Inter (Part-l) 2017

Mathematics | Group-l PAPER: |

Time: 2.30 Hours | (SUBJECTIVE TYPE) Marks: 80
: | SECTION-I )

2 Write short answers to any EIGHT (8) questions: (186)

(%) Does the set {0, -1} possess closure property with respect to:
(a) addition (b) multiplication

§AnSs 2 ' (a)

Since (-1) + (1) =-2 {0, -1},
so {0, _1} is not closed w.r.t addition.
- (b)
Since (-1) x (-1)=1 e {0, -1},
So {0, —1} is not closed w.r.t multiplication.
(ii) Find multiplication inverse of a + bi.
BB For multiplicative inverse, the reciprocal of a and b is:
1 -b . .1 b .
@7+ () (a)2+ (02 ai+b? al+b?
(iii) Prove that |z,z,]| = |2,| |z, V Z;, 2, € C
/Ans IS Lol =] 2 al
As we known that: |
z,ia+ib,zz=c+i_d,ﬂ1en
|z,, z,| =|(a +ib)(c + id)|.
= |(ac — bd) + (ad + bc) ij
=+/(ac - bd)? + (ad + bc)?
V(@ + b + &)
=zl . Izl
This result may be stated thus:
The modulus of the product of two complex numbers is

equa! to the product of their moduit. |
(iv)  Define proper subset and m1proper subset

Ansg Proper Subset:
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If A'is a subset of B and B contains at least one element
which is not an element of A, then A is said to be a proper
subset of B. In such a case, we write:

A < B (A is a proper subset of B)

Improper Subset:

If A is subset of B and A = B, then we say that A is an
improper subset of B. From this definition, it also follows that
every set A is an improper subset of itself.

(v) Show that the statement is tautology ~ (p = q) — p.
Ansg
| ~(p—q)

P|q P—>q ~(p—q) il

T[T T F T

T | F F T 1

F|T 1 F T

FIF R B E T

Since all the possible values of ~(p — q) — p are true.
Thus ~(p - q) — p is a tautology.

(vi)
Ansg Suppose the contrary that identity is not unlque And let
e’ be another identity.

e, e' being identities, we have

If (G, -X-) is @ group with ‘e’ its identity then ‘e’ is unique?

e’ Xe=eXe=¢e (eisan idéntity} (i)
e X-e=eXe=¢e (eisanidentity) (i)
By comparing (i) and (ii), we get
ol e'=e .
Thus the identity of a group is always unique.
i 0
(vi) A= [,: _J, show that A* = 1.
AnsZ a=(i 7]

b

Off1i. 0

a8 i k —JL -J
_[ i(i) +0(1) i(0) + O(-i) ]
LI+ () 1(0) + (=)=

]
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ernfd S0
TSR A Lo -1 0 -1

[ -1(=1)+0(0)  =1(0) + 0(-1) ]
L0(=1) + (-1)(0)  0(0) + (-1)(=1)] -
1

7
=lo- 1]“2

A% = fz Proved

(viii) A = [; 1_:'], show that A - _(E)t is skew-

hermitian.

A=l i
Let, = A - (A)t
K 1+t] [_| '1]_[2i I]
L1 o = TR " B G B
| d JEDiJI\i] _
pel
Now. @< 51
[o2i« |
~JEOUN

Thus Y = A — (A) is skew-hermitian. ,
bc ca ab

(ix) Without expansion show that

be ca ab|
@D LHs=|1 T 1
e a b c

- a b c - .
Multiplying all elements of second row by ‘abc’, we have

- ¢
f
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bc - ca ab
__1 |abc abc abc
“abc | a b ¢
a ) c
1 bc ca ab
bc ca :ab
a b c

Since all elements of 1% row and 2™ row are identical, so

1

=3bo P S0 =R:H.5

(x) .. Solve the equation x¥2 — x4 -6 = 0.

