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TIME : 3.00 Hrs MATHS_
' PART - |
I. Answer all the questlons
1. If the function f : [-3,3]1-S deﬁned by f(x) = x2 is onto, then Sis
_a 98]  bHR 91331 - (dho.e
j ) The number of reflexive relations on a set containing n elements i is

a)z% 2"2'"' S o) g ST

% .
3. The value of log % is

a) 16 18 09 d)12

1-2x

- + ‘.. 3

W e 3ex 231 then the value of A + B is
N -1 =2 1 2 -

3) 7 3 93 D3
5. cos19+C0os2°+ oS 30+ ... +cos 179°=

0 b) 1 c) -1 | - d)8g9

j.\ sin 6 = %/_i Find the principal solution

T z m T -
33 N B ()
7. Number of sides of a polygon having 44 diagonals is
a)4 b) 41 @)11 d) 22
8. In2-CinC,=11:1thennis |

2) 5 @; &) 11 A7

9. faisthe arithrustic ma: ) 2nd isHihe geometric maan of two numbers, then

a) asu ( '*1).3 a4z cya=g gqija> .

10. The cuufiicient L7 x8 i the saries e s

2 ‘ 3 N —4 4
a) — o N Q__ y ) =
) 3 N\ g “3
11, The Linage of the point (2, 3) in tie liney = -x is , '
@;(-3, 2] b)(-3,2) AR el )

12. The are. of the triangle formed by ihe lines x? - 4y2= andx=ais

5 3 i @ ) : . h 2 5
. by — ~a
a)2a ) 5 ¢ | 20 | d) 3

13. If Ais a square matrix, then which of the following is not symmetric?

a) A+AT  p)AAT C)ATA d)A-AT
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3—-x -6 3
-6 3-—x 3

14. The root-of the equation =0is
: 13 3 -6-—x
a) 6 b) 3 @o o6
- 15. If ABCD is a parallelogram, then 23+ ap+cB+cpD is equal to

8) 2(AB+AD) o) e S (@O
yé.\!_:ind -} when g=2i+j-k and b=—j-2k ‘ |

a) 2 B3 (o d)4

X X

17, bt | )

x—0 X

" a) log ab IOG%) ' | c) log(%)' d) %
18. if y= > th &,
8. y—q_z, eng i | .

a)j(a-z)? b) -(z-a) . ~c){z+afP . N T(z+ap
19, ———dx |
8 e | _- e

a) tan'(sinx) + C b)2sin'tanx)+C - c)tan(cosx) + C @sini‘(tan x)+C

_ 20. If two events A and B are independent such that P(A) = 0.35 and P(AUB) = 06 then P(B) =is
5 1 4 v 7 ‘ |
13 b) 73 ° 3 F 93
PART - Il

ll. Answer any seven questions. Q.No. 30 is compulsory. ' P ' Tx2=14
21. Solve [x-3|=jx-5 L |
22. Find the value of cos(300°)\0
23. If nC,, = nC, find 21C, &o N , |
24. Find the middle terms irhhe expansion of (x+y)? (\5’ . : o

25. Find the distance between the parallel liness. 12x + Sy =7 and 12x +5y+7=0 '\l/\
2x+y 4x]_[7 7y-—13] Qb

26. Determine the value of x+y if [5)(-7 gl ly sl

11 ' g
27. If ?-\E:O , it are the direction cosines of some vector, then find al\o

n_qn

3 :
28. LimX—>-=27 find the value of n. <& |
x-+3 X—3 & ‘ T Q

' - 3 1 = .5 -
29. If A and B are mutually exclusive events P(A) = 5 and P(B) = 3 then find (i) p(A) (i) p(An8) (@]

30. Evaluate Iaxexdx
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PART - lil
lll. Answer any seven questions. Q.No. 40 is compulsory 7x3=21
31. If n(P(A)) = 1024, n(A L B) =15and n(P(B)) 32 then find n (AN B). /\

