
1S12M Tenkasi District Common Examinations ~ 11
] ' 

Common Half Yearly Examinatioo - Dec.ember 2022 ~ 
2~ 1Z-ZD~~ St~..;d~;d-12 . 

Time Allowed: 3.00 H~urs · MATHEMATICS Maximum Marks: 90 

PART-I 
All questions are compulsory: 20><1=20 

1) If AT A-1 us symmetric, then A2 == 
1) A-1 2) (AT)2 

2) in+in+l+in+2+in+3 is 
1) 0 2) 1 3)-1 

3) If a., ~ and y are the zeros of x3+px2+qx+r, then i:..!:. is 
(l 

1) - q 
r 

2) - .e. 
r 

3) .9. 
r 

4)i 

q 
4) --. p 

4) The domain of the function defined by f(x);: sin-1 .Jx.-1 i:s 
1) [1, -2] 2) [-1, l] 3) [O, 1] 4) [-1, O] 

5) The area of quadrilateral formed with foci of the hyperbola x
2 

_ r_ = 1 and 
a2 b2 , / 

x2 y2 
---=-1 is 
a2 b2 

6) If a, b, c are non-coplanar, non-zero vectors such that [a, b, c] = 3 

{[axb, bxc, cxa] f is equal to 
1) 81 2) 9 3) 27 4) 18 

7) If ladj(adj A)I = IAl 16, then the order of the square matrix Ai~ 
1) 3 2) 4 3) 2 . 4) 5 

8) The maximum value of the function x2
e-

2
x, x>O is 

1 
1) -

e 

1 
2)-

2e 

1 
3) -e2 

av av . 
9) If v(x, y) = log(ex+eY) then ax + ay is equal to 

1 
3) 2 1) ex+eY 2) 

ex +eY 

1t 

10) The value of fsin
4 

x dx is 
. 0 

3n 31t 2) 31t 
l) 10 

3) 4 
8 

is 

4 
4)­e4 

4) i" 

) 3n 4 -
. 2 

then • 

· ' 11) The solution of ~~ + p(x)y = o 
- JpdY 4) x = cefpdy 

3) x == ce 1) y = cefpdx 2) Y = ce-fpd>< 
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• • 1 ~ M 
2 , , : , ', 12) If P(X=O)•l'~Ppc ... 1,J. ,If ~(~}

1
;1-. ~.V.i;,r:(X)., -~hElri1' (~,7Q) ,i~ 

1) 3. 3. '. ! , . 3 . 2) s . .. 3) .s,· , , iJr Which one' of the follow'ing ;'statements h'aS truth value F? v.:,. . . } ) Chennai is hi India or Ji.I lse'n integer.,, ' :• 2) . Chennal i's in India or -./2 is ah irra_tional nu·,.;,·b~r. 13) · Chennai Is· in China or .Ji is an integer. , 
4) Chennai is in China or ..f2 is an irrational number. 14) If the'coordinates·at one end of a·dlameter of the. circle x2+y2~8x.,.4y+c = 0 
are (11, 2) the coordinates of the other end are 1) (-5, 2) 2) (-3, 2) · . · 3)(5, -2) · 1s) Simplify i-1924 + 1201a 
1) 0 · 2) i , · '3).;.i 4) 1 16) The volume of the parallelepiped with Its -edges represented by the vectors i+1, 1+2}, T+}+1tk is ' 

1) fl: 
· 2 

4) ~ , 4 17) A stone is thro.wn up vertically. The height, Is reaches at time t .seconds is . 
given by x = .eot-16t2. The stone reaches the maximum height in time t 
seconds is given by · · · 1) 2 2) 2.5 3) 3 / 4) 3.5 . 

a 18) lf'f(x} is an odd function, then · Jf(x) dx = 
-a 

1) Q 
.. a 

2) 2Jf(x) dx 
0 

3) 2 

., 

a 
4) Jf(x). dx 

0 
.19) T~t!"opera~_IOn : defined _by a*b == a: is not. a binary operation qn , j, \ , . , I ; , ; 

• 1) Q1' :. · 2).Z . . . 3) R .· 4) C 20) Find the principal value .ofsin-1(2)i if-1it ~xists. · 1).Does,liot exists 2) 2 3) O 4) -1 • I , PART-tt 1'. , ·. (I) Anawer ~ny 7 questions.· (ii} Question No. 30 is_compulsory. 7><2=14 ' 
' . ., ' 

l-1 2 21 . 21) · If;;a~j~ = . 1 1 2 , find A.:1 
· . ,, .· 2 2 1 

] 

10 ' ' 
1t . 1t 1+sin- +1cos10 , 

22) Find the value of [ 1 •n1-icos~ · , +SI 10 10 ' , 
r 

23) If~ and, ~:tm,:ihe roo~ of the quadrati~ ~IJation 1 :x2+43x- 73 = o,, co~~truct 
a quadratlt e~uation Whose roots are a+a and P+2. · · 24), Find the v•lue, of tan-1("3)- sec-

1<-2~.: ·. · · . 25) If i ~i-2l +Jk, 6=21+]-21<, c= 3i +. 2]+1< find a.(b xc) . 