XD This given equation can be written as: -
| (xR — x4 _g =0
Let xYM=y
; The given equation becomes . -
y?-y-6=0 |
(y=3)y+2)=0 -
y-3=0 - y+2=0
y=3 y=-2
As x4 =y :
So, x¥4=3
(xﬂd)d - (3)4
x=81
and x'i= Ve
" ey
(XIM)-} = (_2)4
x=16
Hence the solution set is {16, 81}
(xijy When x® + kx? — 7x + 6 is divided by x + 2 the
remainder is — 47 Find the value of k.

D et fp)=x+kE-Tx+6
and X —a=x+ 2, we have
a=-2
(By Remainder Theorem)
Remainder = f(-2) *
=(=2)3 +k(-2)2-7(-2)+6
=-8+4k+14+6
=4k + 12

~abc
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Given that remainder = -4
4k +12=-4 |
4k = -4 - 12
4k = -16
k=-4
ii) Provethat1+ o+ n?=0.

We know that cube roots of unity are:

1._1 +3[3| ~1 —23[3i
It —1+3[3: |
then w2 ci :
~ Sum of all the three cube roots -
1+o+w2=1+ _1+\I§l _1_.\[—
—1+\!_1—1—\f§l
8
=5=0"

Hence sum cf cube roots of unity
1+o+w0?=0

3. Write short answers to any EIGHT_(B) questions: (16)

(i) Resolve =13 into partial fractions.
| Bl TR P
B> EatwEhen
i B

A=) x*+1 T x—1
1=AX=1)+B(x+1)
Put x+1=0°

Now putx—-1=0
x=1in (1), we get.
1-28

]
B=35

o

(1)
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T

~ Now,
11
1 _ 2 N 2
X+ x=1) x+1 x-1
S _ 1 1
. =2x+ 1) 2(x~1)
"~ Which are required partial fractions,

- AL P
(i) 'fa g arein G.P, show thatr = o
; %%dreinuP

1
b a -
r= 1 b (i)
- ﬂ =
1
¢c . b : o
Also *“T-c - (ii)
b
Multiply /i) and (ii),
,_a b
M =hNg
a

(ii,  Convert recurring decimal 0.7 into vuigar fraction,
EEEr  o7=07777.
=07+ UO?+UU[}?+DUUO?+
7 / 7 7

= H"Tﬁﬁ 10_00 40,000 T *esen
Here, a=70
_ ? F"10_1 4
PC100%7 - 10
%)
A0 7 v
Sm_1 N
=18
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(Iv) 11618 the harmonic ¢ mean 0 between 2 2nd b. find & 7

LD Hare, =2 hep

Wae knnw that
~ 7ab
H.M = a4b
3y given condition,
- _22)(b) _
= HM = Y i
4h
4b = 5(2 + b)
4b =10+ 5b
4b ~ 5b =10
b =10 ;
= ~10
(v)  Find the A.P. whose nth term is 3n 1. "
E‘--“l'-E’(':Iu.uz‘n:n a, =3n-1 : |
Substitutingn=1, 2, 3, 4 and 80 on.
For n=1 a,=31)-1=2
n=2 32:..:{2)—1-75 E
n=3 a,=2(3)-1=3 j
n=4 3, =3(4)-1=11|
and so on. '
~ Therefore, the required APis2.5,8,11,....,3n~-1.

(vi) How many words can be formed from the letters of
the word ‘Objective’ using all letters without
repeating any one?
EEB we have to form permutation of 9 letters {aken 8 2t 2 ime. y
9P9,= 8! -
=9 xBx7Tx6x5x4x3x2x1
= 362, 880

(vii) In how many ways 4 keys can be arranged on 2
circular key ring?

[Ansg 4 keys can be arranged on a circular key ring in % (31) or Iways.
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(viii) Find the values of n and r when "C, = 35 and "P_= 210.

[ nc =35 P =210

3 i . :
#=35 (1) _(n'j'_r)!=21o @

Usmg eq. (2)-in eq. (1),

/6& ; r=3
Y- ye

b Put in (2),
ol
..'_:‘ ( '—'3)| 210 2
nl 2x3x7x5x1x4><6
(n-3)! 1x4x6
n! 7!

