Inter (Part-1) 2019

Mathematics | Group-| . PAPER: |

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

SECTION-I

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

(i) 1fz, and z, are complex numbers then show that

—

2tz =247,
Ans g™ Z1=a+ib'and Z, = c +id, then
Z, +2,=(a+ib) + (c +id)
N =(at+tc)+i(b+d)
'S0, Z,*z,={a+b)+i(b+d)
« (Taking conjugate on both sides)

=(a+c)—i(b +d)
=(a-ib) + (c- Id) z1+z2

(i)  Find out real.and imaginary parts of (3 + |)

"

JAns SV EEN cos 0 =+/3" and rsin6=1where

2= (\3) + 12 or r-_\fm-.h and 9—tan"1%'= 30°
" So, (v3 +i)*=(rcos 0 +irsin )3
| =3 (cos 30 +i sin 30) (By De Moivre's Theorem)
= 23 (cos 90° + i sin 90°)
=8(0+i.1)=8i
Thus, 0 and 8 are respectively real and imaginary parts of (\[3 + i)°.
(iii)  Factorize a + 4b?, | |
Ans a2 + 4b2 = a2 — (2ib)2
- =(a)?-(2ib)? = (a - 2ib)(a + 2ib)
(iv)  Define power set of a set and give an example. -

EUD A set may contain elements, which are sets themselves.
For example, if. C = Set of classes of a certain school, then

- elements of C are sets themselves because each class is a set of

students. An important set of sets is the power set of a given set.
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" The power set of a set S denoted by P(S) is the set
containing all the possible subsets of S.
(v}  Define a bijective function.

EX® it fis a function from A onto B such that second elements of no

two of its ordered pairs are the same, then f is said to be (1 - 1)

function from A onto B. Such a functicn is also called a (1 - 1)

correspondence between A and B. It is also called a bijective function.

(vi)  Construct truth table and show that the statement
~(p — q) = p is a tautology or not.

P! g pP—>9 ~(p—=q) [ ~(pP—>q)—>Pp
T 1 T = T
T F F T T
F 1T F . F o T
F|F T . F T

X Since ali the possible values of ~(p — q) —» p‘_are true.
' Thus ~(p-— q) —> p is a tautology.

e . . o 5 2|_|1 6
(vit) Find the maltrlx)(lf)'{[__2 1]-[12. ,3].

= xlp Bl W
Let, X=[2 g] ther;h [2 g]

then () = [2 - 2][_3 3=[;; g]

Comparing the corfesponding elements,
[53 -2b 2a+ b] _[-1 5]
Sc—-2d P2c+dy 112 -3
Comparing corresponding elements,
S5a-2b=-1 (i)
2a+b=5 : (i)
5c-2d=12 (iii)
2c+d=3 (iv)
Multiplying eq. (ii) by 2, then adding in eq. (i)
4a+2b=10
Sa-2b=-1

-

Ga=9 - as Y
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~Put a=1ineq. (i),

5a - 2b = -1 -
5(1)-2b=-1 s
-, o= 6 . L ‘

.- b=3 = |[b=3 .
Multlplylng eq. (iv) by 2, then addmg in eq (iii)
: 4c+2d=6 -
5c-2d=12 -’
9c =18
i - SR — R [
Putc 2 in eq. (iii), '
~+9c—-2d=12

-

. B@)-2d=12. _ -
N 3 o w0 Sod = 2. e Ee e o

&1 O L Ead=2 =y :d:—m |
Hence the requrred matrix, |

]

: 1 '—2 3| e S

(vm) For the matnxA-.-‘,:—Z 3 1:| md cofactor A12.
SR T + L4 —3 |2
B Ans S e 2‘ il ;-
o -Th‘u_s'_ - ,'2,-(— )’*2 Mj, = (<1%(-8) = (—1)(—8) 5
| | a fB+y 1
(ix) Wlthout expans:on show that |3 y+a 1| =0.
e T 37 7 a + B 1
k ﬁ+11 %

m_L.H.S# B y+u A

' Cly.a+p 1

By (c, +Cy),

=_a,+[3'+'y '.y+a 1
a+B+y a+p 1
Taking common (a + 8 + y) from c,,

atB+y [3-1-7; :11
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1 B+y 1
=(atfty) yta 1
a+p 1]