2n2—n
393_27!‘\

32, Simplify and hence find the value of n. — TN
| | e
33. Find the distinct permutations of the letters of the word MISSISSIPPI. \i\
" _ : n ifnisi, 2,3 ,(\
34. Write the first 6 terms of the sequences whose n"terma, is %=1, g 1a, ,if n >3
1 a o)
35. If A= a 1| then compute A%

36. Find A, when the projection of g= ,1}+};4E on p=2i+6;+3k is 4 ur'lits!\\\’K

Tex-1
37. Evaluate Eipy AR \3‘
- x—0 X

t"}

38. Evaluate [e*(tanx +logsec x) dx Q/\ . . ' N\
39. Eight coins are tossed once, find the probability of getting (i) exactly two talls (i) at Ieast two tails. (\Y\
40. Find the derivations of x = a(cos t + t sin ), y.= a(sin t - t cost t) \&p

~ PART-IV
IV. Answer all the questions. & 7x5=35
41. a) Iff: R — Ris defined by f(x) = 2x - 3. Prove that f is a bijection and find its inverse. ™)’
(OR) '

b) Evaluate Lim x{B "+1—cos(l)~—e%:l \{\50 )
X—»00 X

I'ogx_iogy logz
y—z z-X Xx-—

42. a) If then prove that xyz = 1 GQ

\? (OR)
' 3x+5 v
b) Evaluate [————dx .Y
X" +4x+7
43. a) P.T.'Napier’s formula \flé\"
| (OR)

sin! x o &.{D
b) If ¥ == show that (1 %) y"- 3xy' -y = 0 ~{
-X
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44. a) By the principle of mathematical induction prove that for all integers n > 1

(v
VPR eerimranes +n?= ﬂ‘ﬂ:‘_})é@_{'_tﬂ -\‘E\
| G | T
~ b) The slope of one of the straight lines ax*+2hxy+by? = 0 is three times the other, show that 3¥f =4ab. v
45, 2) 8+88+888+ ................ . the sum of first n terms of the series. QQ?
(OR)
_ : KLY G \g
b) If D and E are the midpoints of the sides AB and AC of a triangle ABC, Prove that BE +DC =38C
1 x < P N e o
x 1 -3 -1 X2 =2 r\;p
46. a) Prove that :
) x x 1 “x? 7 a2 i =1
(OR)
b) x*+y*=16findy’ N\
s

- e T . Qb '
47. a) Show that the vectors —j-2j-6k, 2i- j+k and-—j+3j+5k form a right.angled triangle. (OR)

b) The chances of A, B, C becoming manager of a certain company are 5 : 3 : 2. The probability that =\’
the office canteen will be improved of A, B and C become managers are 0.4, 0.5and 0.3 -’V
respectively. If the office canteen has been improved, what is the probability that B was appointed as
the manager? ‘ : : '

i
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HALF YEARLY EXAM — 2023

11™ std MATHEMATICS (ANSWER KEY ) — RAMANATHAPURAM DISTRICT

I CHOOSE THE BEST ANSWER

1 d)[0,9]

2 b) 2n2-n
3(Otnis | b) 18
Wrong)

4 a)-1/2

5 a) 0

6 d) -11/3

7 c) 11

8 b) 6

9 b) a>g

10 c)-4/15

o 1a)(-3,2)

12 c) 2 a2

13 d) A-AT
14 c) O
15 d) O
16 c) 1
17 b) log(a/b)
18 (a-z)2
19 d) Sin-!(tanx)+C
20 a) 5/13
Il. 2 MARKS
21 2X-3=X-95 ; 2X-3= -X+5
X= -2, 3x =8=> x =8/3
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22 cos(300°) = cos(270° + 30°) = sin 30° = 1/2
23 Given nC,, = nC,

WehavenC,=nC, = x=yorx+y=n

nC,; = nC,

=212+9=n=n=21

=21C, = 21C;, = 1
24 Here n = 6; which is even.