(n=3)-
n! 7'

(n-BL 7 =8). _
np _TP = | oo : -
n=7 - | .
(ix) I1fS={1,23 - 9% EventsA {2 4, 6, 3}, B={1,
~ 3, 5}, find P(A-L B).

> =~ s={1,23----,9
n(S)=9
¢ A={2 4,6, 8}
B={1,3,5
AUB={1,2,3,4,5,6, 8}

‘n(AuUB) =7
F’(AUB) n(S)
(x) Prove that1+5+ 9+ -+ (4n-3)=n(2n - 1), for
n=1,andn=2

BB ror  n=1,

Scanned with CamScanner


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

T

(xi)

LHS=RH.S=1
For n=2, -
3

LHS=RHS=3

Expand up to three terms (1.— x)"2,

: 1(1 ) : ol
g femadid]
E!IB (1’_ 14’2—1+( )(—.x) —2 (—x)2+
o0 N v 1 .
- 2&?0&'@ b
- ' Y (_) e
“1—;x—;x *116’(3_ ----- i —vahdn‘ix]-ﬁ

(xii)

Using binomial theorem, calculate (0.97)3.

LB (0.97)% = (1. —0.03)

= () (1® 0030 + etz (-0.09y . By -
(-0.03)2 + @ (1) (-0.03) e

=1+ 3 x (-0.03) + 3 x (0.0009) — 1 x 0.000027
-=1-0,09 + 0.0027 - 0.000027 = 0.9127 |

‘4. Write short answers to any NINE (9) questions: - (18)
i Find /, when 8 = = radians r = 6 cm.
As we know that '
[=10
By putting the given values we get
/=06n . -
/=18.85cm | | <
(ii) Verify cos 26 = 2 cos? 6 - 1, when 0 = 30°, 45°
Ansg cos 20 = 2 cos? 0 — sin? 0 — cos2 0

cos 20 = cos? 0 - sin2
When p=300
cos 60° = cos? 30° - sin? 30°

So, |t is proved that
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« c0s20=2cos?0-1 when 0 = 30°
Again, 0 =45° '
- cos 20 = cos?.0 - sin? 0

cos 90° = cos? 459 - sin? 45°

o=() - (&)

0=1-1

gegey s
Hence it is proved that: :
cos 20 =2 cos? 0 - 1 when 0 = 45°
-sin@ __cos®
cos®@ 1+sing"’

(iii)  Prove the iqehtity !

D> (Hg=1=sind
‘ - C0s 0
=1—$in() 14 sin0
cos0 ~1+sino : )

___1-sin20 _ cos? 0 cos O
cos 0 (1+sin0)  cos0(1+sin0) 1 +sin
=R.H.S - b ’

'(iv) If o, B, y are angles of triangle ABC t.hen
: rove th
tan (o + B) + tany = 0. j | ¥ "
tan (o« +B) +tany=0 (i)
o+ B +y=180° '
o+ =180° -
Put in (i), ! & {
tan (180° - y) +tany =0
tan (-y) +tany=0
~tany+tany=0

0=0
LHS=RHS.

(v) Provg that cos (o + 45°) = :{—-2' (cos a-sina),

Ansg .COS (o + 459
‘ /

= COs o cos 45° — sin g sin 45°

1 1
co = Tai prbey o
. S ‘\li S|nﬁ.‘\!§ r

1 . .
Q—E (L‘:OS:. a .- sir} a)
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e ————— R [—— =S T

(Vi)  Express 2 sin 50 cos 2 @ as sumor cliHnmm,n

m 2 5n \}ﬂ COs .,_ﬂ = gin (.,_‘:I”' + _:“'l + &N {E'.I“ H"}
= gin 70 + sin 30

. X
(vii) Find the period of cos 6"
Ansz X - e (X } P, | .
COS 3 —cosk5+2n = cos i (x + 12n)

Hence period of cos g is 12x.
(viii) In a right angle triangle ABC, a = 5429, ¢ = 6294 and
Yy=90°%Find b, a.
(XD Given, a=5420 |

c = 6294
: y = 90°
Tofind b=7
a="7 >
From the above data, .
&R
A be=7 =
From figure,
5429
Sin & = 5204

sin o' = 0.862567 .
a =sin™! (0.862567)
a = 59.606°

a = 58°36'
And by Py‘thagora‘s Theorem

+ a‘

b*
LN
(6294)% - (5429)°
b* = 10140385

b = 3184.398
(ix) Define the term circum-circle.

