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(UNSOLVED)

Til‘IIE' 2.30 Hours* Maximum Marks: 90
PART-
I. Choose the correct answer. Answer all the questions.’ [20 x 1 =20]
1. LetR be the universal relation on a set X with more than one element then R iS.ccucveesnesssenee .
.(a) notreflexive - (b) not symmetric () transitive (d) none oflhc ‘above :
2. The value of log blog,c 108 ais cuevrrensreeee s . )
(a) 2 @3 (4.
3. Iflog 0.25= 4 then the value 0f X iS cocvnnrnsrsenenns o
(@) 05 (5) 2.5 (©) 1 L (d) 1.25
4. The product of r consecutive positive integers is divisible by e .
() ! o) (r-1y (e (r+1) @rr
5. The value oftan75%--cot 75" is. S, " .
a1l . A ®) 245 (€ 2-V3 ° (@243
6. 1f(1+ r")’(l +xf' =gy +a x +apf..+ 2 andifag, a.,, ay are n AP, thenn is '
@1 ©2z GER @4
7. 1fnC,;=nCq then nCy = ..ccuusrssens + ' '
(@72 - (b) 306 (c) 152 (d) 153
8. Theline (p + 2q)x+ (p 3q)y p-q for dlffcrcnt values of p and g passes through the point
o (@) (5,5) ' () [3'-‘5] . © [gs's'] (d) [“ -] '
9. The number of terms in the expansion of [(a + 8)2]'8 = ......... eessesass .
(@) 19 ‘- (18 " (0) 36 (d) 37 _
. 10. Aline passes through the point (2, 2)and is pcrpcndlcular to the line 3x + y =5 thenits y -
] mtcrccpl is. : . .
4 . . 1
(a) = (b) = (5 (d) 2
11. Ifaand b are the roots of thc cquauon x2—kx + 16 =0 satisfy a® + b= = 32, then the value of

41— .
(a) 10 (b) -8 ‘ (c) -8,8 (d) 6
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b

12. If A is a square matrix of order 3 then |kA| T — . .
(@) k|A| GYRIA - ©FIAl @ kA%
13. IfABCD is a parallelogram then AB + AD + CB+ CD = «euserseenseee = )
(@) 2(AB+AD) (b) 4AC (c) 4BD @ 0
14, hmo X COLX = ioreuereuenenenrenns g '
(@) 0 ‘ »1 (0) -1 (d)
1-£2 2t . dy ' ’
Ifx=—=andy= then — = ............... s
15. Ifx i andyes s AHED e e -
: . s x
y =y - —
bd b) — . (@)
P b »
3 4, '
16. 1fy=0"5) then Pig i
2 dx _ -
2.3 ., 2 2 . 2 2 2.2
@ 3+ ®-F+z.  ©O-pTs @5
17. Ify=Mth 4 alx= z, 1S weiieiverrnesanens .
: sinx—cosx - dx 2 |
@1 . @O -2 - (@)2
8 ' e
18. | sin x_ce_..:_r_-dx 18 cvrvensaesssrens .
1= 25m xcos? st _
@ 5 sm2x re (B)-3sin2ete () i cos2x +¢ @ -i cos2x + ¢
19. An um contains 5 red and 5 black balls. A balls is drawn at random its colour is noted and
is returned to the urn. Moreover, 2 additional balls of the colour drawn are put in the urn and
then a ball is drawn at random, The probabnllty that the second ball drawn is red will be .....
w— - @—f ' @_' @1
20. Let A and B be two events such that P(AUB B) —-é— Then the events A and B are
P(ANB)=1/4 and P(A)= 1/4iS oo,
{a) Equally likely but not independeni ' (b) Independent but not equally likely
(c) Independent and equally likely (d) Mutually inclusive and dependent
PART-II |
. Answer any seven questions. Question No. 30 is compulsory. S [7 x 2 = 14)
21. Let A and B are two sets such that n(A) = 3 and n(B) = 2. If (x,-1), (v, 2) and ( 1) are in
. AxB, ﬁnd A and B where x, y, z are distinct elements. .
22, Solve [5x-12|<-2
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23, lf'oP | =2x6P,findr.

