(c) 35 rad (d) 35m

the answer-book. Cutti‘ng or
will result in zero mark in that question.

one flag is used at a time are:
(a) 4C0 ' (b) 401
[£)2C. () 4CY

‘Domain of the function y = sin~! x is:

(a)—-g-sxs% (b) -1<y<1

s

) 2i<x<1 ¥ (@) -Zsy<s

If /=35cmand 6=1rad, thenr=:
(a) 35° (b) 35cm v

The equation sin® x - sec x = % is called:

(a) Trigonometric equation v
(b) Linear equation

(c) Quadratic equation

(d) Quantic equation

Francesco Mourolico devised the method of:

(a) Partial fraction (b) Induction v
(c) Logarithms : (d) Binomial
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' A

10-

11-

13- -

In any AABC with usual notations; = - =

(a) r (b) T,
() T (d) ry vV
period of cot 0 is:
(@) x vV (b) 2n
m 3n
(C) 2 (d) 7
The general term in the expansion of (a + x)" is:
@) @ A X (b) (:) ol i

(C) (r:) a“‘; X" v (d) (?) - i

-

f sides of a AABC are a = 4584, b = 5140 and
c = 3624, then greatest angle will be:

(a) o (b) BV
(C) v _ (d) a -
If x — a is a factor of polynomial f(x), then f(a) is:
(@) =0 v (b) <0
(c) >0 (d) #0

- ‘The multiplicative inverse of (1, -2) =

)l e A

The arithmetic mean between \[5 and 3\/5 Is:
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(a) 32

(c) 42
16-  The sum of four 4" roots of 16 is:

(@) 0 v (b) 2

(c) 4 ' (d) 16

& Lot e
17- 97 term In the sequencey, 5,7, """ IS:

i | 1
(@) 13 () 15
1 1

(C) 37 & (d) 79
18-  The contrapositive of ~p —» ~ q is:

(@) p—>q (b)) gop vV

(C) ~q—>~p (d) ~q—-p
19-  From the |dent|ty 5% + 4 = A(x — 1) + B(x + 2), then

value of B =

Sl (b) 3V

(C) 52, (d) 2
20 Rl

« it A =0 BoAD
6" 7 g] it hgl
v (b) 1
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Inter (Part 1) 201 9

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

R s SO
2 Write short answers to any EIGHT (8) questions: 16
i) _ If z, and z, are complex numbers then show that

z1+zz=_z_1'+'£2_.
z;,=a+ib. and z,=c+id, then
2, +2,=(a+ib) + (c +id)
=(a+c)+i(b+d)

so, z,+2,=(a+b)+i(b+d)
(Taking conjugate on both sides)

=(a+c)—i(b+d)
=(a—ib)+(c—id)=2z,+2,

3 : .\ 3
(ii) Find out real and imaginary parts of (\ﬁ + |) .
LUDY | et rcose=\f§ and rsin ® =1 where

r2=(\/1_3)2+‘12 or r=43+1=2 and 6=tan‘1-\7—§-

30°
So, (\/3+i)*=(rcos6 +irsin®)’
= 3 (cos 30 + i sin 30) (By De Moivre’s

Theorem)
= 23 (cos 90° + i sin 90°)
=8(0+i.1)
=81

Thus, 0 and 8 are respectively real and |mag|nary parts

of (\/3 +i)3.

(i)  Factorize a + 4b%.
m a? + 4b?

= a2 — (2ib)?
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— (3)2 - 2Ib)2
= (a - 2ib)(a + 2ib)

iven set. | .
A The power set of a set S denoted by P(S) is the set

containing all the possible subse_ts of S.
(V) Define 2 bijective function.

NP if f is a function from A onto B such that secon_d
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 function is
also called a (1 — 1) correspondence between A and B. It is

also called a bijective function.
(vij  Construct truth table and show that the statement

~(p — q) > p is a tautology or not.