LI Tne circle passing through the three vertices of a
tnangle is called a crcum-gircis.

l
qujc[! M(?\J
il ll i H

p——
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{K) Flnd the area of trlangle ABCI[E 524 b = 276, ¢ = 315.
END Given, a=524 b=276,c=315

_atb+c

SR
_524+276 +315 _ 1115
- 2 2
s =557.5

s-a=335s5-b=28155s-c=2425
By area formula,
A =4/s(s - a)(s - b)(s - )
=+/557.5(33.5)(281.5)(242.5)
= 35705.894 square units

(xi)  Show that cos (sin~? x) =1/1 — x?.
XD Given, cos (sin"! x) =4/1 - x2
L.H.S = cos (sin"" x)

Let sin"'x=0
1
# sin ¥
X =cos 0
As cos 0 =41 - (sin 6)2
x =1 - (sin 6)?
As 6 =sin"! (x)
=1 —[sin (sin~" (x))]2
As 8=sin[sin"' B)] =1 -x2=RHS
Find solutions of cosec 6 = 2, 0 € [0, 2x] .
cosecf =2
or -
cosec B 2
=5 -~ sinB =%
- sin@s positive in frst and second quadrants with the angle § = %
X
UEg
o B
Eil".—d G S "'6
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o

0 =%

6
n Sn
1 6'6
(xiif) Solve 2sin0+cos?0~1=0,0 ¢ [0, ] .
Ansg 2sin0+cos?0-1=0

2sin0-(1-cos?0)=0
2sin0-sin20=0
sin0(2-sin0)=0"

sin0=0 ; 2-sin0=0
0=sin"'0 2=sin0
0=0n ; impossible
as [sin 0] <1

Thus, the answer will be 0, =.
- SECTION-II
NOTE: Attempt any Three (3) q'uestinns,

(5)

Q.5.(a) Give the logical proof-of De Morgan's Laws.

Ans 20 (AUB)' = A'nB'
. Letx e (AuB)’
= XxXe¢AUB
= xgAandAg¢B
= xeA andxebB
= X e A'nB’
But x is an arbitrary member of (AUB)'
_ Therefore, (1) means that (AUB)' ¢ A'nB’
Now suppose thaty e A'nB’
- yeAandyebB
= YyeAandyeB
= y&AUB
- ye (AuB)’
Thus A'NB’ ¢ (AUB)'
From (2) and (3), we conclude that
" (AUB) ' = A'NB’
(ii) (AnB)' = A'UB’

(2)

@)
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It may be proved tqmllmly or deducted from AuB= BLJA
by complementation

(i)  ALBANC) = (AUB) N (ALC)
Letx € A U (BNC)

= XeAorxeBnC

= Ifx € A it must belong to ALB and x ¢ AuC

= X e& (AUB) N (ALC) (1)
Also if x € BAC, then x e Bandx e C. |
=+ X e AuBandx e ALC

X € (AuB) N (ALC)
Thus AU(BNC) < (AUB) N (AULC) (2)
Conversely, suppose that
y € (ALB) N (AUC)
There are two cases to consider:
yeA vyeA
1n the first case, y € AU(BNC)
If y & A, it must belong to B as well as C
i.e., y e (BNC) .
S YeAu(BnC)
So in either case,
ye (AUB)N(ALC) = ye Au{BmC)
Thus (AUB) N (AUC) ¢ Au(BNC) (3)
- From (2) and (3), it follows that |
AU(BNC) = (AUB)N(ALC) =
(iv) A N (BuC) = (AnB) U (ANC)
It may. be proved similarly or deducted frc:-m
AU(BUC) = (AUB)UC
by complementation.

b+tc a -a? ¢
(b) Provethat|c+a b b? =(a+b+c)la-b)(b-c)c-a)
atb ¢ _¢?
b+c a° a2
MLHS- c+a b bzl
1a+h . © c2 .

