. Inter (Part-l) 2019

Mathematics Group-ll PAPER: If
Time: 2.30 Hours | (SUBJECTIVE TYPE)| Marks: 80
| SECTION-| '

2.  Write short answers to any EIGHT (8) questions: (16)
(i) Prove the rule of addition 2 + : 2 : = .
Ans g Now, E-l-lg ) | -

cC ¢

T

=a s +b. e

=(a+b). ':lc*

_a
c

(i) Find the multiphcatwe inverse of (\E —\E)
LD nverse of (\2, +5), a=/2, b =5 is given by

[Ni)- {(—wf 57’ (2 ;t\(r—if 32) (2?5 2{55)

. (%7

(i)  Express the complex number 1 + r\ﬁ in polar form.
LIS step-:

Put rcos@=1andrsing= /3

Step-il:
2= (12 + (V3)
=> r=1+3=4 = r=2
Step-il:

@ =tan*‘3‘1@=tan-‘\(§=60¢

Thus, 1 +n/3=2cosB0°+i2 sin60°
(lv}  Write the power set of {a, (b, c}).
Ans %

A={a, (b c})
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Power sot of A is

P(A) = {, {a}, { {b, c} }. {a, {b, ¢} }}

(v) Show that the statoment p —» (p v q) is tautology,
Ansg First we will construct truth table for p-(pvq)

Plalpvg|lp-(pvq) -

g 1T T T !
TIF T T

FL1T T T

FIF F T '

Since all the possible values of p -» (p v q) are true,
Thus p -» (p v q) is a tautology. '
(vi)  Prove that the identity element e in a group G is

unique. '
XD Theorem: |
If (G, %) is a group with e its identity, then e is unique.
Proof; ’

Suppose the contrary that identity is not unique. And Iél
e’ be another identity,

e, e’ being identities, we have

e'Xe=eXe=e (eisanidentty) (i
eXe=eXe =e" (eis an identity) (i) |
Comparing (i) and (i), ; '

e'=e
Thus the identity of a group is always unique.

- ' 1 0
(vii) IfA =[; ;] and A? =[0 1]. find a and b,

@ afy = weft Y

A2 " 1(1) +(-1)@) 1(-1)+ H)(b)] ~ 2
a(1) + b(a) a(~1) + b(b)

[1-3 —1-b]
a+ab -a+b?
1 0 1-a -1-b 1 0
- Jp .
Now A "[0 1] “ [a+ab '-a+b’]=[0 1]

Comparing corresponding elements, we get
1-a=1 B, a=0 '

|
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& 5
bi) HB=| 3 -1 , find cofactor B,,.

- i T T _-2 5 1 "2
— . AT "'2 )
. (ix} Aisa skeﬂ-symmetric L B, then show that A?

is 2 symmetric matrix.
Ansg {j} Let A be symmetric, so Al = A,
LA =(ALA)N =AL, A=A A= A?, 80 A2 symretric,
(%} L. A be skew-zsymmetric = Al=-A '
{}'-F]‘ =(A. A=A A=_A -A=4+A?
A? is skew-symmetric,
) {x) Solve x2 10 = 31,
% FL:* x ' =y, then the given equaﬂan beccmes
jz -10= 33’
Y¥-3y-10=0
(¥y-SKy £2)=
y=-225

t'n

U

(l
Y
]
~ 18
ST RS
N
"
(&1 BN

=) S,S=;-—

= (xi)  1f o { are the roots of x% - px - p -6 =0, then prove
that (1 +a){1 +B)=1-c. . S

Z-pt-p-c=0

¢ Here 2=1.b=7c=p-~¢c
]
a¥f=-—=
Tz
C p~C
Al =S
R BT ey

Now we wil peove that
(i+a}1-p)=1-
S.=(1 4 a)(1 +g,

[ ¥
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=1+a+p+af
=1+(a+p)+ap

=L M)
- =1+p-p-c=1-c=RH.S. f’,/
Thus (1 +a)(1+B)=1-c gt <
(xii)  Discuss the nature.of roots oﬁhr:,eqﬁatren x2-5x+6=0.
OB Here, a=1, b=-5 Ef

Disc. = D.=b?< 4ca = 25 4(6)(1) 25 24 =1
——Since (i) D> 0, and it is a perfect square, so the roots

" are rational and unequal.

3.  Write short answers to any ElGHT (8) questlens (16)

(i) Defme proper fraction. -

B Ans ratlenal fract:en 2.

Q(x) is called a Proper Ratiaonal. .

