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Inter (Part-1) 2018

Mathematics Groupl  PAPER:|

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

_ SECTION-i

2. Write short answers to any EIGHT (8) questlons (16)

[Ans 3

(i) Does the set{1, -1} close w.r.t.:
(a) addition _ (b) multiplication

Itis c!osed w.r.t multiphcahon but not w.r.t addition. |

EFAEEE
1 -1 | =1
4] 1%

(il} - Find multiplicative inverse of the complex number

(-4, 7).

m, [ﬂl:[a . —b 2]

a2+b%'a?+b
Here . a=-4b=7

ey = 11 s
LT (AR (D) ()2 (T2
4 Stha

=16+ 49' 16 + 49

-[55 %]
65 65

(i) 1fz=1-i3, then find |2].

let . z= 1 —_i_\ﬁ_

-oor : 5 ©
STz -
2] = \!(1 + (32
:-JZ - ;
=2 .

(iv) erte inverse and contraposntwe ofq - p.

Inverse = ~q a5 s ©
Contrap031twe = ~p — ~q

% ‘
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(v) If A = {a, b, ¢}, then write all subsets of A and find
. P(A).
B> . A=fa b0 |
P(A) = ¢ {a} {b} {c} {a, b} {b, c} {a, c},-{a, b, c}
(vi)  Show that set of natural number is not a group
w.r.t. addition. . - , '

m 1. Closure property:

Satisfied i.e., V a, b, EN a+beN
. 2. Associativity: :

Satlst‘edfe Yab,ceN, a+(b+c)'-(a+b)+c
3. Identity property: ; '
. Identity of any number not exists.
4. Inverse property: .
Inverse of any number not exists. : ¥
(vii) Define diagonal matrix with an example.

Ansg ‘Let A = [a, ;] be a square matrix of order n. If a; = 0 for
alli#jand at least one a; =0 fori=j, that is, some aements

of the principal diagonal of A may be zero but not all, then
matrix A is called a diagonal matrix. e.g.,

7 1 1 D
A = il a0l :
0 0 53x3

(viii) IfA= [é ;] then find A-1.

- g =
D et a2 3]

/

AR S |-
=2(3) - 6(1) - .. . Tz -
=6-6 N ‘ | s R
=0 | | ' . ;
The fu"rther solution does not exist. |
- Bt 18 -7 B ‘.
(ix)  Without expansion show that |3 4 B1=0:
| 12 3 4| .
Ans NTE SN o Ak O P
“Add C, inC, ! . "
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"

14 7 8
= 8 4 5 \
6 3 4
Taking ‘2' common from C,
r ol "R
=@2)|4 4 5
; I < i
As C, = C,, so matrix becomes zero
=2x0 .
=0=RH.S. .
¢ " () s Fmdfour4"‘ roots of unity.
Ans Let ;
x*=1 -
LB -1=0.
(x2+1)(x2-1)=0
x2+1=0 xX2-1=0
x2=-1 F T A=
X=zi ' . . x='i1
roots, — 1, 1, i, ke
(xi) Ifc,pare roots of Xt —pxt p ~¢c=0, show that (1 -
o) (1+ )l -

EEB _ xz—px-—p—c=0 _
Hete. a=1,b==p,¢=-p-cC.

' _ _=b_-(=p) .
Sumofrnots-u+[3—a S
Productof roots = uB-g-#=-p—q

LH.S=(1+a)(1+p)
=1+ 1at 1+ af
=1+ (a+p)+(af)
=1+p-p~-c
=1-c=RH.S-
(xii)  Find quadratic equation whose roots are 2w, 202
where o is cube roots of unity.

LY  sum of roots = 20 + 2%
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= 2w+ (1}2)
=2(-1) = -2
Product of roots = 2w . 20?
= 4o° :
= 4(1) = 4 :
So required equation, | ' 5
— (sum of roots) x + product of roots = 0

—(-2)x+4=0 ;
X2+ 2x+4=0 .
3. Write short answers to any EIGHT (8) questions: (16)
: x? + 1 -
(i) Resolve (x+ 1)(x—1) into partial fractions. t
v AP . . B - .
x+Dx-1) - x+1t%x-1 (1)
Multiply equatton (i) with (x + 1)( - 1), we get F
X2 +1-A(x~1)+8(x+1) (ii)

Put x+1=0 = x=-1ineq. (i,
R T = AT ) BT+ 1) | |
1+1=A(-2) + B(0)
2=_2A = =§-1
Put " x x-1=0 "= x=1ineq (i),
| (1)2+1—A(1—1)+B(1+1) n
2=A(0)+B(2) = [B=1
Put value of A and B in eq. (i),
x2+1 =F g
(x+1)(x-1) X+17 X—=1.