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

B s 7 By ~ et 41 ] e Al
(vii)  Find the matrix X if X[_z 1]-[12 ]

D ol k]

- d b : a b
et,  Xx=|2 P] then 2 X

et (20013 AlliL 3]
Comparing the corresponding elements, '

[58-—2[) 2a+b _1 5
oCc — 2d 2c + d =[12 .3]

(1)
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Comparing correSpondmg elements,

5a - 2b = -1 (1)
2a+b=95 (i)
5¢c - 2d = 12 (i)
2c+d=3 (iv)
Multiplying eq. (ii) by 2, then adding in eq. (1)
4a + 2b =10
5a - 2b = -1

Oa=9 g a=1
Put a=1ineq. (i),

5a - 2b = -1
5(1) - 2b = -1
-2b = -6

b=3 = b=3
Multiplying eq. (iv) by 2, then adding in eq. (i)
4c+2d =6
5c-2d =12
9c=18
CoZii .= c=2
Put c = 2 in eq. (iil), |
- 5c-2d=12
5(2) -2d = 12
10 —2d = 12
| 2d=2 = [d=-1]
Hence the required matrix,
g [a b] _[1 3:|
Tl cgste idilimil 2041, s
* ppiha 19063
(viiij Forthe matrix A=|-2 3 1/ find cofactor A,,.
4 -3 2
W L

A12 o7 ( 1)1+2 M12 i ( 1)3("8) T (“1)(_8) =08,




='R.H.S. .
When x* + 2x3 + kx? + 3 is divided by (x — 2), the

(x)
remainder is 1. Find the value of k.

Ansg Here, P(x)=x4+2x3+kx2+3 and X-r=x—-2 =>r=2
By Remainder Theorem, we have
Remainder 1 = R = P(r) = P(2) = (2)* + 2(2)3 + k(2)* + 3
=16+ 16 +4k + 3 = 35 + 4k
. 1=35+4k = 4k=1-35=-34 = k=-—-3—f=—12-"
(xi) If o, B are the roots of ax? + bx + ¢ = 0, a # 0, then
find the value of a? + B2

m ax2+bx+C=0

If o, B are the roots of the above equation.

| a+[3=_-g

a[3=§
Now
a2+[32=(a+§)2“2a[3

~() -2
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The sum of a positive number and its square is
380. Find the number.

LD et the required number = X 2
According to given condition, we have x + x = 380

- X2+X*380=0

x2 - 19x + 20x — 380 =0

x(x — 19) + 20(x — 19) = 0

(x - 19)(3x + 20) =0
x=19, -20

- |Required positive method = 19

3.  Write short answers to any EIGHT (8) questions: 16
(i) Define partial fraction.

LN if a fraction can be written as the sum of separate
fractions, then these separate fractions are called the partial
fractions of the original fraction. For example, the fraction

(xIi)

IRV IR

m%(—:,'—) can be written as a sum of two separate fractions
VLR (S 3 .
= 2x + 1) and 2(x — 1) that is

3R E PRIE T 3

(x+1)(x=1) 2(x+1) 2(x-1)
In the identity 7x + 25 = A(x + 4) + B(x + 3), calculate
values of A and B.

Ans, S, S A VS B
Suppose (X+3)(x+4)"x+3,+__x+4

= IX+25=A(x+4)+B(x + 3)

As two sides of the identity are equal for all values of x,
Letusputx=-3,and x=—-4init

| 7(-3) + 25=A(-3+4)+B(-3 + 3)

Putting X=-3,

we get  -21+25=A(-3 + 4) A=4

Putting X=-4




" T2(x+1) T 2(x = 1)
Which are required partial fractions.

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

XD Given that a,-3,,=n+2anda, =2
For getting required terms. we put

n=2 3and4
OE N=20 s e ma. =2 + 2

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

o 33“6=5 — 83:‘.11
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For N =4, 33 =4 4+ 9
- 84-—-11=6 = a=17
Thus the first four terms of the sequence are 2, 6, 11, 17.

(V) Which term of the arithmetic sequence 5, 2, -1, ===
is —89.

@Gwen,AP 5, 2, -1,--+,-85
Here

-—8§ 5+ (n-1)-3)
-85 =95 - 3n+3
-85=8-3n
3n =8+ 85
3n =93

93

n=-=7
n =31
+ Thus a,, = -85
(vij  Find three A.Ms between 3 and 11.
D | et A, A, A, be three A.M's between 3 and 11. Then
3,A, A, A;, 11 are in AP.
Here, a=3,n=J5,a,=11,d="7
Using a =a+(n-1)d

a,=n+(5-1)d
=3 11 =3 + 4d
=5 4d=11-3
= 4d =8
=> d=2 *
Hence, A, =a+d =3+2=5

A,=A,+d =5+2=7
A,=A,=d =7+2=0
Thus three A.M’s between 3 and 11 are 5, 7, 9.



(ix)
Ans_

o G.Ms between 2 and 16.

G,, G, be the two G.Ms between 2 and 16.
Then 2, G2, 16 are in G.P.

Here, a=2,n=4,a4=16

We know a =ar!