=(a+P+7)(0)=0=RH.S. ;
(x) When x* + 2x? + kx? + 3 is divided by (x - 2), the
remainder is 1. Find the value of k. _
XD Here, P(x) = x* + 23+ kx2+ 3 and x-r=x-— 2-~r-2
By Remainder Theorem, we have _
Remainder 1 =R = P(r) = P(2) = (2)* + 2(2) + k(2)* + 3
=16+ 16 + 4k + 3 =35+ 4Kk

34 1
. 1=35+4k = 4k=1-35=-34 = k=-,=-T5

(xi) If o, B are the roots ofaxz+bx+c-0 a # 0, then
find the value of a? + g :

EB ax-.jl- bx+c=0
If o, B are the roots of the above equation,

d-}B:‘.%

af=7

Now o+ B2=(a+p)P=2ap

(b _[(c\_b2 2c_b%-2ac,
¥ ('-a) 2 2(3) a2 .a = a’
(xii) The sum_of a positive number and |fs'_-squa're_ is
380. Find the number. '
m Let the required number =’ )
According to given condltlon we have X+ xz = 380"
; x2+x=-380=0 -
x2 - 19x + 20x - 380 =0
. X(x-19)+20(x-19) =0 -
' (x-19)(3x+20)=0 ,
o Xx=19,.-20
Required positive method = 19| -

:.' BUUU Y

3. Write short answers to any- EIGHT (8) questions: (16)
(i)  Defi ine partlal fraction. :

L b
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m'lf a. fraction can be written as the sum of separate
~ fractions, then these separate fractions are called the partial
ffractlons of the original fraction. For example, the fraction

(x * 1)(x— 1) can be written as a.sum of two separate fractions

3 3 :
=3+ 1) 24 5 7y thatis |
. < T < I 3

_ s e ix=1) . 2x¥ 1) S2(x=1)
(i) Inthe identity 7x + 25 = A(x + 4).+ B(x +.3), calculate
B values of A and B. | _

| 7x + 25 A B~
| ms-\’u‘:":’c’s’e(>c+3)(x+4)=x+3""x+4 . -
= TIx+25=A(x+4)+B(x+23) "
As two sides of the identity are equal for all values of x,
Letusputx= =-3;andx=-4init.. ’

_ 7(—-3) +25=A(-3 +4) + B(—3 + 3) - .
Putting. . x=-3, 3 |
weget -21+25=A(-3+4) ~ [A=4]
Puttinlg, . x= 4 e

‘we get —28+25——B(—4+3) XiB=3
Hence the_.partlal fractions are:
| —~ . +' 3
X+3 X+4

(iii) Resolve xzt 1 into partial fractlions._ &
B X2 -1 (x+1) (x~1)
1 A i B
X+ E=-1) T x+1 x-1
1=A(x~1)+B(x+1) . (1)
Put x+1=0
1=-2A
1
A=-3

Nowputx-1=0
-1m(1) we get.
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LD Given that

(V)

2B
1
2

i

1
B

N —-

Now,

1
1 8 )
(x+1)(x-1) " "x+1 x-1
_ Sl 1
T 2(x+ 1) 2(x-1)
Which are required partial fractions.

Write the - first four terms of the sequence, if
a,-a _.,=n+2,a =2

a -3, ,=n+2anda, =2
For getting required terms, we put
n=2 3and4

For n=2, a,-a,=2+2

= a,-2=4 = a,=6
For n=3, - a,-a,=3+2

= .33—6=5 = 33=11
For n=4, 34-33=4+2 '

—

| a,-11=6 = a=17
Thus the first four terms of the sequence are B.6 11 1L,
Which term of the arithmetic sequence 5, 2, -1, ---- is -85.

XD Given, AP 5,2, -1, .-~ _g5

Here

a g
Nian

[#}]
(TR LT

:S
Qé’ﬁ’
w
"
|
w

a, =a+(n-1)yd
-85=5+ (n-1)(-3)
-85=5-3n+3
-85=8-3n
3n=8+85
3n=93

n=-"x
3

n=31

Thus 2y, = -85
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(vi)  Find three A.Ms between 3 and 11.