The middle term in the expansion of (x+y)® is the term containing x°y°,

that is the term 6C3 x3y3 which is equal to 20x%°.
25 The equation of the given lines are

12x + 5y -7 =0............ (1)

12x + 5y +7 =0........... (2)

The distance between the parallel lines

ax + by + ¢, =0and ax + by + ¢; = 0is

The equation of any line parallel to (1) is

d = S _— €2
Jai + b*
-. The required distance = _%_-J%%;
S
_ 14 _ 14
169 13

The distance cannot be negative

. Required distance = 14/13
26 2X + Y =T ceveennennen. (1)

4x =7y -13 .............. (2)

5X=7 =y ceeeeenennnnn. (3)
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from (4) 4x-x =6
3x=6=>x=63=2

Substituting x = 2 in (1), we get

2Q)+y=7=24+y=7T=2y=7-4=3

Sox=2andy=3
SX+y=2+3=5

27 2 2
(1) (é) A
% + % + a? = 1
! : 2 + a’ = 1
a’ = 1 - %-
_ 4 —,3 { /7N
4 - ,E
a = % %
28 n n
.ox' =3
llmr =n3"' =27
x—3 .1'—3
Thatis n.3"" =3x3*=3x3""=n=3 .
29 (i) P(A)
P(A) = 1- P(A)
=1-373
P(A) = 8—3/8 = 5/8
(i) P(AUB)
P(A U B)
=1-P(A n B)
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Since A and B are mutually exclusive we have An B = ®
~PAnB)=0
PAUB)=1-0=1

30 X
ae
[aredx = I(ae)xdx=¥+c
log(ae)
1.
31 n(P(A)) = 1024 =2 n(A) =10
n(P(B)) =32=2"=n(B) =5
n(A U B) = n(A) + n(B) - n(A n B)
15=10+5-n(A n B)
15=15-n (A n B)
nAnB)=0
32 ]
Given
3*" g% . 37"
= = 27
3= = -M(:J.cI y ) 53
3
313 (31]2 3—3:! — 33
3" . 34 . 3 3n = 37
3n+-l—-3r.l —_ 31
34— 3n _ 33
4-2n=3 =>2n=4-3 => 2n=1 =>n=1/2
33 MISSISSIPPI : Number of letters in the word = 11

Number of S’'s = 4 Number of I's = 4
Number of P’'s = 2 Number of M's = |

Hence the total number of distinct words
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KiIndly send me your answer Keys 1o us - padasalal.net@gmaill.com



RAJA-KING
Textbox
Rajasekar.S  King of kings Matric Hr Sec School, Meiyampuli, Rameswaram

https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m

www.Padasalai.Net www.TrbTnpsc.com

11!
.4 3 41 x 21 3 11

:lelUxQRSxTx6x5x4!
4 = 3 = 2 = 1 »x 4! = 2 = 1 = 1
=11x10x9x3x7x6x5
4 % 3 x 2 x 2
=11x_10x933x?><6x5
B % 6
= 11 = 10 = 9 =x T = 5
= 34, 650
34 n=1a,=n,a, =1
n=2,a,=n,a, =1
n=3,an=nla3=
n=4, d, = a,s t+a,;t+a,.: d; = dsq + At Ass
a,=3+2+1=6
n=5, d, = a,s t+a,; +a,.: ds = ds; + As; + As;
a-=6+3+2=11
n=6, d, = a,s t+a,; +a,.: ds = 6.1 + Qg2 T+ A63

