Mathematics Model Paper 2024

- PARTA

I. Choose the correct answer. Answer ali the questions. [Answers are in bold] [20 1= 20]

]c

The number of students who take both the subjects Mathematics and Chemistry is 70. _’I‘his
represents 10% of the enrollment in Mathematics and 14% of the enrollment in Chemustry.

The number of students take at least one of these two SUbJECLS, 1S cecvecrererneenns
(a) 1120 . (by 1130 (c) 1100 C)) msuf’ﬁc:ent data
If 8 and 2 are the rootsofr2+ax+c=Oand3,3‘aretherootsofx2+dx+b 0,
then the roots of the equation x2 + ax + b= 0 are ......ccocemrecues . >
(@ 1,2 b ~1,1 (© 91 (d) 1,2
' , o _ °
It A0 = A thigs o ae — D, e .
1+ tan140°tan130° ' |
! 2
1-42 1+ A2 1+42 1-4
b c ().
(@) 1 () 7 (©) 51 . e 1
The value of 2 sin A cos3A ~ 2 cos A §in® A iS covueererecueerens « .
(a) sin 4A (b) cos 4A (c) —2‘sin 4A (d) -z—cos 4A
In a triangle ABC, sin2A + sin?B + sinC = 2 then the triangle is .................... triangle.
(a) equilateral (b) isosceles  (c) right (d) scalene’
The number of ways in which a host lady invite 8 people for a party of 8 out of 12 people of
whom two do not want to attend the party together is ........... S
(@) 2x11C,+10C; () 11C,+10C;  (c) 12C4—10C (d] 10C, + 2!

If  is the arithmetic mean and g is the geometric mean of two numbers then ................. :
(@)asg (byazg (c)a=g (da>g
The number of rectangles that a chessboard has .........ewcevenen. ]
(a) 81 (h) 9 (c) 1296 (d) 6561

10.

The intercepts of the perpendicular bisector of the line segment joining (1, 2) and (3, 4) with
coordinate axes are .......cisseenees _

(@) 5,-5 . 45,5 (©)5,3 (d) 5,4

The coordinates of the four vertices of a quadrilateral are (=2,4), (—1.2), (1,2) and (2.4)
taken in order.The equation of the line passing through the vertex (—1,2) and dividing the

quadrilateral in the equal areas is ................... .
(@ x+1=0 Byx+y=1  (x+y+3=0 (Hx-y+3=0



- - = -

11. The vectors @a—b, b—¢, C—QAIE ...vvurrrivnee. vectors.

(a) parallel . _ | ; (b) unit
(c) mutually perpendicular .~ ~ (d) coplanar
12, If ];}+S| =60 |a —B| =40 and |z'3| = 46 then |“|-is P
(a) 42 v (c) 22 (d) 32
.13 Given a= 21+j — 8k and b-—:+31 4k then |a+b| |
@B Lo (c)-— @
l{l. “Ifr= 93 +17b , then the pomt P whose posmon vector 7 divides the line _|01n1r1g the points
| Wlth posmon vectors a and b in the ratlo ...... S el '

@729 mtemany (b) 9:7 mternally (c) 9: 7 extemally (d) 7z 9 extemally

I5. Iffix) =x+2 then f' (f(x)) atx =4 i itvooooirer.

',-(‘a)8 I ®»1 w g ©) 4
16. The derivative of (Jp+—) W.LLO. X iS ...... soegpis 53
@ 2x-5 (b) 2x+= @2[x+=| - @ o
17 Iy =L then Z iS e .
‘a-z - dy - , | : ' |
@ @-2¢ . (B)-(-a) y(z+a} . (@) ~z+a)?
I. 18. Isin'?xcossxdx,:_.......... | ' c
1[cos12x  cos2x - 1[cos12x cos2x ¥
— —+ e o == -+ +
(“)[2..2] - O 7 2]"-»
- ' ’ e .. : } _ .
" 1| cos6x o 1]sinl2x  sin2x
c) —— - - | -
(© 2[ =z cosx] a | (d) 2 = ]+c
19 j_dx— ............. n——— o x

(a) ]oge‘+c (b)x+C (c) Lx"'c (d) :-l-+c
e X



20. A letter is taken at random from the letters of the word ‘ASSISTANT’ and another letter is
taken at random from the letters of the word ‘STATISTICS’. The probability that the selected

letters are the same is .....coeevenens )

(a):g ‘ I, ()—'— (C)-g—o' | ' (d)%

. . - PART-Il
Il. Answer any seven questions. Question No. 30 is compulsory. - [7x2=14]
'21. For aset A, A x A contains 16 elements and two of its elements are (1, 3) and (0, 2). Find
~ the elements of A.. _
Ans. -AxXA=16¢clements=4 x4
= A has 4 elements

A= {0 1,2,3} . |
22. Find the area of the tnangle whose sndes are 13 cm, 14 cm and 15 cm.
o 14+15
Ans. Weknowthats'- b+c=_s E—zi——Zlcm
Area of a triangle isA = ‘/S(S —a)(s—b)s- c)
o _ o= J2121- 13)(21 14)(21- 15) -—84sq cm
1 1 x. '
23, If; 55_10' find x. o
Ans‘ Here l+—1—=—£- .
: 7! 9! 10! : : :
- - 1+ | _ X 5
C . 71 9x8x7! - 10x9X8x7!
3 1 1+1 =l|: x ]
e 7l T 72] 7 7110x9x8
= 72 T 10x9x8
o ; x = —x10><_9x8=730
= SRR T

24. Find \3/1001 approxnmately (two declmal places)

: “\1 5 R
Ans. 31001, (1001)V (1000+1)A —{IOOO(HW)} = (1(.)00)}é [HF]

| A( 9/ |

i) )
=1041+ 3

| 3010 2 \10°)
=10{1+ £ ...}:10[1+@§-....]=10[1'+0.000333..]'=10+0.0033

3000 18000000 '+ 1000 - _

-100033 B | :



. P 0L P <L o
33. Solve the following equation for which solutions lies in the interval 0° < 0 <360

sindx = sin2x
Ans. sin?x—sinfx=0
sin? x (1 —sin?x) =0

sin? x (cos?x) = 0
. . g e
' [—Z—(ZSinxcosx)] =0

(Sln2x)2 =
sm2x—0 07::21: 371: 4n -
x =0, % 7, i .o
- 34, Fmdnlfn—-lP nP—l 9 &
Ans. Here n- IP' 2RP, w1 29

(n=1!  n!

=,
=

Sy Y

(=D (=4 1 (-1t 1 _ (r=DP 1
(=41 Al 9T T T 9 ma-DI 9
Ll Ca-n .

=S

35 A famlly is usmg quueﬁed petroleum gas (LPG) nf weight 14 2 kg for consumpnon
(Full weight 29.5 kg includes the empty cylinders tare weight of 15.3 kg.). If it is used

.~ with constant rate then it lasts for 24 days. Then the new cylinder is replaced (/) Find
 the equation relating the quantlty of gas in the cylmder to the days (if) Draw the graph

for first 96 days.

Ans Smce the usage 1s in constant rate and 1t is the slope m= 1_;143
142 | |
y 142 mx , (Ie)y— 14.2 - 2—4x _
142
—142-——-—x 0<x<24;
(@ e)y s _ ‘

y=14.2 —Ax which is the nQuation relating the quantity.’

y-f(x)isa periodic functnon with perlod 24, (z e.) f (x) =f(x +24)

0  cosH smB

36. If cos 20 = 0, determine cos® sin® 0
. ' ‘ | sin® 0 cosO
~ Ans. Givencos20=0

= . , 20=n2=0=n/4



<« ... cosO = cosm/4= /J_

and '51n9—smn/4 /J_
w7 o L L
0 icosB sin © ‘/5 \E
Let A= [cos © sin® '_0 _ | L ...!_ 0 '
sin@ 0 cos® V2 V2 .
e L L
V2 ?JE
o (L), Lol L
-“’(_’-‘Ji(ﬁﬁ o} ;JM]
1. r 111 1 _ =27
C ae. 2 JEE_J' W2 22
JL
___Jf
, F-1Y 1§
’-‘2=(TE) 2

3'7r Show that the points (4, -3, l), 2,4

,5) and (1, -1, 0) form a right angled triangle.

‘Ans. Tnvnally they form a tnangle It is enough to prove one angle is g So ﬁnd the S|des of the

.triangle.

Let O be the point of reference andA B, C be (4, -3, 1) (2, —4 5) and (1

OA = 41 3j+k OB 2 — 4_]+5k OC—I—-j_
Now, - _AB = -OB-0A = 20 -j+dk

| Similarly, ~ BC=-+3j-5k CA= =30 - 2]+
Clearly AB CA =0 ' '

_Thus one angle is E . Hence they form a right angled triangle. -

lim 2ix .
38 Compute l:x T +4x +3]
x—0

X
o xr+x

lim

x—=0 X

Ans.

x—0 X \ X—0

= lim (x +1) + lim(4x> +3)

x—0 x=0

= (0+1)+(0+3)
=4 .

; , .
+4x3-+3]=1im(." X ]+ lim(4x> +3)

-1, 0) respectively.



39. If for two events A and B, P(A) = E, P(B) = -i—and A U B = S (Sample space) find the

| conditional probability P(A/B)
Ans. Given P(A) = 3 P(B) = g and P(AU B) =1

4
= NowP(AuB) P(A) +P(B)-P(AnB).
= 1= 242_pAnB)
; 4 5
| 4 5 20
P(AnB) =

SOP(A/B)J(A”B):?’”O;ixi—i
 PB)  2/5 2002°8

40. Eval (x-1)°
. Eva uateJ' e
X+ X

(x =1y’ %° 41—2
'I- dY—j x(x? +1)Jr

- ] Gk N TN P
x(xz-f—l) x(:c2+l)

='j~l—dx—2j _1 —dx

X 1+ x~

=log|x|-2tan"! x+c.
PART-IV

dx
x + X

IV. Answer all the questions.

41. (a) Find the range of the function

Ans. Therange of cosxis—1to ]

—1<cosx<]1
(xby2)—2<2cosx<2

adding —1 throughout

—2-1 <2cosx—-1<2-1
(ie,) -3<2cosx-1<1

L —1

ol —m < —
. 2cosx—1 3

2cosx—1"

The range is outside _?] and |

i.e., range is (-0, :31] U [1, 00)

[7 x 5= 35)]

[OR]

9
‘.



