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B, C and

are given. The choice Wthh you thin
circle in front of that ques

D to each guestion

the answer-book. Cutting or filling two or more circles
will result in zero mark in that question.

"C_is equal to:
‘ n!

nl
(@) 7 (b) (n—r)!

(c) n(n—r)! (d) r!(nn_ r)! 4
-}rotation (anti-clockwise) = :

(@) 45° (b) 90° v

(c) 180° (d) 360°
Notation for radlus of in-circle is:
(@ rv (b) R

(c) r, (d) A

The value of Ccos 315 is:

(a) A(z: (b) 1

3
© % —

5 (d) NG 4
Harrgomc mean between 3 and 7 IS
@ 21 ) % v
) S (d) 21
Period of tan 'g- is
(@) :: (b) 2rn v
© 3 (d) 32
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A quadratic equation has degree:

(a) O (b) 1
(627 (d) 3
Set of integers is a group with respect to:
(a) + ¥ (b) +

(C) 2 (d) X - 2N+l je-
Number of terms in the expansion of (1 + x) is:
(a)-2n + 1 (b) 2n
ch2n+29 . (d)3n+]
The sum of odd coefficient in the expansion of
(1+x)°is:
(@) 5 (b) 16 v
(c). 25 (d) 321 1
Arithimetic mean between 7 and b IS:

a+b a+bhb
@) Zab Vel (®) “ab

2ab , ab
() a+b (d) a+b
If A is a matrix of order 3 x 4, then order of AA! is:
(@) 4x3 g a(bla3 x4
(c) 4 x4 (d) 3x3 Y
Partial fractions of 121_ 1 will be of the form:

Ax + B A B
(a) X2—1 (b)x+1+x_11/

A B

(C) X + 1 (d) X —
The roots of equation x* — 5x + 6 = 0 are:
(a) 2,3 (b) -2, -3
(c) 2,3V (d) -2, 3
cos™ (325) =

P T
8).2 (b) g v

ok sty @ 3
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COS X = ! has solution ==—== X € [0, m) :

2
OF () 3V
(c)' 7 d) 5
]k #] =0 thenk=-———:
(a) 16 (b) O
(c) +4 4 (d) 8
‘g-:equals:
S0 (b) 6 V
O (d) 12

Ifz=3 - 4i, then |Z| is:

el (b) 5 ¥

el (d) 1
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Mathematics PAPER: |

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

SECTION-I

PR T S AT SR e e TR AP Y}
to any EIGHT (8) questions: 16

2.  Write short answers
(i) Does the set {0, -1} possess closure property with

respect to:
(a) addition (b) multiplication
Ans SR (a)
Since (1) + (-1) = -2 ¢ {0, -1},
so {0, -1} is not closed w.r. addition.
_ (b)
Since (1) x (1) =1 ¢ {0, -1},
So {0, —1} is not closed w.r.t multiplication.
(ii) Find multiplication inverse of a + bi.

LD For multiplicative inverse. the reciprocal of a and b is:
1 -b
R TGRSR R
(iiiy Prove that |z.z, | = |z1|’|zz| vVz,z,eC
Lo L.H.S = |z, Z,]
As we known that:
z,=a+ib, z,=c+id, then
|z,, Z,| = |(a + ib)(c + id)|
= |(ac — bd) + (ad + bc) |
= \/ (ac — bd)* + (ad + bc)?
(@ + b?)(c + &)

= lz,| . |Z,)]
This result may be stated thus:

The modulus of the product of two comple .
X N
equal to the product of their moduli. ; Hnors.is




ains at least one element
A IS said to be a proper

: t Ais an
iImproper Subset: _ n then we say tha
P if A is subset of B and A dz;‘inition, it .also follows that

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

(vi) I (G, X)) is a group with ‘e’ its identity then ‘e’ Is
unique? '

Ansg Suppose the contrary that identity is not unique. And let
e’ be another identity. ‘ -

e, e being identities, we have

e Xe=eXe=¢e (eisan identity) (1)
e’ X-e=eXe=e (eisan identity) (i)
By comparing (i) and (ii), we get ' |

_ e=e
Thus th

_e identity of a group is always unique.
(vil) A= [.: 0] show that A4 =1]_
| —i J e
Ansg A=, ’

I8



[l s O 0
Mo [ﬂ(—1; ; 1([0)0 :11(]0) : 0(-1)]

[0 ) o (-1)(0) 0(0) + (""1)("‘1)
Akt [1 0 ] :
o e
o 1
At =1, Proved

EY
Thus Y = A — (A)tis skew-hermitian.



(ix)

T
m LHS = -a- " C
a D C

we have

Multiplying all elements of second row by ‘abc,
bc ca ab

.1 |abc abc abc
—abc | a b C
a b C

1 bc:.. ¢a  —ab
-—|bc ca ab

abc % h e

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

1
=abe \U)

=0
=R.H.S
(x)  Solve the equation x'2 - x'4 - 6 = 0.

