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GROUP : A (MCQ)

(i) or (iii)

1 1
LHS = 2 —sm16°+—c0516°]
[JE V2

= /2¢0829° = \Ecos(30° —1°)= \/E(cos 30° cos1° +sin30° sinlo)

= ﬁ{ﬁ cosl’ +%sin1°il

2

A (\/5 cosl’ + sinl”)

V2

tanx+tan y = 2 = sin(x + y)=2cos xcos y

:>sin(x+y)=1:>x+y=%

- 2c0sxcos y =1=> cos(x+ y)+cos(x—y)=1

:>cos(x—y)=1=cos()°:>x=y
IT
SLx=y=— (Ans
y == (Ans)

LHS = (AU B)n(4UB)




c)

ii)

= (AdnA)u(BUB)

= AU®=4 =RHS

R={(x,y)/x+2y=12 &x,ye 4} A={,234,..,12}
x=2 y=3

x=4 y=4 - R=1(2,5),(4,4),(6,3),(8,2). (10,1)}
x=6; y=3 Range R ={1,2,3,4,5}

x=8 yp=2

x=10 y=1

By the problem, 3+ix’y=x"+y—4i
v %t Ep=3

x2y=—4:>y:—i2
X

xz—iz=3:>x4—3x2—4=0
X

=x'—4x’ +x*—4=0
2x2(x2 —4)+1(x2 —4)=0

= (x2 +1Xx2 ~4)= 0

p=kj p=242
(Ans)
y=14 y=-1

]
Number of 7-digit numbers formed with the given digits = % =420

]
Remaining 6 digits can be arranged among themselves = % =60

. Reqd. no. of numbers = 420—60=360 (Ans)
o el Ot =04 00"

» 24x''C,  24x11 47!

=X =— = 3
€y 2190 11
=24x3—>ﬂ=4
8x9
s x =22 (Ans)
tP:x:>a+(p—1)d:x tp=x:>a.rp"l:x

tq=y:>a+(q~1)d=y tq:y:>a.r"’1:y
t=z=a+(r-1)d=z t=z=ar =z

LHS = x>y 2"

= (a.r'" a )(q_r)d.(a.rq_] )(riq)d .(a.rH )(p_q)d =a’r’ =1

y=x+2 and y:(2—\/§)x+1



m =1, m, =2—J§
Cotand = 2_\6 =
1+42-+3

3l oL —tan150°
BlB-1 3
. 0=150"
i) Let, any point on x-axis be (c,0,0)

By the problem, (@ —2) +1+9 =/(a+3) +4+16

= (@-2) +10=(a+3) +20

= a’+4—4a+10=a’+6a+9+20

::»1005=—15:>a=ﬁé
. 3
.. Reqd. ptis [_5’0’0) (Ans)
a1 n(l+x)

d) ) lim (ax —1)1n(1+x) —lim—% X —=Ina (Ans)

=0 Sil’lz X x—0

i) y=\/§—\ﬁ+
X
_ 3B 12 o dy

S T Gy s

ey i) P(AUB)SI:P(A)+P(B)~P(AmB)£1:%+%—1£P(Ar\8)

sin x

X

x+6 dy 1 —-1/2 1 -3/2 (6—x)+(x+6)
Do By B AR e
i o I( Z]x ’

(6-x)

=2 (Ans)

x=3

:>%SP(A(\B)
 B=(BnA)u(Bn A)

— P(B)=P(4nB)+P(Bn 4)= P(4 mB)=%—P(BmA’)

+P(BnA')=0 .'.P(AmB)s% zs P(4 mB)S_% (Ans)
i)  Letx denote even natural number.
Y x=2+4+6+...+2n=n(n+1)

S x' =224+ 4+6 +....+(2n) :4.1’@(31):%;1(%1)(2%1)

6
&L[&

2

J =65:>Z(n+1)(2n+1)—(n+1)2=65
7 n 3
—n*=196 (n>0) -.n=14 (Ans)

Group- C
3(a) Answer any TWO questions: (4X2=8)



(iIfA={1,2,3},B={2,3,4},C={1,3,4}andD={2,4,5}, show that
(AXB)N(CXD)=(ANC)X(BND)
By definition of Cartesian product of two sets we get