' ' % A A

(6) In any triangle ABC prove that a® = (b + ¢)* sin? ) + (b - ¢)? cos? S
' A

Ans. S = (b+c) sin —2-+(b ¢)? cos’ = 2

= (b2 +c? +2bc) sin %+ (b2 +c - 2bc) cosz%
. . 2 A A A A
= (b*+c) [sm2 7+ cos’ E]+2bc[sm -2—.—cos27] |

= b2 +¢2-2bc cos A=a?=LHS

42. (a) Find _ali values of x for which * P(x-1) >0
| 3(x—1) G-2)
(x—-2)

. Now we have to find the 31gns of

x3,x—1andx—2as follows )
x3 0=>x=0; x—1—0:> x—l x=2=0= x= 2.
* Plotting the points in a number line and finding intervals

- —e . —» . —>
g —00 0 cada g TR A4 0
Intervals | *x® | x=1 | P@=1) | x=2 | 30._p
o | 1 ox=2
(o0, 0) - ;= + - —ve
0, 1) i - - ~ +ve
(1,2) + + + - —ve
. cc) e i + g +ve
So the solutlon set-'(O 1)u (2, oo)
b) Resolve: - into partial fractions
() : (x2+1)(x—l)(x+2) « T .
Ans. Let : L L +C32:+D
7 (P H)-DG+2)  x-1x+2 x4 |
(Ie ) x _AG+2)(2 +1)+Bx =D +1)+ (Cx+ D) (x =1 (x+2)
(x? +1)(x-1)(x+2) (e=D(x+2)(x2 +1)

- Equating numerator on both sides _
x=A@x+2) 2+ 1) +Bx-1)*+1)+(Cx+D)(x-1) (x+2)
This equations is true for any value of x to find A, B, C and D.
. putx=1
1=A(3)(2) + B (0) + (0)



6A=1 = A=1/6

putx=-2 :
. =2=+0+B(-3)(5)+0
= HISB——Z = B= 2!15
putx = 0
.= 2A-B-2D=0
-
ie,) Z-72-2D=0
(he-) 15 A
= 2D = 3__2._ 2 10-4_6 1
- 6'15 30 30 S
Sx2 10
e .
10 _
Equating co-efficient of x>
A+B+C 0 2 o -
1,2 -1 2 5-4°
S+ 4C=0>C=—-2=200
6 15 6 15 30
! i ' __9 = & .
x TR U 2.+10 "o
2
(x +1)(xf1)(x+2) 6(x—1) 15(x+2) . x%+1

L 1 N ) ,+",1—-'3x
6(x—1) " 15tx+2)  10(x2 +1)

'43. (a) 7relativesofa man comprises 4 ladies and 3 gentlemen, his wife has also 7 relatives;

Ans.

3 of them are ladies and 4 gentlemen. In how many ways can they invite a dinner .
party of 3 ladies and 3 gentlemen so that there are 3 of mens relatwe and 3 of the |

- wifes relatives? .
Husband Wi fe

"L G L G
- @) ¢ 6 & |
We need 3 ladles and 3 gentlemen for the party Wthh consist of 3 Husbands relative and 3
wifes relative. . .

This can be done as follows o . :
 Husband | - Wife
4L G@B) 3)L G (4) o
3 0. —> 0 ; 3 - :
2 B 1 2 ‘
1 2 o 2 1
o - 3 = 3



~Fﬁfﬁ’fﬁ@i?hﬁJ@(zl+[ﬂ(é)(z)rrrE}gnﬂ@m

=)

4C2 = 4—X§-— 6
2x1
4 1) (1) (4)+ (6) 3)(3)(6) + (4) (3) (3) (4) +(1) (1) (1) (1)

16+324+144+l—485ways o - _[oR]
b) Show that the points (1, 3), (2, 1) and ( ) are collmear, by usmg () Concept of

slope (ii) Usmg a stralght line and (7i/) Any other method

Ans. Let the given points beA(l,3),B (2 1), andC [2 ) E

1-3 =2
(i) SlopeofAB“ﬁ=T=—2 m

o n BER =—2='":>." 
0 0 ’
> hr o

Slope of AB = Slope of BC = AB parallel to BC but B is a common point

= The pomts A, B, Care collinear. ¥ :
y—l. x-'2' y—1 x-2

| (@) Equatlon of the llne passing through Aand B is = ==
. 1-y=2¢- 4 | ) | 3-1 1_—"2-- 2 -l
. 2x+y=5§ - P '...'..(1)

r

we get LHS = 2 ('2—

Cis apoint on AB -_ |
=> The poinis A, B, C %2 on a line.
* = .The points A, B, C are collinear.

.(iii) Area of AABC=E(x1(y2 y3)+x2( 3—y1)+x3(yl_y2)) :

=%{1(1_4)+2(4 )+ 13 1)} H3+241)=0

= The points A, B, C are collinear.

]+4=1+4=5=RHS



44. (@) Prove by vector Method’s that the Medians of a triangle are concurrent.

Theorem: The medians of a triangle are concurrent. . '
Proof: Let ABC be a triangle and let D, E, F be the mid pomts of its sides BC, CA and AB
respectively. ‘We have to prove that the medians AD, BE, CF are concurrent.
Let O be the origin and a, b ¢ be the position vectors of A B and C respectwely

The position vectors of D, E and F are respectlvely, - A(a)

b+¢ ¢+a.a+b -
2 7.2 " 2
Let G‘rl be the point on AD dividing it mtemally in the ratio2 : 1.

IOA +20D

Therefore, posxtion vector of G, =
L : .- . 1+2-
b+c¢

S a+2| R R
6"(_}'1": ( 2) ﬂ+b+c §wa F ‘ P (1)
Let G, be the point on BE dividing it mtemally in the ratlo 2:1 ..
6(-}_2. _ ' 10B+20E
1+2

Therefore

. c+a _ < _
) 06, =10+ 2(2--) _a+b+e B )
3
o Slmllarly if G3 divides CF in the ratio2: I then - -
| : a+b+¢ - . b # % T ~
OG3 P oo " e N 3)

From ( 1) (2) and (3) we find that the posmon vectors of the three points Gl, Gz, G, are one and
the same. Hence they are not different points. Let the common point be G.

~Therefore the three medians are concurrent and the point of concurrence is G.. | [OR]
2 . _

dy _dy
= + Be™* th t -——-—5 6 0
" (b) Ify=AeS+ Be™ prove tha PR i i i

Ans. y = AeS+Be¥..(l) . oy 1t
» Y Aeﬁx(6)+Be—x (-1) 78" (ie,) |» 6 -1=0 -
'_Idxﬁ_,: ""“2) . Y, 36 I .
a ?i ~be Gx( iy y(6+36)-y,(1- 36)+y2(—1—6) 0
Yy = ,?=6Ae (6,)7Be. D 42y +35p, - Ty,=0
= 36Ae*+Be*...(3) o '(‘b)’ 7)y2 S5y;—=6y=0

ellmmatmg A and B from (1), (2) and (3) we get (1 €.y -‘Zv—— —3. z': 6y=0 |
y A B[’ :

y, 6A -Bl=0

y, 36A B



~

45. (a) If a and b are distinct integers, prove that a — b is a factor of " — ", whenever n is a

positive integer. [Hint: write a”
~a=a-b+b
a" =[a-b+b]" =[(a=b)+b]"

Ans.
So,

+ "C (b m)

:>a‘—b’.'“'(a by" +"C, (a - by*b+"C, (a by"2h? +......
=(a-b) [(a- by +C, (a— b)"-zb +1C, (a = by3p? +......

) =(a- b) [an integer]
= an b is divisible by(a — b)

\

an (a b)"+"C (a b)n—!bl+nc (a b)n—2b2+

= (a— b + b)" and expand]

+7C,__, (a—b) b

+"C_, (a-b)b+!
+7C,y 0]

[OR]

(b) Verify the property A (B $ O)= AB + AC when the matrices A, B and C are given by .

."203' 31 (4 7
A=(1 ) '5),B= -1 0landC=|2 1
s 4 2 \1 -1
' (3 47
‘ - (2 0 =3Y° -
Ans. Given A = - ;1 B=|~-10}; C=]|2 1
| | L4 2) 1 -
: f 3 Y. {4 TY T8 '
Now B+C = |-10[+[2 1f=[11 |
' - L 42) (1-1) (51
: ey {1 [T .8
' P = 200 3T
LHS=A(B+C)j = '1 4 s |
5 1
14+0-15 16+0-3) (-1 13 )
-\ 7+4+25 8+44+5 36 17
(3 1) ' _ .
I i il [E P
AB= 1 | 191
,\4 2 ,
(4 7) |
2 , 5 17
’\l —'1) .
RHS = AB +AC = . o F U B 2
B () 17 6) (36 17 )

(1)=(2)=>AB+C) = AB+AC



46. (a) Evaluate. llmx[x +x+l Jx +1 ; "

i e ﬁrst reduce 1t to th
Ans. Here the expression assumes the form ® to — o as x ~» . SO, W | e

J&x)

g(x) g {Jx +x+1- x2+1}{m+\}x +1 }

lgg\/x +x+1-1x? "'1 = x-»m{\/; +x+1+\[x +1

rational form

x? +x+1 x2 -1

_'f"*”\/} +x+1+\/x7_;u1' * ey

T - X = o 1 1
: = 11m = 1+1+_+ 1+_..
e H""Jx +x+1+\fx +1 . x\} £ -x d x?

; i1
- = lim
e 1 [ .
e T x|}l+ +—+ ="
Pl ) o [OR]
1+1 2 ,
=5 1 . . = ‘-.. '
(b) Evaluate lim x[3x +1 cos(l) e%‘] .
L xee o X .  1.
_ Ans.’ Lety_-__l_asz_c—avw,y-a»o - 50 0 SN o

X ) |
PN )
J1im xl:}' +1—cos[ ) e%] = ;l_%y(?)y-ljl cosy ey)
T X—doo ) X NI O : oo

37 —l-+..1—cosy-_ e +1

= um

_ 0y Sy oy
L ey iy 2sin?Y oY 1)~
=‘11m3 l /i_(e, D
y0 y ‘ y y
S 2)

_.' = hm[3y 1)+sm 7 _@-b

y—0 }/ y
) m'[gyy.l] /_xsm(y) [ ]
liln[3y- }+llm sm-V hm(sm/)_hmey___l.
_y—0 y—=0 .V y—0 0y

= log3+(1)(0)-(1)=log3-1=-1+log3=1log3-1




47. (a) Evaluate: jtan“‘ 2x2 dx.
Bl : \1 - X o
o 2%
~Ans. Let 1= Jtan' 8 dx

Putting x=tan® = dx=sec’0d0
-2tan©
1—tan’ @

= [tan"'(tan 26) sec’0d 6

Therefore, 1= [ tan™! ( )sri:c2 0do

= ..298802.9619

=2 (B) (sec 0d06)
Applymg mtegratlon by parts

1= 2[0tn6- jtanede] T A  tan0=x
55 . = 2(8tan9—log|secBl)+c L N '_ . -sec8=\/' 1+x%
jtan#‘(l 2% )dx -2xtan x— 210g|\/1+x '+c | _ : . [OR]

-(b) Suppose the chances of hitting a target by a person X is 3 times in 4 shots, by Y is 4‘
times in 5 shots, and by Z is 2 times in 3 shots. They fire simultaneously exactly one
- time. What is the probablllty that the target is damaged by exactly 2 hits?