(ii) Find the indicated term of the sequence 2 6, 11 17,
Ry =T .

Ansg =2

' a,=6
. 85 =11
a, =17 ; .
d=az--aik=4 I ) 2 | ; p 2 P
d=aa"laz=5 . A

i
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d=a,-a,=b
. Similarly, .
ag=arT7=17+7
=24
ag=2a;+8
=24+8
ag =32
a?=aﬁ+9
=32+9
;=4 |
' | 1 1
_ (i)  Sum the series urp to n-terms 1 _\]— T

s 1
A R
mH‘E?E.\!_ 1 1_{ | o

e o § 1 |
d—1_.x-1_“ﬁ |

_(1-Ax-(1-x

(1=x)(1 =x).
: x .\ﬁ

Sum = {2a + ( 1)d} |

“ix—afx ]
{ (1-x)(1 -]
{ m-uu:f% -
VX (1 =x)(1 -x e
{ (1 - x) + n(x —/x) = 1x - ﬁ}

+(n )

(1-x)(1 =x)
2 - 2%+ nx — ml_—1x+\{§:}
(1 -x)(1 -+/x)
{2 3x + nx — rrsf)_chf-}
nu—¢§

(iv) Inserttwo G.Ms betwe_en 1 and 8.

'(
2n
2
0
-
=N
g
=0
.
=0
3
_n
.
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Ansg Let, G,, G, be the two geometric means (G.M's)
b-ém'een 1 and 8.
‘ So,
1,G,, G, 8areinG.P
Here, a=1,
n=4¢
a, =8
We know that
a =ar-1
For n=4
a,=art"1
8 = 1(r) ;
2 = (1) - *—
— r=2
Therefore,
G,=ar=(1)(2)=2
G,=ar=(1)(2)2=4
So, the two G.M's between 1 and 8 are : 2, 4.

(v) Find the sum of the infinite ganm-et'rlc series : + % +

2
1,
B “““““
> 1 B ) _1
Ehere a=3 : a, =2
&)
4)_1 1
-
Sum of infinite geometric series = W

= 1-r

)

-

|

1 -

M|

3
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T 2-1 21
2
S =1 _
' 4 2 .1
(vi)  Find the 12" term of the harmonic sequence 3,3, 5
Ans g - ‘ %
Qg - —isan harmonic progressmn_(H.P).
=~ 3, g B - —is an average progression (A.P)

"We know
a,=a+(n-1)d

For _
n=12

| 3
a,2=3+11(f2-)

By ®y
~ is in average progression (A.P).
Thus the required term is 5% in H.P because it is the

reciprocal.
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15!
151(15 = 15)! *

B 15l 151 -1 l..ogiqy.
el 7 TR TV ek R U, R

(vii) - Evaluate

AT ' 211 o
(viii)  Find the value of n, when 12210 ng

2!
!Im ' 12 » 31
. nC‘.{o = P 2 ! C p

SoA2x 11 =10l
R 2101
S DL
BT
So  "Cyp=TCp il S
' =128 o
.“Cn_w— C, = ,n—.'1.0—2
; n=12

10°

. (ix) - There are 5 green and 3 red balls in a.box, one ball

. is taken out, find the probabthty that the bail drawn
" is green. _ .

' m’ Total number of balls = 5 +3=8
Total possible outcomes = 8C, = 8

Favourable outcomes = 50 =5 -
Favomable outcomes

- Probability P=""=ta1 outcomes
Sl R
8 5 ' .
(x)- -Find the number of the dlagonals of a B-snded
frgure
Ansg Number of dlagonals

- BC -6

- =15-6=9 .
(xi) ' Find the term involving x4 in the expansion of {3 2X)7
: .m Let T, , be the required. Then - |

; 1
Tr+1=(r) a=rp

. =(7)37 f( 2;»()r

—r
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i . ]
= {,.) 32 () 0 _
For the term involving x* put exponent of x equal to 4,

e, r=4 o :

T ™ G)f 4 (-2)* x4
Ty = 2“3“5(33)(16);:4 |
. =15120 x4 - .