24. The number of bacteria in a certain culture doubles every hour If there were 30 bacteria
present in the culture originally, how many bacteria will be present at the end of

20d hour, 4™ hour and a'h hour?
; 0 sin@  cose
25. Find |A] ifA= | sina 0 sip,B o
cosa —sinff 0
26.¢ Find the value of A for which the vectors a = 3: +2j+9% and b =1 +)\j+3k are parallel.

sin3x

n sin 2x
28. Find the denvatwe of sinx? thh respect to x2.

27. Evaluate llm

Xy
29. Let the matrix M = [z l] If x, y and z are chosen at random from the set {1, 2, 3}, and

repetition is allowed (i.e., x =y = z), what is the probability that the given matrix M is a

singular matrix?
2
30. Cvaluate — g
1+x PART-II 7
. Answer any seven questions. (uestion No. 40 is comnulsory. ,‘ [7x3=21] -

31. If £. g, h are reai valued functiors defined on R, then provz that(f +g)oh=70h+ go h.
What can you say about fo(z -- #)7 Justify your answer.

32. Solve 4 <1< Y x>0
x+1 x+1

4 13 27
33. Provethatcos™ T +tan™ = =tan”
5 5 11

34. There are 15 candidates for an examination. 7 candidates are appearing for mathematics

examination while, the remaining 8 are appearing for different subjects. In how many ways
can they be seated in a row so that no two mathematlcs candldates are together"
35. Prove that if a, b, ¢ are in H.P. if and only 1f : : =2 *
-C -
36. If (—4, 7) is one vertex of a rhombus and if the equation of one diagonal is 5x —y + 7 =0,
then find the equation of another diagonal.

[x-1|
37. Verify the existence of lin} S(x),where fix)=4 x-1"
x—

38. Ify=sin~! x then find y".
39. Evaluate cot? x + tan? x

,forx#1

0, for x =1

_ ' 2bc-a’ c? b a b ol
40. Showthat| ¢  2ca-b* a® |=|b ¢ a
’ b a>  2ab-c?| |ca b
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~ PART-IV ;
IV. Answer all the questions. : [7 %5 =35

41. (a) The total cost of airfare on a given route is comprised of the base cost C and the fue|
‘ surcharge S in rupee. Both C and S are functions of the mileage m;

C(m) = 0.4m + 50 and S(m) = 0.03m. Determine a function for the total cost of a ticket
in terms of the mileage and find the airfare for flying 1600 miles. [OR]

(b) Evaluate j 2+ x+1dx ‘
42. (a) Determine the region in the plane determined by the inequalities y 2 2x and

' 2,4y _ ¥ _5_0.Hence find y, when x=0
(B) 1f y=(cos™! x)?, prove that (1—-x )ExT —x— 2=0. s x=0.
43." (@) Prove that"C,+"C,_; =""IC, [OR]

(b) If the binomial coefficients of three consecutive terms in the expansion of (a + x)" are in
the ratio 1 : 7 : 42, then find n. .
44. (a) Provethat (i) sinA +sin(120°+A)+ sin (240°+A) =0~
: (if) cos A + cos (120° ¥A) + cos (120°-A)=0 [OR]
(b A box contains two white balls, three black balls and four red balls. In how many ways

s

can three balls be drawn fiom the box, if at least one black ball is to be includea in the

a

draw? \
l +.4*  ab -ac
45. (a) Show that i ab  b+x" be |isdivisible by x* L/ [OR]
| G ke c21'_-x2! ‘
0 p 3 .
® If [2 ¢ -1)is skew-symmeti-ic,' find the values of p, ¢ and r
F. I N

46. (a) In a shopping mall there is a hall of cuboid shape with dimension £

800 x 800 x 720 units, which needs to be added the facility of an éscalator 7
" in the path as shown by the dotted line in the figure. Find (7) The minimum

total length of the escalator. (i) The heights at which the escalator changes e
its direction. (jii) The slopes of the escalator at the turning points.
- Jx—b-a-b [OR]
(b) Evaluate lim 5————(a > b)
x—aq X" -a . )
47. (a) Evaluate I 2—3'1"'—5—- dx . [OR]
x“+4x+7 :

(b) A factory has two Machines - I and II. Machine-I pro'duces 60% of ilcm§ am?
Machine-II produces 40% of the items of the total output. Further 2% of‘thc items
produced by Machine-I are defective whereas 4% produced by Machine-ll are

