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COMMON HALF YEARLY EXAMlNATION 2024

' ‘ X ~ %" standard X RegNo.
» MATHEMATICS | :
Marks : 90
Time : 3.00 hrs - Part-A S64 L =30,
"~ |. Choose the correct answer: * 4
1. IfAis a non-singular matrix of odd order, then adj Ais ¥ ol -
a) negative b) zero L c)|adjA| ) po
h
2. If the direction cosines of a line are % %. % then. -
'a)c 13 b) c=1J3 c)c>0 d) 0<c<1 y
3. Which of the followmg is the pnncnple value branch of cos™'x ? :
a)[ %'E]- b) (0,m) c) [0 n] - d) (0, m) - H
4. The solution of the dlfferentlal equatlon 2x——y 3 represents
a) straight lines ~ b). mrcles " ¢) parabola ~d) elhpse -
| 5. Centre (-3,~4)and radius 3 units then find the general equation of the circle is
| ca)x2+y2+6x+8y+16=0 "b) x2 +y2+6x + 8y =16 ,
| c)x?+y?+Bx+8y—-16=0 d) x2 +y2 —6x -8y =16 A
; 6. If 3, b, ¢ are non—coplanar, non-zero vectors such that [é, b, 6]: 3, then
| {Iaxb', bx¢, axa]}z- isequalto . 3
a) 81. b9 &) d) 18 |
1 7. The polynomial x® - kx2 + 9x has three real zeros if and only if, k sajisfies
a) [k| <6 b)k=0 OK>6  dHkz6
8. IfPX=0)=1-P(X=1).IfE(X)=3 Var(X), then P(X = 0) is - |
a) 3. b) 5 ; C) g d) 3 5 3
9. ‘A'stone is. thrown up vertically. The height it reaches at time t seconds lS ‘
: glven by
x = 80t - 162, The stone reaches the max1mum helght In time t seconds is given by
10'?)2h ' 'b)25 6y 35 o - d)35
- . Inthe set R of real numbers * is defined as follows ‘Which one of the f
\ R binary: opeuatlon onR ? ollowmg is nota
. s ‘a)ab min (a. b) ) a* b-max(a b) ¢ )ab - I ; d)a b=ab
11. The sum of the focal distances of-any point on the ellipse i IS equalto , [ 88
o a) length of the minor axis b) length. of the major ais? Ly g -
i ~ b)length of the letus rectum-- - . . - d) ecoentricity N AR D
| 12, The number glven by the RoIIe s theorem for the function x3 3x2 X € [o 3)is . g
a . SR { . 3 . i W .'_,“.‘Tz. & L“l
)1.. R bz o gde L T Heuinud g
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13. If p(A) p([AIB]) then the systemAX Bof llnear equatlons is b co nslstent
» 4) consistent and has-a unique solution R A d |nconS|stent L
" ¢) consistent and has infinitely. many solutlon ) N
14. Ifz+ 27" = 1, then 2100+ z-100 = '. ‘ LS
S ai by-i , c)+1 : d) -
~15. The principle argument of (sin40° + i cos40°)2is . i PEM.,
BN S [ b)<70° T . ) 70%0: DRSS
16. The point of inflection of the curve y = (x— 1)3is 4 i ¢ 4
a)(0,0) - Oy . o9@to .. D
17. Find the value of [ sin™ x cos™ xdx
% M | _
a) 512 o gy AL b) 512 . : ) 256 , d)'256“" ]

18. A polynomial equatlon in x of degree nalways has |
- a)n dlstlnct roots b) n real roots c)n complex roots ~d) atmost one root

19. If sin~1x + sin-ly = 2“ then cos*‘x + cos‘1y =

.va) N b) e R z o ody
20. If x +y = kis a normal to the parabola y2=12x then the value Ofle

a)3 b) -1 NIRRT 4 . utaen d)9
; : : ~ Part-B - :
. Answer any 7 questlons (Q No.30 is compulsory) . & ‘_,7 x2=14

12 2] | | |
21, ;f8diA= 11 2/ gt
' .2A 2 1

2. Simplify (1“)3 (L')a into rectangular fotm

23, Ifo, B,y and & are the roots of the polynomial equation 2x4 + 5x3 7x2 +8=0,find a
~ quadratic equation with integer coefficients whose roots are a.+.p + vy + & and aByS
24. Find the equations of the tangent and normal to the circle x? + y2 25 at P(-3, 4)

o8 x=4 _ Yz x g yHl 3o
2§. Find the acute: angle between thé stralght lines 5 =7 _2 and_ ST 7

state whether they are parallel or perpendicular. - - e s
26. Suppose f(x) is differentiable function.for alI x with f’(x) <29 and f(2) 17 What |s the
~ maximum value of f(7) ? -
27. Find df for f(x)-= x2 + 3x and evaluate it for x =3, and dx 0. 02 %

28. Evaluate: ! ."COSXdX K -
" - 2 :
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30.

- 31.
32,
33.
‘34,
35.
36,
37.
38.
o 30,
40.

