.
Solve the linear programming problem graphically(Don’t use graph paper) 6

Minimise Z = 200x + 500y
Subject to

x+2y =10

3x +4y < 24

vy el
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41. Anurn contains 5 balls. 2 balls are drawn and found to be white. What is the
probability that all the 5 balls are white? 6
Or

In a test , an examinee either guesses or copies or knows the answer to a

multiple choice question with four choices. The probability that he makes a

guess is % and the probability that he copies the answer is -:;. The probability

that his answer is correct, given that he copied it, is g. Find the probability

that he knew the answer to the question , given that he correctly answered it.

*okokosk ok
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