Ans TN Ay, A, Aé be three A.M's between 3 and 11. Then
3, A A A, 11 arein AP,
Here, a=3 n=5, a;,=11,d=7?
Using a =a+(n-1)d

ag=n+(5-1)d s M g |
= 11=3+4d . *
. > 4d=11-3 |
= 4d = 8
= - . d=2 | -
Hence, A;=a+d =3+2=5

A=A +d. =5+2=7.
A3=A2=d . =7T+2=9

Z : v . :
e —————— S, W i N\ T Y

Thus three A.M'’s between 3 and11are5,7,9. . .
| 1 a
(vu} lf— Eand arein G.P, show that common ratm is f\/; .
1 i
m GIVEHE E caremGP
Let r he the cnmmun ra’uc of the G.P
i . |
s "E;' a : I :
r= T 7 Q)
- a
A
Lo BB e _
AISD. r= ) 1 = (ii) &
' b
MU"IDW and (ii),
2 _ E b .
= b*e
=5 NE]
St (P J A
(viii) Insert Ms between 2 and 16. . i P

two G.
BB et G, G, be the two G.Ms between 2 and 16.
Then 2,G,, G, -16arein G.P.
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Here, 8=2,n=4,3,=16
We kniow 3,= a 1"
For n=4, =art)
=  186=2()

=2 r’ =1§: B

=  P=(2y

=% r=2

Thus G, =ar=2(2) =

G,=art=2(2)"=8

Thus the two G.IN s between 2 and 16 are 4, ¢

. % 114
(ix) Find the value of n when "C,g 12;,1
12 » 11
D g, =122
127112100 12
T 21x2100 T 2i12-2)
r-c ..:1ZC
"Co 08 12(’
n'="12 |
n*+ 2n y '
{x) Show that= represents an infeger forn = 2, 3,
LT e, S(n}-””':““
1. ‘When n =1, S(1) becomes
"3
sy =222 17
2. Le!usaasumethaiS{n)tsmrefmanyn k:Wthatm
3
(k}-k i represemsanmtega'

Now we warit to show that S(k + 1) is also zn integer.
For i = k + 1, the staternem becomes

ﬁr+1r+2ﬂf+ 1)
3 -

Q{k.q..‘;}_

k3+3k2+3k+‘!+2k+2 {k3+2k}+[3k2+

-

3

. 3

+3)
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integer for all positive integral values of n.

by 1 # 3 Y2 s
(xi)  Expand (1_—‘—1] up to 4 terms. .

S (K H2K) + 32+ k1) kS + 2k
B "3 -3

k3 + 2k . o ‘o i -
As —— is.an integer by assumption'and we khow tha

+ (k21+ k+ 1)

(k2 + k + 1)'is an integer as k e W. e
S(k +-1) being sum of integers is.an-integer, thus the condition
(2) is satisfied. Since both. the conditions are satisfied, ‘therefore, we
. I 5 & 34 o |
conclude by mathematical . induction  that . 3 2n represents an. ¢ |

2 .

S ‘=%(i_§;x)_?- A * ]

2

. H g ) (2) {21(23:{-% 2}( 2)3+__._]

27 x 2?x3 }

_1+3x+ 2 5

1

4

T 3% 2'?}(2 2x> 4 2_,
4 4 46 T Bt . valid if X <3

~ (xii) lf X is so small that its ‘square and higher puwer

fe2x - "3 ¢ |
can be neglected then shnw that%m1 Ta Xl s ¥

m LHS = % = (1 + 2}{)”2 (1 -—X}'f"l? _ ' i~ (I) :

- ww, (R B
| 1 (2) (2 - 1) e
. Takg (1 + 2;:)”3 = {1 + (2 )+~ (2x)% +
={1+x} Neg[ectlng x? and hlgher powers of X

1) ) ”, (‘ %) (‘% -I‘1) (-x)2 + } | .

