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"COMMON HALFYEARLY EXAMINATION - 2023 - 24
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KA

Time Allowed : 3.00 Hours] MATHEMATICS [Max. Marks : 90
LAnswer all the Questions PART-A 20X1=20

1.Let f:R - R be defined by f(x) = 1~ |x]. Then the range of f is

(1)R A=) @)1 (4) (o0, 1] _
2. The number of parallelograms that can be formed from a set of four parallel lines mtersecting another set qf three
* parallel lines, ‘ '
(1)6 (2)9 . (3)12 (4)18

3.If | > 0, then x belongs to

x=5 , :
WE®)  @2G9)  B)(=5  #(5%)

4. The sum up to n terms of the series VZ+V8+y/18+ V324 s

(1)“%“-) (2)2n(n + 1) (3)“‘:‘/’_'1) @1

5. Which of the following is not true?
(sing =~ (2)cosd =1 (3)nd =25 (4]sech =}

6. IfA= ['ya» x] and if xy = 1, then det(AAT) is equal to
(a-1? @@+ @e-1 W@ - 1?
I LetA and B'bealbsets of the universal set N, the set of natural numbers. Then A v [(A NB)UBYis

(l)A'r *, 24 - (BB (4)N
8. The value of 4B +‘¢Tc,+ CA is | |
(1)AB “ '., (2) CA (3)0 (4) -AC
9. Ifmisa number such fﬂat S 5, then the probability that quadratic equatlon 2+ 2mx+m+1= = 0 has real roots
is ' 1, '
AN IR 0

10. The slope of the line which makes an angle 45° wuth the line 3x — y =-5are
(1)1,-1 (2);.-2 (3) 1.; (4)2,-~

11. In 3 fingers, the number of ways four rings can be worn is

’ me-1 @3 @ (@6

ways.
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12. The valye of log311 - logy,13 logy315  logys27 - logy;81 is
(1)1 (2)2 (3)3 (4)4

3. The value of the seri S o o = veefg
Ty T T

(1) 14 (2)7 (3)4 (4) 6.
14. If sina + cosa = b, then sin2a Is equal to
(1)b%=1,ifb<V2 (2) b2 =1,ifb > 2
(3)b?-1,ifb>1 (@) b2 =1,ifb =22
IS. Wd=i+j+kb=2i+x]+k(= i—j+4l§andc’i'(5x€) =70, then x is equal to
(1)5 (2)7 (3)26 (4)10

16. Which of the following equation is the locus of (acos(?, asind)

2 2 2 2
W-5%=1 @5+5=1 @)2+y=d’ (4)y’=4ax

a? b2 a?

17.1fA+1 = [Z _12], then (A + 1)(A — I) is equal to

o Zeld el w3

18.lim|x] =
x-3

(1)2 (2)3 (3) does not exist (4)0
19. The ndmber of points in R in which the function f(x) = lx‘— 1] + |x = 3| + sinx is not differentiable, is
(3 (2)2 B)1 ()4 '
20. [ e¥¥dxis ' . i &
| S
ma(1-eF)+c @2k(eF-1)+e | S
B)2eF(1-VR)+c  @W2FGr-D+c ~ o
‘ ‘PART-B : : ~ 8 mM-u
e
| - &S .
IL Answer for any 7 Questions ( Question No 30 Compulsory Question ) fj
: ’ ~/
. . @
: S .;
21. Ifn(AnB) = 3 and n(A U B) = 10, then find n(p(A4B)). , S
N
S

, : , .3 .
22. Find the radius of the spherical tank whose volume is TH units.

23. Prove that sin(45° + 8) — sin(45° - 8) = V2sin8

24. Find the middle terms in the expansion of (x +y)’.

25.1f G is the centroid of a triangle ABC, prove that GA + GB + GC = 0.

26. The length of the perpendicuiar'drawn from the origin to a line is 12 and makes an angle 150° with positive direction

of the x-axis. Find the equation of the line.
' KK/11/Mat/2
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21.1fA = [(1) cll], then compute A°
og . Differentiate : y = (x3 — 1)!1%,

29. Given that P(4) =0.52, P(B) = 0.43 and P(A n B) =0.24, find(i) P(4 N B) (i)P(AU B)

30 . Compute lim &-1-
X

PART-C - X3=21

I1I. Answer for any 7 Questions ( Question No 40 Compuisory Question

31. Find the range of the function f (x) e
32. Find the number of solutions of x* + |x — 1| =

; . sin 75°=sin 15°
\33' Simplify : cos 75°+cos 15°°

34, Find the number of ways of forming a committe of 5 members out of 7 Indians and 5 Americans, s that always Indians
will be the majority in the committee. ‘
35. Find the distance between the parallel lines 3x — 4y +5=0and6x—8y-15=0

b+c bc bic?
c+a ca cla
a+b ab a?b?

37.. Find the vectors of magnitude 9 which are perpendicular to both vectors & = 2i - -7+ 3kand b=-2i+3j-2k
38. Fmd; if x = a(t — sint),y = a(1 - cost). '

36. Show that =0.

39. Evaluate : [

sm2 xcosx
40.A problem in Mathematics is given to three students whose chances of solving it are 7 and (i) What
is the probability that the problem is solved” (1) What is the probability that exactly one of them will

9 Moo -‘* h’ﬂ » ‘."Lu ._6"
solve it? : umu r.n‘UJA 4

PART-D. - TX5=35
IV. Answer all the Questions
41. (a) Rewrite y3x + y + 4 = 0 in to normal form.
- (OB
(b)Iff:R-Ris deﬂned by f(x) = 2x -3 prove that fisa buectlon and find its inverse.
42.(a)IfA+B+C= ,provethat sin2A+sin2B + sm2€ 4cos Acos B cos C |
42x1 e WAL RN
(b) Resolve into pan‘aal fractions. = A \btctﬁ\}\:\&y\\c

AW
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(OR)

(b) Prove that Y2¥+7 - V¥4 s approximately equal to — ~ when x s large.
44 (8) If4BCDisa quadrilateral and E and F are the midpoints of AC and BD respectively,

then prove that 45 + 4D + CB + CD = 4BF.
(OR)

(b) Ify = e!™™"= show that (1 + xz)y;'+ (Zx V 1)y' 0.
4. (2) Prove that log 2 + 16 log — = 412 lo_g24 + 7log-— ¥R
L (OR)

(b) Show that the v‘;?t.?‘ﬁe; -j+k3i-4f- 4§ i-3j- 5/? forma nght angled tnangle
46. (a) Eight coins are tossedonce.Find the probability ofgetting 7= T
" (1)Exactly three tails - (ii)at least three tails (iii)at most three tails
(OR)

(b) Prove that 32%+2 — 8n — 9 is divisible by 8 forall n > 1.
47 . (a) Show that the equation 9x% — 24xy +16y% —12x + 16y 12 0 represents a pair of parallel lines. Find the

distance between them.
, (OR)
i Jx+1 3 5
(b) Using Factor Theorem, prove that x+2 =(x- 1)2 (x+ 9)

2 3 x+4
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