Ans. " ' GivenP(X) = 3/4 P(X‘)—-1—3/4 1/4

P(Y) = 4/5,P(Y)=1-4/5= 1/5 |

@ - 2, pzy=1-2=1
3’ 3.3
P(XmYmZ)+P(XmY‘nZ)+P(X'mYnz) |
341 312 1 4 2
= =X=X=—4+=X=X—4—=X—X—
453 4x5x3+4x5x3
2 6 8 26 13

B = —

3 60 60 60 60 30



SAMPLE PAPER - 2

. (SOLVED) -
Time: 2.30 Hours - &A‘YHEM‘A_‘G,(JQ Maximum Marks: 90
.- PART-l
I. Choose the correct answer. Answer all the questions. [Answers are in bold] [20 x 1 = 20]
1. The range of the function IS weveeeeniessesesseen
: 1-2sinx _
@ (0= U (5,%) Ll o S @ 1101, )
2. The value of logﬁ <)l .4 — : | | _ -
(@16 (b) 18 @9 (d) 12
3. Ifaand b are the roots of the eql.tatmn.zr2 Joc+ 16 =0 and satlsfy a* + b? = 32 then the value
- ofkis......... A ; :
(a) 10 (b)-8 ©-8,8 - ) 6 ,
4. The value of logy 27 is .....ceeuunnec.. S _
@2 w3 @ @3
: 3 | 4 ' 3
5. The value of Sin30+sin8 Fsin76.4sin 96 o N
. c0s 36 +c0s56 +cos 76 + c0s98 : _
(@) tan30 ’ ~ (b) tan60 " ()cot30  (d)cot6l
6. In 3 fingers the number of ways 4 rings can be WOrn in ..........ocueee..... . ways.
(a) #-1 () 3¢ L @8 @64
7. Everybody in a room shakes hands with everybodyelse. The total number of shake hands is
66. The number of persons in the room is ......... .
(@ 11" - . (5) 12 (c) 10 (@6 |
8. The H.M of two positive number whose AM and G.M. are 16, 8 respectively is ........ccrenene. ;
@1 -~ ™ (b) 6 © (@5 @ 4
. * - 6
9. The co-efficient of the term independenl of x in the expansion of (Zx + 3l) IS cveeeeernrenes ‘
o x
160 o 80 80
(@) o w = @2 @ X
' 3 . 9
: a 0 of ‘
10. The valueof |0 & | JER R ; ‘ .
10 0 ¢

Tt (b) ~abc (00 () a2



}1.

12.

13.

14.

1.5,

16.

17.

18.

19,

a b c ka kb kc|

p q r kp kq kv
(a) A (b) k A

angle 15:8qUal 10 wsmrevvs .

T ol
(a) cos 3 (b) cos 3

If the centroids of AABC and A'B'C' are respectively G and G then AA'+BB'+CC'

(@) GG' (b) 3GG' (¢) 2GG' @0
o2 for x< _
If fix) = oF x28 is continuous at x = 2 then the value of £ ..cccocerviiiinniee )
3 3 for x»2 4
(@) 1 (D)o ()1 (d) 3
1—172 2 )
IEx= f:_ and y = 5 then . L
1+1¢° i dx
b i X
(@) £ (b) == © -= ()~
X X y
lim (.1’2+5x+3}\ —
o0 L .
x“+x+3 " X
(a) €* (b) & (c) & (d) 1
e’ (x2 tan~ x+tan"  x+ l) .
j ~ A% B v )
x°+1
(a) &tanl(x+ ) +e (b) tan~}(e¥) + ¢
_] \ 2
(c) € Eirl_j)_+ c (d) e tan~lx + ¢
2
J BEOE g = e vssomnens
\Jcos 2x
(a) tan™! (sinx) + ¢ (b) 2sin™! (tanx) + ¢
(c) tan~! (cosx) + ¢ (d) sin™! (tany) + ¢
eélogx _eSIog.\:
i e i cammmismesii §
0gx 0g X
£ e 3 3 1
(a) x+c (b) X4 () T @ e

(¢) 3kA

A vector makes equal angle with the positive direction of the co-ordinate axes then each

IfA=|x ¥y z| then |kx By  ke|is snamemis :

(d) IPA

2
(c) cos™! (%) (d) cos™ (75’ |




| ] N 2
20. . Itis given that the events A and B are such that P(A) = 2 P(A/B)= 5 and P(B/A) = 5 then

PB) = .nosssiiies y
1 : 1 2 ' 1
= b) — % - (@) =
@< EOE- by ! @3
PART-ll
‘I. Answer any seven questions. Question No. 30 is compulsory. [7 x 2 =14]
'21. Findxsuchthat-t<x<mandcos2x=sinx
Ans, | We have cos 2x = sin x which gives
| 2sin?x+sinx—1- = 0
. . -1+3 ]
The roots of the equation are sin x = =-1 (or) >
' 1 n Sm- -
Now,sinx= — =>x=—, — -
y 6, 6 -

: . o
. - Alsosinx=-1=>x=——

- Thus,x='—£, L bl ; - ' : .
6 6 .
22, VPP, =1:10,find n.
' (n=1)Py 1
nP, 10,
(n-Dm=2)(n-3) 1
n(n=1)(n=2)n-3) 10

Ans. Given

S e
; (ie) —=—=n=10
( ) n 10

23. Find the 18" and 25 terms of the sequence defined by

n(n+2),if nis even natural number

n £ i
——, i His odd natural number
n +1 = O

Ans. When n = 18 (even)
a,=n(n+2)=18(18+2)=18(20) =360
When n = 25 (odd)
. 4(25) __100 _100 _ 50
"o+l (25 +1 625+1 626 313
24. Show that the lines are 3x + 2y + 9 =0 and 12x + 8y ~ 15 = 0 are parallel lines.

Ans. Slope of | line = m; = —[-?i].—_ =3
- \2 2

- Slope of Il line = i, = -[-'3] -2

- 8 2

Here m = m, = the two lines are parallel.



x+2a y+2b z+2c

25. Prove that |x y - =0
a b e L
. ; x-'f2a y+2b z+2
Ans. . : " LHS=| x y z
a b ¢
x y z| [2a 2b 2c
; x y z|+|x. )Y z
a b c a b ¢
- | a b c|
= (R =Ry +2x ¥y z
- . la b ¢
= 0+2(0) (-~ R, =Ry
| = 0=RHS i
26. . Find the value of A for which thelvectoi‘s E=2?+ﬂ.}+§:and _B=f;2}'+3g are
perpendlcular ' o '

Ans. When aandb are_L’then a- b 0
. al’ b.—_:va b =90 :
(2) (1)+(?\,) (—2)+(1) 3)=0 ::»_?u=5/2

' tanx d
27. Ify= find %
: . ix " '
: : : Cou . ovu'—-uv
Ans. . '  Now y= —=V F73
. v s : . v
u = tanx = u' = sec’x
poe =W =
. ‘ ' 1 2
T vu '~ - -
Now y= L5y= 2uv _ xsec'x 2tanx(l)

1% . v X

' xseczx—tanx

o 2

28 Evaluate j\!ZSx ~9dx g
Ans. Let] = jdzsx —9dx

—jJ(sx)
S
| =§ (5 )? -3 ———longx+\/(5x) —321}+c
,Thé;efore, | I=% STX\IZsz -9 —'ElogISx - \.!25x2 - 9\] +c




29. IfA and B are two independent events such that
P(A) = 0.4 and P(A U B) = 0.9. Find P(B).
Ans. "~ P(AUB) = P(A)+P(B)-P(ANB)
P(AUB) = P(A)+P(B)-P(A) .P(B)(since A and B are independent
Thatis, 0.9 = 0.4 + P(B) — (0.4) P(B) -
0.9-0.4 = (1-0.4)P(B)

)

Therefore, P(B) = — e

30. Arope of length 12 m is given. Find the largest area of the trlangle formed by thlS rope
and find the dimensions of the triangle so formed.
Ans. The largest triangle will be an equilateral triangle

12

side of the triangle = Fa dm=a
| . 2 '
Area of the triangle = 5 f - f =43 sqm
| . PART-III
. lll. Answer any seven questions. Question No. 40 is compulsory. T [Tx3=21]

31. LetA= {a, b, c} and R = {(a, a), (b, b), (a, c)}. Write down the minimum number of
ordered pairs to be included to R to make it

() reflexive (if) symmetric (iii) transitive (iv) equivalence .
Ans. (i) (c,r) = (@) (e, a)
(iii) nothing - (iv) (c, ¢) and (c, a -
32, SolVe 2|x + 1| - 6 <7 and graph the solution set in a number line.
. Ans. 2Lx+l|+6<7

= 2k+1|<7+6(= 13)

~

13
= +11< =2
SRR o
-13
— x*_-l>T (or)x+l<l—3-
x+l>£' x+l<—1§
2 d 2 ;
-13 ~15 . 13 11
= x>——=1=—)....() |=x<=-1=—=) . sini 3 L@
5 ( 2) (1) ¥E2 (2. 2.
From(nand()——ss)cslzl'

33. If the different permutations of all letters of the word BHASKARA are listed as in 2
dictionary, how many strings are there in this list before the first word starting with B?
Ans. The required number of strings is the total number of strings stdrtmg with A and using

the letters A, A, B, H, K, R, S—7—-—2520



34. Find the sum up to n terms of the series: 1 A 6 +_1.l+_16_+
1 7 49 343
Ans. Herea=l’d=sand r='_7.

1—-r .

« 8 . v (s vt
| 1—(1+5(n—l))(l] s !1--1—l
_ - 7 1 7 )
= +5%X— _
1 STl

s = a——(a+(n—1)d)r" +dr(,1“rn_l]

. y
5n—4. 5 : : ;
1~ 7" A-7( —1) 7" —5n+4 5(7"4—1)
= + = e .
6 . ,,_1(6) 716 7% 36
7 N

35. Area. of the triangle formed by a line with the coordinate axes, is 36 square units. Find
the equation of the line if the perpendicular drawn from the origin to the line makes an
angle of 45° with positive the x-axis. : -

Ans. Letp be the length of the perpendicular drawn from the origin to the requlred line.
The perpendicular makes 45° with the x-axis.
The ecjuation of the required line is of the fof_m,
. xcosa+tysina=p
= xc0s45°+y sin45° =p
= x+y=+2p ‘ .
This equation cuts the coordinate axes at A (\/_ Ds ) and B ( 0,42 p)

AreaoftheAOABls Ex\/_px\/_p 36 =p= 6 (- pis positive)

Thcrefore the equation of the required lineisx+y=6 2
4 5

2 -1 1 e T me
36, IfAT=|-1 0 andB=[7 : _2J verify that (A B)T = AT - BT
2 3 T
Ans.  To verify (A-B)T = AT-BT

4 -1 2 .
A—B=( (2 -1 1
5 03)\7 5 =2 |
_(4“12] (—2 1 -1 2 0 1
—_— + -
5 03) (-7 =5 2 -2 -5 5)



A-BT=|0 -5| W
s,
\ (4 5\ 2 7
Also AT=|-14 0|andB' =[-1 5
\'2 3). 1 -2
(4 5) 2 7 4 5 -2 -7
.+ AT_gT = -1 ol =|=1 5]=|-1 0|+} 1 -5
. TR 1 -2 2 3) \-1 2
(2 =2) ' F e .
e Ay =8 T . ‘ : - (9
xRl 8, |

Hére ; (1) = )= (A-B)T=AT-BT

| . Y T S TP Y
37. For any vector a prove that laxil +|a X j +[a><k| =2lal".