as=11+6+3=20
- The first six terms are 1, 2, 3,6, 11, 20

35 A _ ]:1 ﬂ]
o 1
A2 = A - A - I:l a} [1 a}
o 1 o 1

T 1 + O a + a
N | o0 + o o + 1
Az _ 1 Z2a
| o 1
Al = AT = AP
[ 1 Z2Za 1 Za
N | o 1 o 1
I T+ Za + 2a
Al =
0O + O o 4+ 1
A4 _ 1 d4a
| O 1
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36 g = 2
| & |
{l:i + 3 4 41:.}-{2%4-63 + 3]:'.]
= = — = <}
fzi + 6] + 31.;]
(2)(2) +~ (1)(6) + (4)(3) _ 4
J22 o+ e + 37
2h + 65 + 12 - 4
J4 + 36 + 9
24 + 18 _ "
~f49
23 + 18 = a = 7
2 A = 28 — 18
23 = 10 . ry = 5
37 . — 1}1+x~1 {
iirnw:lim( )x 1§ X037
Xad] X x—»i} X J] + X + '|
= lim T (1+ x) -1
Xl x(.\,‘i+x +1)
= lim X
x=0 x(,f1+ X + 1)
= lim F 1
*{ _m + 1
= 1 _ 1
:j1+[l + 1 I+ 1
]jm,f1+x—l \
x-ll X 2
38 Let | = [e* (tan x + log sec x) dx
Take f(x) = log sec x
f'(x) = 1/secX (sec x tan x)
f'(x) = tan x
[fex [f (x) + f (x)] dx = e* f(x) + c]
~1=e"log|secx| + c

Rajasekar.S King of kings Matric Hr Sec School, Meiyampuli, Rameswaram
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39 n(S) = 2% = 256

n(A) = 8C,

=8%7/2 =28

n (B) = 8C, + 8C; + 8C, + 8C; + 8C, + 8C, + 8C,
=n (S) - (8C; + 8C))

=n(S)-(1+ 8) =256 -9 = 247

(i) P {getting exactly two tails) =

: A
W -
_ 28 - I
P(A) - 256 64

(ii) P (getting atleast two tails ) =

n(B)
Y
P(B) = it

40. Otn x=a(cost+tsint),y=a(sint-tcost)
is Wrong
dx/dt =a[-sint + tcost + sint]

dx/dt = at cos t —— (1)
y=a(sint-tcost)

dy/dt = a [cos t=(t x —sint + cos t x 1)]

dy/dt = a[cos t + t sin t — cos t]

dy/dt = at sin t — (2)

From equations (1) and (2) we get
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dy
dt _ at sint
dx - at cost
dt
dy _
"E = tan t
1.
41. q) y+3 y+3

Lety=2z-3.Thenz _T [ﬁtg(y):T_
Now
9o o) =olfte) =ol2z -3y =E2E s

oa= i) =1 (15°) <245 -3

Thus, go f =[x andf o g = Iy
This implies that f and g are bijections and inverses to each other. Hence f is a bijection and
S AR 0 +3
f (J):T Replacing y by = we get, f~(z) = 5

E.‘C
We know lim
0

X x=l X 130 X

1 1
me[3‘+lums[l]—e‘} = lim
1w X X

= lim

Xt

Rajasekar. S ( King of Kings Matric Hr. Sec School, Meiyvampuli )
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g

1 1 s [ L
3 oo 1 41— ex | m\x)]

]
> |

1 1
X x
1 1 _ 1
= lim 3 -] B er — |1 +1 ms(x]
X3 _l_ l l
L X x X
Pllt yﬁ -1-—, mlm X = ® = Y=l =0
X o
1 1 y _ - .
lm x| 3* + 1 mg[lJ_ex = 3 1 e 1 I - cosy
ot X y->0 y y y

i 1
limx[ﬁ+l—ms[—)——éx] = (log3) -1

X—r

42.9) | Let logx/y-z = k
log x = k(y - 2)
log x = ky - kz

(1)

Similarly log y = k(z— x) = kz - kx ——(2)

log z = k(x -y) = kx —ky —- (3)

Adding (1), (2) and (3)

logx + logy + log z = ky - kz + kz - kx + kx - ky
log (xyz) =0 xyz = e°

xyz = 1

Rajasekar. S ( King of Kings Matric Hr. Sec School, Meiyvampuli )
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b) Let 7— ‘[23"74'5
x +4x+7