AXB ={{1,2), (1,3), (1,4), (2,2), 12,3),(2,4), (3:2), (3,3,), [3.,4)} —~—emsemermmmomr= (1)
And CX D ={(1,2), (1,4), (1,5), (3,2), (3,4), (3,5), (4,2,), (4,4), (4,5)} ------ermmmm (2)
Now by definition of intersection of two sets from (1) and (2) we get

{2, LAY, {32, Bl (3)

Again AN C = {1,3}

AndBND=)24}

Therefore (ANC)X(BND)={(12),(1,4),(3,2), (3,4)}-------— (4)

From (3) and (4) it readily follows that (AXB)N(CXD)=(ANC)X(BND)

(ii) In any triangle ABC, prove that (b’ - ¢®) Cot A + (c” - a”) Cot B + (a* - b”) Cot C=0
Because a/SinA = b/SinB = ¢/Sinc = 2R

We have a = 2rSinA, b = 2RSInB , ¢ = 2RSIinC

(b*-c?) Cot A= 2R%( 1—Cos2B — 1 + Cos2C)CotA

= 4R* SInA Sin (B — C)CosA/ SinA

= - 2R*( Sin 2B —Sin 2C)

Similarly (c? - a%) Cot B = - 2R* ( Sin 2CB —Sin 2A)

And (a®- b%) Cot C =-2R*( Sin 2A—Sin 2B)

L.H.S = 0 Proved

(iii) Solve: 4 Sin"x + Cos’x =1

4 Sin*x + Cos™x = Sin*x + Cos*x + 2Sin’x Cos’x

Or Sin( 3 Sin’x - 2 Cos™) = 0

Or, either Sin’x =0, Sinx=0 or x = Nt

Or 3 Sin’x - 2 Cos’x =0
Or3(1-cos2x)-2(1+cos2x)=0

Or, Cos2x =1/5 = Cosa ( say)

Or x=nn i% « where nisan integer and o = Cos™1/5

(b) Answer any TWO questions: (4%X2=8)
(i) The sum of three numbers in A.P is 18 ;if 2,4 and 11 be added to them respectively, the
resulting numbers are in G.P. Determine the numbers.

Let the reqd numbersbe a-b,aanda+b
So by the problem we have a =6

Again the numbers a-b+2 , a+4 , and a+b+11 are inG.P

S at+4 atb+11

O iz ava

By putting the value of a=6 and solving we get b=-12 or 3
Hence the reqd numbers are either 18,6 and -6 or 3 ,6 and 9

(i) By mathematical induction prove that (22" - 1) is divisible by 3 where n > 1 is an integer.

Let P(n) be the statement (2*" - 1) is divisible by 3

Or P(n) : (2°" - 1) is divisible by 3

By putting n = 1 we get P = 3 which is divisible by 3. So P(1) is true

Now let us assume P{m) is true

Now 22m) 1 = 92™2_ 1 =4, 2?™_1=3 2""+(2""-1) (1)

From(1) it readily follows that 2™ -1 is divisible by 3

Therefore P(m+1) is true when P(m) is true.

Since P(1) is true and P(m+1) is true whenever P(m) is true, therefore by mathematical induction it follows
that P(n) is true when n= 1, is an integer.



(iii) If a, b are real and a* + b* = 1, then show that the equation % = a - ib is satisfied by a
real value of x.

We have 1-ix=(a-ib)(1+ix)
_ (1—a+ib){b—i(a+1)}
" {bri(at1)}b—i(at+1)}
b

or, X =

bi+(a+1)?
Therefore if a, b are real and a’ + b*=1, then the equation is satisfied by a real value of x

(iv) Find the rank of the word LATE when its letters are arranged as in a dictionary.
Ans : 34. Process — refer to ex- 26

(v) If the third, fourth and fifth terms in the expansion of (x + a)" be 84, 280 and 560
respectively, find x , a and n.

By the condition of the problem we have

3" term=t3 = "C, X" @’ = 84---memrmm- (1)

Similarly 4™ term = t, = 280--------- (2) and 5™ term = tg = 560---------- (3)
Dividing (2) by (1) we have —2 f—f = 1—: ____________ (4)

Dividing (3) by (2) we getT . % = Prmmsiaso (5)

Now by dividing (4) by (5) we getn=7
Putting the value of nin (4) we get
a = 2~ (6)
Finally putting the value of n and a in (1) we get x = 1 and from (6) we geta =2
(c) Answer any TWO questions: (4X2=28)
(i) Find the equations of the two straight lines through the point (0,2), which are at a
distance of 2 units from the point (4,4).

