inter (Part-I) 2021

Mathematics Group-lI PAPER: ||
Time: 2.30 Hours | (SUBJECTIVE TYPE)|. Marks: 80|
| SECTION-I
2.  Write short answers to any EIGHT (8) questions: (16)
2-Ti
(i) Separate into real and imaginary parts A+ ;:.
Ans 2 - 7! _2- 7I 4 - 51
_(2-7) (4 - 5:)
(4 + 5i) (4 - 5i)
-8+ 35¢ — 10i ~ 28
- (4)2 - (5i)?
_8+35(-1) - 38i e
16 - 25i?

_8-35-38i -27 - 38
T 16 -25(-1) ~ 16 + 25
_-27-3Bi 45 )8k
| T 41Nk 47 41
(i)  ProvethatforYzec z.Z=|z]2
JAns PN, z=a+ibsothatz=a-ib
z.Z=(a+ib)(a-ib)
= a.2 — iab + iab - i2b2
=32 = (-1) b?
; = 82 + bz — lzlz
(iii) Find out real and imaginary parts of ~complex

number (\ﬁ + l)

mL ; rcose 3 and rsme—1where-_ .
rz“(\f_) +12 orr=y3+1=2 and 0= tan“‘é“SO"

So, (\f§+| (rco.'~'.6+|rsm{-3)3
: = r3 (cos 30 +i sm 30) (By De Mowre s Theorem)

1
|
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= 23 (cos 90° + i sin 909)
=8(0+1.1)=8i
Thus, 0 and 8 are respectively real and imaginary parts

of (\/3 +i)3.
(iv)  If G be a group and a, b € G, then show that (ab)™? ™~

=p-1 a-—‘l
Ansg If a, b'are elements ef a grodp G, then show that %
(ei::»)‘1 =ba
Proof:
(@) (b'ay=a(bb')a! (Associative law)
=aea’ . f
=e

. aband b~* a-1 are inverse of each other.

- (v) Give a table for addition of elements of the set of =

-residue classes modulo 5.

ED cleary (0, 1, 2, 3, 4} is the setiof vesiiues hat we have

to consider. We add pairs of elements as in ordinary addition
except that when the sum equals or exceeds 5, we divide it out
by 5 and insert the remainder only in the table. Thus 4 +3=7 -

" but in place of 7 we insert 2.(=7 - 5) in the table and i in plece
L r2ax3=8 wetnsertU(-S - 5). '

a3 INEIadal 4
0101112 713] 4 =
=13 12131410
2121314101} 1.
12T 4 10 171 992 ¥
4 |- 410 V112 |3
(vi) Show that (p A q) - p is a tautology. .
| p q pPArqg | (pag)—op

5 ;i T T

T F "F 3

F I F T

F F F T
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~  The last column of the above table shows that the
statement (p A q) — p is true for all values of p and g
involved, so (p A Q) — p is a tautology.

+3
(vii) Flndxandyif[x 1 2[:{

3 3y -4 -3 2xf
Ansg By using the definition of equal matrices, we have
X+3=y 3y -4 =2x (i)
x=3-y (i - |

. By putting {i) in {ii), we get
' 3y-4=23-vy)
3y-4=8-2y :
y+2y=6+4 :
5y =10
10
y:—ﬂs——:z- .
Now puty 2 in (i), weoe*
x=3-2
: = S
So "'-1andy"2}

213 31
{viii)* Find the inverse of!

| —4 5{ |
g mLet A-_' : 3'

-a<)~a@w}

|
I_.L
-
w
|
W
B B
|
T
N

Fiias
N
)
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"""""" = S bc ca ab|

1" 1
(ix) Without expansion verify that | = 35 = | =,
a b c
| bc ca ab 4
: gewld 4 -1 '
AD Lns= ~J

: a b c .
Multiplying all elements of second row by ‘abc’, we have
bc , ca ab ‘
__1 |abc abc abc
“abc | ‘a b C
a b C .
bc ca ab

1

=——|b¢ ca ab
_ abe a .b' c : ,
‘Since all.elements of 1* row and 2" row are identical, 50
1 = : '
=‘é"5'6(0)=0=R.H.S |

(x)  Convert xV2 - x1 < 6 =0 into quadratic equation.
XD This given equation can be written as (x')2 - x' _g = 0,

Let xM=y -
The given equation becomes
.. Y*-y-6=0
= (y-3)(y+2)=0
= y=3, or y =~
x4 =3 x4 = .2 .
= X = (3)* = x=(-2)4
— 3 X =81 = X=16

| Hence, solution set is {16, 81).
(xi)  Evaluate (-1+/3) + (-1 -\[33)8
D (-1 +43)° ¢ (=1 =38

= i% (~+1 + \f:é)]s +
2|

(20)% + (20?)®

3-8
5] (255

2

It

n
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=25, 05 +25. (0?)°

= 3205 + 3200

=32 (0° + 0% o

=32 (0®. 0%+ ®. 0d. )

=32 ((1) . 0+ (1)(1) . @)~

= 32 (02 + o) g

| =32(-1)=-32 | 4 >
(xii) Discuss the nature of the roots of 2x2 — 5x + 1 = 0.