3x+5=4 %(x2 +4x+7)+B

3x+5= A2x+4)+B
Comparing the coefficients of like terms, we get

24=3=A4~-= %;4A+B=5=>B=—l

3
—(2x+4)—-1
S (2x+4)

I= | =—dx
-[ xX+4x+7

2x+4 1
- 2 N
-‘-x +4x+7 -[x2+4x+7

— %10g|x2+4x+7|—j ! 5dx

(x+2)2+(ﬁ)

43. a) . A— B a—b !
(1) tan — cot —

Gi) t B —C b—c tfj_l
ii an = cot —
2 b+ ¢ 2

(iii) tan — - = cotyr=—

: a b &
We know the sine formula: — - — = —— =2R
sinA sinB  sinC

N a—b . C'  2RsinA—2RsinB tC
s a+beo "2  2Rsin A+ 2Rsin B <0 2

sin A — sin B C
= cot —

sin A +sin B 2
2 cos A+B sin A-B y
= - 2 cot E
A+ B A—-B 2
2 51n cOS 5
— cot A+BtanA_Bmt£
2 2 2
., C A—B C
= cot (90 — 5) tan 5 cot 3
—t{m—t‘:m’jl Bfotgztﬂn‘q_B
2 2 2 2
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=1

b) y - _sin x
Otn is 1 - x
Wrong y J1 = =2 _ sin-1 x
Differentiating with respect to x
1
}'J“l (1--.‘Jnfr")2 t[—2.1n:]'p+ 1 —x%y, = S S
2 1 - x*
--xy(l xz) 2+ W1 = 2y, = 1 =
1 - x
1 _
(=) [cay (=) E e (=)t | =
-1 1
— xy (l—+x2]2 * {1—x"‘)3 +
1
(1->) - (1 -2)Pw = 1
—xy + (1 - x?) v, = 1
Differentiating with respect to x , we get
—x .y, + ¥y (-1)+(1=-x*) ¥y, + ¥y, (0 -2x) = 0O
—xy, — ¥ + (1 —x*)y, - 2xy, = 0
(!"’12)}"2 — 3xy, — ¥ B 0
44.qa) | Let

n(n +1)(2n + 1)

6 .
1(1 + 1)(2(1) + 1) _
6

Pn)=1"+224+3" 4+ ... +n’ =

Substituting 7 = 1 in the statement we get, P(1) =

1 . Hence, P(1) is true.
Let us assume that the statement is true for n = k. Then
_ E(E+ 1)(2k+ 1)

Plk)—Qt+F 132+ --- 1k 5

We need to show that P(k + 1) is true. Consider

PN — 12 122 132 | --- L B2 1 (Bt 1)2

= P(k) + (k+1)?
_ k(k+ 1)6(2k+ D, (k + 1)2
E(k+ 1)(2k + 1) + 6(k + 1)2
(k + 1)(k(2ki1)+6(k+ 1))
(k+ 1)(2k2+f’3rk+6)
6

(k+ 1) [(k+ 2)(2k + 3)]

6
(k+1)[((k+1)+1)(2(k+1)+1)]
6 .

That is,

(E+1D((E+1)+1)(2(k+1) + 1)
6 :

This implies, P(k + 1) is true. The validity of P(k + 1) follows from that of P(k). Therefore by
the principle of mathematical induction,

