2022
SECOND PUC PREPARATORY EXAMINATION, MARCH
100

: SUBJECT : MATHEMATICS (35) - Marks
Time : 3 Hrs. 15 Mins. y

INSTRUCTIONS : I the parts:
1) The question paper has five parts namely A, B, C, D and E. Answer a_ part-
2)  Use the graph sheet for the question on Linear Programming problem n

PART - A 10x1=10
I Answer any TEN questions :
1) The relation R on set A= {1, 2, 3} 1s defined as
R={(1,1),(22),(3,3)} is not symmetric, why ?
2)  Let % be the binary operation on N given by a%b = L.C.M. of &’ and ' Find 5*7-

3)  Find the principal value of cosec™ (—«/5 )

4) If sin (sin‘l 1§+cos'l x) = 1 then find the value of x.

5)  Define column matrix.
6) IfAisa square matrix order 2 with |A| = 8, then find |AA'|.

‘ .. d
7) Find &y Ify= cos/x

dy
dx’
9) Find J(Zx—Scosx +e’)dx

8) Ify=-e™*find

5
10) Evaluate : L e dx.

0 i A ~ ~
11) Find the unit vector in the direction of the vector a =i+ j+2k.

12) Define collinear vectors.
13) Write the direction cosines Z-axis.
14) Define optimal solution in the linear programming problem.

15) IfP(A) = 0.8, P(B) = 0.5 and p(%)= 0.4 find P(ANB).

PART -B
II  Answer any TEN questions : 10x2=20
1 ifx>0
16)* Show that the Signum function f{x)=4 0 if x =0 is neither one-one nor onto.
-1 ifx<0

17) Prove that sin™ x+cos™ x =g-, xe[-11].

18) Find the domain and range of y = sec'x,

4 3 y z
19) Find the values of x, y and z from the equation \:x 5]-—" \:1 5]_

(PTO)




-2-
20)* & ]
20) If:ht area of the triangle whose vertices are (-2, 0), (0,
va

ue ofk using determinants.

4y and (0, k) i 4 sq units then {ing the

Iy + siny = cos x fing ’gl

2)e If v = Fap i
22)+ If x = 2ag2, ¥ = at* then find jy .
X

2 . HTore 1
23) « Differentiate sec(mn Jx ) with respect to X,

Find the slope the tangent to the curve y = _x;lz(x #2) atx = 10.
x —_

xl
I-x$§

25)+ Find [—— dx.

26)* Find Isin 2x-cos3x dx.

1
27)* Evaluate j .
0 l _ XZ

2

- 3 2 . d
28)+ Find the order and degree of the differential equation [—3—%} + (j_y) +sin [d_f;] +1=0,
X X

29) Find the angle 'g' between the vectors a=i +j-k and b=i-j+k.

30) Find the area of the parallelogram whose adjacent sides are given by the vectors a = —} +3k and
b=2i-7j+k.

31) Find the equation of the line which passes through the point (1, 2, 3) and is parallel to the vector
3+ 2} ~2k.

32) Find the distance of a point (2, 3, -5) from the plane x + 2y - 2z =9.
33) The random variable X has the following probability distribution

X 0J11273T7T4T7T5T7 o 7
PX)|0 | k |2k |2k |3k | k* | 2k* | 7Kz + k

Determine k.
PART - C
III Answer any TEN questions : 10x3=30
34) Show that the relation R in the set Z of integers given by R = {(x, y) : 2 divides x-y} is an
equivalence relation.

35)+ Solve for x, tan™ 2x + tan™* 3x =% (where X > 0),

3
36) + By using elementary transformation find the inverse of the matrix A = 71
37)+ Verify that the value of the determinant remains unchanged if it's rows and columns are
2 3 5
interchanged by considering third order determinant |6 0 4
1 5 -7

(PT.O))
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|0 X
WA =T 2 1] prove that AY < 6AY 1A 121 = (),
2000

Solve s Bllowing systom ol equations by ik pietod |
MWoedy v ek Wolbyer=1, Ax-3y 1 22=4,

dty dy
Cy= AL e show that =5 (it o)
[y = Ae™ ot et show th o ( )dn
A Tielder 200 Jogg onns agalnst o vertical wall. The lower end is moving away at the rate of

Ve Vi the vate at whicl the top of the udder is noving downwards, 17t foot fs 81 from
the wall

fmny = ()
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| ¢ |
Find the mtegral of 7777777 with respect 1o 'y and hen€ evaluate J pemssneme- {1,
vii 4 wx' 47
vt s
Find the arca enclosed by the ellipse =~ 4 S5 - | (wikrea ™ b) by ntegration mwettod
b

- r Y
Frd the general soluton of the differemial oquation X di s dvex!, (xe0)
5N
Detnve the equaton of a bine Pace passmgp \hmugh Wiy SV CD POIS hoth 0 Yector arnd
('Jnfs Lin tonn
A person buys a fottery ticket m 80 lottenes m each of which his chance of winnitig a prize

| ;
o0 what 1s the probability that he will win a prize
)

a) atleast once. by exactly once
If a fair com s tossed 10 tmes, find the probabality of
i) exactly six heads 1) atleast six heads
PART - E

Answer any ONE question : 1x10=10
a) Solve the following Imear programming problem graphically

Minmmise and maximise Z = x + 2y subject to the constramts

x+2v 2100, 2x-y<0, 2x+y<200 and x,y 20. 0]

| .,} satisfies the equation A? - 4A + 1= 0, where 1is 2x2 identity

-
Ty

b) If the matrix A =

!
L=

matrix and '0' 15 & 2% 2 zero matrix, using this equation find A”, )

a) Prove that j " f(x)dx = ‘2L f(x)dx, if f(x)isan even function
h 1 0, if fix) s an odd function
i!

and hence evaluate j (x’ +XCOSX ) dx . ()
! \

H

b) Find the value of k so that the function

kcosx n
if x#=-—
n-2X 2
g i n
fix) = 3 ifxzimcommuousnlx"}-. )
1

a) Prove that the volume of the largest cone that can be inscribed in a sphere of radius R is

8
37 of the volume of the sphere. 0]

a’+1 ab ac

1, . .
ab b* +1 bC = 1+ at 4+ b ! (4)

b) Pre!}e that _
ca cb ¢l

(223 ]