D piscriminant = b2 — 4ac

= (=5)2- 4 (2)(1)
. =25-8=17 - |
* Disc. of 2x? — 5x + 1 is greater than zero and is not a
perfect square. So, its roots are irrational and unequal.
3.  Write short answers to any EIGHT (8) questions: (16)

(i) erte 1 o ax){1 E bx){1 cx) into partial fractions.

Ans3 : 1 i & . =Bt LB S
I-‘°3t(1 —a)(1-b(1=cx) 1-ax " 1-bx T-ox O
Multiplying both sides of (i) by (1 —ax)(1—bx)(1 —cx), we get

~1=A1 - bx)(1 - ox) + B(1 —ax)(1- o) + C(1 - ax)(1 - bx) (i)
Puttlng 1-ax= 0 . T

o)) ooed) s n) )
o))} e
+.B_ (1ﬁ- 1)‘(1 -—g-) +C (_1 =13 (1 -E) .

Putting 1 -bx =0
(bx=1 =x= %) in (i),
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— — —
& 5

=rmosoro(BR)Et)yy Lo @

cl1-alp) b |
v=ac-n(i-§)+8(1-8)(1-8)+c(1-g)a-n .

1=0+e(b;a)(b;°)+0 =5 B=(b-al;(:b-c]

Putting 1 -cx =0

ox = 1 ::»xr:'l-in(ii)
o) (o) o)
. - (- @))(r-5
=00l o-nee -

/"_'“\./"—"-\
(o | BN

S
.y

nlcr O|=
S
Vi

By putting these values of A, B, Cin (i), we have the required
Partial fractions, - : '
‘ 1

(1 -ax){1 - bx)(1 ~ cX)

a? b? | c?
~(@a-bja-o(~ag ' bo a)b-o)(1-bx) " - a)(o- b)(1 - cx)

4x? x
(u) Write 0F+ 12 (x =) into partial fractions. ’

mLet' 4x2 Ax+B Cx+D E
(CH12 (=) a@eq ¥ AR

= 4x2 = (Ax + B)(X2+1)(x - 1) + (Cx + D X=1)+E(@+1)2
= AC=(A+E)xt+ (A + I(B) o +)§A lI)Es +Eg ++21)E) 52 ’
+(-A+B- C+D)x+(-B D+ E) i)
Puttingx-1=0 = X=1in (i), we get
TEREO MR E=1]
* Equating the coefficients of 'y

VX3 X2, X, in (i), we get

. b -
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O=A+E => A=-E = |A=-

0=-A+B = B=A = [B=_1
. 4=A-B+C+2E. |
= C=4-A+B-2E=4+1-1-2 =
| 0=-A+B-C+D |
;= D=A-B+C=-1+1+2=2 = [D=2

Hence, partial fractions are: _2_:: + (fzx :12)2 + L —1-

1O
I
)

(iii) If a, _ 3 = 2n - 5, find nth term-of the sequence.

mHere an _ 3—2n 5
By putting, n=4,5, 6, and 7.

Forn=4,
3, 3—MQ 5"
3 =8-5
.. :lay=3
" Forn= 5 | %
- as_ 3—25) 5 L
a,=10-5
L ap=be|@ B
Forn= 6 '
35_,=2(6)-5=12-5
- a'-T 5
Forn=7,
a,_ ,=2(7)-5=14-5
a, =9

Thusa, =3,a,=5,a;=7;a,=9is an average progress:on (A.P). .
The common difference

d=a,-a;=a;-a,=2

a,=a+(n-1)d

=3+(n-1)(2)=3+2n-2
an=2n+1

=
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(iv) Find G.M. between -2i and 8i.
Ans G.M between -2i and 8i = ¢ \f(:g‘_r_) (81) o
' :_.*_-\f--‘lGi:.*,\ -16 (-1)

= 4 -Jﬁ; A
=44
So, the G.M between -2i and 8115 + 4.
1 1 1 ; .
(v) If the numbers K'2k+1' 4Kk _q arein H.P., find the
value of k.
m 1 1 L are in H.P.