. . . . T ., . S Py ‘ura’?
‘ defective. If an item is drawn at random what is the probability that it 1s defective? !
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ARTHI TUITION
CENTER

(UNSOLVED)
Time: 2.30 Hours o AMaximum Marks: 90
. PART-l
1 Choose the correct answer, Answer all the questions. . [20 % 1=20]
1. Ifn(A) =2 and n(B U C) = 3 then n[(A % B) U (A X C)] iS eeeerrunessseseonses
(a) 23. CE (c) 6 ) 5
. 2. ForanytwosetsAandB,AN(AUB)=.....ccu.... ' : ;
() B N (X (0 A _ (d) nonc of these
3. cosl® + 08 2° + €05 3% + €0S 4° + ..., €08 179° = ..oocvvevun i
() 0 )1 () -1 . (d) 89
4. The value of 10gg 271 ververrrreeeriennas ' .
2 3 4
@z . (b) G @ 3
it it o sin34 +sin 55 - rsm78+sm99 L
) cos38 +cos 59 -rcos76 + c0s90 o,
{(a) 12n3€ (5) tan6o (c) cot}?/, («f) cot6f
6. In 3 fingess ihie number of ways 4 rings cun be Wom inl cveeenicvnennn. 'Ways. .
(@4-1 -+ . (b) 4 (c) 68 e (d) 64
7. Everybody i a room shakes hands with evirybody ..]sc The (otai num'ser of shzke hands is .
66. The number of persons in the room is ......... .
Co@n, )12 . @10 @6
* 8. The H.M of two positive number whose AM and G.M. are 1.6, 8 respectively is ..ovevecnenenee s
@10 () 6 ENGE @4
. 6
9. The co-efficient of the term independent of x in the expansion of (2x+~%—) 15 weeerens
: 3
160 ' 80 80
@ 1.6_0 ®) = © @
3 9
a 0 of® .
10. Thevalueof |0 & Of is woeeveiierennens :
0 0 ¢ _
(a) abe ‘ (b) —abc ()0 (d) a’b’c2
. . e:-l : e‘lu
I1. The value of x for which the matrix A < TP 15 singular is ..o .
(a) 9 b)8: 7 6 -
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1. lfl‘;+3l=60' l;-_3|=40 and l5|=46 then l;lis ................. .
(a) 42 , (b) 12 (922 . (d) 32
13. Givenazz}:-l.}__siand B=?+3}-4]; then I5+EI= ................. s
13 : 4 3
: by — & R 7Y
(a) 13 ®) 5 €)= @) =
14. Iffx)= {’O; ':or X2 is continuous at x = 2 then the value of k is .................... §
- for
3 ' : 4
2 . (b)0 o)1 Fi
@2 o G @ 3 |
15. Iff:RHRis deﬁqed by flx) =Lx- 3]+ [x—4] for xR then x!gnr Sfix)isequalto......... :
(a) -2 b) -1 | . ©0 (@1
. L 2 % ) '
16. _lim (;'MJ IS wresesersreree +
2 X720 2 +x+3
(a) &* ) & (©é @1 -
17 l.e (J tan ™ x4+ tan ‘x+1) %
A
@ et e By ranle '
S tan‘-l . .
(© e (___§i+c L (d) e'tan~!x + ¢
18, [_Secx .dx,= ............... o ' '7 |
: I Veos2x o | .
(@ tan™ (sing) + ¢ C (B 2sin”! (tany) + ¢
1 (c) tan™! (cosx) + ¢ - (d) sin™! (tarx) + ¢ .
. oSlogx _ oSlogx -
19. ; i
I ey o dem v
' 3 o 1
(ayssta (@—40 ~@rrw (@—wc

- 20. ]I:(lBs )gwen that the events A and B are such that P(A) =— P(AIB) =5 and P(B/A) = — then
1

@ = 1 2" L
6 ‘ .@g. NCES CE
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PART-Il

Il. Answer aﬁy seven questions. Question No. 30 is compulsory. [7x2=14]

21. Inthe set Z of integers, define mRn 1f m — n is a multiple of 12. Prove that R is an equivalence
relation.

22. Simplify: ——=+ -

i 2+J§ 4-J5 1-8 :
° "

23. Find the value of sin 225'

24. The number of bacteria in a certain culture doubles every hour. If there were 30 bactena
present in the culture ori gmally, how many bacteria will be present at the end of 2% hour, 4t
hour and #™ hour? :

25. If the sum of thé distance of a movmg pomt in a plane from the axis is 1, then find the locus

. of the point.