For n=4,  a;=ar+’

==, 16 =2.2(r)°
16

_-"2_=
> e = (2)
= r=2 |
Thus G, =ar=2(2) =4

G, = aré = 2(2)°= 8
Thus the two G.M's between 2 and 16 are 4, 8.

Find the value of n when "C__ 212 ;l 11

125%11
nC10 2|
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SR K T
2! x 10!
N R
- 2112 = 2)|
"Cq0= “C,
"C -0 “C;
n=12

nd + 2n _ 5
(x) Show that 3 represents an integer forn = £, J.

3+
D Let, S(n)="— £l
1 When n =1, S(1) becomes

3 4
8(1)=%(11=%=1 € ”Z

50 Let us assume that S(n) is true for any n = k € W, that is,

3
S(k) = . ;2k represents an integer.

Now we want to show that S(k + 1) is also an integer.
Forn =k + 1, the statement becomes

M
_k3+3k2+3k+1+2k+2 (k3+ 2K)+ (3k? + 3k + 3)
—— — 3

3

(k3 + 2k) + 3(k? + k + 1)

3
+ (k+k+ 1)

k3 + 2k
3

k3 + 2K . | |
As 3 Isan :nteger by assumption and we know that

(k? + k + 1) is an integeras k e W.
S(k + 1) being sum of integers is an integer, thus the

condition (2) is satisfied. Since both the conditions are
satisfied, therefore, we conclude by mathematical induction

n° + 2n | | e,
that 3 represents an integer for all positive integral

values of n.
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T3
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i
|
it
4+
—
I
nNo
St
"o
-+
l
N
|
N
—
I
N
e el
o
+

1
- QU R QL }
=Z{1+3X+ 4 * 2

1030 2t 27X dif Ix| <= .
G B TP + ... vald if [x| <3

If x is sO s:ﬁall that its square and higher power

3h+2xm1+§_

can be neglected, then show that TV

Al R 112 (1 _ x)-1/2 (1)
m LHS = ‘\/m = (1 + 2)() ( X).
1 _(_-é_:)__(?___l). 2
Take (1+2x)"2= |1 +5(2x) +— (2x)~ +
= {1 + x} Neglecti;'lg x? and higher powers of x
| 1 1
, -5 1
. 2 2
Now, (1 -x)"2= {1 + (— %) (-x) + -('—)-('ZT——')' (—x)? + ]
X

= {1 + E} neglecting x4 and higher powers of x.
Putting in eq. (i), we get

LHS={1+x}{1+5)

L e X OCH B i O
ol hodxtim it T neglecting x2
i
s 1 + 2 — R.H.S.
R s RIS B s e
4.  Write short answers to any NINE (9) questions: 18
(i) Find,if 9= 65°20’, r = 18 mm.
Ansg Given, r=18 mm
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sy
0 = 65°20

' 20\°
= (65 +60)
1 0
= (65 + 3)

196°
3

0 = lgﬁ X Tg-a radians

= 1.1403 radians

AS
[ =10
= 18(1.1403)
[ =20.53 mm

ZE:sinz“‘g'=1 :2:3:'4.

T ity e S
(i) Prove sin® : sin® - sin“ 3

SRk e . ‘4
D L.H.S = sin? 6 - S|n2%  sin? % - sin? '721
= sin2 30° : sin2 45° : sin? 60° : sin® 90°

(o

Multiplying by 4,
=1:2:3:4
= R.H.S

BONT SN 1y 0
Hence sunzgz smzzz sng-: sin2%=1 W SOk T

(iii)  Prove cos? 0 —sin?0 = 1-tan®6 .
1+tan?0"’




(iv)  Prove thattan 56° = os 11° — sin 11°°

> consider:
R H.S = tan 56° = tan (45° + 11°)

tan 45° + tan 11°_ 1 +tan 11°

H

=1 _tan 45°tan 11° 1 —tan 11°

sin 11°

cos 112« Bos 119 8in 11"

sin 11° ~ cos 11° —sin 11° L.H.S
~ cos 119
cos 11° + sin 11°

1 +

1

- 9
URLO; cos 11° —sin 11° tan 56
1—003(1_ (o]
(V)" Prove o =8 (A 5
in2 &
e N - Ll L
rasa i L SINio "'2 Fvee o ey
Sln20052
sin =
ns b
= 5 = tan E = R.H.S.
CoSs &

(vi)  Prove cos 20° + cos 100° + cos 140° = 0
LY | H.S = cos 200

+ Cos 100° + cos 140°
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0 0 SR 0
'2—0—"%1'02- COS 29———2-199— + cos 140°

= 2 cos 60° cos (—40°) + cos 140°

=2. %cos 40° + cos 140° = cos 40° + cos 140°

40° + 14Q° 40° — 140°
A [ e B 7 g e
2 2
= 2 cos 90° cos (-50°) =0 = R.H.S.
Hence, cos 20° + cos 100° + cos 140°=0

(vii) Find the period of tan ';' :

= 2.COS

=tan.'17(x+71t)

Hence period of tan ')'(f = 7.