Ansg This given equation can be written as:
(x1l4)2 x4 _g=0
let xV4=y
' The given equation becomes
ey @m0
(y-3)y+2)=0
y-3=0 : y+2=0
yi=g : y=-2
As x1/4 = y
So, x4 = 3
(x1l4)4 - (3)4
X =81
and X"‘ =y
x1/4 =_9
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Hence the solution set is {16, 81}

When x® + kx2 — 7x + 6 is divided by x + 2 the
remainder is — 4? Find the value of k.

@ Let f(x)=x3+kx2—7x+6
and x —a=X+ 2, we have

a= -2

(By Remainder Theorem)

"

Remainder = f(-2)
= (-2)% + k(-2)* - 7(-2) + 6

=_8+4k+14+6
=4k +:14
Given that remainder = —4
4k + 12=-4
4k = 4 — 12
4k = -16
k=-4

Prove that 1 + ® + ©* = 0.
We know that cube roots of unity are:

1 -1 +313i uo —11 —3{3i

: 2 2

e -1 +3[3i
then ®° ——ﬂ—l

Sum of all the three cube roots

+—1 +3[3i+—1 -—3[3i

If

1+0+0%=1 > 5
- 2-1+43i-1-+31
1§ 2
0
_2_0

Hence sum of cube roots of unity
1+0+0°=0

3.

(i)
Ans

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

1
- Resolve =4 into partial fractions.

ARRRE WAL §
) (- 1)




=2+ 1) 2(x-1)
Which are required partial fractions.

g ' thatr=+ 2
(ii) If—.—,—arein G.P, show tha o

2 b%C
1 :
m Given ';— . % G are in G.P
Let r be the common ratio of the G.P

o=

. a
2D

O|l— Q|-

D
Also r= =

o=

Multiply (i) and (ii),
a b

Zbi e

d
=i 2

llllllllllllllll

(1)
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—-07+007+0007+00007+ ........

gl o 7 7
=75 *700 ¥ 17000 ~ 10,000 '
7
Here, a =790,
Tl S
Bl T35 Vel
£35%5
=10
19
(10 i
W e
1-70

(iv) [If5is the harmonic mean between 2 and b, find b?

By given condition,

2(2)(b
— H..l\.!‘l—“zL%(El 5

a1=3(1)—1 =2
a,=3(2)-1=95
a,=3(3)-1=8

=3(4)-1=11
and so on.



the word ‘Objective’ using
repeating any one?

[N we have to form perm

utation of 9 letters taken 9 at 3

time.
P,=9!
=9x8x7x6x5x4x3x2><1
= 362, 880
(vii) In how many ways 4 keys can be arranged on a3
circular key ring?
g
Ans g keys can be arranged on a circular key ring in 5 (3!) or
3 ways.
(viii) Find the values of n and r when "C_= 35 and "P, =
210.
m nCr = 35 npr =210
n! =35 n!
(n-r)lel " (1) sl ©
Using eq. (2) in eq. (1),
210 _
i 39
35
=6
rl =3l
r=3
Putin (2),
“alny
(n-3) = 210



ﬂqr“—-
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Prove that 1 + 5+ 9 + -+ (4n - 3) = n (2n - 1), for

ey n=1,and n =2,
D For n=1,
LHS=RHS=1
For L s 2!

L.H.S = R.H.S =%

(xij Expandup to 'three terms (1 — x)2,

el
L flie0)ies 1:t (’%) (—>'<) +2 22! (-x)2 +

130

3! =

1 1 1
=1-5X-gX-Tex—------ valid if |x| < 1.

(xii) Using binomial theorem, calculate (0.97)3.

END> (0.97)3 = (1 - 0.03)?

= (g’) (1) (~0.03)° + (:1’)(1 ? (-0.03)" + @(1 )!

(~0.03)2 + @ (1)° (~0.03)3

=1+ 3x(-0.03) + 3 x (0.0009) — 1 x 0.000027
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- 1 - 0.09 + 0.0027 — 0.000027

= 0.9127 i
4. Write short answers to any NINE (9) questions: e

Find/ whenb=mn radians r = 6 cm.
As we know that

=0
By putztmg the given values, we get
B 85 cm
[ =18.
(i)  Verify cos 20 =2 cos* 6 -1, when 6 = 30°, 45°
Ans cos 20 = 2 cos? 0 — sin2 0 — cos® O
cos 20 = cos? 0 — sin® 8
When 6 = 30°

cos 60° = cos? 30° — sin® 30°
1-(9-G)

P LT 2P ) BTN
d53:3id

2 54

%
|
2
4
|
T

So, it is proved that

cos 20 = 2 cos? 0 — 1 when 6 = 30°
Again, 6 =45° b

cos 20 = cos? 0 — sin? 0

cos 90° = cos? 45° — sin? 45°

0=(</1_5)2_(%)2
0= el
g' 2

Hence it is proved that:

COS 20 = 2 cos2 9 — 1 when 6 = 450

(i)  Prove the ldentlty-!—-s-lﬂ—-e- Cos 6

Cos® 1+sing-
@ L.H.S 1—-Sln(-)
COSB
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1-8in6. 1+sin06
= cosO "~ 1+sinb

1 —sin“ 0
= cos 0 (1 + sin 0)
cos? 0
~ cos 0 (1 + sin 0)
cos ©
~1+sin0
= RH.S

(iv) Ifa,p,yare angles of triangle ABC, then prove that
tan (o + p) + tany = 0.