(xii) Using binomial theorem find the value of (1. 03}““
up to three decimal places.
Ans 28 (1.03)"3 = (1 + 0.03)"3
| o o 1 |
: % —_1) :
3 (3
(0 03)2 + —

L=1+%wﬂ@+

=1+0.01 -5 (0.009) + —
=1+0.01-0.0001 + —

| =1.0099 . |

- 4.  Write short answers to any NINE (9) questions:  (18)
(ij. = Define angle in the standard position with figure..

', Ans U\ angle is said to be in 'standard position if its vertex -
lies at the origin of a rectangular cnordmate system and, |ts _

- - initial side along the posstwe X-axis.

-For examp!e

(ii) ~ Find X, if tan? 45° c052 60" X sin 45° cos 45° tan 60°. '
Ans2 tan? 45° - cos? 60" = x sin 45° cos 45° tan 60° |

“”(‘)2: (\r)(\r) o
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P - R R R R R R R T R R R R R R R R R R RS~ = - i, i ——— R—— —

= e X ,
V3
b \ = "',_;'“
-
(IH)  Prove that cl - —t =2sectO .
1+8ind {<-sing  * ;
Ans JETEFCe— L

T+8n0 1—sin0
A1 - sin Q) + 1(1 * sin 0)
(1 +sinQ)(1 - sin )
= 1 - 8in0+ 1 + 8in 0
1 -sin“ 0 .
As gin® 0 + cos® 0 = {
cos 0 =1-sin"Q

2
So, LH.S ~od 6

1
"2 tost 0
2 2 s0ct 0
= RHS
Find the value of sin 540° without using calculator.
sin 540°
= gin (540° + Q)°
= gin (6 x 90 + 0)°
= § sin 90° + sin 0°
=6(0) + 0
=0

(v) Pwvtmthn(f_0)+un(§ffg)-¢
Ans JEENTES 'lln(':*-l}‘)'* tan (ﬁn;u)

r
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n e OK .
) Ian4—tan0 " tan 4 +tan 0
1+tan%tan0 1-tan§7“tane

_1-tan@® -1+tano®
“1+tan0 1+tan®
_1-tanB-1+tan®

1+tan 0
0
_1+tan0'0"R‘H'S
Hence proved
LHS=RH.S
(vi) Express sin (x + 45° sin (x - 45° as sum or
difference. :

B sin (x + 459 sin (x - 459
= :51 [-2 sin (x + 45°) sin (x — 45°)]

= '-51- [cos (x + 45° +x — 45°) — cos (x + 45° - x + 45°)]
= :1 [cos 2x — cos 90°]
)[cosQD" cos2x] = 2[::0590 -cost]

(vii) Find the period of cos : .
Ansg cns-é= cos[%+ 211]

_ | [)H- 12:':]
= COS 6

;cos (x + 12x)

Period ofcos-;-is 12x. -

(viil) Find the area of triangle AABC, in which b = 37, ¢ =
45 and a = 30°50", .
BD =37 c=45 a=30°50
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1 : _
A=5b.csina . P -

=% « 37 x 45 sin 30°50"

= 426.69 sq. units
(ix)  Prove thatrr,r,r, = A? (Using usual notation).

23 s s-a's-b s-c

Ad
“s(s-a)(s~b)s-c)
At
" Az .
= A? Proved.

(x) Prove that (r, +r,) tan %-—— ¢ (Using usual notation).

Ansg Given,

‘ (ry +1,) tan%=§
By taking, '_
L.H.S=(r +1,) tan (%) | ‘o,
___( A ) (s — a)(s — b)
S - a. s(s - C)
_ =2 1 Y. {{s—a)s-b)
=4 ( ) s(s - ¢)
=¢(1(5—b)+1{5 a)) (s —a)(s - b)
(s -a)(s—-b) s(s - ¢)

3( -b+s-a)y(s-a)(s - b)
(s - a)(s - b» Vs(s - ¢
(2s—a b)}!(s 3)(s-b) V(s-a)(s-b)
(s-a)fs-b) +lss-c) ~f(s-a)s-b)
-_a(zs (a+b)] (s - af (s - b)?

(s - a)(s -b)/s(s - a)(s - b)(s - )
_A[2s-(a+b)](s-a)(s-b)

(s - a)(s - b) A

A
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. [ Vs(s-a)(s-b)(s-c)=A ]
As ,
2SRt +
=a+b+c~+~a-b
— c %
=R.H.S
(xiy Find domain and range of y = cos™'

MR ANS 2 y = cos™' x
X =CosYy
Here 'y’ is the angle whose cosine is ‘X’
Domain=-1<x<1
Range=0<y=<=x

-l

(xii) Solve the equation sin X

1
m si_nx='._;

As sin x is positive in 1 and Il quadrant with reference

h.‘l

anglex = g = 30°.

x_5x
So, x=s-S=ns |  wherexe[0,27]

5x
x=%+ 2nx and -E-+ 2_n:r

= 1 . : .
(xiii) Find solutions of cotd = ﬁ which lie in [0, 2=].