»Fractlon if the degree of the pelynom:al P(x) in the numerator -
s Iess than the: degree of the ‘polynomial. Q(x) in the

q tor. F | 3 =5 . d sz ,
enomlne or. For examp Hemar gt 2+ 4 an 1_ere proper

rational fractlons or proper fractions.

_10x +13 A B.

(u)

n+'
~ value of A.

- BB The factor xz — 5x + 6 |n the denominater can be_ |

factorized and its factors are X - 3and x-2.

x2 — 10x + 13 - x2-10x+13
(x-i)(xz‘ x+6) == 1)(x - = 2)(X=3)- - .
- 10x+143~ -~A B - C
SUPPOSE (x 1)(x 2)(x - 3) Xx-1.x%x-2 x-3
— 1Ux+13 Alx - 2)(x - 3)+B(x 1)(x 3)+C(x 1)(x 2)

whlch is an :dentlty in X. :
Putting x = 1 in the identity, we get .
| (‘I)2 10(1) + 13=A(1-2)(1-3) +B(1 - -1)(1-3)+C(1 - 1)(1 2)
— 1-10+13=A(-1 )(——2) + B(O)(—z) + C(U)(-—1)
_ 4=2A
A=2
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TSR e

S i

X "k - L
() U (x - a)(x - b){x -~ c) “"x-a ' ' x-b ' x-c"’ ind
value of B,
Ans X A B C
el = a)x-D)x-¢) x-a x-b x-¢ (1)
X A{x bi{x - ¢) + B{x —a){x - ¢) + C(x - a){x - b)
* = (x-2)x-b)x-c) (x - a)(x - b){x - ¢)

= Xx=Ax-b){x-c)+B(x-a)x-c)+C(x-a)(x-b) (2)
Put x=3aineq.(2), we have

a
(a - b)(a-c)_

Put x=Dbineq. (2), we have

a=Ala-b)la-c) = [A=

b
(b—~a)b-c)

=i b=Bb-a)}b-c) » |B=

Put x=cineq. (2), we have

c
(c - a)(c - b)
Putting the values of A, B and C in eq. (1), we have
: X a b
(x - a){x - b}{x - ¢) (x ajla-b)a-c) (x - bj(b~-a)(b ~¢)
c
*x-co)Nc-a)c-b)

c=C{c-a)c-b) = |C=

Hence partial 1rédicns are
a o b Gl C
(a-bla-c)x-a) (b-a}b-c)x-b) (c- a)(c - b){(x ~ ¢)

| 1 1 . W
g (iv) If the numbers k'2x+qand o= ak _q are in harmonic
sequence, find k.

1 1 1 :
4 (Ansg K'2k+1'ak_7 2EinHP.
= k., Zk+1,4k-1areinAP
d=(2k+ 1)~k =(4k - 1) - (2k + 1)

= ZX+l-k=4k-1-2%-1
o Keilm2k.2

= X-2-k-1=0

e n-1=u |
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peasa g et e gt et s Dk sl 2 | TR ————

= k=3

(v) Find sum of infinite goomotric serlus 241+ {J 5+ -,
Ansg Given 2+ 1+0.5+ .,

Here, a=2,r =%

Using sum formula for infinite geometric series,

\ - a’
IR FE R
- R (T
R ML
-3 .32

(vi)  Define geometrlc mean.

BN A number G is said to be a geometric mean (G. M.)
between two numbers a and b, if a, G, b are in G.P. Therefore

S"'%:}Gzab_:'G.t\(_b ' . k&

(vii) If 5, 8 are two A.Ms between a and b, find a and b.

Ansg Given that 5, 8 are two A.M’ S between a and b.
i aSBbaremAP
Also, A;=a+d - Ps #M=5-a
- ' 5=a+(5-a) (1)_ . Also d = Db - 8 (Difference)
or S5=a+(b-8) “(2) e
Subtracting (1) from (2), we get

a+h-8-5=0
or a+b-13=0 TR Ny _ :
- or a+b=13 | () .'

and A,=A, +d

- . 8=5+(b-8) |
8=b-3 or - b=8+3 or.. b=11

or
Putting b'= 11 in equation (i),
a+11=13 -
a=13-11
a=2

Hehce a=2 b=11
1 1
(vili) lf" b and are in A.P, show thatb = 2?_(:; .