IV,
41,

42.
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Solve the drfferentral equatlons dy = ]:_y__
Prove that in an algebrarc structure the identity element (lf ex1sts) must be unrque i
: Part-C & | o
Answer. any 7 questions (Q.No.40 Is compulsory) JOz SVISEL 7*!3 21
R 1 -2 3] : :
'Fmd the rank matrix by mrnor method 2 4 ."'6 i 2t e o BB 0355 g

: 5. v |alh e dn. w0es eIl ‘j o M
Find the square root of -5 — 12i - : it e 2k i)

s cos~(-x) = n'— - cos™(x) true? Justify your answer. :
With usual notatlons in any trrangle ABC .prove bY vector method that

a"_'b"'c

- sinA ~ sinB  sinC R

Lim 2x2-3
Evaluate : o I
| XD 2 5y43

' 2+y2 :
'IfU(XY)‘\/m provethatX +Yay 2

The maximum and minimum distances of the Earth- from the Sun respecttvety aré
152 x108 km and 94.5 x 108 km. The Sun is at one focus of the elhptrcal orbtt Frnd the £
distance from the Sun to the other focus. -

Find the differential equatlon of the family of crrcles passmg through the ongln ‘and

having their centres on the x —axis. =
A pair of fair dies is rolled once. Frne the probabllrty mass functron to get the number of-

four.

Evaluate I( "12‘/_)""
Part-‘D

Answer all the questlons ad aiig dgnoadt aRtgEn SR eg
a) Investigate the values of A and p the system of lmear equations 2x +3y+6z=9,
7x+3y—-52=8,2x+3y+Az=p (l) no solutlon (u) a umque solutron (m) an mﬁmte .

e o ¥
L e

number of solutions - 1Ot P s i o
'b) If tan~"x + tan-ly + tan~z = n, show that x+y+z= XYZ e, S i
a)  Find all cube roots of .‘/'5 Sefois o 4 ( OR)
b) Prove that CIJ Iog(1.+tanx) X'-'OQZ WS &
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: 43 a) Prove that among a

¥

Il the rectangle.of the given |
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- Xll:Maths
penmeter the square has the, o

12

[3+cosocsm[3 -

. maximum areas.
_ b) Prove by \ vector method that sin(o
: 7‘44 ‘a)” 'Solve the following equation x4 -1
¢.b) - Aradioactive isotope hasani

50mg Find the expression for the

+ B) sin a. COS
0x3 26x2 — 10x+ 1=0

nitial mass 200mg , ‘Aftertwo ye
re

droactrvnty ofa specrf e

amount of the isotope
the time taken forthe ra

~ Whatisits half-life? (half-life means
isotope to fall to half its origihal value).: |

45.'a) Parabolic cable of a 60m portion 0

f the roadbed ofas

(OR) :
ars’itis’ decreased by
emaining at any time.

uspenslon brrdge are
ed every 6m along this

- positioned as shown

below Vertical Cables are to be space

fthese vertlcal cables

- .portion of the roadbed Calculate the Iengths of first two_0

; “from the vertex.-
Do Ter v @VeIa

VO BVLEg

v .
e in

‘. b).. Suppose the amount of milk sold dally ata mllk booth is dlstrlbuted Wlth a mlnimum :
of 200 litres and a maxrmum of 600 lltres wrth probablhty densnty functlon ’

200 < x< 600

k
X
( ) {O Otherwise
probablllty that dally sales will fall between 300 litres' and 500 lrtres'?

Flnd (i) the value of k (ii) the dlstnbutlon functlon (m) the

t46 a) Find the- non—parametnc form of vector equation, and Cartesran equation of the '

‘4

47,

v

plane passing through the point (2,3 6) and parallel to. the stralght lines

2z=8 x+3 YR3 TRF '
3 {igyd - all and ,,—_,5. i? . (OR) PUSPERE. 7,

b) Find the area of ther i 2 i e
y2 = 6x : egron Corr:n‘lbn to the C|rcle X ,+ y2 = 16 and the parabola
a) -Find the equations of tan i e |
gent and normal to the curve glven X = g

y= 2 sint,te R at any pomt on the curve ‘ (OR) P)’ s T COSt and

_b) Usmg the equlvalence property “Show that p. < q=(paq) v (—rp A'5Q)
! l&al‘l T

Yy

********

sk gl WS
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