Ansg mt0_=é

tan0@ = \6
9 = tan (V3)
-3
Angles =

Angles

e B
3

Wi m].q

g
z 4x
'3

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

Q.5.(a) Convert the following theorem to logical form and
prove it by constructing truth table: (5)

_ AuBnC)=(AuB)n(AuUC)
D Censtructing truth table

P1Q ]| r|gar| pvr | pvg | pvigar) | (pvg)a(pvr)
TITITI T T T T T
T|TI|F F T T T T
TIF|T]| F T T b ik b 7

T4 B F F T T T T
FITITI T I1-TY1 T F F
FIT|F| F F T F F .
FIF|T]| F T F. = F :
FIFIFR]| F F F F F

_ Pv(qnar) = (pvg) A (pvr)
Thus AVBNC)=(AuB)Nn(AUC)

(b), Solve the following system by reducing their
augmented matrices to the echelon form: (5)

X+2y+ z=2
2x+ y+2z=-1
2x+3y - z=9

S The augmented matrix is:

1 2 e LI
2 .- 9 2 "1
2 3 ~1: 9

Apply row operations R, + (-2) R, ; R, +(-2) R,

T

2 ‘1:2ﬁ -
1 0 : 53 R3+R2

0 -3 : 20/3.

1 2 T ¢ 2

0 -3 0 : -5
0 -1 3: 5
1 e ‘35 27 T ¥
0 1 0 : 53 (—)
o -1 -3 : B SRZ
1

0

0

r
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" 1 2 1 : 2 = ..-._u—--_..:z.::u_-,_—_,.-,.-,. Ll LEL i ki
0 1 0: &3 (_J) 7,
0 0 1 : -200. '

The equivalent system of echelon form is
X+2y+tz=2 (1)

Put value of y and z in eq: (i),
i .ﬁ (:;g..@. -
X +.£r ( ) +. t. g ) = 2

10 2
o e T

10
')( q"'?.

(=3 10,8

8 _5,,.=20
Thu*":c-~g y=3/2="g

e

Q.6.(a) If u, [} are the roots of the aquation ax? + bx + ¢ = 0,

then find the equation whose roots are - : / I:_, (5)
m If «, P are roots of ax? + bg v ¢ = (, then

- . 2 G

atf= - ' auf) = e

=1 1 B (Va3
™ (utﬂ}:i
. [l .m.._ Bafi(as mJ
(ufy®

«:f ) - #1) (E )1*
o —'"E -
)
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;T

O +4x—12=A(x +2)? + B(x = 3)(x + 2) + C(x - 3) (u)
Put x-3=0 =" x=3ineq. (ii),

_a =
_,_____c 5
)
-—b3 + 3abc .
_ a’ (b + 3abc
= - > = S=- 3 A
Produ t of toot = (=13(=L
ct of root = L 133
. 1 1% a% |
mm3(F) ¢ i
a)’ -
. ; L 2x4 - - - o
(b! Re:slolve (X —3)(x + 2)2 into partial fraction. (8) .,
2x4 i 2yt |
- (X =3)(x+2)°  (x- 3)(x2 + 4 + 4x)
5 1 18x2 + 8x — 24
_ =T 24&)6"-1-:«:2 8x — 12

2095 + 4x - 12) - -

-2x-2e AREE
'Lt9x2+4x—12 A B e LI
(x-3)x+22 x-3 X+2 " (x+2)2 (i)

Multiply eq. (i) by (x — 3)(x + 2)%

9(3)2 +4(3)-12=A(3 +2)% + B(3-3)(3 - 2)+c;(3—3)_'
. 81+12-12= (5)2A+B(o)+cm)
<. 81=25A
) B
=25

|

Put X+2=0 = x——2|ﬁeq (u) '
 9(-22+4(-2)=12=A(-2 +2)2+ B(-2-3)(-2 +2) + C{-z 3)

36-8-12= A(O)+B(O)+C(—5)
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16=-5¢ = |c="p

Now equation (ii) can be written as
9x2 + 4x ~ 12 = A(X? + 4x + 4) + B(X? - 3x + 2x - 6) + (x —.3)
Ox? + 4x - 12 = Ax? + 4Ax + 4A + Bx? - 1Bx - 6B + Cx - 3C
Comparing the coefficients of x2, x and constant

