. COMMON HALF YEARLY EXAMINATION - 2024
¢ . _ " Standard XIi regho. [T T T 111

MATHEMATICS ; 2%
Time : 3.00 hrs : Part ) . ; h;g!:ti = 923
I. Choose the correct answer: 3
“1. IfAis a non=singular matrix of odd order, then adj A s SN
a) negative b) zero c) |adj Al ) positi

2. If the direction cosines of a line are % % % then.

ac=id b) c=1y3 c)c>0 dy 0<c<1

3. Which of the following is the principle value branch of cos™"x ?
mkgﬂ, b) (0, 7) c) [o.7] ‘dﬂﬂm"®

4. The solution of the differential equation Zx% —y=3represents ' :
a) straight lines b clrcles " ¢) parabola d) ellipse _

5. Centre (=3,-4)and radius 3 units then find the general equation of the circle is
a)x2+y2+Bx+8y+16=0 ‘b)x2+y2+6x+8y=16
c)x2+y2+6x+By—16=0 d)x2+y2-6x-8y =16

6. If 4, b, ¢ are non-coplanar, non—zero vectors such that lé, b, E]: 3, then

& xb, 5 e (s é]}z-'ié'equal to

a) 81. b) 9 - c) 27 d) 18
7. The polynomial x* - kx? + 9x has three real zeros if and only if, k sajisfies
a) k<6 byk=0 cyki=6 - dHk|=6

8. fP(X=0)=1-P(X=1).If E(X) 3 Var(X), then P(X=0)is .

ad -2 o § )

9. 'A'stone is. thrown up vertically. The height it reaches at
x = 80t - 16t2. The ‘stone reaches the maximum helght in time t second

S is.given b

a)2 s 25 €) 3: ot - d)3.5 i y

10.. In the sef R of real numbers * is defi ned as follows Whlch one of th i
A i gaialon T r s § o Tl e followmg isnota

. @a*b=min(a'b) v a* b"max(a b) c)ab i “rdyatb=gbt
11. The sum of the focal distances of-any point on the ellipse is equal o

2) length of the minor axis b) length.of the major axis - - v
‘b)length of the letus rectum. -d) eccentricity (2 WD ;

12. The numbergwen by the Rolle’s theorem for the function x3 - 3)(2 x < [0, 3)is :

-

_ﬂ1 L B @ e &2

time t seconds is glven by
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i 2“ , Xl Maths
If p(A) = p(EA/B]) 1henthesystemAX B of ||nearequaf'°”s is b) consnstent

a) consistent and has a unique solution i
c)) consistent and has infinitely.many solution -, - d)-inconsistent
Ifz+ 21 = 1, then 21%0 + 2100 : i et
a)i by—i . c) +1 =t
The principle argument of (sin40° + i cos40°)? is
a)-110° . b) ~70° bt 6).700 d) 110°
The point of inflection of the curve y = (x - 1)3 is
a)(0,0) - BEOAD S e a0y oo he . o B EREL.
Fi 2. 6
ind the value of (I) sin™ x cos® xdx
O b) 555 (L0 d)';_|_55’ :

A polynomial ‘equation in x of degree n always has
a} n distinct raots b) nreal roots,  c) n.complex roots ~d) atmost one root.

If sin~tx + s:n‘1y = <¢ then cosx + cos“1y =
a E, )2" LT E I RCES
If x +y =kis a normal to the parabola y? = 12x, then the value of kis -
a)3 b) -1 el d)o. .
¢ Part-B '
Answer any 7 questlons (Q No.30 is compulsory) U Tx2=14
L1z 2l ' g

i AdA =0 1 2 [ndAsT
2.1

Simplify (1“)3 (;‘ ')3 into rectangular b

If o, B, y and 5 are the roots of the polynomial equation 2x* + 5x3 - 7x2 + 8= 0, f" nd.a
quadratic equation with integer coefficients whose roots are .+ + v+ & and ofys
Find the equations of the tangent and normal to the circle x? + y2'= 25 at P(-3, 4)
Find the acute-angle between the sfralght lines x24 =-¥ = z__"21 and "‘1 - VT -2—52-
state whether they are parallel or perpendicular. i
Suppose f(x) is differentiable function.for all x with f(x) < 29 and f(Q) 17 What is the
maximum value of f(7) 7 :