(viii) In AABC, B =60°,y=15° b=4/6, find c.
[LID =600 y=15° b=1/6
?

ST
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f
Area of A = ; ab siny = 2 (200)(120) sin 150°

0
_ 200 x 120; i 1807 | wosh de (inits

Prove that r,r,r, = rs,

A
@ B R 1§ b R e gy """:'—E _ —S—:.E

" (s-a)(s-b)(s-c)
SA’ - __'_g_g}_?_
s(s a)(s - b)(s - c)
S

= QA =SGA X — = 2..9‘...
= SA = SA X S—S S

A
S el | A _
=S°r As (s )

=RHS . soproved.
(xi)  Prove sin (2 cos~! x) = 2x /1 - x2.

LI [ H.S = sin (2 cos™! x)
Let, cos'x=0

X = C0s6
Now |
L.H.S = sin 20
= 2sin6. coso

= 2c0s0. \/1 — c0S20
= 2X . '\f1 — X4

=R.H.S
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(i) Solve 1 + cos x = (),

Ansg 1+ cos x =0

> COS X = .1
Since cos x is ~ve, there is only one solution x = r in [0, 27}
Since 2n 18 the period of cos x
| General value of xisnt+ 2nt, nelZ
Hence solution set = {n + 2nn}, N € L

(xiii) Find the solutions of sin x = - 32@ in [0, 2x].

sin X is —ve in third and fourth quadrants with the angle x =

L1
3.

4
x=n+%="§t‘ and 27:--%:%@‘
4n  On
83
SECTION-II

NOTE: Atiempt any Three (3) questions.

Q.5.(a) Prove that all 2 x 2 non-singular matrices over the rea!
field form a non-abelian group under multiplication. (3)

XD Let M represent the set of all 2 x 2 matrices of the form

S e 0
e al such that |A| = a,,a,, —a,,a,, # 0.

e

For any B ¢ M;, we have

A [bﬂ: . bnzil
[ P2y 025
AL [311 a.1j [bﬁ b12]
Q1 x| Dy Dby
_|814P4q ¥ 315Dy @y4byy +ay,b,

2
[321'311 taphy  8yby,+ azzbzz] |
and |AB| = (a4by +ay5byy), (A34Dyy +@y55)) - (ay by, +ay,,))
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ki MQ' 2 inqular matrices OVer real
Thus the set of all 2 _

fi m a non N N m | '(:at|0n.

b) Find three, consecutive num

( is 26 and their product IS 216.
m For Answer see Model Paper Z, Q.ﬁ(Tz . _1:,

i 2

f 2 —2
9

using row operation. (5)

Q.6.(a) Find the inverseh of the matrix A =

Sl SRR
D =3 4 2/=28-4)-5-6-2-16-9)
i ol

_ o4 +40-2=40-26=14

As |A| #0,s0Als non-singular.
Appending I, on the left of the matrix A, we have

[0 g =l gt iese 0 O]

3k 2 =30 %5 0
40 %2 vl o QR0

Interchanging R, and R,, we get

IRy = e 0y o0 o T

[3 4 2t Oundine)

2D e A () R ()]

1 42 ot L oW ORI BY R YR R
{0-2 80N YR, + (-3) R, 2
and R, + (-2) R, ->R;

R

ORI B A fon )

1 :
By -3 R, = R,; we get

[12-2;0 A
01 4:0 -1/2 3/2]!3
0131 0 20
O A ddam0iagsoaqmi|
0078y o —7/2} -

i "=
L, -
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By Ry +(-1) R, Fl3
and R, + (-2) R, > R,

By'-lfR3 - R, , we have

W Rl TR | RS BRREE

Dot X0 oAy

0 0 1 : 17 1114 -1/2]

[100: 67 47 1 ]ByR, +(-6)R,—»R,

RIO 1.0 47 <3114 -1f2 |
001 : 17 114 -1/2Jand R, +4R; >R,

Thus the inverse of A Is

B da
bl 4 7
&3 el
7 ARy TR
PSR S
e 1 s
Appending I, below the matrices A, we have
.00 T T
e SR
{ L,
eant)y 0
U s 0
A0 Rl
Interchanging c, and c, , we get
25 5 w2 it B T  EOE S
J=iq V2 2 ofug FLACK -2 4. 3
| R RAFA e, R A £ v @i i
............... Gl et el o 0 5
o U ) @ JE 0 0 VRN 0 BESR
OF <1 0 0120 Oty w0
Q00 1 1000w 5 bt Bl o

By (-1)C, -» C|
By C, + (-5)C; - C,and C, + (-2)C, — C,. we have



4 L

Thus the inverse of A IS e L
JUERERALE 1 .
14 _"2

(b) Provethat"C +"C_,="C .

