
Class : 12 
cOMMON HALF YEARLY EXAMINATION-2023-24 

MATHEMATICS 

Answer all the Questions 

1WA- and 8 = then ladyAB| = 

) 

() 

-40 

then the values of and y are respectively 

() 2 

log (&). log () 

() 0 

)G) 

3. IT |zl= 1, then the value ofis 

5. A zero of x+ 64{ 
(|) 0 

(2) 

() a >0 

4 Ifz is a complex number such that zE C\R 

() 

(2) z 

(2) 

() 

(2) 

() [1,2] (2) 

() tan 

6. If x3 + 12x²+ 10ax + 1999 
(2) a >0 

9. The angle betwveen the Iines 

Part -I 

-80 

(2) 

(2) 

I 

3) -60 

(2) 

(3) : 

(3 

y+1 

(3) 

7. The domain of the function defined by f(r) = sin Vx-1 
(-1, 1] (3) [0, 1] 

(2) 
(4) 

C) (2) tan () (3) 
12. The valuc of the limt lim (cotx-) is 

2 

4i 
definitely has positive zero, if and only if 

(3) a <0 

(4) -20 

log(), log (:) 
ei,) 

and z+ER hen (z| is 

(3) 

(4) I 

(3) 2 

(41 

+ by² + 4bx - 6by + b = 0 is 

(3) V10 
z =2 and 

X-1 

10. Distance from the origin to the plane 3x - 6y + 2z +7 = 0 is 
() ) (2) (3) 2 

|L Angle between y² = x and x=y at the origin is 

(4) -4 

4 

20X1=2o 

(4) (-1, 0] 

(4) 

(4) 

as0 

(4) 

V11 

(4) 3 

(41 

4 

8. The radius of the circle 3x 
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| Theperentage eno of fifth root of 31 is approsmalcly hos may ti 

the pecentage error in 30 

() 
31 

14 The approsimate change in the VolumeVofa cube of side x Inetres 

by inereasing the side by 1°% Is 
() 0.3xdx m' (2) 

IS The value of flxldx 

dË 

(2) 

16. The dtierential cquation of the family of 
A and B are arbitary constants is 

+y=0 

(2) 

(1) 

- Py = Q then P i 

(2) 

(1) log sin x (2) 

21. IfA =t 
22. Show that 

(1) 0 and I (2) 5 and 17 7 and 19 (3) 

20. The value of cos*xdx is 

-5 

171f the functuon f(x) = for asx <b. represents a probability density 

function of continuous random variahle X. then which ot the tolloWing 

cannot bc the value of a and b? 

0.03r m' 

(1)Subtraction (2)Multiplication (3)Division (4)All of the above 
19 11 coSN IS the integrating factor of the lincar diferential equation 

(2) 

(3) 

coS X 

having 2 - V3 as a root. 

I-0 

(3) 

3r 

26 Evaluate the limit lim() 

-y= 0(3) +y=0 (4-y =0 

PART -B 

curves y= Ae' + Be 

003xmn' () 003zm 

(3) 

(3) 

(41 

tan x 

3 

verify that A(adjA) = (adjA)A = JA|. 

24. Find the principal value of sin-'(2), ifit exists. 

(4) 

Answer any 7 of the following questions. Question no.30 is compulsory: 

A 

(4) 

(2+iV3)"- (2-iV3)" is purely imaginary 

(4) 

(4) 

16 and 24 

23. Find a polynomial equation of minimum degree with rational coeflicients, 

cotx 

7X2=14 

25. For any vector ä, prove that i x (â x î) +j x (å x j) +kx (åx ) = 2á 

18. Which one of the following is a binary operation on N? 
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II u(r, V) = "y 

N Determine the order Ad deeee if exIsts) of the dillerential equation 

Gprove that r 

dy + (xy - cos x) dx = 0 

29. Find the constant C such that the function f(*)= o Otherwise 
a density function. 

30. Solve: (1+ x)=1+y 

echelon form. 

Answer any 7 of the following questions. Question no.30 is Compulsory: 
2-2 4 31. Find the rank of the matrix-3 4 -2 

l6 2 

PART -C 

32. Solve the equation z+ 27 = 0. 
33. Solve the equation x� 9x²+ 20=0. 

2 

-1 7J 

SCx', 1< x<4 

-1| by reducing it to an 

34. Find the value of tan-(- 1) + cos-) + sin-(-) 
35. Prove that the length of the latus rectum of the hyperbola-=l is 
36. Find the torque (moment) of the resultant of the three forces represented by 

-31 + 6j- 3k,4i-10j+ 12k and 4i + 7j acting at the point with position 
vector 8i� 6j - 4k, about the point with position vector 18i + 3j - 9k. 

37. Prove using mean value theorem that, sin a sin B < la- B, a,ßER. 

ellipse += 1,a > b about the major axis. 

Answer all the questions.: 

7X3=21 

39. Using truth table check whether the statements¬(p V q) v (p Ag) and 

¬pare logically cquivalent. 

2b 

40. The mean and standard deviation of a binomial variate X are respectively 4 
and 1 Find (i) the probability mass function (i) P(X = 2) 

(OR) 

7X5=35 

41(a) A boy is walking along the path y = ax' + bx + c through the points 
(-6,8). (-2, -12), and (3,8). He wants to meet his friend at P(7,60). Will he 
meet his friend? (Use Gaussian elimination method.) 

41(b) Ifz =x+ iy and arg= show that x² + y' + 3x - 3y + 2 = 0. 
42(a) Solve the equation 6x* -35x* + 62x2- 35x + 6= 0 (OR) 

VI Mat/: 

38. Find the volume of the solid formed by revolving the region bounded by the 

PART - D 
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Doteia biter ix cet ik ias, anuse te cioc o 

ociie, esisence of ikiy and ievesse 

Soe tan() tan () 
43bj Fat patneue fora of vetox oguatiog wd Cartestn cuati 

pae paing drcugh the pies (221)/1233 ant parald the rsigu le 

pussing ihough ite osts (2.1.1) and (-1,2) 

44a) Prue at sina ) sin a cos +cas a in 

44()A tundoey vaisbie X tas he fotbaatue urobahitity as fncton 

34 2A 3k 

43 

o) P2%I<S)P3c 3) 

(OR) 

45t) I-sin). Stow that 

Fod ti) the value ef A 

45a) A tdrr 1? mtsc long i oarnin agint the wall The base of the ladder in 

pulled awzy fron the wall t a rate ofS Wtcn tue tbaoe of the iadder a& 

Bietzes un the wall. QHow tast a the tp af the Laddr movint doan he wail 

(jAt what rate, the area of sthe tiangle formed by te Eadtct, wall., and the ficor, 

) 

an u 

e 

4ça) Prove tat f log( 1 + tan x)ds =log 2. (0R) 
46(b)A farmer plans to fece a rectangdar paste adjacent to a rivet The pastuce 

st cotain 1,50,003 sq tzs ia oret to gtovsde cuugh grass fot terds No 

fencing i nceded along the rist What is the length ef the minimum nceded 

fencing inaterial? 

47a)The curvc y= (-) +1 has a minimun point at P A poirt Q on the 

cuve is uch that the slope of rQ s 2. Fiad the arca bounded by the cuve and 

the chord PQ. (OR) 

47bAssune that the rate at wBuch tadioactive auclei decay is proportional ta the 

unber of such nucdes that are prescat a given sample. laa certain sanple 10 

persetage of the crigal umber of tadiouctive nuclci have undergene 
disintegraticn in a period of 1 00 ycats. What radioactive tuclei will remain aftet 

1030 years? (Take the initial amount as A) 

is changing 
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