K*2k+1"'4k -1
K,2k+1,4k-1arein AP
d=(2k+1)-k=(4k - 1) - (2k + 1)
2k+1-k=4k-1-2k -1
K+1=2k -2
2k-2-k-1=0
k-3=0
k=3
(vi) Find A,GandHifa=2j, b=4ij,

U

guuudy

_2(=2i) (8) _ 322
2i+8i 6
c-16. |
A==

%

|
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-

(vii)  Find the value of n when "P, = 30.

AnsZ P, = 30
n! .
(n-2) - 30
nin-=1)(n-2)!
=2, .0
nn-1)=30
n-n-30=0
-6n+5n-30=0
n(n-6)+5n-6)=0
(n+5)(n-6) = .
BRI D n-6=0
= _ =-5 S n==6
Negative value ignored
SQ,I npz = sz =30 -
_ n=6| °
(viii) Find the number of the dlagonals of a 6-sided

figure.

LB A 6-sided fi gure has 6 vemces Jommg any two vertices, -
we get a line segment. ' |

. Number of line segments = °C, = 57 = 15

But these Ilne segments include 6 s:des of the figure
. Number of diagonals=15-6 =9,
(ix) A die is rolled. What is the prabablllty that the dots
on the top are greater than 47
Ansg $={1,2,3,4,56} = n(S)=
The event E that the dots on the top are greater than 4=
{5, 6}.
=-. n(E)=2 -
' o _u 21
P(E) = nS)-6-3
(x)  Calculate (9.98)* by using blnnmlal theorem.

EED (9.98)% = (10 - .02)* :
=10% + (1 ) 103 (-.02) + (;) 102 (-.02)?
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L

B e U o s e o

L W 10 (-.02) \‘!\] 02
= 10000 + 4 x 1000 x (~.02) + & » 100 x (.0004)
+4 x 10 x (-.000008) + 1 x (.QQCCL1Q)
= 10000 - 80+ 0.24 - 0.00032 + Q.QQQQQQ13 -
= 1000.24000016 - 80.00032 = 9820Q.238¢8 Q18
(xi)  Expand (4 - 3x)"? up to 4 terms by using binomigl
theorem.

D oz ey 3"

= (¢ - 3X\"

4.,

valid if |x} <

() u..

(xii) . Evaluate 2C,.
Ansg =D Y o
G (n=r)trl W
By putting n = 12,r = 3 in (i), we have
12!

_12\11\10\Qf
9l 3x2x1 - 4x11x5

-~ =220

4.  Write short answers to any NINE (9) questions: (18)

(i) -~ Convert 75° 6’ 30° into radians.

EID 750 6 30+ = 750 (6 " -g%)
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.y

(@9,11 y o
120

_ 9013

B |

=50 *1*%;“61 ldlunz;

: 9013
. 21600 radians

» =75,1083 (0.01745)

=~ 1.3106 radians.

“cos? A sin?A

[ sin? A+ cos?2A=1]

' &
- 1 - tan? (%)
(i) Evaluate = :
| 1 + tan? (E)
‘. .8
R _ kan2 & S
-l' R : 1 —~tan ,3=1_(\[§)2
] +tan2% 1+(\/3)
O et O
T3 2
, T
: 1 —tan 3 1
Hence » Io
v 1+ tanzg Sy
(iii)  Prove that sec? A + cosec? (A) = sec? (A) cosec? (A)
_ : nR-— —-
~where (A;t—z', ne z)
; [Ans 2l H.S = sec? A + cosec? A
B o Nt NORER. _sin? A + cos? A
cos? A sin?A cos?Asin?A
4 ;
s T cos?Asin?A .
i -

=sec? A . cosec? A =R.H, S
Hence sec? A + cosec? A =sec? A" cosec? A

(iv)
BB | H.S = tan (180° + 0)

Prove that tan (180° + 0) = tan 0

—
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- tan 180° + tan O
1 —tan 180°tan ©

__0O+tan0 _ _
“1-0(tang)  anE=RAS

cotacotB -1

(v)  Prove that cot (o + f) =

- 1

~ tana+tanB
1-tanatan B

_l1-tanatanp

cota+cotp -

tana +tan
' 1 s R
“cotocotP
-1 N 1
) coto - cotB
cot o cot B — 1
cotacot B
cotB+cota.
cot o, cot B
" coto cot B—1
~ cota+cotp
=R.HS Proved.
(vi)  Prove that f':oiuza =tana.
sin 2o
m‘ LH‘S=1'+00520L | -
| 2sinocosca _ 2sin o cosa
" T1+2cos?a-1 . 2cosla
=3N2 _tana=RH.S
cos

: = g
(vii)  Find the period of tan =.