Pk +1) =
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b) ax? + 2hxy + by2 =0 ........... (1)
(Otniis y y
wrong) Given that the slopes of the lines are m and 3m.
. 2h
m + 3m = —
b
a
m)(3m = -
(m) (3m) >
4m = _2h and 3m? = 2
b b
h h Y a
m = —— 3-—| = 2
T [21:] b
h® a
o = &
= 4b’ b
= 3h? = 4ab
45.0) |let S, = 8 + 88 + 888 + 8888 + ............... upton terms
= B(1+11+ 1 + .0 iin e up to n terms)
= %x?(l+ll+lll+ ......... v++... upton terms)
= %{9+99+999+ ............... up to n terms
= %[(lﬂ~l)+(l&0—i]+(1000~1}+ ............... up to n terms ]
= %[10+l{m+l[]ﬂ{!+ ....... nterms)- (1 + 1+ 1+1+...... + 1 n times) ]
= %[1o’+102+193+ ....... +10" - n]
_ 8w -1)
9 10 - 1 n}
_ 8 [1w@0"-1) - 8, = a(r"-1)
) R e r-i
_ 8[10010" -1) - 9n
9 1 9
-8 n
= E-l-l:l{i(lﬂ -1)-9n]
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—

Let O be the origin.Let a,
b, ¢ be the poéilion vectors
of the points A, B and C

respectively
Then OA = a , OB = b , OC = ¢
Given D is the mid point of AB
oD _ 0OA + OB
2
s i + b
oD = 5

Also given E is the mid point of AC

55 _ DA;DC
O—E' = a;—c
BE = OE - OB
_ a + ¢ ¢
= > b
o _ a+c2-2b
DC = OoC - OD
_ E_E+E
- 2
ﬁ — 2{:“‘25“'];
BE + DO & a+c2—~2h+2c—za—-b
_ d+¢&-2b+2¢-3-b
- 2
38 - 3b
- 5
_ 3 - T
- 2(“ b)
_ 3 rr— ———
= -z-(ocmoﬁ)
BE + DC = %B_{f
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46. a) 1 5 2 1 x x 1 x «x
b 1 =|lx 1 x| %X | x X
x x 1 x x 1 x x 1
l x «x 1 X X
=|x 1 x| x| —x -1 —x
b x 1 —x —x -1
l x «x 1 X X
= | 3 l x| x| —x -1 —x
b x 1 —-x —x -1
l—x?—x x—x—x x—x>—x
= | x—x—x* x*-1—-x* x*—x—x
x—x> —x ¥ —x—x x —x -1
1—2x° —x° —x
= —x7 —1 x> —2x
—x’ x> —2x —1
b) We have x*+y*=16.

Differentiating implicitly, 4x’ +4y*y" =0

Solving for y” gives
3
, x
3

y=_

-

To find y” we differentiate this expression for y’using the quotient rule and remembering

that y is a function of x.

3 d 3 3 d 3
Y d[—xg] _y cir(x) * dx(y )]

arx 'v3 (y3 )2
[ 1°.3%° —.1:3(3})3,12')]
= —= yﬁ
x3
3x7y’ —3xy’ [— — ]
_ y
»’

3y +x%) | 3x[x 4%
- Y - y?
-3x°(16)  —48x’

7 7

y y
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47.0) | Let AB = -i — 23 — 6k, BC = 2i - j + k
and CA = -—i + 33 + sk
| a8 | = |-§—2}—61T:]
= ) s (-2 + (e
AB = .J] + 4 + 36 = Ny
|BE| = |2 - 3+ K|
= Jzz + {---I}2 + 1*
BC = Je+ 1+ = 6
lc_'al = !—E+33+5£1
= \.."{—1}2 + 3% & 52-
CA = V35
AB = BC + CA . The given vectors form a triangle, Also
AB* = 41, BC>* =6, CA* =35
AB? = BC? + CA?
~. A ABC is a right angled triangle.
b) P(A/B) = P(A,) - P(B/A,))
! P(A)-P(B/A) + P(A,) P(B/A,) + P(A,)  P(B/A,)
Gven  P(A;) = % : P(B/A,) = 04
P(A) = % P(B/A) = 05
P(A) = =, P(B/A) = 03
3 x 0.5
P(A/B) = 5 1 5
m X 04 + 'l—ﬂ X 0.5 + m X 9.3
0.15
_ 10
20 + 15 + 06
10
_ 0.15 _ 15
P(A/B) = il = i
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