Ans. - S - Let a = ali-i-_azj+a3k
|—-’|_ -2 =2 =2, ' o _ -
al = qa +tax+taz )

=9 =2. =2 =2
ac= g +ax+a;

A -~ ~

i J:k ,
Now . axi = |4 a, a = [a3 j — a2k]

1 o 0
|5><}|2' = (53}'—521;)-(53}'—521;)=532+522_

~ ~ )

E T ke
lax}'.: a a, a =(—1)[5;i—51k] .
o 1 of
e mst SR EY
. laxj = a3 +a
i J ok
-an(_i axk = a a, a ?-_32}—51.}
0 0 1

laxk = a,® +a]

LHS = |axi’+ |ax j+ |axk

=2 =2 =2 =2 =2 =2
= a3 t+a; +a3 +a +a; +a

ol e .
= 2ar +a2 +a3)=2a =RHS



38. Given y=cos*‘( 1""’2) find &
. 1+x dx ‘
Ans. put x=tan 0 Now x = tan 0
1-x? ' = & —sec?0
© _1-tan’6 = c0s 20 d
l+x “1+tan’@ ¥t

y= cos™! (cos 26) =20 _ tazn

dy _ : . _ o 8
= | . dy_dy  dx _ 2
df? ' . s0 —=—/ — =——
L  dx. d8 dg 1+x .
39. A wound is heahng in such a way that t days since Sunday the area of the wound has _
- been decreasing at a rate of - 5 cm? per day If on Monday the area of the wound

was 2 cm? (t+2) -

" () What was the area of the wound on Sunday ?
(i) What is the anticipated area of the wound on Thursday if it continues to heal at

. the same rate ? "
Ans. LetAbe the area of wound at time *¢". :
’ Given 22 -3 Hint: .
. dr (+ 2)? Take t=0 on Sunday

j dA = -3] e dt

1 _
= —3 +
R i

A

+c
t+2

By the given, condition area of tﬁe wound on monday is 2 cm?.
=2 t=1 :

2=

= .

' +c _
- 42
c=1 :
" Area of wound at any day.
1= A=-—3—+l
. t+2

=

() The area of the wound on Sunday

t=20 :.A=§+l=§—=2_5cm
27 73

(if) The area of the wound on Thursday
. t=4> A=

t=1 on Monday .
- t=2 on Tuesday |

and soon ....

(D)



40. An integer is chosen at random from the first fifty positive integers. What is probability

that the integer chosen is a prime or multiple of 4?

Ans. S={1,2,3,...,50} .. n(S)=50
Let A be the event of getting prlme number.
= {2,3,5,7,11,13,17, 19,23, 29, 31, 3741 ,43,47}

n(A) =15, so P(A) = 15/50
Let B be the event of getting number multiple of 4
. B= {4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44 48}

n(B) =12, so P(B) = 12/50
Here A and B are mutually exclusive. (i.e. ) AnB=¢
. PAUB)=P(A) +P(B) = 15/50 + 12/50 =27/50
PART-IV - | |
‘. . [7x5=35
5x 160

V. Answér all the questions.
9

41 (a) TheformulaforconvertmgfromFahrenhelttoCelsmstemperaturesls y=—-
Find the inverse of this function and determine whether the inverse is also a

function.

sx 160 - . c
Ans, . 5% _160 L _9y+160
; .9- 9 . 5 |
' o 9x+160
_ 5x-160 | ny=— (o) £ ()= X432
9 L : - 5
9y =>5x-160 . ' . Yesitis also a function. |
| T | [OR]

9y + 160 Sx _
) Iff:R— R is defined by f{x) = 2x - 3 prove that f is a bijection and find its inverse.

Ans. Method It
One-to-one: Let f{x) = (). Then 2x — 3 = 2y — 3; this implies that x = y. That is, f{x) = f1

~ implies that x = y. Thus f'is one-to-one.
. y+3 y+3 ) .
Onto Lety e R.Letx= = Then fix) = 2 > 3 =y. Thus f'is onto. This also can be

proved by saying the following statement. The range of fis R (how?) which is equal to

the co-domain and hence f'is onto.
Inverse: Lety=2x~3. Theny + 3 2x and hence x = y¥3 . Thus /~1(v) = ——2 . By replacing
yasx,wegetf '(x)= T
Method 2:
y+3 _y+3

Lety=2x—3.Thenx = —%-.Lctg(y)— 5



Now (gof) (x)= g(f(x)) g2x-3)= M

' +3 +3
(o9 () =fen= 1(223)=2(222)-3=»
‘Thus,gof=1 andfog=1I, .
This implies that f'and g are bl_]CCthllS and inverses to each other. Hence f'is a bijection and
o= -2—3 Replacmgy by X We get £ ) _x+3

42. (@) If the equations x2 — ax + b= 0 and x? — ex + f= 0 have one root in common and if
the second equation has equal roots then prove that ae =2(b + f)-
“Ans. Let a be the common root .1 product of the roots

2
then a2—aa+b=0 -....(1 oxa=a"f
| y ) .| substituting o and a2, values i in (1) we get

we are given that L
xz_ex“"f:Ohasequall_'oots. o f~a(_2-)+b=0
So the roots willbe o, _

| : ;f__+b 0
- Now sum of roots = 2a.
=(-e)=>a=e2 - ae —b+f-_-_:>ae 2+ '
| 2 (OR]
' y - (2 ;
. (b) Prove that cos8+ cos(g;—é?)+cos k-—3£+6) 0
Ans. We have ' . - B
-~ LHS = cos0+]cos —3-—9 +cos —_5—+9
- —ZE—B+2—E+B -2—5-9+373+B
= cos0+2cos 3 , 3 cos 3 B 3

= -cose+ 20082—::-005(-9) =cosO+ 2[——%};039

[ c'os—23E =c0s120° = —lz-aﬁd cos (—0) = cos 9] |

= cosB—cos® =0= RHS

43. (@) Find the number of strings that can be made using all lettcrs of the word THING.
If these words are written as in a dlctlonary, what will be the 85th string?
Ans, (i) Number of words formed = 5! = 120
(i) The given word is THING

Taking the letters in alphabetical order GHINT

To find the 85" word .

The No. of words startmg with G=4!. = 24

The No. of words starting with  H = 4! .= 24



The No. of words starting with  1=4! ~ = 24
* The No. of words starting with NG=3! = 6
The No. of words starting with  NH=3! = 6.
The No. of words starting with NIGH =1! = 1
| R | A -
So the ssth word isNIGHT T - [OR]

(b) A straight line passes through a ﬁxed point (6 8). Fmd the locus of the foot of the
perpendicular drawn to it from the origin O. .

Ans. Let the pomt (xl, ;) be (6, 8). and P (A, k) be a point on the required locus. _
* Family of equations of the stralght lines passing through the ﬁxed point (x, y,) is
y=»= m (x — x)=>y-8=m(x-6) | -
Since OP is perpendicular to the line (6.25)
(k - 0) . h -
mx|——I\l==-l1=2m=~—
h-0 .k

Also P(h k) lies on (6.25)

k- 8——%(h 6)=>k(k —8)=—h(h- 6)=>k2+k2 6h 8k =0

LocusofP(h k)lsatcz+y2 6x 8y = 0

' - 8
44. (a) If p'is a real number and if the mlddle term in the expansion of (-§+ 2] is 1120,
find p. : g " | ' o | |
Ans. In the equatlon of [ > ] , Number of terins =8+ 1=9 (odd)

-. There is only one middle term i.e. [—+l) or 5% term
r -
r+l = SC (g] (2) .

L Ty= Ty = Sc.,(g) (2)"™* = 1120 (Given)

i:(z) (2)* =120

BXTX6XS 4
s =1 .
4X3X2x1p 120=70p 1120
- 1120
o= p4=T=16=‘>p2=4, sop= +2

[OR]



; 1 3 §
(b) Express the matrix A=|-6 8
skew-symmetric matrlces 4 _6 3
‘ 1 3 35| 1 -6 —4
\ns. - A=|-6.8 3|=AT=|3 8 6
| -4 6 35 5 3 5
| - 2° -3 1]
Let P=-;—(A';|- AT =% -3 16 9
1 910 ‘
o 2 =3 1
Now PT'=% 3 16 9|=P
I 9 10
" Thus, p_._.(A+AT) 1sasynnnetncmatr1x
Let Q*'—-(A AT)
o 9 9]
-i|g 0 %3
2_-9 3 0]
0 -9 -9 |
S| PO
e 9 -3 0
" Thus Q =%(A—-AT) isasl;ew-symmetric matrix.
. 2 31 0 9
A=P+Q=3l-3 16 9+il9 0

19 10| *|-0. 3

Thus A is expressed as the sum of symmetrici and skew-sy’mmetric matrices.

Let a = all+az_;+a3k
ol = e e
a a +az+aj

' ;2_ ol D el
and & = \[;1+a2+a3

-~ -~ -~

Ans.

. i Jj k
NOW (JXJ. = al a2 a3 =[a3j-a2k]
1 0 0f
Jaxif = (asj azk) (a;}—522)=532+522

9
=3
0



A . .
axj =\la a a = (=D)[azi—aik]

o 1 O
. ~ - 2 _'2
Eaxj\z = a3 +a
. i j ok I
and axk = |q a2' a;| = ai-aj
' 0 0 1

laxkl = &+
~ LHS=|axiP+|axjf+|axkl

-2 =2 =2 =2 =2 =2
.= a3 +az +az t+a +a2“+a1

x = % 2 e, - : - , : , . ' '
= oa’+ar +as)=2a =RHS. - - [OR]

b) If y= et’“'-lx, show that (1 +x%) j" +(2x-1)y'=0 .

Ans. ' o y= ol |
. o ' tan~' x 1 |
= e
_ 4 [1 +x° )
’ i ' y = 1 2
= = 1+x%) =
- Y= TaE .(‘ =y,
differentiating w.r.to x

Y @)+A+A) M) =Y
(i) (Q+x)y"+y(2x)-y =0
(ie) (A+x)y"+@@x-1)y =0

(x+ D"+ (x+2)"" +..+ (x +100)"

46. (a) Evaluate lim

X—yoo ) xm +]010
Ans. i E*D +(x+2)" + ot (x +100)'° -
’x-rMo . xlo'_l_lolo - . | '
. IIO 1 \10 10 - 10
' . [(1“'“) +(1+3) .+....(l+]—@)-
= lim * X X ]

X—poo ‘ 0 _1010
10 10
(14-'1) +(1+—2~) ....+(l+-129)m
= lim Xl X . X
X0 ( 10 10
+(2)')
5

_1+1+4..+1(100 times) 100
1+0 T

=100 [OR]



‘ lim
() Evaluate x> 4\/- (cos x +sinx)’

1—-sin2x 5 . 5
A~ ' 2 22 — (1 +sin 2x)?
ns, WE=osxsing 55 [(eons s sinn?J - SIS
M 1 -sin2x
7 [ B 22020
' . 22— inx)2 2 ~[(1 +sin2x) |2
Therefore, lim 2 [(cosx-l:sm x) ] _ i BT
"k 2—[1+sin2x] x.,l:, (1+sin2x
4 .

Take y = 1+ sin 2x . As x-—)4 y-—)2

_ g

_ i 22
y—2 2".}’ ;

='§_2%-1__-§><'2%=5\5. '
2 " Sl

. 47. (a) Evaluate 'J-si'n_lxdx

3
2

Ans. -  LetI=sinlxdx
- u = sinlx, dv=dx
1
Then du_=

Tﬂmr,v=x
i o] -
xsm x IJ,_—

J‘sin"1 xdx

jsiq"xd\ff xsin”? x+-£j 7}-, .wheretzcl_ll

= xsin'x+t+c

= xsin'x+Vl=x* +c¢

[OR]

(b) A factory has two machmes I and II. Machine I produces 40% of items of the
output and Machine II produces 60% of the items. Further 4% of items produced
by Machine I are defective and 5% produced by Machine II are defective. An item
is drawn at random. If the dr_awn item is defective, find the probability that it was

‘produced by Machine IL.