26. If(a,a+b,a+b+c)is one set of direction ratios of the line joining (1 0, 0) and (0, 1, 0)
then find a set of values of a, b, c. )

27. Find%fory=(x2+4x+6)5 L 8 &

. 28. Evaluate I 25x% =9 dx _ .

29. A bag contains 5 white and 7 black balls. 3 balls are drawn at random. Find the probahility
that (i) all arz white (i7) one white and 2 black.

It(k.2), (2.4

lll. Answer any seven questions. Question No. 40 is compulsory
3L

30.

32,

33
34.

35.

4y and (3, 2) are vernces of ine tnamglc of area 4 squire units then dete; 'mme the
value of k.

PART-

[7x3=21]
In the set Z of integers define mRn if m — n is a multiple of 12. Prove that R is an
equivalence relation. - ,

sin4x +sin2x
Prove that =tan3x

cos4x +cos2x

A polygon has 90 diagonals. Find the number of its sides?

If n is an odd positive integer, prove that the coefficients of the middle terms in the
expansion of (x + y)" are equal.

Find the equation of the line passing through the point (1, 5) and also divides the

- co-ordinate axes in the ratio 3:10

36.

37.
38.

’ l x xz l_2x -x2 —):2
Provethat |x 1 x| =] —x? o | x?-2x
e ox 1 -x* x¥-2x -l

If G is the centroid of a triangle ABC prove that GA+GB+GC =0

"Find %yr- for y= 1+ 2tanx
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39. Evaluate .
, 1+ \/— R ax+b  ifx>3
40. Fmd the relatnon between aand b 1f hm f (x) exists where f (x) 3ax — 4b +1if x < 3
. ' PART-IV '
IV. Answer all the questions. - - [Tx5=35]

(a) From the curve y = |x|,draw(:)y pe— 1|+1 @iy= |J“"l|—l (m)y kk+2[-3 [OR]

b) Resolve into partlal fraction - 3 x+4
(2 4+

(a) Find the number of positive integers greater than 6000 and less‘ than 7000 which are -

divisible by 5, provided that no digit is to be repeated. , [OR]
®) If"P ="P_, and "C =" 1> find the values of n and r. | o
(@) Ina AABC prove that b sin 2C + ¢ sin 2B 2bc sinA. ‘ [OR]

(b) Differentiate the followmg s() = 4‘,: +:

{z) Find ‘the equation of the lines make an angle 60° with the positive x axis and at a
distarce Sv'2 units measured from the point {4, 7) along the lingx -y -+3=0 [OR]

w) 1fy = A cosdx + B sin 4x, A and B aie constants thep Show that y, + 16 =G
33,93 (3,90, 73
L (a) Find the sum up to the 17% terrn of the scries 1-.,. Lﬁ-,,ui_t?_ +. s [CR] -

1 143 1-+3+45
(b) A shopkeeper in a Nuts and Spnces shop makes gift packs of cashew nuts, raisins and -

almonds.
. Pack I contains 100 gm of cashew nuts, 100 gm of raisins and 50 gm of almonds.

Pack-II contains 200 gm of cashew nuts, 100 gm of raisins and 100 gm of almonds.
Pack-III contains 250 gm of cashew nuts, 250 gm of raisins and 150 gm of almonds.
The cost of 50 gm of cashew nuts is T 50, 50 gm of raisins is Z10, and 50 gm of almonds
is ¥ 60. What is the cost of each gift pack? -

g[8 2] -
(a) Find matrix C if A= ,B= and 5C+2B=A. [OR]

2 95 4 -1

. '(b) The probability that a new railway bfidge will get an award for its de;ign is 0.48, the

47,

probability that it will get an award for the efficient use of materials is 0. 36, and that it
. will get both awards is 0.2. What is the probability, that (c) |t will get at ieast one of the
two awards (ii) it will get only one of the awards.

-

. sin(a™) - ] .
@ U na) o [OR]
(b) Evaluate I = I sin™' [ 2% d

S : 1+ x?
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