I
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Q
s |
e
o I S
=
o=
W
@
-]
>
)

1 -:; . -l— _ —15 (As difference is same in A.P.)
o W I 9
= b'b a'c
2 _c+a 1_atc
— .b_ ac = b— 230
2ac
= b_a+c

(ix) Prove that "C ="C__

Ans i fmrn n different ubjects we select r objects, lhen (n~r1)
objects are left.
Corresponding to every combination of r objects, there is
a combination (n - r) objects and vice versa.
" Thus the number of combinations of n ‘objects taken or

at a time is equal to number of combinations of n objects taken :

(n -r) at a time.
"C.="C,.
{x) Expand (1+ x}"” upto3 terms.
. 1(1 )
3
Ansg (1-2x)"3-1+3(-2x)+“—“""—‘(~2x)2+ ......
2 3G '
s B3 ~
=1-*'§X+21 (4X2)+ ......

Neey- B E:
-1-3):-—9:(-4- ......

Puttmg x = 0.1 inthe abnve equatton we have
(1-201)"™=1-3 2 (0.0)-5 (0.

0 2 0.04
(0. B)”3 ~1-0. 5555-~ 0.00444  *

i\

(0.8)"7~0.9289

(#i)- ' Ev\alluate % correct to three places of decimal.
- [ 3{30=(30)"R=(27 +3)'®
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=| 27 (1 +I"2§f}:lm= (27)'# (1 +§)m
1\ _ .
= 1+‘§)
; N(_ 2 1( 2y 3
o B0 368G |

= 3[1 + .03704 - .001372] = 3[1.035668] = 3.107004
Thus /30 ~ 3.107 -
(xii) Check whether the statement 5" — 27 is divisible by 5
3 for n'= 2, 3 is true or false. - : '
m’ For n =2, we have - 2 ik
51 _ on=52_22=25_4=21
It is clearly divisible by 3. .
For n=3
gn=pn=53_23=125-8=117
which is clearly divisible by 3.
n=2,3is true. 714
4.  ‘Write short answers to any NINE (9) questlons (18)-

(i) Find r, when /=56 cm, 8 = 45°.

e Gy |
[ /=56cm, 6=45° y180“2=m=ﬁradians
L_ 56 _784_ - e
=g 11 > 11 —71..2?c:m_ | . A
" - e 14h . 4 ) ) ;- ; e
(ii) - Find the values of all trigonometric functions for—15z.
JAnsS 15 5=~7(2 %) + 7) -

The values of the trigonometric functions of the angle -15=

are same as the values of the trigonometric functions of the angle =.
sin(-157)=sinx=0 - cos (-15n)=cosm=-1

tan (=15 =) = tan n = undefined. cot (~-15n) =cotn =0
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Le

sec (15 1) = sec 1 = —1
~ cosec (15 n) = cosec n = undefined.

cos20 (sm2 0 + cos? 0= 1)

. 10-=0
n :

m cos 105° = cos (45° + 60°)
| il Tt 3@
V272 427 2
e M 5
22 \/_
7.2@

II

g i =608 45° cos 60° — sin 45° sm 60° |

. .. 1-sin® ‘cos®
(iifi) | Prove th}"-."t Cos® ~1+sind"
. m’ i —sin 6 ' |
: Ll S gos 0.
5 Multlply and divide by 1+ 8ne
| _(1—sin _9)(1 +sin0)
' cos 0 (1 + sin 6)
g 1 —sin? 9
, o COSG“*S‘HB) cosB(1+smB) 00529-1—sm20
S __.COSO_ _
: (1 +sin0) - R H. S | .
s (iv) Express the difference cos 79 cos 9 as product
‘ m  cos 79 -cos 0 = -2 sin 79; .9 |
P S S _—--—2$|n495|n39 |
e R b =0 1 S -g,___‘
g v) i Pr?-‘f.e sina - 'ta".-_2'
1 SRR o 1-cosa
m e I_"H',Sf sina
o P sin<5 i sin5
- 2' o el & o
_2sin 2 cos3  COoS 2
5 s tan R H S.

Fmd the value of cos 105° w:thout usmg calculator
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(vit} Find the period of 3 sin e

51
B> - 3snZ=3sing(@x+23)
=3$in%‘(2x+103:) ;
Hence period of 3sin . T is 10x.
.1 1 N
(V_) W'tl'lusualnotattonspmveﬁlal S et S
R N
D RHS=T+1s1 |
i -k |
.= i 1 . 1 2
Y. A A )
s-a s-b s-c _
Bt A T A H_ -
%( —a+s-b+s-0)
~=Z[35._-(a_+b+c)]
+ h !
RH.S =+ (3s - 25) ;o Scaduhdd
A 8
AT A i | As a8
: = g8 : $ i . G, :
(ix) Define incircle of the triangle ABC. A ¥