Ans. LetA, be the event that the items are produced by Machme—l A, be the event that items
' are produced by Machine-II, Let B be the event of drawmb a defective item.

Now we are asked to find the conditional probability P(A,/B). Since A |, A, are

mutually excluswe and exhaustive events, by Bayes theorem,
P(A,)P(B/A,) v

P(A,/B) = . P(A|)P(B/A,)+P(A;)P(B/A,)




We Ihave,_ s
P(A))

P(A,)

P(A,/B) =

P(A,/B) =

0.40, P(B/A,)=0.04
0.60, P(B/A,)=0.05

P(A,) P(B/A,)
P(A,) P(B/A,)+P(A,) P(B/A;)
(0.60)(0.05) - 15
(0.40)(0.04) + (0.60)(0.05) 23




SAMPLE PAPER - 3
- Asoweo)

Time. £.30 Hours

M THE“\ATIL(/S Maximum Marks: 90
'PART-I |

l. Choose the correct answer. Answer all the questlons. [Answers are in bold] {20 x 1 = 20]

10.

Let A and B be subsets of the universal set N, the set of natural numbers. Then

FE [ T0 03 (6 ) (T — ; - -
(@) A , A @B _@N
For any two sets Aand Bif (A B)U(B~A)=cccerrennene s

(@) (A-B)U A ~ (b)(B-A)UB

() (AUB)-(ANB) . (d)(A‘uB)n(AnB)

The equations whose roots are numerically equal but opposite in sign to the roots of
3x2-5x-7=0is ’

oooooooooooooooooooooo 1o =

(@) 32— 5x~7=0 v (B) 32 +5x-T=0
(€)3x2-5x+7=0 o ' (d) 32 +x-7=0

The value of sin(45° + 0) —cos (45° - 0) is ............. - .

(@) 2cos O ®»r - (9 " . (d)2sin®B

If tana and tanf are the roots of .1r2 +ax+b=0then ——-(f+—ﬂl isequal to .......cceeeueeenenn :

sm asin § p
(a) ~ (b) T C(€) ~— (d) ——
S a - : a

If a2 - aC, = a® — aC, then the value of @ iS .....corvvrrvrrnennen £,

(a) 2 : ®3 - ©4 . @5

If "P_=840,"C, =35 thenn = .....ccoocruevce .o ; :

@7 - (b)6 - ©5 ()4

If2x2 +3xy—c?=0 represents a pair of perpcndicular lines then ¢ = s T
(@-2 (b) (¢)-= (d)2

If the n® tennofanAPns2n—lthensumtontennsofthatAPls ................... .

(a) n? G+l (©)2n-1 = (dn?-1

1 -1 a 1 :
IfA= [2 _]], B =[b -_1] and (A + B)? = A? + B? then the values of @ and b are

ooooooooooooooooooo

(@) a=4,b=1 ®a=1,b=4  ()a=0,b=4 (d)a=2,b=4



11,

12.

13.

14.

15.

T
17.
18.
19.

20.

If the points (x — 2) (5, 2) (8 8) are collinear then x is equal to ........... L ..... ;
@-3" (b) | ©1 @3
In a regular hexagon ABCDEF if ABand BCare represented by a and breSpectwe]y

.then EF— .................... .

(@) a-b - ®)a ©-b - (d)a+h
If |3 + 8] = 60,13 — B| = 40 and |5| = 46, then [a] i .ovooorree. .

@) 42 - ®»12 @22 ) 32

For ‘;=_‘:+}-2E, B=—?+2}+]‘é and'E=_:'°—2}"+2]'E, the unit vector parallal to a+b+c
1S vrveerens ST ! . : :

e —_—

i+ j—k i+j+k i+ ji+k -4k
(a) - (®) c @
0 5 &5 V6
The differential co-efficient of log, ¢ w1th respect 1010210 18 ssossumuses

(a) 1 : (b) - (log, y%)* (¢) (log,10)? (d) e
d . . _ - 100
_(ex+5‘°8x) 1S ceecivrnntinnen : S

dx, | | .

@) exix+5) ®) extx+5) Qe+ . (e

x X
If Fx) =2 tan xthen f* (1) = cvucsssmsmmsmmsssiss ; :
: 1 1 « '
— g Cob) —+—= . —_— !

(a)l+4 ()2+4 _(C)Z 2 @2
jcosecxdx gl . '

. ¥ o
(a) log tan E+ e () —log (cosec x + cot x) + ¢

(c) log (cosecx —cotx) +c . - (d) all of them

If A and B are two events such that A B and P(B) # 0, then whlch of the following is
correct?

(@) PA/B) =22 ) p(a/B) < P(A)

P(B) (c) P(A/B> P(A))  (d) P(A/B)>P(B)

A number x is chosen at random from the first 100 natural numbers. Let A be the event of

numbers which satisfies X 10) (X = 50)
x-30
(a) 0.20 (b)0.51

20, then P(A) is

------------------

() 0.71 (d) 0.70



PART-I
ll. Answer any seven questions. Question No. 30 is compulsory. {7x2=14]
21. Write the values of f at—4,1,-2,7,0 if '

Hr—x+4 if —o<x<=3
_ x+4 if -3 <x<-2
() = {x?-x if -2 sx<1’
| x-x* if 1Sx<7 :
0 - otherwise
Ans. f(-4) = 4+4=8
f)y = 1-12=0
F2) = 4+2=6
fm =0
SO =0

22. Solve 23x < 100 when (i) x is a natural number (i) x is an integer
Ans. 23x<100 -

. 23x 100 | | | |
=5 = < — -
23 23 -
o (ie,) x>43
() x=1,2,3,4 (xeN) |
G x=.... -3,-2,-1,0,1,2,3,4(x € Z)
'in ascending powers of x.

23. Expand
: 5+x

o
. W
&%
=

|

=i
1 1 1 x
= — =—|1+—= i
An x) S\U 5 | _
1+ . _ -
5 5 2 3
- 3 1 x (x X
=dl=-=+|=] == -
5 5 5 5

1 K ELE
| 5 ¥ 5y 5. ,
24. Find the nearest point on the line 2x +y =3 from the origin.
' Ans. The required point is the foot of the perpendicular from the origin on the line 2x + y = 5.
The line perpendicular to the given line, through the origin is x — 2y = 0.
Solving the equations 2x +y=5andx -2y =0, we getx=2,y=1.
Hence the nearest point on the line from the origin is (2, 1).

Alternate method: Using the formula
x=x _y=y __(ax+by +c)

a b a® +b*
x--0=y—0__(2(0)+l(0)-5) x y
2 T 1 #er 21 ol



PART-H
Il. Answer any seven questions. Question No. 30 is compulsory. {7 x2=14]
21. Write the values of f at—4,1,-2,7, 0 if '
" E [-x+4 if —o<x<-3
x+4 if -3 <x<-2

]

{x?-x if =2 Sx<1’
x-—xz_ if 1<x<7
0 . otherwise J
Ans.  f(-4) = 4+4=8 | . ,
fll = 1-14=0
f(2) = 4+2=6
O = 0
f©O =0 | |
22. Solve 23x < 100 when (i) x is a natural number (i) x is an integer
Ans. 23x<100 |

S

- 23x - 100 .
= = < —
23 23
_ (ie,) x>43
() x=1,2,3,4 (xeN)
i) x=....-3,-2,-1,0,1,2,3,4(x € 2)
23. Expand ‘in ascending powers of x.

+ X

—

-1
o 1 _ 1 _;(H;)
5+x {l_l_x]_ . ..

wr

2
1 x x° Xx

ol 4
| ‘5 8§ & 5 '

24. Find the nearest point on the line 2x +y =5 from the origin.
_Ans. The required point is the foot of the perpendicular from the origin on the line 2x +y = 5.

wanw

The line perpendicular to the given line, through the origin is x — 2y = 0.
Solving the equations 2x +y=5andx -2y =0, we getx=2,y=1.
Hence the nearest point on the line from the origin is (2, 1).

Alternate method: Using the formula

x=x _y-n__(an+by +c)

a b a’ +b*
x-0_y-0_ (2(0)+1(0)-5) x
7 1 22 412 :>—2_=.T=1:>(2’1)



25. Determine 3B +4C ~D if B, C and D are given by

(2 3 0 -y w2 3 [
[1 -1 SJ" . {-1 0 2)’

Ans. 3Brac-p=|6 9 O] [~ -8 12],
3 -315] |4 0 8

26. Find the constant b that makes g continuous on (0, ) g(x) = {

Ans. Since g(x) is continuous,

lim g(x) = lim g(x)

x—4" | x—4"
Jim (7 -5?) = fim be+ 20
| 16 —b% = 4b+20
b’+4b+4'= 0 -
(b+22 =0
B g

d
27. Find Ey ifx2+y2=1

‘Ans. We differentiate both sides of the equation.

d, .. d,, -d
ol Rlien by e U
; % .
2x+2y— =0
™
Solving for the derivative yields _
| | 2 _ X
: : ; dx ¥
28. Evaluate: [—; — |
sin” xcos” x
Ané. I 1 > dx
sin? x cos” x .2 5
sin“x + cos” x
- J. -2 7
sin” xcos” x
] L ¢
= dx + dx
'[cosz_x ".'Sin2 X

= _[ sec2xdx +I cosecxdx
= tanx-cotx+c¢

-5 -6 35

2. -3 13
(-6 -9 28

xX-btifx<4
bx +20,if x>4

29. If p(A) = (.5, P(B) = 0.8 and P(B/A) = 0.8 find P(A/B) and P(A U B)

" Ans. Given P(A)=0.5,P(B)=0.8and P(B/A)=0.8
P(A N B)

P(B/A) = P—(A)—“= 0.8 (given)



P(A N B)

=5 . T 0.5 = 0.8 | o _ .
= P(ANB) = 0.8x05=04
(i.e.,) P(ANB) = 0.4 '
- P(ANB) 04 4
@ P(A/B) = =—=—=

P(B) 08 8

G) P(AUB) = P(A)+P(B) - P(ANB)
= 0.5+0. 8 0.4=0.9
So, P(A/B)=0.5 and P(A U B) 0.9.

30. Find the angle bet“ een the vectors 27 + J =k andi+3 j +k usmg vector product.
Ans. The angle between a and b using vector product is given by

Here 5=2}+}4k and B.=?+2j+k

axb = 1 -1 = j(1+2)-j@+D+k@A -1
2o |
= 3i- 3]+3k
laxB| = J9+9+9=9x3= 3\/‘
al = Ja+1+1=+6 |
Il = fi+a+1=6
s ‘— \/g\/g 6 )
. 0=m3"
PART-II
Il. Answer any seven questions. Question No. 40 is compulsory. | [7 x 3 =21]

31. If (M2 +xV2)2 = % find the value of (x'2 —x “12) for x > 1

. B
Ans. Given (x'2 + x12)2 = 2 = (J; + -l—) =%

2 =
. 1 9 | -
(ie,) x+—+2fx—=== ::»x‘+l+2=2 :>x+-l—=2—~2=9 M
X Jxr 2 x 2 x. 2 2 2
2
1 : 1 1 | 5 5-4 1
Now J_.-—_) ,=x+-———2\/;—=x+-—-2=—-—2=_.~_=—.
: ( Jx) - x Jx x 2 2 2
= i [1_1



n! ] .
32 ]f —_— d _____n_'___ . . ‘ th Valu_e Of n.
n—ay " Sin_s)! 2rein the ratio 5 : 3 find the
n! . n!