9=A+B
el o
9=2:+B
L B1_ 144
| B=9-25=725
Put value of A, B and C in equation (i),
OxZ+4x-12 81 , 144 16
(x = 3)(x+2)? 25(x-3) 25(x+2)  5(x +2)?
Now ‘ - _ :
2x4
x-B)x+2p X—2+2
[ 81, __144 16
25(x - 3) zmx+m“5u+2ﬁ

bl\
QT(a} For what value of n, a““+ ot is the positive

geometric mean {G.M.) between a and b? (5)

3I1+bﬁ

3D 205
n+bw=an-ib'}é+a}ﬁbn—1ﬁ
an_ar.—hb“-%-a}':bn-‘--} BN

anu!-*:( 12 bi""‘) b'snr&(au? bh’E)
gh-B=pr-%

,,__

o |
]
-

oW
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(b) It xIs so small that its square and higher powers can

be neglected, then show that: (5)
(1 ~x)"%9 - 4x}”= 3 61
(8 + 3x)"3 “2748 %

Ans JEVEE (1 - x)"2 (9 - 4x)12 (8 + 3x) "

1(1
55~ 1
(1 "X)":‘[1+"(--x)+g—(—22—!—)(—x2)...}

(1-x)"2=1 N—% (Neglect higher powers of x).

(9-4x)"?=9(1- x)”?
4 12 . )
= (33) 12 (1 -9 x) ‘

(?*)*'(%)(%-1)(*4?2--} |

21 . 9

.

2

© - axy2 =3 (1 -2
- = o )| (Neglect higher powers of x)

= 173
(B+3:<)"“3f8(1+-:§-x)| i

WY
()@ 88y |

1 x
{B+3x] =>-16

By putting all values, we have

LHs=(1 x)( 3)E-%)

-(-3)E-%-3 %

o — —
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f_ox0[3_3x x  x]
U'T2)127187 3 24J
x\[3 9x+ 16 2
"’(1"5)[2” Ty "] Neglect x2
= (1 -~I)(§ 25x
L - eINET 48)
3 _25x 3x 25x2
2748 4 T 06
3 25x + 36x 2
2~ 48 Neglect x
3 6ix |
5-—"“'{8—:& RHS
m? + 1
Q.8.(a) If cosec 6 = om andm > 0, (0 <0< 'E) , find the
values of the remaining trigonometric ratios. (5)

Ans PN Answer see Paper 2018 (Grdup-l), Q.8.(a).
(b) Prove without using calculator that cos 20° cos 40°

1
o 4] —_— .
cos 60° cos 80° = 16 - (5)

Ansg ccs20°cos40fc0560°cos80°=%;os20°ms40°‘c0530°
§ ,
=7 [2 cos 20° cos 40°] cos 80°
o | 1.1
~4[msﬁ?+m20°]t:_os&0°=;['z"+cos20"]cosﬂﬂ°
s |
g (1+2 cos 20°) cos 80°
1
=7 [cos 80° + 2 cos 80° cos 20°]
1
=-§[cos 80° + cos 100° + cos 60
T 1
= g [cos 80 + cos 100° + 3] _
1 - 80° + 100° 80 - 100 1
3 . COS 5

=5 [2 cos

2 " . COS 2 +2
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- — T — — . — - i S — g oy e wE el

_1 n_1
=s0+31=7%

Q.9.{a) The sides of a triangle are x? + x + 1, 2x + 1 and x? - 1.
Prove that the greatest angle of the triangle is 120°. (5)

' 2402 _n?
Ans We have cosine formula: cos a = "cbc :
_

let a=x?+x+1 b=2x+1.c=x2-1
Put values of a. b, ¢ in formula,
(2x+ )24 (x2- 1)2- (x@ + x + 1)2
2(2x + 1)(x2 - 1) -
A s Ax e 14 -2+ 1 (e x4 1+ 23 + 252 + 2x)
2(23 -2x + 2 - 1) T

i
=5 =-0.50

Cosa=

-2x° - x2 4 2x + 1
2(2c - 2x + x? - 1)
cos a =-050
a = cos™' (-0.50)

a = 120°

1 1
(b) Prove tha -1 = -t g =
) t 2 tan 3+ tan 2 i (5)

<
&
-
(# ]
{
1
=3
AN ‘
bl W14 -
+
T e
b
=
L] —a

de (0 =] —a
“
| -

L]
|
x5
£
w
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