LB The circle drawn inside a triangle touching its three
sides is called its inscribed circle or in-circle. Its centre, known as
the in-centre, is the point of intersection of the bisectors of angles of
the triangle. Its radius is calied in-radius and is denoted by r.-

(x)  State the law of tangent. (any two)

Ans 2

_ a-B
(i | a_bztgn 2

) a+b iana;ﬁ-.
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R e i o

g T

By
i O

M prec- .
. : tanp—;i

(xij Show that cos (2 sin™ x) = 1 - 2xZ

Ansg LH.S=cos (2sin"x) .
Let, sin"'x=9 .
So, - "=ces20

= cos? O —sin?
=1 -=sin?9 -sin?0o

=1-2sin’0
=1 -2 (sin 0)?
After pumng value of 6

=1 -2sin (su-r1 (x))
i =1-2{sin (sm (x)] |
As~ " " sin [stn“i @1=6 -~ . | »

-1-2(x)2
= = 2%% |
=RES. . IF ]

(xii})’ Solve the equation for 6 < [0, ] cot’ 8 = 3-

Ans 8 | cot29=%

1._4 At =§.
fan e & T g
e = |
“tan8= 5
tan6=_32£__,' tan@ ;
T da . '.3[3
y 1 =1 O —
=0.7137 - or 409"--—07137 —409‘-“"'
Derwedfxtan 7N " wherenez
- 0=0.MM372 . 9=-0.7173+nn
- 9=(4_0.9°+nn) 0 = (-40.9 + nn)

 §.5={£409 + mn}
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(xiii)  Solve the equation for 0 € [0, n] 2 5in 0 + cos?*8—1=0.
ERANS I 2sin0+cos?0-1=0
: - 2sim®—(1-c0s20)=0
2sinf-sin?0=0
sinB (2 -sin0) =

sinf=0 2-sin6=0 B
B=sin1'0 . : 2=sin6
0=0,n _ ,  impossible
as |sin 0] <1 <

Thus the answer wull be 0, n.

v .. -SECTION-II
NOTE Attempt any Three (3) questions.

Q.5.(a) If G is a group under the operation “X” and a, b € -

G, fi nd the solutnons of the equation: o G (5)
(l)aXX b (ll)xXa-b ' i
Ans leen tlja_t-a‘ sl v e w _. -
sAa¥x=n" 0. o (i)xXa=b
Pre-multiplying by a™', we have | Postmultiplying by a~', we have
(@' X a) Xx=al¥Xb |« (xXa)Xa'=bXa
{by Associative law) x X (a X al)=bXal
e X X =_'a_'1 X6 = A .+ (by Associative Iaw)
| . x=a'l%b R E xXe bXa‘1' '
: Wh.iCh .Js desired so_lutlor_l. =B X - o g
which is desired solution. e
(b) If 7" and 10" terms of an HP are % and -% %
wiia g o respectively, ftnd_lts 14 term., DD & _ (5)
.t | 1 5 : ; 'I 5 - | .‘..-’- Sk
!EBInHP T LT D R A
g
InAP a; =3, aw*‘*'g' ; _ i
Thus ~a,=a+6d = a+6d=a (i)
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iﬂ?d J‘ a =29+ 9\‘1 =3 Q%+ gd o e (“)

M- @) =
. 21
6d -9d =3 5
3 Qd:15:2i
o
.. 8
— “Sd‘“‘“s
= 4=g
- 2
Pulling d = 5 = in equation (i), we get
ors())-
a+%§=3
13 38=-49 3
| ed~garpeg
3 2
Thus, a=§wd=g
bhw,aﬂ=a+13d'
-3 +is(g
3,26 _3+26_29
*5*5°" 5 5
au=%g in AP.
“
au'-:'z'§ in H.P
a+li a a
Q.6.{a) Show that | a a+! a [=R3a+). (5)
a a a+l
BB “Adaing C, and C, in C,, we have g
a+l a a Ja+/! a a !
a a+! a = i13a+/ a+/ a
a a atl

3a+/ a a+i|
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1 a a
=(3a+{) |1 a+/ a
: 1 a a+/
1 a a '
=@a+n |0 I 0} (subt R, fromR,, R,)
- g G "

(e, R, - R,, Ry~ R,)
=(3a+)(7-0)=(3a+N2=RH.S.
(b) Prove that™'C_+™c_ ="C . | (S)