3(n—4)! " Sn-5)

Ans, We have

o n S-S 5 - 5xdx3ln=5)! 5 20 _5
31(n—4)! n! 37 3 (n-4)n-5)! 3 - n-4 3
=>_n—'4=20x§- =>n-4=12= n=16 S

2 ' .
33. Expand (1+x)3 up to four terms for ]xI =%l

Ans. Heren=§ ' _ . | \

n(n—l)zﬂg_l]_ﬁ[%l] .

2! 2! 2 . 9

TR ) G R )P
6 81

2! .

Th (1+x)§—14¢3xl—lx2‘+ii3+
e T T3 9T Tam T -
34. Find the equation of the line if the perpendicular drawn from the origin makes an Angle
30° with x axis and its length is 12.

Ans, The equation of the line isxcosa+ysina=p

here a=30°,cosa= cosBO"——{i;sma"snnBO"—IQ p=12.

So equation of the line is x_21+y5 =12

(i.e) wﬁx+y=12><'2=|24$\/§x+y—24 =0

'

| = -

2

| be b+c
a _

35. Prove that ca c+al=0

1
b*
L

.ab a+b

2

o

1/a* bc b+c | |y ‘abe a(b+c)|
Ans. [1/b? ca c+a —Zg;l/b abc b(c+ a) IwmtlplyR"R2’RB |
/e abe c(a+ b) bya, b, c respectively.

I./c2 ab a+b



1/a 1 a(b+c)
=£1351/b 1 b(c + a)|Take abe from C,

b
pe 1/¢c 1" c(a+b)

be 1 a(b+c)
—lca 1 b(c+a)M tlply C, by abc
ab 1 c(a+b)

bc 1 ab+ bc+ca
= —|ca 1 ab+bc+calCy = C3+C
ab 1 ab+bc+ca
be. 1

~ (ab+ bc + ca)
= ca 1
. ‘abc '
ab 1

_ (ab +azcc+ ca) (0) [ C2 is identical to C3]

Take (ab + bc + ca) from C,

=0
36. Fina lim Y©+9-3
t—>0 2 -

Ans. We can’t apply the quotient théorem-immcdiately. Use the algebra technique of ratidnalising

the numerator. |
2+9-3 _ (V2 +9-3)(J7 +9+3)__ > +9-9

: ‘2_ o (\/__+3) tz(M+3)

; L, | s
lim;i—g—_—?’- = lim : = lim - i
!__’0‘ t.z - f—)otz ’t2+ 9 +g3 10 I: g 9 + 3 J_ + 3 6 .

2 ;
- 2t

37. Find ay where ;:_l—%, y=—>y
dx 1417 1417

Ans. 5 5 : 5. "
Lo 128 a4 )(=28) =1 = £%)(20)
: 1+72 dt T %)
_ -2 -ue2d 4
(1+2%)? (1 +12)?
2 -.
’ ETYE

a _ ( +fé)(2)-'-2t(2r) _2+202 -4
dt . (1+1%)? N A+2)




_2-27 21
oA+ A+

& _ /dx 2(1-1) / 1
| % 1+ %) (1+z ) : 2:
38. Evaluate I(5x2—4+ —F )

x x
Ans, J[Sx —4+— +2( )"2]

X

' . I 172
= _Sx —4x+7logx+2(x)
3 1/2

5 e
Vo= §x3—4x+7logx+4\/;+c

'39. Whatis the chance that leap year should have ﬁfty three Sundays?

i 'Leap Year: :
Ans. - In52 weeks we have 52 Sundays We have to ﬁnd the probablhty of gettmg one sunday
~ form the remaining 2 days the remaining 2 days can be a combination of the following

S = {Saturday and Sunday, Sunday and Monday, Monday and Tuesday, Tuesday and
~ wednesday, wednesday and Thursday, Thursday and Friday, Friday and Saturday}.’

- (ie) - on(s) =7
In this n(A) = {Saturday and Sunday, Sunday and Monday}

(ie) - n(A)=2

: 2

"P(A) = —

So, A)= =

40 Find x from the equatlon cosec (90°+A) +x cos A cot (90° + A) =sin (90° -+ A)
Ans, - cosec (90°+A) = sec A, cot (90°+A)=—tan A
LHS = secA+xcosA(-tanA)
' sin A

. 1 1 .
= —xcos A X = —x StnA
COsA g COSA ° cos

RHS = sin (90° +A)=cos A

—xsinA = cosA
cos A
. 1—-cos? A
=5 —COSA = xSInA =» —Mm8 smA
COsA - ' COos A

. sin® A

=% —_— =X
' sin AcosA
sin A
x = =tan A

COsA



- ~ PART-lV :
IV. Answer all the questions. : - [7 x 5 = 35]

41. (@) From the curve y =x, draw y : v -
= : . 1 :
N Oy=-x  @y=2c G@y=x+1 (@y=5x+1 ()2ux+y+3=0
s. )

1
1 ]
¥

Al e

R S,

s 87

[OR]

- (b) Solve \Esinﬁ—cosﬁéﬁ
Ans. s/P_:sinB—cosB=.~/§ .
| Herea=.—l-;b.=J§;c=J5;r= a’+b* =2 -

Thus, the given equation can be rewritten as

ig—sinE!—lcosB L

I A )

sin 0 cos E—cosﬁs E=smE .
6 6 4

n .
1 9__ =gin —
sin ( 6) sin -

9;1;.gn¢i(-1)"§,ge_z

Thus, 9=n7:+-76£i(—1)"%, neZ

. 2—
42. (a) Solve —X—% <o
. x*=2x-15
] 2.-.--
Ass. __,r__z;__so - (x~ 2)(x+2)_0
x}—2x-15 . (x+3)(x-5)

x-2 = x=2; x+2=0=x=-2
plotting the points -3, -2, 2, 5 in the number line and taking the intervals



x-4 _ y-l
cos135°  sinl35° -
Suppose it cuts 4x —y = 0 at Q such that PQ = r Then,
the coordinates of Q are given by

x-4 _ y-1 _

cos135°  sinl35°

'ﬁ x—4_=y—_1=r‘ *
N2 N2

=>x=4- e y=1+ o
So, the coordinates of Q are [4 .ol +L]
Clearly, Q lieson 4x -y =0 ‘/_2- ; \/5,

4r r " S5r
16— —l-=0= 2L =152 r=3V2
V22 J2 _

Hence, required‘di:.stance is 3\5 units. , . - . ~ [OR]
, . 1 _ . _
(b) Evaluate lim x|3* +1- cos(— )_ ex ]
. - el ¢ x ) .

Ans. Lety=lasx—)_>oo,y—'>0 :
el dae |

1 : 1y ¢ g :
: 1 L I
lim x[3x +1_c05(l)_3x]=hm—(3y +l1-cosy—-¢€’) -

X—>o0 X y—0y
T e P
)’—’0_ y y y
- Ay ,
-t > 1 2 % _@=n
| . y—0 y | y y
0 ' ; - zy
: sSin” —
S =|im[3y‘1]+' 3 J(e"=1)
- y—0 y y
oy

-

3,\' -1 Sil’lZ =
y=0  y o P 2 v
_ /2 v

. 3'P -1 sin Y. ¢ ’ ¥
= lim + lim 2 i ( in- )_. .
y—b{)[ y . ] y—=0 Vs .‘_l_llzl sin /2 }I_l.}}] "

=log3+(1)(0)-(1)=(log3)-1=-1+log3=log3-1




= & 1 .
. P 3 33 ; i lv equal to — when x is large.
45. (@) Prove that 3/,3 7 _3x3 4 4 is approximately equal t 2 _

AI_IS- 3x3+7=(x3+7)%

1

: : : -7 )%
<1 asxislarge]= x[l+—3-)!
x

(1

1 7 3|3 iRk 7 1 49 1
=x| l+—X—+ i = —_———X—t..
il s ¥ 2! (x:")-h" x(l+3><x3 9 x° ]

i
X 3.

=Xt —X———
3 x2 9 48
VX +4=(x3+4]
_1_
_|.3 4\ _ (, g 4
—[x [1+x—3):| —-X(l'l'r;'}—]!, (x—3 <1)
1(1 ) 1
21 = 5
=X 1+—>-<—‘-1-—+3 2 k4 +.: = +i><i—16 L3
x3 21 JC3 3 x2‘ xﬁ
. )

Since x is large, — 1s vér}' small and hence higher powers of L are negligible. Thus
' x ; _ . X
1 a3, -4 1 :
Ux* +7 =x+1x— and 3x3+4=x+—x—2 . Therefore
: 3 x 3 x
' 1 4 1 |
3 BB e fesim
\{x +7 - \/;+4 [x+3xx ] (x+3x 2)_ 5

(b) Evaluate sec3 2, |
Ans, - 1= jsec 2xdx = Jscc 2xsec? ?.xdx

OR]

Let u = sec 2x; " du =2 sec 2x tan 2x dx
- sec?2x dx = dv

vy = J.sqec2 2xdx = (

Man)
2

tah 25 ¢ )

= jsec2xd(



tan 2x tan 2x sai 2 de
(sec 2x)[ )— j( > ](ZSCC 2x tan x)

S

I = —;-sec 2x tan 2x - I ldll 2xsec ’?x‘dx

= %sechtanzl.’—I(SeC 2x —l)sec2xdx . ' ,

%sechtanbr— Isec3 2xdx+ jsechdx

Il

I= %seCthan 2x -1+ —z-log(-sccbc + tan 2x)' '
2= % {sec2xtan 2x + Idg(séc 2x + tan 23[)}_
1= -};[s;:c 23 tan 2x 4 log(sec2x + tan 2x)] + ¢

46. (a)- Evaluate y= 51n(tan(\/§n—x))

" ' . smx=>iig-— L (cc;sx) | (1)
Ans. ‘ L ) Putu = 2\]51_11; < | . } ...I. :
" Now v = sin (tan u) s ,
Put v=tanu=> %‘1 =sec’u ' .
G ' u -
“ Nowy =sinv |
dy o ; e, o B _
=2 = cosv - i , 8 L @
o dv- e (3)
& dy gy x@——cosv[sec u] cosx

dc dv du dx © 24sinx
cos(tan\)smx)sec (\/sinx)cosx |
24sinx . _ 19K

(b) Evaluate y= Jx+\/x+\/—
Ans. | Lc[ u = ‘I"i‘ ’x_'_J;

Il

= e d—“¥1+—[2&+‘]
dx i

uNow y: :_=_.

dy dv  du |

So -— = —

l . =
l. 1 RESRIET |
S ]|




= 1 |:4\/J_r\jx+\/;+2\/;+l]
o 2\/x+’—— Jx+x axx+x |

4J;\/xT_x+2\/_+l
8vVx\/x+x \[.;+ x++/x

47 (a) Prove that the line segment joining the mldpomts of two sides of a triangle is parallel

to the third side whose length is half of the length of the third side.
Ans. In AABC, . A

OA =
OB =
OoC =

and

YIRS T

E = mid pomt ofAC

: v, s + +b
Now _ DE = OE—ODza C_a
[ - 2 2
N 5+c—a—b_c—b
: 5 2
- BC | |
2
— BC
DE = - = DE”toBC andhalfofBC [OR]