Equation of any straight line through point ( 0,2) isy —mx—2=0 - (1)
The perpendicular distance of line (1) form the point (4,4) is 2 unit
So,4-m.4-2 , solving we getm=0or4/3

viTm’
Therefore the equation of the two required straight lines are
y-2=0and3y-4x=6

(ii) Find the equation to the locus of mid points of chords drawn through the point (a,0) on
the circle x* +y* = a’,

Let AB be any chord of the given circle drawn through the point A(a,0) on it. If ( e ﬁ) be two co ordinates

of B and ( h, k) the co ordinates of the mid point of the chord AB n then we get h=""andk -Lﬂ

Now the point B ( , ) lies on the given circle then we have a’ + Bz = o
Or h? + k?= ha. Hence the reqd. equation to the locus of ( hk) is x> +y’=ax

(iii) Find the equation of the parabola whose focus is (3,4) and whose directrix is
3x+4y+25=0. Also find the length of the latus rectum of the parahola.

Let P(x,y) be any pont on the reqd. parabola. Now distance of P form the focus 5(3,4) is SP =V (x-3)*+
(y—47

Let PM be the perpendicular distance of P form the directrix 3x + 4y +25=0, then

PN = + 3x+45y+25

Since P lies on the reqd parabola hence SP? = PM’




Simplifying 16x° + 9y* — 24xy — 300x — 400y = 0 which is the reqd. equation of the parabola. Length of the

perpendicular distance from the focus S ( 3,4 ) upon the directrix 3x + 4y + 25 = 0 is 10 units by putting x =3
andy =4

Hence reqd length of latus rectum is 20 units

(d) Answer any ONE question: (4X1=4)
i 2 W _ 12
(i) Ify= ot show that 2x. ey 1-vy

Differentiating bth sides w.r.t x we get
dy/dx === (22)

dx ~ x+2
0

N (x+2)?
. Bx (x+2)2= (x—2)*
or 2x dy/dx = T a2y

or, 1-y* ( proved )

(ii)Evaluate: lim,_q St llogt e

sin? x
€1 jogaax)/x lim (S0 Jim log(14%)/x
lim —*— £ e =T R I - -
x—0 Sinzx/xz Titii Sinx i Sinx 1.
x-0 X x-0 X
(e) ) Answer any ONE question: (4X1=4)

(i)(a) Find the negation of each of the following statements:
p: The integer 4 is greater than the integer 6
q: All rational numbers are integers
Let p denote the given statements i.e p : the integer 4 is greater than the integer 6. Then the negation of
the statement p is
~ p: The integer 4 is not greater than the integer 6.
~ p: It is false that the integer 4 is greater than the integer 6
~ p : ltis not true that the integer 4 is greater than the integer 6.

Let g be the given proposition i.e r: All rational numbers are integers. Then the negation of the
proposition g is

~ q : Itis not the case that all the rational numbers are integers

~ g It is false that all rational numbers are integers

~ q: There is at least one rational number which is not an integer.

(b) Examine whether the following sentence is a statement: X -11 x +24 =|0 has four real
roots.

¥’ -11 x +24 = 0 when x>0

(x-3)(x-8)=0 = x=3o0rx=8

Again x* +11 x +24 = 0 when x<0

(x+3)(x+8)=0 = x=-30rx=-8

Clearly the equation has four real roots and hence the given sentence is always true.

(ii) Using contrapositive method show that the following compound statement is true
If x is an integer and X’ is odd, then x is also odd.

Clearly the given “ if then implication “ is composed of simple statements p and q where

p : x is an integer and X’ is odd

g : xis an odd integer

Then the given conditional compound statement is “ If p then g “ (i.e p=g )

To show the validity of “ if p then q “ by contrapositive method we assume q is false( i.e —q is true )



= x is not an integer

= xis an even integer = x=2nwheren €Z

x> =4 n® =%’ is an even integer

= pis not true i.e — p is true

Thus qis false = pisfalsei.e —q=-p

Therefore the given “ if p then g implication : is true.

(f) Answer any ONE question: (4X1=4)
(i) A bag contains 7 red and 5 white balls. 4 balls are drawn at random. What is the
probability that two of them would be red and two white?