D {Ks =mic +mic

i o n-1

= +
rn-1-r |r-1jn-rj

" n-1 " in - 1]
Ar=1n-r=1 fr=1(n-rn-r-1

. n-1 [_1+ 1 ]_ [n - 1] [:n—r+r'J
r-1ln-r-Ylr n-~r] -1 ln~r-YLe(n-n
- nin - 1] ___n = ng
Ar-N(-nn-r-=1"|r]ln-rf  ™r

; = RIH.S,
Hence ™-'C,+ #-1C,_ =7C

r

Q.7.(a) If a, B are the roots of 5x2 = x — 2 = 0 form the

equation whose roots are i" and 3 . (5)

B

mﬁ&r&a=5,b=-1,c=—2 :
i @, 8 be the roots of ax? + bx + ¢ = 0, then

e s ot T 1 i Tl el
. O e K5
Sumofmc{s-snai-ﬁ-smwvﬂ}
1
Sa+l) . 5 ' 3
o - g
- ~8
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- '_§_§_9_9_45
- PmductsqfrontsTP - B*flﬂ_ = Dkt i
: ~ B
Required equatlen' is
| ' =S FRi=0 - _ |
Ik, | 112"'31-‘;—5-" or 2x2+3x'—'45=b

(b) Use mathematical induction to prove that n! > n? for
.  integral valuesofn>4. o 22T (5) .

Em0—1 Forn=4 :
LHS=n!= 4' 24
7 RHS=nm?=@4)3R=16"
’ Clearly 24 > 16 -
' Statement is true forn=4 - :
C-2 Suppose the formula is true forn= k

. _,eﬂki:_kz ' fipd ; - i (I)
C-3 Nowwe want to prUVE forn = k+1, P
e, (k+ > (k+12 BT 0

. Multiply by k + 1 on both sides of (i), we get
kEDK>KENKE T JIL g _
= (k+)> kDK .k2=-k+1w<z4'
= (k+1)>Ek+1)? -
- Hence by the pnnmple of . mathematlcal mductlon the
~ statement is true for positive integral values of n.

' Q.8.(a) A railway train is running on a circular track. of
radius 500 meters at the rate of 30 km per hour.

Through what angle will it turn in 10 sec? (5)
EEB Speedoftraln 30 km/h P |
_ 30 x 1000 '
=760 x 60 m!s -8.333 m/s
= ln one second, train cover the distance of 8.333 m and
in 10 second, train cover the distance
=10x8.333m
=83.333m
Now consuder the Fig.
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ey (b) . Reduce sm“ 0 to an expressmn mvolwng only functlon ah

e — KT B I T,
- ” ¥ b Y
. o
* L} '
a

O = center of circular track
|OA| = |OB| = radius of circular track =y =500 m
Now if train start from point A, then in 10 s it cover the 1
distance of 83. 333 m (OR you can say that the Iength of arc
AB is'83.333 m) so o . i =
Now clearly, we have A
Y =500 m =83, 33 e

PET I'*re = ef-;_:-m.—:mesmad Brad

-

of multiples of 0 raised to the first power - 2<(8)°
A O 1—00529 SN ; :
. 2
m o sin 0= T .

(sz 62 = (1 .020,5.28)

g A a8 P e 200529 |
- sin® 6=— A

S con ey o T,
=z{1+(_ 25 ) 200526}

1{2+1 +cos4{-} 4c0328} :

b TALE 2
~ 3+ cos 40— 4 cos 20
=+ =
Hence $|n49_.3.--4 cos %B+cos -_49
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Q.8.(3) Prove thatr,r, 4 rr, 4 1,1, = 87,
- [}

; LHE. = [4Fy % 05 % 1,1,
P f'v !_'. ff /»

1
+
"

i(s-2aj)(s-bj (s-byfs-¢) (s-cis—u))
_&2{s+c+a—e + 3~ D)
(3-3j{e-bis <))

_fs-(a+b+g) S

s(s—aj{s-b)fs—cj” |
A4(3s — 23) A s4b4 0
- y‘d ?’ & - o
4€ : o
= Zs=asbie |
s .
=778=¢=RHS

v

!

\
\"“\ ! —

o |

Q..l

!

Ny
-

e I = - . A o

(b) Prove thattan™ A + tan~ B = tan | =2

1 AB’ (5

m Lt tamtA=y — fanr=A
and  famtBEy- = any=gp

: tan x4 1 -
Now, tan(x +yj=—20rtleny A+B

i-fanxtany 1- 4B
A+E
= ¥y =tz
XYY =N -AB >
~ lemiA+tar i B=tant At E]
i tan’ B=tam 75
. -~
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