LD tan % = tan -17- [x + 7()]
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=1an (x + n)
=lan x

S0, the period of tan % is 7x.

(viii) In AABC if § = 60°, 4 = 15° and b =4/, then find ‘c’.
; m [3:600;'(:15°,b=‘\fé ‘

c=7
As u+fP+y=180° = «+60°+15°=180°
5 @ = 180° - 75° = 105°
€ =L awof sines)
siny sinf (law ol sin
C=Ginpg- SN
: ./ e
-sinb‘(}“"sm‘is
5]
. ¢ =g # 0.25882
) c=0.7320

(ix) InAABC if a =34, b=20 and c = 42, find‘angle 'r’.

Anc S 1 |
34+20+42 96 _
S ==
A =\fs (s —a)(s~-Db)(s—c) ,
=+/48 (48 - 34) (48 — 20) (48 - 42)
A =336 - - \
A

.
336
48

48

I

r

=7

r

(x) Show that r=(s - a)tan (%)

D 16 prove r = (s — a) tan%

~ b)s —
We know that tan 7 = (s‘ (a“fa)q
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RHS = (S B tal"l (S 7 3) _\/ (s - b)(s - C

s (s - a)

\jx_*-a)(s-b)(s c)
\/ (s-a)(s-b)(s-¢)_
5‘ 5 =TI *

(s —a) tan % =r
(xi)  Show that cos™! (-x) = n — cos™ (x). ’

Ans JuSg cos™ (-1) = cos™! (-x2 = 1 + x?)
=cos™ (—x2 - (1 - x?))

= cos™ ((=x)(x) -1 —3) (1 -0)

=cos™! (—x) + cos‘1 X ’
. cosTA+cos'B= (AB \f (1 - Az) 82))
=cos™! (—x) =n - cos™ x :

Hence proved.

(xii) Find the value of sec (sin"‘ (—— 1) )

2
Ans VYR first find the value of y, whose sine is - *;—

AT % T i

siny ==3, SCEVE T

— -‘.E -
= Y=-%5

-1 1)_ i

= sinT|{-3]=-F5 “

; A ‘[ 2
sec sin™' (-5 _| = -\E
(xiii) Find the'solqtlon of cosec 8 = 2 which lie in [0, 2r].

Ansg cosecH =2

1 I
.o cosech 2
) 1
= sin 6 =§
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o

-+ sin @ is positive in first and second quadrants with the angle 6 = é :

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

Q.5.(a) Solve the system of equations by Cramer's rule
2x +2y +z=3,3x -2y - 2z=1,5x+y-3z=2. (5)

LD Given system of equations:

. - Gz

- 3x—-2y-2z=1,
Ex+y-3z=2

Tk

‘AX=B
LY L
o
5%, 4, .23

- N S b N TN
| "2/ 1 -3[‘2-]5 o ”.(5 1"
L5 = 2(6 +2) — 2(-9 + 10) + 1(3 + 10)

- =2(8) - 2{1)+1(13)-16 2 F13-=27 ..
‘By Cramer’s Rule: .

Al =

[}

; 3. @~ 1
A= =2 . =2
2 1= - =3
-2
—Bl‘l ’ ZIZ -3 1[2 7.1 l

=3(6+2)- 2(-3 +4) + 1(1 +4)
=3(8)-2(1)+1(5)=24 -2+5=27

LS
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2 3 1
Al=[3 1 -2
A 5 2 _3
o =2 3 3 3 1‘
'2l2 3|35 _3 ”‘5 2

=2(-3+4)-3(-9+10)+ 1(6 - 5)
=2()-3(N+1(1)=2-3+1=0

2 2 3
Al=]3 2 1
5 1 2

)

f.

2|7 5|25 leel3

=2(-4-1)-2(6 - 5) + 3(3 + 10)
= 2(-5) - 2(1) + 3(13) = —10 — 2 + 39 = 27

A 27
A= 27 =
AL o
Al T 277 :
AL 27
= IAE .._-2—?=

So, the solution set is:
{x=1,y=0,z=1) 3
(b) Solve the system of equations
2x-y=4,;2x2_4xy—y2=¢
Ans_ Let y=2x-4
2x2 —4xy -y =6
Putting y = 2 (x - 2) in (i), we get
2x2—4xx(2_x-4)—(2x—4)2=6
2x - 8x2 + 16% — (4x% - 16x + 16) - 6 = 0 5
—6x% +16x —4x2 + 16x - 16 -6 =0
-10x% +32x-22=0
S5x? - 16x + 11 = 0 gives

(5)

()
... (i)