-

-

“Now, (1‘ - X)-m ={1 + (" 2 2|

= {1 + %} riedgiecting x? and higher powers of x.

Putting in eq. (i), we get |
c X . N :
LHS={1+x}{1+3} | ,
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X x* X + 2X '
=1agexe=]e552 neglecting x2
S
=1+5 =RHS.

4.  Write short answers to any NINE (9) questions: (18)
(1) Find /,if 0=65°20", r=18 mm.
LD Given, r="18 mm

_22

T

0 =65°20'

(e s 200 (nn 1Y 196°
+ 196 wm-~

0= 3 X780 radians
= 1.1403 radians
As =10
1 =18(1.1403)
I =20.53 mm

(i)  Prove sin‘% 3 sinzf i sinzl.‘,:': sin2325= 1:2:3:4

.

Ans = giftEh. 2% & oW . oK
. L.H.S =sin g SIN“4 sin“5:sin° 5

= sin® 30° : sin® 45° : sin? 60° * sin2 9Q°

_1)2._1_2.(3@)2. 21,13
Multiplying by 4,

=1:2:3:4=RHS

I B 2.2
Hencesm’g:s:nzz:s:nz'g-:mnz%:1:2:3:4.

| 2
iii Prove 20 _ ein2 1-tan‘pg
( ) cos* 0 - sin 931*mn20.

,_Sin’0
@D gus=i-tan?o cos? 0
ST 1+tanfe {8520

cos® 0

Scanned with CamScanner


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

I

2‘ - =
o X o NF2X o
—1+2+x+2 1+ 5 neglelctmgx..
3X
1+2_RHS

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

(i) Find /,if 0= 65“20‘ r=18 mm.
m Given, r= 18 mm

=22
0 = 65°20’
20 L
=(o5+ 83 =(es+3)' =3
- 196 7w~ ¥

0= T3 % m radians

i = 1.1403 radians -
As I=r0 :

/=18(1.1403) _
I=20.53 mm R
’ e 2_ 2-- 2— 2..._
. (n} Provesm 6 sin 4" sin 5 sin 5= 1 ' 3 4.
o Bt o 5 -2__. . 2
m LHS= sin 6" sin 4 - SIn® 5 . sin >

- =sin? 30° : sin? 45° : sin? B0° : sin2 9Q°

G et

Multiplying by 4,
- =1:2:3:4=RH.S

Hence sin? % : sin? % : sin? % : sin? %: 152 824, '

1 —tan?0
1+tan?@’
- sin® 0
Ans 38 R-HS~1-tan29- 1_00529
| T T 1 +tan?0 sin? @
L=

cos< 0

(i)  Prove cos?0-sin2@ =
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_cos?0-sin?0
~ cos26 +sin?0
_cos?0-sin?0
= 1 -
=cos?0-sin0=LHS .

cos 11° + sin 11°
cos 11° —sin 11°°

sin? 0 + cos2 0 = 1

(iv) Prove that tan 56° =

EEB Consider:

R.H.S = tan56°“tan(45°+11°)
__tan45°+tan 11° 1 +tan 11°
1—tan45°tan11° 1-tan 11°

sin 119
1+.——-'—-' ; . :
_ cos 11° __cos1‘l°+sm11°__LHS
| . 5in11° -~ ¢os-11° ~gin 11° ™"
cos 11°

cos11°+sin11‘5_ N 5
Hence, coE11°—sin11F’_tan56'

1-cosa_. a
(v) Prove oin & tan 2

- | 1-—c-os‘.a 25in2%'
Ans
' ©OSR% o 6in2 cos 2
-

(vi) Prove cos 20° + cos 100° + cos 140° = Q.

EX® | H.S = cos 20° + cos 100° + cos 140°

0+1 0 o 0
= 2 cos 22 2 %0 cos 22 2100 + cos 140°

= 2 cos 60° cos (—40°) + cos 140°

=2 :% cos 40° + cos 140° = ¢cos 40° + cos 140°

40° + 140° - 0 -
+ =2C0S" > cos 40 2140

_J
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= 2 cos 90° cos (-50°) = 0 = R.H.S.