• 

j , 

1 
7 
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Ts1 2M 3 
26) A person learnt 100 words·for an En9lislt -t·c,,sf· The 1 ,umber cf words ti~; 

person remembers in t days after learning is giveh 'by W(l) :;: 100 ,,,_ ( 1-- 0 . H )" ' 

O:<:ts lO. What is the rate at which the pe1 son fo1·1Jet s t he words 2 days aftcl 
learning? · '. l 

27) Show that the percentage e rror in the nt h root of a nun-iber is ap1ru im r1tely 
' . . ' ' ' ' . 

1 -
n. times the percentag~ error iii the number. 

28) Evaluate: 
10J2 

e-lxl dx 
- log2 

· 29) Let X be a random variable denoting the life t ime of an electrical equipment 

having probability density function. 

f( ) 
{
ke-2x for x > 0 

x °" find the k value. 
0 for X .S 0 

30) In the set Q define a0b = a+b+ab. For what valw-~ of v, 3 0 (y c~5J :;c: 7? 

PART- III 
( i) A nswer any 7 questions. {ii) Question No. 40 is ~o,-nputsory: , 7 x 3::::21 

· . · r 2 --1] : . 
31) Find the inverse of the non-singular matrix ·A ::) LS '!. 2- ·by Gau~;s ·~· Jordan 

method. 

32) Sho~ that ~ + i✓3[0 
+ (2 - i✓3j° is rea l., . / • · 1 . .,, , ! , 

33) If the equation 3x2+(3- p)xy+qy2-·2px = 8pq represents a circle, find p and q . 

Also determine the centre and rad ius of the circle. 

. I};_" 
34) Form a polynomial equation with integer coefficients with ,/-;= cis a root. 

y,3 

35) Show that the points (2, 3, 4), (- l, 4, 5) and (8, 1, 2) are collinear. 

36) I f X~B(n, p) such that 4P(X=4)==P(X=2) and n==6. Find the distribution, mean 

and standard deviation of X. 

· dy 2 -x 
37) Solve: dx + Y = e 

38) Show that -, (p H q) = p H -,q . 

39) Find the val.ues in the interval (1 , 2) of the mean value theorem satisfied by 
t he function f(x) = x - x2 for 1:Sx$2. 

1t/3 dx 

40) Evaluate: 1tj6 1 + .Jcot x 

PART - IV 
Answer all the questions: 7X5=35 

41) a) Determine the values of ?c for which the following system of equations : 

' _\ , x+y+3z == 0, 4x+ 3y+11.z ::::: o, 2x+ y+2z = 0 has ( i ) a unique solut ion 

(ii) a non-trivial solution. (OR) 

b) Solve the equation 6x4 - Sx3_38x2- sx+6 = o if it is known t hat 1/3 Is a 

sr.Jlution 
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Ts12M 

42) a) 

4 

-~, .. ,,.. ( 1)· .. 2 2 - 1 
If z = x+iy and arg ~ = ~, shoW that x +y - . 

z+l 2 

. {OR) fa horizontal pipe, 7. Sm above 
b) Assume that water issuing from _the e~d ~he vertex of t;he parabolic path 

the ground, describes a parabolic ~~t · 
2 

Sm below the line of the pipe, 
is at the end of the pipe. At a pos,~o; beyond the vertical line through 
the flow of water has curved outwar h; vertical line will the water strike 
the end of the pipe. How far: beyond t 1 

43) a) 
the ground? · . - ) _ sincx cosp - coso; sinp. • 
Prove by vector method that sm( a-~ -

. {O~) cm and height b cm is placed on a 
b) A hollow cone with base radius a 

I 
t cylinder that can be hidden 

table. Show that the volume of the arges -

44) a) 
d h . 419 t· 1 me of the cone. un erneat ,s ,mes vo u t •ner which is in the shape of 

Find, by integration, the volume of the co~ ~,h fi ure 
a right circular conical frustum as shown ,n e 19 · 

-:5 }V~u tVt ~ .f'-1 
~y-, ~ tvv..+11/ . 

p.-\-s.,s;t . 

~,- b 2..~ (OR) '/£Al~; ~}s.h-Jc..f: 
• -1 x + Y h th t x - + y - = - tan u - --[ - ] au au 1 

b) n u = s,n . ..fx + .Jy- , sow a . ax ay 2 · 

45) a) Find the angle between the curves y = ; 2 and x = y2 at their points of 
intersection (0, 0) and (1, 1). 

(OR) 
b) Find the non-parametric form of vector equation, and Cartesian equation 

of the plane passing through the point (2, 3, 6) and parallel to the 

· · x-1 y+l z-3 x+3 y-3 z+1 
straight lines - 2-- = ~ = -

1
- and - 2- = ~ = -.=3 • 

Ll 6) a ) Find the population of a city at any time t, given that the rate of 
incerase of population is proportional to the population at that instant 
and that in a period of 40. years the population increased from 3,00,000 
to 4,00,000. (OR) : 

b) Show that the line x-y+4 = 0 is a tangent to the ellipse x2+3y2 = 12. 
Also find the coordinate of the point of contact. . 

47) 3) A random variable X has the following probability mass function. · 

X 0 

P(X=x) k 

(1) F_ind k. 

1 2 3 4 5 6 

3k Sk 7k 9k 11k 13k 

(2) Evaluate P(X<4), P(X2::5) and P(3<X:s;6) 
{OR) 

b) Verify (i) cl_osure_ property · _(ii) commutative property (iii) ass·odative 
property (1v) existence of tdenty and (v) existence of inverse for the 
operation + 5 and 25 using table corresponding to addition modulo 5. 

-------
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