L]

LNB» For Answer see Model Paper 2, Q.7:(a).

Q.7.(a) Solve the system of equations: (5)
12x% — 25xy + 12y? = 0 |

; 4x% + Ty? = 148

BB 12x2 - 25xy + 12y2 = 0 = 12x2 — 16xy — Oxy + 12y2 = 0
= 4X(3X - 4y) - 3y(3x - 4y) = 0, = (3x — 4y)(4x - 3y) = 0

(1)
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Putting X = —3x from (1) in (2), we get

4(—3’— +7y2 =148 = "64y? +63y? = 148 x

1332
127y> =148 x9=1332 = y=+\[727

127x2=148x16 = y=+3
1332 4y el 1332

(if)

We solve [4x — 3y =0... (3)and 4x% + 7y?>=148... (2

4
Puttingy=-§)£ from (3) in (2), we get

X2 + y? =45 >4x°+7 . %"148:36x2+112x2-148x9

= 148x2=148x9 = x*=9 = x*'+3

4
Whenx=1+3 = y-—x => y-+4 =

4 /133 /1332]
={(3, 4), (-3, —4) 3. 197 }

(b)

2
ify = % + Jz—? ( ) L 3!5 (1) ---- then prove that

y? +2y—2 0. (5)

D> =3+ 152 (5) + 52+ =

Addmg 1 on both sides, we get

L o /0 P ke WS Y |
Ry =1+ =5 (3)+ 3 (§)+___m (i)

The series is identical with the expansion of (1 + x)"

(1 +x)"=1'+nx+ﬂ(t—12x2+,,_

i.e.,

(ii)

2!
Comparing second and third terms of (i) and (ii), we get
1 |
nx= 3 . | . (lll)

i T R TR
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1
- n(ﬂ#")xz:g

(IV)

5 _.1
n*® X "'9
Dividing (iv) by2V we get
nln= 13" . 1
n? x2 i i
n--—1=3
n -
= n-1=3n = 3n—n——‘l
— 2n = -1 = i o

P 2

2R

~% %
1B ] +y=(1 —%) =(%)

=>4 2.1 yi= .30
Taking square on both sides, we get

(1+y)°=3
= y2+2y+1=3
— e

1-sin®
‘ Q.8.(a) Prove that /1 +sinp ~ S€c 0 - tan 6, where 0 is

not an odd ' L
multiple of 2 (5)

m CHis 1 — sin 1-sinB
\/ 1+sin6
1—sm9 1—&n9
\/ 1+sin0 \/1_sing (rationalizing)
(1 - sin 9)?
\/1—sm26
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= U~sm0f_1—an0
i cos20® ~  cos®H
0013 e scl:;% =sec O — tan 6 = R.H.S.

1 —-sin 6
Hence, ~ /1 o sec O — tan 0.

(b) If a, B, y are the angles of a triangle ABC, then show that: (5)
B Y peY

o i a
cotz+cot2+cot2—cot2cot2cot2

Ansg Since a, 3, y are the angles of a triangle
3 a+[3+y=180°
= oa+pB=180°-y

= 2, b 90° - %

20502 2
=S tan ((21 g)—tan (900—%)
tang-+tanﬁ
2 2 Y
== Ve e e cot2
1—tanatan9
2 2
1 1
cot— cot E
...___2____2__ A
=5 1 1 -cot2
1= O‘_E
cot-é-cot?_
B a
cot2+cot2
cot cot E
AT ARy

coté-cot2—1

iy
cot200t2
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X
2 2 2 |
e S o2+ x+1,2x+1and x* - 1.

Q.9.(a) The sides of a triangle ar : P
Prove that the greatest angle of the triangle is 120°. ( )

XD For Answer see Model Paper 4, Q.9.(3).
8

3 T
(b) Prove that tan™ % + tan™ 5~ tan™’ 1954 (9)
———_—_—__/
LI For Answer see Model Paper 1, Q.9.(b).