Hence, cos 20° + cos 100° + cos 140°=0

(vii) Find the period of tan %
EEB tan%

n(fer)
=tan.%(x+?n)

Hence period of tan % =Tn.

~(viii) In AABC, B=60°y=15°b=1/6, find c.

B=60°y=15° b=+[6
c=7?

a="?
a="?

As a+B+y=180° = ' a+60°+ 15° = 180°

a = 180° - 75° = 105°
_¢c __b
siny sinp

As

c-—b— sin
e O TR T

5&% _sin 15°
c= %%'x 0.25882
c=0.7320 .
a __b
sina_ sinP

Also

=——xsina
a sin B »

OB, Jin 10s°

-\ 2 36%559 =2.732

-(law of sines)

a=2732,¢=0.732,b=46,a=105°
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(ix) Ifa=200,b=120,y=150° find the area of a triangle ABC.

B 5 =200, b= 120, y 150°
By area formula

Area of A = % absiny= (200 (120) sin 150°

0
200 X 1202x sin 150 = 6000 sq. Units

' el
(x) Prove thatr, rry =rs.

_m L.H.S [l = '&.. a ) 2

A3 sA3 _sA®
“(s-a)s-b)s—c) s(s—a)s—-b)s—c). A%
- =sA= sAx%—ﬁ% .
=s2r " As (%=)
=RH.S  soproved.

(xi) Prove sin (2 cos™ x) = 2x/1 - x2.
WD | H.S=sin 52 cos' x) |
Let, cos™'x=6
X =cosb
Now, :
L.H.S = sin 20 = 2sin®. cosﬁ 2c0s6. /1 — cos?0

'=2x.41- xz‘RHS

ii Solve 1+cosx=0.
1+cosx=0
= .cos x = -1
Since cos x is -ve, there is only one solutlon x=mnin [0, 2x]
Since 2x is the perlod of cos x
= General value of xisn+2nn, neZ
Hence solution set = {n + 2nx}, nelZ

(xiii) Find the _solﬁﬁons of sinx=- 23 in [0, 2x].

D sinx=_ 3'2@
" sin xis ~ve in third and fourth quadrants with the angle x = %
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SECTION-II
NOTE: Attempt any Three (3) questions.

Q.5.(a) Prove that all 2 x 2 non-singular matrices over the real
field form a non-abelian group under multiplication. (5)

JAnS R, M; represent the set of all 2 x 2 matrices of the form

131 @42 - | _
A= such that [A| = a,,a,, — a,,3,, # 0.

a1  dp
ForanyB e M;, we have
by byl
A=lp.. b |
: | V54 2] -
a;; 3,|[byy by
AB = a a b b |
(34 2211 P21 22 |
2 [a,4b;; +a,b,, @by, + 312b2j |
={ |
[321Dy1 + 3305 @by, +ayb, g
|
|

and |AB| = (a;;by; +ayb,,), (ay4b,; + a1;b,) - (a;by, + 2, b,,)
- (821D41 + @Dy,) # 0 |
Hence AB € M.,
Thus the set of all 2 x 2 non-singular matrices over real
field form a non-abelian group under multiplication.

(b) Find three, consecutive numbers in G.P whose sum
is 26 and their product is 216. (5)

LID et the three consecutive numbers in geometric

progression (G.P) be'%_, a, ar. Thus, by given conditions:

'?.'+a+ar=26

+
a a:+ ar?:z6

a+ar+arf=26r (1)
. a
Again, ("r-) (a) (ar) = 216 ot
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a’ =216
(33)11'3 - (63)1!3

By putting a=6ine uatlon (L weget
6+6r+6rc=26r ' L
6r2-20r+6=0 - -

i 3r’-10r+3=0 -
3P -9r-r+3=0
Ar(r-3)-1(r-3) =
(r-3)@3r-1)=0
1

— r=3, r=3
When r=3 .
The three numbers in G.P are:
a_6_ ‘
r-3°

Three numbers = (2, 6, 18)
- 1 3

and ifr=3 \ ._

The three numbers in G.P are:

S=—=6(3)=/18

(o))