There are 7+5 = 12 balls in the bag and 4 balls from these 12 balls can be drawn in **C; ways. Therefore the
number of equally likely event points in the sample space of the experiment = C,

Let A denote the event that all the 4 drawn balls are red. Clearly the number of equally likely event points
contained in A = number of selections of 4 red balls from the 7 red balls ='C,

Therefore by classical definition of probability we get

7.6.54 7
L TR

Let B be the event that two of the drawn balls are red and two are white.

Clearly 2 red balls can be selected from 7 red balls in ’c, ways and for each such selection 2 white balls can
be selected from 5 white balls in °C, ways. Therefore 2 red and 2 white balls can be drawn in ¢, X °C, ways.
Therefore by classical definition of probability we get

(Tex% %) PC=14/33

(i) The mean of 5 observations is 4.4 and the variance is 8.24. If three of the five
observations are 1,2 and 6, find the other two.

Let the other two observations be a and b. Since the mean of 5 observations 1,2, 6,a,and bis 4.4, hence

we get “EEEER 4 4 or ath = 13 s (1)
Again the variance of the 5 observations is 8.24. Hence
I ZXF - 24
124224-6%+a*+b* 5
gr—yp (4.4)*=8.24
Ora?+b?*=97
Putting the value of b from eq (1) and solving we get
A=4ora=9

Whena=4wegetb=9and whena=9wegeth=4
Therefore the other two observations are 4 and 9.
Group-D
4(a) Answer any ONE question: (5 X 1=05}

(i) If tanx - tany = a and Coty - Cotx = b, prove that + ==Cot(x-vy)

Sinx cosy—cosXx siny

We have a =
cOSX COSY
sin(x—y) COSXCOSY
= = 1

B casxcosy rifa= sin(x—y) (1)

: sinxcosy—cosx siny _ sin(x— y) siny sinx
Again b = ( ri/b= (2)

siny sinx " siny smx sin(x—y)

Now (1) + (2) gives 1/a + 1/b = cot(x-y) proved

(i) Ifa Sin o = b Sin B, then show that b Cota + a Cot f = (a + b)Cota—?s-
a
= k(say)

sinf Sma
Soa=kSinf andb=ksina




L.H.S=k( Cosa + cosf3 )=k. 2. Cos#.(‘.osm—;E

Cos it
2

.ot
Sl]’l—ﬂ
2

k(2 sin 22 cosE)
2 2

(a+b) cot%

(b) Answer any TWO questions: (5 X2=10)

(i) Exhibit graphically the solution set of the following system of linear inequations:
X-2y<2,x+y=3,-2x+y<4,x=0,y=0

= <

N

X' "-%Ez/ / \ =X
] D
A /
YI
We have x-2y <2 ---------om- {1}, XHY 2 3 memmmmmmrinn (2), 2x+y<4--——ee- (3)
The linear equation corresponding to linear inequations (1), (2) and (3) are
X—2y=2 -memn (4), x+y=3 -mmmmmmv (5), -2x+y=4--mmm- (6) resp. Each of the equations (4) , (5) and

(6) represents a straight line and divides the xy plane in two half spaces. From the graphs the straight lines
are

“ e &

AB , CD , EF resp. We see that the origin does not lie on line (4) and it satisfies the inequation (1).
Therefore the solution region of the inequation (1) consists of line AB and the half space containing the
origin. Again the origin does not lie on the line (5) and it does not satisfy the inequation (2). Therefore the
solution region of the inequation (2) consists of line CD and the half space containing the origin. Further
the origin does not lie on the line (6) and it satisfies the inequation (3). Therefore the solution region of the
inequation (3) consists of line EF and the half space containing the origin.

x= 0 represents the y axis and the half space on its right while y = 0 represents the x axis and the half
space above the x axis.

The intersection of all the half spaces stated above is the shaded region and represents the solution region
of the given system of inequations.

(ii) Find the number of combinations and number of permutations in the letters of the word
ACCOUNTANCY taken four at a time.

Clearly there are 11 letters of 7 different kinds in the word ACCOUNTANCY

C,C,CA,A; N, N;Q;U;T;Y

Now 4 letters can be selected out of the above 11 letters in the following different ways.

(a) three like letters , one different

(b) two pairs of like letters.

(c) one pair of like letters and other two different

(d) four different letters.

In case (a) three like letters can be selected in 1 way and one different letter can be selected from 6

different lettersA,N, O, U, Tand Yin 5c, ways. Therefore number of selections in case ( a) is 6.