(b) Civen P(A)= 0 4 and P(AUB) = 0 7. Find P(B) if (i) Aand B are mutually exclusive

_ (i) A and B are independent events @) P(A/ B) 0.4 (;v) P(B /A)=0.5
Ans, ' -P(A) = 04, P(AUB)=0.7 .
| (V) When Aand B are mutually exclusive
PAUB) = "P(A) + P(B)

(ie.,) L 0.7 = 0.4+P(B)
0.7 -0.4 = P(B)
Ge) . - - P(B) =103
(if) Given A and B are 'indgpendent
= P(A N B) = P(A). P(B)
Now, - - P(AUB) = P(A)+P(B)-P (AN B)
(e.) 0.7 = 0.4+ P(B) - (0.4) (P(B).
(i.e.) 0.7-0.4 = P(B) (1 - 0.4) '

0.3 = P(B)0.6



| =’ ’ | P(B) = 6—-?)-:-6:0'5
(iii) P(A/B)=0.4 -
| " P(ANB)
- (ie.,) ~P(B) =
= ' P(ANB) = 0.4 [P(B)]

But We know P(A U B) = P(A) +P(B) - P(A N B)

~ P(AnB) = P(A)+P(B)-P(AuUB)
= " P(AAB) = 04+P(B)-07
o . =pPB)-03
from (i) and (if) (equating R.H.S) We get

0.4 [P(B)] = P(B)-0.3
03 = P(B)(1-04)
0-3. 3

0.6 (P(B)) =03 = P(B) = 5====05
(v) P(B/A)=05 ’
(ie.) P(‘:(:)B) =05
G(e) . PANB)=05xPA)
N = 05x04=02

U

0.7 = 04+P(B)-02"
= 0.7 = P(B)+0.2
P(B) = 0.7-02=05

N

N:qw P(AUB) = P(A)+P(B)~P(ANB)

i)

(H)



SAMPLE PAPER - 6

. (UNSOLVED)
Time: 2.30 Hours ' Maximum Marks: 90
PART4 o
I. Choose the correct answer. Answer all the questions. ' - [20x1=20]
| 1. For non empty sets A and B if A < B then (A x B)n (B x A) is equal to ........ devspesrsnse ‘
. .(a)AnB (b) AxA (c) BxB (d) none of these
2. The solution set of the inequality [x ~ 1] > |x = 3| i$ coeererooree. : 2,
@22 R ©0,2) (d) (=, 2)
3. The numer of solutions of xX2 + x = 1| = 1i§ ....oereerenenn. : T
(@) 1 | o (©)2 (@3
4. Which of the followingis not true? o
(a)'sipe=:43- C ()eosB=-1  (c)tan®=25 (d)sec9=%
5. Letf, ()= 7 lsin" x+cos' x} where x € R and k 2 1. Then £y(x) — f4(0) = roovrcr ;
1 1 1 1
a) ~ L) — - 2 -
(a) s ’ ()lz | _(C)‘S («!f)3
6. If Aand B are co efficients of " in the expansion of (1 +x)?" and (1 + x)**! respectively then
e S ;
1 - | '
(@) = b) — ()1 , (@2
2 g ST |
7. The value of 15C; + 15C, - 15C—15C, 18 weusiaicisivsians i
(@0 | (b1 - (0)2 (@3
8. The slope of the line which makes an angle 45° with the line 3x -y =-S5 are ..............
- 1 ol -1
- B =<2 o1, - 2, =2
.(a)l,l ()2 : (c) 5 (d) -
9. The sum of the binomial co-efficients is ..........i........ .
(@) 2n ®»2 (c) ? @1
s a
10. If the square of the matrix[ _ﬂ ]is the unit matrix of order 2 then a, P and y should

satisfy the relation s............ ixsine o
@1+at+py=0 ' (b)1-a2-py=0
(c) 1-a?+By=0 . (@ 1+at-Py=0



21 Prove that

Ans.

One of the ‘diagonals of parallelogram ABCD with aand bare adjacent sides is a+b.

1.3
The other diagonal BD is ................. : ‘ L
- , - - - I a+b
(@ a-b . () b-a - (c) a+b (@
14. 1If(1,2,4)and (2 =3A, -3) are the initial and terminal pomts of the vector j+ 5 — 7k then -
- the value (0] ST . a
_ (a) ®=-3, . (c) B
'15. Ify=mx+cand 70) ACK 1 then f2) = wvvivrrrrres |
(@) 1 : (b) 2 © 3 s (d)4
16. The derivative of '(x +l) WA, X1 iceuis P -
. X : _ -
. 4 . 1 |
(@) 2x——23— : (b) 21’+—3 : (c) 2(x+——) d 0
o X _ X . X &
dax? - b, —1<.x;<1. _ R |
17. Iffx) = 1 - isdifferentiable at x = I, then ................ *
- —,  elsewhere - :
H S e, -
. 1 -3 oo =1 .,.3. 1. =3 Lz 3
' =— D=— - =—,b=—" =——,b=—— =— bh=—
@a=3.b= B a=7.0=7 Wby Wecg 255
- 18+ Ism7xcossxdx:.....:..;.......; . -. - ‘ . |
1{cosl2x cos2x : - 1[cos12x . cos2x
~ P 1 7 B ——| = ot +
@ [ . .2]_¢ R et ]c
© =] cos6x+cosx}+c _ @ sinl2x  sin2x e
- 2] .8 2] 2 2
I ’ "
19. | dx T ceccmiriensscsurassons
| ‘[e’ l .
(a) loge"+c - (B)x+tec (€) —+c () ——+c
e
20. Two items are chosen from a lot containing twelve items of which four are defective. Then
the probability that atleast one of the item is defective is ................. ;
19 T A .23 13
a) — (b) — . : c) — o
@ 3 ® 55 NOE= (d)34
| ) PART-Il
Il. Answer any seven questions. Question No. 30 is compulsory. [7x2=14]

tanO+secO6—-1 1+sinB
tanO—secO+1 cosO

tan@+secO—1  _ tén9'+se09—(se029—tan29)
tan® —secO + 1 tan© —sec6+1




_ (tan©+secO)[l - (secO —tan6)]
tan@—secO+1 "~

- tan9+s 0= 1+sin®

cos0
22. Prove that the relatlon

‘frlendshlp’ is not an equivalence relation on the set-of all people
in chennai, ;

4

Ans. S= aRa (ie. ) a person can be a friend to hlmself or herself.
So it is reflextive. :

.aRb= bRa S0 it is symmetnc
aRb bRc does not = aRc
SOIlt is not transitive _ _
= itis not an equivalence relation | S ;
23. How many triangles can be formed by Joinmg 15 points on the plane, in whxch no lme
joining any three points? 3 :
Ans.  No. of non-collinear pomts =15 ° e ELIEY - \
To draw a Trlangle we need 3 pomts _
~. Selecting 3 from 15 points can be done i in 1°C, ways.
. No. of Triangle fonned‘" 15C |
- ' 15x14x13
Ix2x1

,455 |
24. Expand (2x+3)° - e |
Ans. By takinga=2x, b= — 3 and n =5 in the binomial expariSion of (a + b)" we get .
(2x +3)5=(2x)° + 5(2x)43 + 10(2x)332 + 10(2x)233 + 5(21)34 +35
= 32x5 + 240x% + 720x3 +1080x2 + 810x +243.

0 2A- 1 -
25. If A =-2, determine the valueof A\ 0 3A%+1
AR -1 6A-1 0

Ans. Given A=-2 T
A=-4;A2=(-27%=4;3A2+1=3(4)+1=13

* Gh=1= §(=2)>1==13"
0 2 1 0 -4 1

So 22 0 3+ =4 0 13
-1 6A=1 0 -1 =13 0
expanding along R, .

0(0)+4 0+ 13)+ 1(-52+0)=52-52=0
Aliter: The determinant value ofa skew symmetric matnx is zero.



lled in 8 ways using remammg

th place can be fi
As repetition is not penmtted the 100™ p! he required number of numberg

numbers and 10" place can be filled in 7 ways. Hence, t
is 1 x8x7x2=112.

" 34. Find the /126 approximately to two decimal places.

Ans 4126 = (126))5 = (125+1)% ={125[1+é§)}% =(125)/[1+é§}%

=51+t x| < 5[1+ (0008)] 5(1+0.002666) = 5.01
3125 2s 3 | |

35. Find the equation of the line through the intersection of the lines
3x+2p+5=0and 3x—4y + 6 =0 and the point (1,1) .
Ans. The family of equations of straight lines through the point of intersection of the lines is of the
form (@) x +b,y+¢)) + (ax + by +¢,)=0 :
Thatis, Bx+2y+5)+ A (3x— 4y+6) 0
Since the requlred ‘equation passes through the point (1,1), the point SaUSﬁeS the above
‘equation Therefore {3 +2(1)+ 5}+ A{3(1)-4(1)+6}=0=>A=-2
Substituting A = 2 in the above equation we get the required equation as 3x — 10y +7 =0
(verify the above problem by using two points form)
_ b+c bc p2.2
36. Show that c+a ca (2,2 =0
a+b ab ,2p?
b+c be b’C?

Ans. (c+a ca Cza2

a+b ab a*bh?
Multiplying R, by a, R, by b, R; by ¢ and dividing by abc we get
' alb+c) abc ab*c?
L. blc +a) abc a*bc?

abc
cla+b) abc a*b’e

5 ab+ac 1 bec| '
= (abc) ab+bc+ca 1 be

bc+ab 1 cal= (abc
abc ( )ab+bc+ca'l_ca(cl_}cﬁcﬂ

ac+bc 1 ab
T ab+bc+ca 1 ab

1 1 be ,
= (ab + bc + ca)(abe)|l 1 cal=0 (G =C,)
1 1 ab H



37. .Complete the followin

g table usmg calculator and use the result to estimate
lim x-2 :
‘__-_"'—-———_._
x—=>2 x2 s __2
X 1.9 1.99 1.999 -.2.001 2.01
JIx)
Ans. X 1.9 1.99 1.999 | 2.001 2.01 o |
fix) | 0345 | 0334 [ 03344 | 03332 | 03322 | 03225
- Limitis 0.333. ... =03
3x

‘ 38. Differentiate

—Wwith respect to x

l+¢ I
Ans. p = e ‘
l1+e*
Let p= Y. _,_vu'-w'
- 5 L] v o= _2_-__
5
Here u= > =u'= L. g(3) = Be™
dx -
v=l+e" = v —ﬁ=e"
dx
dv  vu'—uv'
Now 1 = & _
i dx 1}2
_ (I + e.\' )(3631) _ e3,‘l‘ (e.\’)
(1+e)’ .
_ 3¢ +3eM =™ 367 4 2eM
| (1+¢*)? {1+ 2"y
39. Evaluaté: ¢* (tan x + log sec x)
Ans C Let I= _[e"' (tan x + log sec x) dx

 Take f(x) = log secx
| Jix) = Sg(xﬁec/tallx—tanx

“This is ofthé form je"[j'(x) + f()]de=¢e" f(x)+c

je“"(log secx +tanx)dx = e'log|secx|+ec

-40. The position vectors of the vertices of a triangle are /42 + 3%k , 3i—4j+5k and
3} +3j — 7k . Find the perimeter of a triangle.