W|—=

a=6
ar=6(3)=18

The numbers = (18; 6, 2).- .
iy IR T 208 1 M0
Q.6.(a) Find the inverse of the matrix A=|{3 4 - 2 by
N z | . . 1 2 - -
using row operation. | (5)
2 B —1 : -
Ans RV ‘21 - =2(-8-4)-5(-6-2)-1(6-4)
: , —2

= 24 +40 -2 = 40 — 26=14

As |A] # 0, so A is non-singular.
Appending I, on the left.of the matrix A, we have

25—1:1 0O O
3 4 220 170
1.2-2:001
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Interchanging R, and R, we get

12 =2:0 01
3 4. 2:010
2 5§ 1:1700

[1 2.2 : 00 1}55,R2+(_3)R1_}R; =

Rlo.«2 8. 01 -3 ;!
0 1 3:10 —2jandR;+(=2)R; >R,

1 ; f .
" By -5 R, — R,, we get

12 <205 0 O 1.
0 1 4:0412312}5
01 3 g 2D
{1 0820 1 =2
01 4 :0 -4 3:2]
00 7T R

By Ry+(-1)R, >R, |
andR; +(-2) R, » R’ |
By%RS-—}R;,wehave L
106 » Femilli2l ,f " |
0 1 4t 002402 a2 | - . _ =™ 1
00 1 :°97 114 12 i "
10 0m)67 04T [ |1 [a@R, +(-6)R. - R'
B[a 10 . 47 -314 -2 PReLRg B,
and R,+4R,—>R

00 A--=9F 118 =4
Thus the inverse of A is

~Nl= NI o
B |

a2 Blw s
N |= l\.:l-* -t

]
[-
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Appending I, below the matrices A, we have

2 5 =17
3 4 2
1. 2 =2
T 9 0
0 1 0 ‘
| L0 0 . '
Interchanging ¢, and c, , we get _
2 86 =111 8§ 271 T 1 & 27 :
3 4 2 2 4 3 -2--4. 3
1 2 =2 2 2 41 o
e &L —— Cl ...
1 0 .0 o 0 1 e 0 1
0o 1 0 0 1 .0 -4 7.0 g
.0 O 14 12 12590 B4 211 0. 0.

, By (-1)C,—>C,
By C, +(-5)C; - C, and C, + (-2)C, - C_, we have
=4 o 91 1 8. |

2 14 7 = | s
2 -8 B | 2 47 -3 '
oo vnerrn s NOEE | cve vere Uos .. |BY=7C = C.
0 0 1 gl Y 2
0o 1 0 0 114 0O
L=4:"8 23 L 518 2J .
By C, +(2)C,~ C,and C, + (-7) C, - C,, we have
=1 @« 1.1 700 ‘ _
0 1 0 o 1 0 -
8 4 =y | 0 0 *t — -
7 77
o 0 1|~ i T s
L ol o 4 3 1
7 14 72 7 14 72
2 s 1 i 1.1
7 13 2] LT 4 2-
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and C:,_ + (%J C,—» C; |

g g
77 al
: .1 4 3 1
Thus the inverse of A is 7 14 2|
i -1 1
| s L7 .94 2
(b) Provethat"C +"C_,=""C .
[» LHs="C +"C,_, =
__nl ' n! .
-0 T - n-r+ 1)l

n! nl -
=Dl T = (n-r+1)n-1)

4 n! 1.1 }
“r-Nn-tlr n-r+1

n! {n-—r+1+r}
- (-0lrn-r+1)
= (n+ 1)n!
“rr-1)!(n-r+1)n-n)!
(n+1)!
“Mn—r+1)
(n+ 1)
=Hin+1-n
=0+1C =RH.S
Q.7.(a) Solve the system of equations: (5)
12x? — 25xy + 12y* =0
| 4x2 + Ty? =148

LOD 1252 26xy + 122 =0 = 12x2 — 16xy — 9xy + 12y = 0,
= 4x(3x - 4y) - 3y(3x - 4y) =0, = (3x - 4y)(4x - 3y) =0

() We solve |3x -4y =0... (1) and 4x2 + 7y* = 148..._ (2

Putting x = %! from (1) in (2), we get
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9

= 127y = 148x9=1332 = y=i\ [

= 127x2=148x16 = y=13 -
When y=-_t’\fl1%3:,g =5 x=%! = x=—.t%. '1732:-3?% _

(ii) We solve [4x -3y =0... (3)and 4x®+ 7y?=148... (2) .