16 +8 -
1
— X=5 or x=1
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_16+6 _16-6
o ow TH ~
= X"5_ or K—1

o 11 .22 12
If XK="5 theny = 2(5) 4_5_4_5
If  x=1theny=2(1)~4=-2
L 11 2
- Hence, S.S={(5 5) 5 —-2)}

Q 6.(a) Resolve 2)( 1+ 1)° into partial fraction. (5)
!E | —1 A B . D .
L 2 1P x-2 Tk 1 e e Y

" Multiplying both sides with (x - 2) (x + 1)%, we get

x-1=A(x+1)3+B(x- 2)(x+1}2+C(x 2)[x+1)+Dx
Putting x = 2 in (ii), we get

2) (i)

2-1=A(2+1P3+B(2-2)2+1)2+C(2- 2)(2+1)+D(2 2)

1=27A+0+0+0 = |A 21?

Putting x = —1-in (ii), we get

L1 -1= A1+ 13+ BE1 - 2) (-1 +1)2+ C(-1 - 2)(-

© D12 2
- 2=0+0+0-3D = |D

I

1wino

Now (ii) can be written as .
x'—1=A(x3+3x2+3x+1)+B(x 2) (x2 + 2x + 1)
| +C(X%2—x=-2)+

1+1.)

D(x - 2)

_1_A(x3+3x2+3x+1)+B(x3+2x2+x 2x2 — 4x - 2)

| . +C (X -x- 2)+
=A(x3+_3x?+3x+1)+_B(x - 3x - 2) + C(x% -

D(x-2)
X—2)

+D(X - 2)

= (Ax3 + 3Ax? + 3Ax + A) + (Bx3 - 3Bx - 2B)

+ (Cx% - Cx - 2C) + Dx - 2D

X - 1-(A+B)x3+(3A+C)>&2+(3A 38-C+D) X
+A~2B-2C -

2D

By comparing coefﬁments of x3, X2, x, X% on both sides, we have
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A+B=0 (i) 3A-38-C+D=1 (iv)
3A+C=0 ). A=IE-28-2D=<t (W)

Putting A = 21—7 in (iii), we have

‘ -‘I e '1_ .
o7 *B=0 = B =-gg

£2

Putti_ng A= 2l in (iv), we have :'

. 3(217)4-0 0 = C‘=—%- S
Puttlng these values: ofA B C,Din(), wehave - . &
&= gy ;
| Pl s s
X —2)x+ )3 x—2 X+ 1 (x+ 12 (x+1)
s i = 1 g 24
(x-= 2)(x+1)3 27(x oy © 2?(x+1) 9(><+1)2 3(x+1)3

s (b) # Fmd four A.Ms between\ﬁ and\{;—a

m LetA,, Az. As, A, be four A.Ms. between \ﬁ and T‘z? ;

So, \2 A1,A2, A3, A ,:—/—%are in AP. s

Given a, = 2 and aG' \ﬁ

So using an = ay + (n—1) d, we have
12 .

_ 2+(6-1)d (' n=6
| N ( ) A n_ )
%_'\/2; 5d gives . 1—[2)-= 6d-. - .
i Bt
= 9Tep TNV '

Az 'a1+2d =+/2 +2 (12) =342
Ay=ay+3d=12+3(V2) =42

LS

i
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Ag=a+dd=\2+ 4 (V2) = 5v2

Hence, the four A.Ms. between /2 and % are 42, 3\2, 42, 52

Q.7.(a) Find the values of n and r when "C, = 35 and
P =210. - (5)

Ansg For Answer See‘Paber 2017 (Group-l), Q.3(viii).
(b) Find the term involving x* inthe ex_pansinn of

(3-2x)". (5)
EXB> For Answer See Paper 2017 (Group-l), Q.7.(b).
Q.8.(a) Prove that % = (cosec 0 + cot 0)%. (5)

Fl

5D R H.s= (cosec 6 + cot 6)?

_(1 +cusBJ2
“\sinB " sin6

, __(1 + COS 8)2
L sing

_(1+cosB)?
© T 'sin*e
s (1+cos 8)?
~ 1-sin?6
_(1+cosB)(1+cosb) _
" (1 +cos 8) (1-cos 8) e

_1+cosB _ '

cos 36 g sin 30
cos® sin®
cos 360 +‘ sin 30 _ €os 36 sin 6 + sin 30 cos 6
cos® cosH .8inBcosB -

_ sin (36 + 0) |
~sinBcos@

___8in46

“sinBcosd

(b) Prove that = 4 cos 26. (5)

-
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cos“a=1-8in“ao

Similarly, cos [} =1 - sin?}

Finally,
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