Adding C, in C,, we get

.la+b+c a al
=ja+b+c b b?
Ia+b+c C 2
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R e P I TN T

b ]
ﬂ--

| a
afatbte) [t b b
| G (;'-:
By interchanging rows and columns,
| 1 1
@(atb+o)y a b c (
at bt ¢
By G,-GC, Cy~Cy,
% 0 0
wavthtg)| @ b-a c-—-a
a- _ b: = n'.‘ c:‘ — a2 .
Expanding by R,
b-a c-a
Ra+tbve) 2 o2 2 g2
By taking common: b - a from C, and ¢ — a from C, .
=m+b+cmm4mc~m)bla clél

- a)(c - b)

—
—
—
—
=
—

(a+b+c)b-a)c

=(a+b+c)a-Db)b-c)c-a)
= R.H.S Proved

(a+b+c)b-a)c-a)[1(c+a)- 1D+ a)]
(@ +b+c)(-1)@-b)c-a)-1)(b-c)

Q.6.(a) Show that the roots of (mx + ¢)? = dax will be equal, Hc_

m'

m#0.(5)

JAnsg (X + c)? = 4 ax
m-w:‘ +2(mc-2a)x+c*=0
= b? - 4ac
= [2(me - a}]- - 4(m?)(c?)
= 4(m :::- + 4a° - 4am) — 4m? c“
= 4m-c? + 16a° - 16amc - 4m?c®

=16 a [a - mc] _
roots, will be equal if disc=0
:e 1Ga[a mc]=0 = a-mc=0

_4a
c=—,

o m=0

=

2x + 1

(b) Resolve into partial fractlons of x - 1){){ ¥ 2)(x + 3) (5)

~ 2%+ 1
(x=1)(x+2)(x+3)

Ansg
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e A B _C
2x + 1 )
(X-D)x+2)(x+3) x-1 x+2 x+3 )
Multiply by (x = 1)(x + 2)(x + 3) on both sides
2+ 1=Ax+2)(x+3)+B(x-1)(x+3)+Cx-1)(x+2) (ii)
Put x =1 in equation (i), we have
2(1)+1=A(1+2)(1+3)

2+ 1=A(3)(4)

-

(3)4)

1

= A=Z

Put x = -2 in equation (ii), we have
2(-2) +1=B(-2-1)(-2+ 3) + B(0) + C(0)
—4 +1=B(-3)(+1)
-3=-3B
— B=1
Put  x =-3in equation (i), we have
2(-3) +1=C(-3-1)(-3 + 2
~6 + 1 = C(-4)(-1)

- -5=4C
b
e T 4
Putting the values of A, B and C in equation (i), we have
2X + 1 1 1 S

(X=1)(x+2)(x+3) " 4x -1 x+2 " 4(x + 3)
Hence partial fractions are

1 +1 5
4(x=1) X+2 4(x+1)

Q.7.(a) If a, b, ¢, d are in G.P., prove that 22 _ b?, b?

~c?, ¢?
~a’arein G.P. - (5)
D risthe common ratio of the G.P. a, b, ¢, d
B £ d
a b ¢ ;

b=ar {

1
C=br=ar o

(1)
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d=cr=ar (i)
Now a?-b? b? - c? c? — d? will be in G.P.
.’ b2 — a2 _ c? — d¢
32 _h? pe— CE
or if (b2 — )2 = (a2 - b?)(c? - d?)
By using (i) and (ii), we have
~ LH.S = (b? - ¢2)2 =(a?r? - a?r*)?
= a%t (1 - r?)?
R.H.S = (a? - b?)(c2 - d?)
By using (i), (ii) and (iii),
- = (a? - a2r2)(a?r* - a%r%)
= a2(1 - r)a?r*(1 ~r2)
=a%r(1 -r?)? |
As LHS=RHS
So, a® - b?, b% - c?, c?2 - d? are in G.P.