In case (b) two pairs of like letters can be selected from the three pairsC, C; A, A; N, Nin>C, ways.
Therefore number of selections in case (b) is 3

In case (c) one pair of like letters can be selected from the three pairs of like letters in 3¢, ways and for each
of such selections two different letters can be selected form the remaining 6 different letters in °c, ways.
Therefore number of selections in case (c) is 3¢, X%, =45

In case (d) 4 different letters can be selected from 7 different lettersC, A, N, T, U, 0, Yin’C, ways.
Therefore the number of selections in case (d) is 35.

Therefore the required total number of combinations= 6+3+45+35= 89

In finding the permutations of the letters in the word ACCOUNTANCY taken 4 at a time we are to arrange in

all possible ways each of the above selections. Clearly (a) gives rise to 6 X—' =24 permutations. ( b ) gives

rise to 3 X o-— = = 18 permutations. ( ¢ ) gives rise to 45X - 2 - 540 permutations. ( d ) gives rise to 35 X 4! =

840 permutations. Hence the total number of permutatlons = 24+18+540+840= 1422

(iii) Show that the roots of the equation 9y - 24x + 25 = 0 are complex numbers; solving the
equation show that the complex roots are conjugate complex numbers.

Ox* - 24X + 25 = 0 ==mnnmm- (1). Discriminant of eq (1) D = (- 24)” — 4x9 = -324 <0.

Since D< 0 hence the roots are complex numbers.

Again 9x* - 24x +25=0

(3x—4)*=(3i)=0

3x-4-3i=0=>x=4/3+i

3Xx—4+3i=0=x=4/3-i

Which clearly states that the roots are conjugate complex numbers.

(iv) IfZ=x+iy and 37 P find the position of the point Z in the Argand diagram.

z-3F2f+3 |

X+ iy - 3|=2>{+|y+3 |

(x-3) +v 4[(X+3) +v]

Or(x+5) +y* =16

Therefore the point z in the Argand diagram lies on a circle, the centre of the circle is at (-5,0) and
radius is 4 units.

(c) ) Answer any ONE question: (5X1=5)
(i) The co ordinates of the two ends of latus rectum of a parabola are ( 3,4) and (3,0). Find

the equation of the parabola .
As the x co ordinates of the two ends of latus rectum are equal, latus rectum is parallel to y axis. Again
latus rectum and axis of parabola are perpendlcular to each other. Hence axis of parabola is parallel to x
axis. Eq. of the reqd parabolais ( (y — B)=4(x — a)-———--(1)

The co ordinates of the end of the latus rectum of the parabola are(a +a, § + 2a ) and (@+a,B-2a).
We have ¢ +a =3 -—=----- (2)

B+2a=4—(3)

p-2a=0---- (5)

Solving eq (3) and (4) we get f=2and a=1.
Puttinga=1in (2) wegeta =2
Hence eq of the parabola is ( y —2)” = 4.1(x-2)
Ory-4(x+y)+12=0
(i) (a)(5,-4)and (-3, 2) are two foci of an ellipse whose eccentricity |s = . Find the length
of the minor axis.
Let 2a and 2b be the lengths of major and minor axes resp and e be the eccentricity of the ellipse. Then by

eq we have e = 2/3 and 2ae = distance between foci = v64+ 36 = 10
Solving we get a = 15/2.

Now b?=a’ (1 - e%). We have ae = 5 and solving we get b %



Hence the reqd length of minor axis = 2b = 575

(b) Show that the difference of the focal distances at any point on the hyperbola
9%’ - 16y” = 144, is equal to its transverse axis.

iF 2a and 2b are the lengths of transverse and conjugate axes resp of the hyperbola

L (1). Then we havea=4and b =3

Hence the eccentricity e = 5/4

Foci of the hyperbola (1) are S(ae,0) and S'( -ae ,0) i.eS(5,0)andS (-5,0)

Now taking any point P(a sec® , btan®)

Then SP = distance between the points $(5,0) and P( 4 sec@ , 3tanf)

=4/ 5 — 4sec®? + (0 — 3tan@)’

Solving we get 5 sec - 4.

Similarly S'P = 5 sec® + 4.

Hence §'P - SP = 5 sec® + 4. — (5 sec® - 4) = 2.4 = length of transverse axis of hyperbola.

¥/16 -y*/9 =