Find df for f(x) = xz + 3x and evaluate it for x = 3, and dx=0, 02 %

jxcosxdx
2

Evaluate :



29. Solve the differential equations = o 1’1;V2 goors gk o
12 -

: dx
30. Prove that in an algebralc structure the identity element (if emslS) must be umque
. Answer any 7 quastlons (Q.No. wﬁ:r::or?lpulsofy) iy LiE A 2'17 :
_ . 152 e
‘31. Find the rank matrix by minor method 2 4 =0

sl lagG a0 24 o

32. Find the square root of -5 — 12i :
33 Is cos~'(x) = 1 — cos~1(x) true? Justify your answer. j
“34. With usual notatlons in any trlangle ABC, prove by vector method that
e ) ey
SinA _ sinB_ sinG . "

' Lim 2x2-3
A5, Evaluate Fher
i X% x2 _5x+3

36. lfU(XY)-\F— prove that X3¢ ”’ay 2

37. The maximum and minimum distances of the Earth from the Sun respectwely are
152 x10° km and 94.5 x 108 km. The Sun is at one focus of the elhphcal orb:t Find the
distance from the Sun to the other focus.

38. Find the differential equation of the family of mrcles passmg through the ongm'and

~ having their centres on the.x —axis. ‘

39, A pair of fair d|es is rolled once. Fine the probabﬂnly mass functlon to get the number of
four. .

4 . '
i 1_12\&3]“
. Evaluate : i{‘& |
: Part-D,

IV. Answer all the questions. o e S 7x5=35 .
41, a) Investigate the values of » and p the system ‘of linear equations 2% + 3y+bz=9,
7x+3y—5z=8,2x+3y+Aiz=p {iy no solullon (u) a unique solution (m) an mﬁmte _
number of solutions

4

o

PR
i

(OR) - g, X, o 3% hr‘
'b) Iftan'x + tan=ly + tan~'z = m, show that x + y + 2= Xz i
42. a) Findall cube roots of /3 +1 - - (OR).

e S e
b) Prove that 5109(1."-16"!) X*-FOQZ e ’



W

jven perimeter, the squrare Nas His.

among all the rectangle of the g!
AOR) o

smacosﬂ+cosasrn[3 -

X2 - 10x+ 1= {OR) ' :

itis decreased by

f lhe isotope remaining at any fime.
ken for the radioactivity of a specified

43 a) Prove ihal
, maximum areas.

" b),_Prove by yector method that sinfo + )=

- 144.°a) ' Solve the following equation x* = 1 0x3 426
.+ .b) - Aradioactive isotope hasian: Inlllal mass 200
50mg . Find the expression for the amount ©

What s its hali-life? (half-—llfe means the llmete
isotope to fall to half its original value): | :

dbed of a suspension‘ bridge are

45.'a) Parabolic cable of a 60m portion of the roa
positioned as shown below Vertical Cables are to be spaced every 6m along this

~~n. » - -portion of the roadbed Calculate the lengths of first two. of these vertical cables
_from the vertex.. g

600

e f et S (oRys ‘
sk b}.-rSupposethe amount of milk sold dail
e y ata milk boothiis dtstrlbutedw h 2
~of 200 litres and a maxamum of 600 lrtres with probabﬂﬂy density fur:f:tgrzn S

: 0 Otherwise
; gro:aglllty that daily sales will fall between 300 litres and 500 lrtres’?
ind the non—perametnc form of vector e
. quation, and Cartesian e
.}plane passing through the point (2,3,6) and parallel to the gtl:;tll;l?tolfrtg:

9= {k 200<x<600 _
, Find (i) the value of k (i) the distribution function () the

Y s |k gl B z— A3 ]
e 2 3 M.V nd x+3 y 5 Z+31 @'l (OR) :
b) Find the area of the re it
P gron com:r‘r‘on to the crrcle X2+ y2 = 16 and the parabola

| 47- a) -Find the equation
s.of tangent and normal fo the c '
i l); 2sint,{eRatany point on the curve . (o;;ve gwen by x Tgpnd and
srng the equwalence properly, ‘Show that p oq=(pa Qv (-p A -«Q)

drdededeid ik
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