(b) Find the term involving x4 in the expansion of (3 - 2x)". (5)
XD LetT, ., bethe required. Then

Ty =g
= (D312 |
=(Darerer ()

For the term involving x*, put exponent.of x equalto 4, i.e., T = 4
4 ) |
Taet = (4) 3T * 2t

_?x'6x5 3 1
Te=g5axq ) (18X

= 15120 X%

- Q.8.(a) Prove the identity: : - (5)
1 2 P 1
ot0 sin@ sin@ cosecO+cotb
) vi y
Arse - LHS=0seco—-cotd  sinb
' sin 0 — (cosec 8 — cot )
= "sin 0 (cosec 0 — cot 0)

cosec O —CcC
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1 +cosﬂ sSin“0~1+cos0
sind  sind N sin O

. 1 cos@Y. 1 —cos 0
‘ Smg(sinﬂ"sine) smG( sin 0 )

_sin®8-1+cos® _1-cos?0-1+cos0
T.sin®(1-cosB) sin0O(1-cos0)

¥ _cosB (1-cost)
7 sin 0 (1 - cos 0)

cos 8

sinQ -

—_

LHS= h cot @
1 1
sl B ~ cosec 0 + cot ©
_cosecO+cotf-sinB
- " sin 0 (cosec 0 + cot 0)
1 +COSB—SinG 1 + cos 0 — sin® 0
_sinB sin6 i sin O
’ “sine(-1 +CQSG)*Sin9(1+.COSD)
"\sin® sinB /) - sin O
_1+cosb-sinf_cosB+1-sin?0
sin® (1 +cosB)  sinO (1+cos0)
_ _cos®+cos?d  cos O (1+cos0)
“sin®(1+cosB)  sin6 (1+cos0)
R.H.S =Z?§§‘§ cot®
1 ... -8 1
Hence o cec 0 _cot® sinO sin® cosec O+ cotd |
< . . sSin30 cos36
(b) Prove the identity sin® ~ cos 6 =2. (5)
Ansy LHS-:sinse' ¢cos 3 6 '

sin®  cosH |
sin30cosf-cos 30sin0

: sinB cos o
sin(36-0) __sin260

~ sinGcosO sin0cos 6

=2.SIHGCOSB=Z=R.H.S
sin0 cos 0 |
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Q.9.(a) Prove that in an equilateral triangle, r: R : r,=1:2:3.(5)

Ansg As in equilateral triangle, all sides are equal so we take

Then

Now s—-a=s-b=s-c¢

Now

Now

Now

-As

==

a=b=c |
ata+t+a _atb+c

‘S-:. 2 | (As S=" 5 ]
=3 |

(As all sides are equal)

_A_+3e? 3a _3a ’
ISe~ 4 T3 (AE 5‘2)
. 322 2 +8a _\B3a__a .
T 4 "3a 6  3x2 243

- -

2,3

_abc _(a)a)(a) _=a°

4& 332_.4532

ac |

_al
IR

)
“"“s—a- 4 T2 -
_\322 2_i\Ba

S il

_\3a :
b =73

Now LHS=r:R:r
Putting values of r, Rand r

a2 \Ba
T2\37437 2
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+ 0y a

__1 .1 \B
233" 2
| Multiplying by /3 x 2 .
_ 1 1m0
= 3)-:536,\@.%2):\[5.\{5;:2}‘2
. =1:2:4J9=1:2:3

Soproved(r:R:r,=1:2:3

Y

(5}

-l‘hI-J

(b) Prove that sin™ ﬁ +cot 3=

D et x=sin'—=
et X =sin \E

] 1
smx=— '

- cosx-\f'l—sm):"\l {]

cos X = "
2
5

COS X =——= y=cot'3 coty=3

cosec y =1 +cotdy = \f‘l +(3)?
cosecy =4[10 siny =

cosy= '\f‘}—smzy —'\/ '\f

cosy= '\f_

Using
sin (X +y) = sinx cosy+cos$¢ sin y
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