Ans. Let A, B, C be the vertices of triangle ABC,
Then OA—~a_z+21+3k OB=b=3i—4)+5k and OC—C=_.')H_3J 7k

AB. = OB—0A = (3i—4j+5k)—(i+2)+3k
Now, AB. OB— OA (31 4j+ A) (i+2) )



= (3i-4]+5k)-(i+2] +3k)
= 2i—6j+2k

iy |AB| = J4+36+4=y44=AB

'BC = OC-0B _ (<2i+3]~7k)-(3i-4] +5k)

= 2i+3j-Tk-3i+4)-5k
= 5147712k
BC = [25+49+144 = 218 =
1C = DC—0K = (2i+3]-7h)-(+2]+3k)

AC =
s = 2i+3j-Tk-i-2j-3k &
‘= 3i+j-10k
|AC| = O+1+100=+110=AC

Perimeter of AABC = AB+BC+AC
' = V444218 +4110

PART - IV

IV. Answer all the questions. - [7 x § = 35]
41. (a) If f: R — R is defined byf(x) 3x - 5 prove that f is a bijection and find its

inverse.
Ans. | P(x) = 3x- 5 |
Léty = 3x- 5 = 3x= y+5
sise y+5
3
y+3S

Letg(y) = -—;"‘

AW =g0x-5)
3x—-5+5=

Nowgof(x)

3
. o 5
alsofog () _ 1500 f[y i ]

- 3[__y+5}_h5=y+5_5='y

3
Thusgof = L andfog=1I, | '
fand g are bijections and inverse to each other. Hence fis a bijection and f~Y(») = %3
x+5 o [?bR]

~ Replacing y by x we get [~ (x)= 3



‘
ARS. " LHS = tan',' E)_tan_](m -n )

N 2' 2
_ & : A mt+mn—mn+n
B {4 R0, mn+n‘+m°—mn

-\ nm m+n

x ' -
= (ot A -1(1)_
\m +n?

42. (a) Find the values of k so that the equation ,\r2 2x. (1 +3k) +7(3 + 2k) = 0 has real and
equal roots.

Ans.  The equation is x2 -x(2) (1+3k)~7(3+2k)=0
: : The roots are real and equal
= A=0(e,)b*-4ac=0 i
. Herea=1,b=-2(1+3k),c=73 +2k)
Sob?—4dac=0 =>[-2(1 + 301 -401) (7) (3 +2k=0

(e,)  4(1+3k2-283+2k) = 0
(+by 4) - (+3k2-73+2k) = 0
1 +9K2 + 6k —21 — 14k 0 )
Ok* - 8k — 20 -0 .
(k-2)(%k+10) =. 0
= k'2>0 or9%+10 .= 0
_ —10
= k=2 or k= | o
To solve the quadratic inequalities ax?+ bx + c<0(or)ax’?+bx+c>0 . [OR]

(b) If the roots of the equation (g —r) x? + (r - p)x + (p ) =0 are equal O
that p, g and r are in A.P. _

Ans. The roots are equal = A= 0 .

(le) . b*—4dac=0
Hence,a=q-r;b=r-p ; c=p—q
. br-dac =0
= r-pP-4@-N(p-9) =0
r2+ p2-2pr—4[gr-g*-pr+pgl = 0
r2+ pt—2pr—A4qr+4q° +4pr—4pg = 0
(i.e) | ;y2+4q2+r274pq—4qr+2pr =0
(e) | (p—29+r? =0



= p-2q+r =20
: ‘= ptr =24
= p,q,rarein AP '
43. (a) Find the sum of all 4 digit-numbers that can be form
and 5 repetition not allowed?
Ans. -The given digits are 1, 2, 3, 4, >
- The no. of 4 digit numbers = -

ed using the digits 1, 2,-3, 4

1000’s 100’s 10s - I's ,
1 B B & .
= §x 4 x3x2=120 i
(i.e) P, =120
Now we have 120 numbers

‘ So each digit occurs % =24 times -

: .Sumofthedlgits—l+2+3+4+5“15
" Sum of number’s in each place = 24 x 15 360

Sum of numbers = 360x1 - = 360 _
‘ 360x10 = 3600 ' .
360 x 100 = 36000
360 x 1000 = 360000 .
1399960 [OR]

*

(b) ‘Three vectors b and & ¢ are such that @l=2,lb|=3 [c[ 4and a+b+¢=0.

Find 45-b+3b-¢+3¢-a -
Ans. Given a+b+¢=0"

= a+b = -
so - (a+p)r=c?
Ge)  a*+b?+2ab=c?
= 4+9+2ab=_l6l'-
= 2a-b = 16-4-9=3
 a-b=3/2
Again a+b+c =0
= a+c=-b |
.(5+52 =5
a4+ =b ‘
4+16+2a-c =9
2a-¢ = 9-4-16=-11
i LT e o
2 o) ( a-c=c a)



Also a+b+c=0
= «  Fee = wp
= syl o
(b+c) = az_
9+16+2bc =4
C 2bc =4-9-16=-21

bo="2 |
Here, . _'IE;B =3/2;b-c =;g—landz-5=-'2l—l
So, 4(a-8)+3(-0)+3(.a) = 4(-3-]4 3["—2—1)+3(_—11]
a s | ¥ 2 )\ B
= —9,-£=6—25‘- 6- 48—-42

44, (@) If a, b ¢ are respectively the pth, gt and b terms of a G.P. show that

(g~ ")lﬂgﬂ+(?'—p)logb+(p q)logc 0.

Ans. Let the G.P.be 1, Ik, Ik, .

‘We are given 7, =a,1, —bt =c
= a=1kP-1; b=1k9";:c=1k"-! .

a=1kP-\ =  loga=logl+logkP~1 =logl+(p—1)logk

b=1k9-" = logb—logt-!-logk‘f"‘l"1001+(q—1)'logk
c=lk""1. = loge=logl+logk”- l—ltz:ngl+(1"--1)logi’c

LHS = (g- P loga+(r—p)logb+(p—g)loge
(g=7)[log!+(p~1)logk]+(r- p)llogI+(g—1)log k] +
- (p- q)[logI+(r—l)logk] '
 =logl[p-gtq-r+r-pl+logkl@-np-1)+(r- ~P)(g-D+
@-9)-1D]
= logl(0)+logk[p(q- r)+q(r p)+r(p q) (q el p+p q)]
= 0= RHS r - n [OR]

,1 : ‘
(b) If A= : , prove that Zdet(Ak)_E[l_Zl;]'
0 k=1

1
2

L —

S N =

b | —



I .
o B 1 ¢
0 — 4 ‘4
2
1 o
..1_ o .!_ oL EI.- o
o =|lo =] {0 7
N " ) __Oz(l) —
0 —
4
1
|A"| = ?
< ' 1 1 1 1
So, - det (AF)= —+ —=+—+..... =
?::. (&%) 4* 4 4%

45. (@) Find the equation of the straight line passing through intersection of the straight
lines 5x — 6y = 1 and 3x +2p + 5 =0 and perpendicular to the straight line

3x-5y+11=0.
~ Ans. Equation of line through the intersection of straight lines 5x — 6y = 1 and 3x + 2y+5=0is
Sx—6y—1+k@Bx+2y+5)=0 | | -
x(5+3k) +y (-6+2k) + (-1 +5k) =0
This is perpendicular to 3x —5y + 11 =0
That is, the product of their slopes is —1

. _(5+3k)(;_§_ o
~6+ 2k =B

. 15+9%%

-30+10k ) |
= 15+ 9% =-30+ 10k .




B . . 45=k
cauired equation is Sx— 6y -1 + 45 3y + 2+ 5) = 0
| 140x + 84y + 224 = 0
20x+12y+32 =0

. Sx+3y+8=0
®) Integrate the followmg Vx dx, E
. 1 ' o
Ans. J' Vx . e |
5 E : |
t=1+J;'
dt B |
___‘-=0+-____
& 2Vx :
2Vx dt =dx
sub (2) and (3) in (1)
= . J’ 2J‘d:-2jxd:
_of (£=1)?
. e,
. g 2_ x
ZJ- (f .2f+l) dJt _ ’
> . .
=2‘[[;_2+-1]dt—2[ﬁ—2!+10 t]+c '
. R ' A o B y
5 _
2[£1_'_*_2_\/_’_‘)__2(1+JI)+10g|l+\/§|]+c |

=(1+J;)2-;4(1+\/;)+2log]1+\/;|+_c

\/l+."x2 -1

o du
46. (a) If u = tan '( %

] and v =tan~! x, find ==

dv
tan_l(\“+x2 -1
u= i e R

= ]andv=tan“x
x .

- Ans. '
' du _ du [dv
2  do/ do
& ;
To find —: .
dx dx .. ..
x=tan 0 = 5=sec_9=l+tan9

tan 0
secB -1 | - /sin@,

i tan 6 cos® cos 0

J]Tx—z'-l. _ Vl+tan?0 -1

RN -
0 O A AL L N O A b S Sl e A 2 AL A & R

[OR]

(1)

' (2)

()



9
2sin? —
sm2 .9

sz+i_?1, .

47. (a) Evalua_u hm p

x—0 x2 +16 —

JEri-1

i
«fl—lfflk/x +16 -4 J?HH P +16+4

_ 1-—0039_ % o
sin® 2 0 0 2
Sin — Cos —
2 2
S So u = tan” (tan-g-]-»-g-
L du _ 1
= 483 o
- tan™ x = v = tan"' (tan 0) =1
_Cfv__ = ] : '
- do i
ff_t_«t_zdu/dE):l/Z:l [OR]
. : dv dv/de 1 2
6x | dz dy
(b) Ify=Ae +Be“*‘provethat——5 -6y=0
Ams. y = AS+Be .. e
Ans. y - e e (1) Ge) by 6. -1=0
o= L) +Ber () ¥ 36 1|
-y, (1-36)+y, (-1-6)=0
=  6Ae*—Be ¥ ... ) }’1(6_'*'36). yl( ) .}"2( )
dy : 42y + 35y, =Ty, =0
= 2 _6AcS(6)-Be (- : -
"2 dx 6Aex(6) Bex(l D " (*by—7)y2—5y1-6y—0
= 36A &% + Be* ... (3) . (:e dy_s dy ~ =0
. eliminating A and B from (1), (2) and (3) we get d?_‘ ' dx
y A- B|
y, 6A -B(=0
, 36A B

LV +1+1x\/' 2 +16+14

(xzﬂ"f)/f][\/x +16 + 4]

.
=02 436 - 36) [V w1 +1]

Q[sz +16 +4]

4 +

14

=§=4
2

lim
-_,’I*O [ +1+1]
4

[OR]



!

b - tai ' |
(6) Urn-I contains § req and 4 blue balls and urn-II contains 5 red and 10 blue balls.

o ’ . it
thne Urn is chosen at random and two balls are drawn from it. Find the probability
at both balls are red. -

Ans. Let A, be the event of selecting urn-1 and A, be the event of selecting urn-11.

Let B be the event of selecting 2 red balls.

Ui | ey s =
. Umndl s 10 15
Total . - 13 14 - 27

- We have to find the total probability of event B. That is, P(B).

Clearly Al. and A,A, are mutually exclusive and exhaustive events.
We have - | L '
' 1 8c, 14
P(A,) = E,P(B/A1)=12§2 -
1 oo 5¢ 2
P(A,) = =, P(B/A)="A=—
BAy = P T on

~ Weknow P(B) = P(A,) .P(B/A,) + P(A,). P(B/A,)

L L1412 20
® = BT 7