4 (‘1@—) + 7y? =148 = 64y?+ G3y° = 146 » 9

Puttingy = 5-3?'(- from (3) in'(2), we get

2
X°+y2=45 5 4x2+ 7. '1%—=148::36x2+112x2=148x9

-y 14Bx2=148x9 = x2=9 = x=%+3

Whenx =43 = y=£-)£_:::> y"i4 = [(3.4), (-3,-4)

1332 [1332
e “4) 27 ¥\ 127,
2
L2 G‘) + 133'*'5' (':_3,') + —— then prove that
0. ___(5)
Ans, 1 1 mptad | Ju S(j)
Y=3%721 3)* crum 8 BT Ry
Adding 1 on both sides, we get

1 1.3(1¥ 1.3.5(1 ,

The series is identical with the expan_sion of (1 + x)" 5
n(in-1) &
je, (1+x)"=1+nx+" o X2 + .. (i)

Comparing second and third terms of (:) and (i), we get

by | (i)
nx= 3 .
nin - 1) 1.3r%¢
and 2! Xz = 21 3)

- n(n-1) x’=§ (W)

Squaring eq. (i), we get
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- 1
2 2 = —
n<x S

Dividing (iv) by v, we get

nin-1)x* 1 g
nx 3%
e
n
= n-1=3n = 3n-n=-1-
= 2n=-1 = n=—%
_ 1" ,
Putn= -3 in equation (jii), we get
L e
—2%%=3 - "3

Putting the values x=-—%a_nd n =—%in 1+y=(1+x)"

_ - % T
ie., 1+y’=(1'-%) =(%)

= 1+y=3% .
Taking square on both sides, we get

(1+y)?=3
= y+2y+1=3
= y?+2y-2=0

f1 —sin @ - f
Q.8.(a) Prove that 1+sing - Se¢ 6 —tan 6, where 6 is

not an odd multiple of'— - (5)

AnS i-sinb -sinf
LHS. 2\ [1+sing \/1 +sin 6 \/1 “sin g (r3tonaizing)
- _\/(1—51n9)2_ (1-sin6) 1-sin®

1-sin?0 cos?2® ~ cosO

1 sinf _ 3
_mse—mse—sece—tanB-R.H.S.

/1 -sinf@ _
Hence, S+ 8in0 sec 0 - tan 0.
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(b) Ifg, [3 y are the angles of a trlangle ABC, then show that: (5)
c:ot 5 * c:c:ot‘gé + cotl- cots 2 cot‘B- cotl

2 2

1@ Smce a, 3, 7 are the angles of a triangle

=

=

a+[3+'y-—180°
a+[3‘180°—-y

F+3=ey

tan (—2-4-*2-) = tan (90" —:2{‘) o

2 ¥
= cot
2
1—tan%tang
1 +‘_1
c:tcntE cotﬁ'
2 2 5 ¥
P = oot
e e
cot 5 cot 5
B o
c:::t2+c:v::t2
mgmﬁ.
2 s bt Y et
i B .=cot2
cot 5 cot 5 —1 .
g _.p
cot2c0t2
cotgd-cotﬁ'
2 2 " ¥
8 —cctz-

a
cot 2 + CO[Q"COt%COtECOS‘%—COti

cnt2+cotg—+cotl COtz cotgcot%
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Q.9.(a) The sides of a triangle are x? + x +1I 2x +1and x? - 1.
Prove that the greatest angle of the triangle is 120°. (5)
XD For Answer see Paper 2018 (Group-ll), Q.9.(a).

(b) Prove that tz:m‘1 % + tan““ % —tan™! '1% -% - (5)

!@ For Answer see Paper 2017 (Group-Il), Q.9.(b).

o ——— P—— T WL T T T T T, T T, T, O R Y, T,
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