[N tan (o +p)+tany =0 (1)
. (I+B+'Y=1800
oL +.B = 1800—'}’
. Putin (1),
tan (180°-=y) +tany =0
tan (—=y) +tany=0
—tany+tany=0
0=0
L.H.S =R.H.S

: 1 i
(V) Prove that cos (a + 45°) = :E (cos a — sin a).

D cos (o + 45°) = ‘cos a cos 45° - sin a sin 45°
1 1

| ——

= COSC(.E—S"T(I.‘JE
= —1-(cos.:a—sin a)
\/2

(vi)j Express 2 sin 560 cos 2 6 as sum or difference.

EYD 2 sin 56 cos 26 = sin (50 + 26) + sin (50 — 20)
=sin 70 + sin 36

(vil) Find the period of cos 16(' :

m cos%= COS (% . Zn)

= cos%(x + 12n)
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Hence period of cos % is 12m.

(viii) In aright angle triangle ABC, a = 5429, ¢ = 6294 and
y=90° Find b, a.
LD Given

a="7?
From the above data,

From figure,
5429

Sin o = 6204

sin oo = 0.862567
o = sin~' (0.862567)
a = 59.606°

And by Pythagora’s Theorem
c2=b2+at

b? = (6294)% — (5429)°
b% = 10140395

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

D The circle '
. passing through the three verti
triangle is called a circum-circle. ; ertices of a

(x) Find the area of triangle ABC if a = 2
c = 315. . If a =524, b=276,

LD Given, a=524 b= 276, ¢ = 315
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a+b+(‘

.Qﬁizﬁﬁuﬂé
= 2

11115
R

g = 557.5
8 ~a=339, 8~ h=281.5,s—C~= 242.5

By area formula,
A= \/s(s _a)(s — b)(s —¢)
= \/557.5(33.5)(281 5)(242.9)
= 35705.894 square units

(xij  Show that cos (sin”! x) = \/1 e
cos (sin™' x) = \J1 - X2

L.H.S = cos (sin~" x)

Let sin"'x=06

1
x"&ne

X = COS O

As cos 0 =/1 — (sin 0)?
' x =1 — (sin 0)2

As 0 = sin~! (x)
1 —[sin (sin™! (x))]?
As 0 = sin [sin~! ()] =/1 — X2

= R.H.S
Find solutions of cosec 6 =2, 0 € [0, 27] .
cosec 6 = 2
o
5 cosec 2
| _ 1
= Sin 0 = >

sin 6 is positive in first and second quadrants with

the angle 6 = ’—é-

Tt
0=8



= e [0, 7] -
(xii) Solve2sin0* cos20-1=0,0 ,

29__1_.0
Ans 2 sin 6 + COS
2 sin 0 - (1 cos?6) = 0

Thus, the answer will be 0, =«
SECTION-II

NOTE: Attempt any Three (3) questions.

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

Ansg (i) (AUB) = A'nB’
Let x € (AUB)’
= X¢ AuB
= .Xx¢AandAg¢B

=" e Aland e B

=y s c /AR (1)
But x is an arbitrary member of (AUB)’
Therefore, (1) means that (AUB)' = A’~B’ (2)

Now suppose thaty e A'~B’

= YyeA'andye B’

= Ye¢Aandy¢B

= Ye¢ AUB

= Yy e (AuB)

Thus A'NB’ = c (AUB)’

From (2) and (3), we conclude that )
(AUB) ' = A'B’
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by complementation
(iil) AU(BAC) = (ALB) M (ALC)

Let x € A v (BNC)
— xe AorxeBnC

—»  Ifx e A it must belong to AUB and x & AUC

-  x e (AuB) N (AUC)
Also if x e BNC, then x e Band x € C.
— x e AuB and x € AUC
—- x e (AuB) N (AUC)
Thus AU(BAC) c (AuB) N (AUC) | (2)
Conversely, suppose that
y € (AuB) N (AUC)
There are two cases to consider:
yeAyeA
In the first case, y € Au(BNC)
Ify ¢ A, it must belong to B as well as C
ie.,y e (BNC) -
y e Au (BNC)
So in either case,
y € (AUB) N (ALC) = y e Au(BNC)
Thus (AuB) N (ALC) ¢ Au(BNC) (3)
From (2) and (3), it follows that
AU(BNC) = (AuB)N(AULC)
(iv) A N (BuC) = (AnB) U (ANC)
It may be proved similarly or deducted from
- Au(BUC) = (AuB)UC
by complementation. '
b % caatas L nf
ctay b: b
a+b C c?|

(1)

| '=(a+b+c)(a_b

(b) Prove that

(b —c)(c-a)

b+c a a4
JAns JTEE=

ct+a b h2
Adding C,inC,, we get

a+b C cz



Expanding by Ry,

=(a+b+C) bz_az C2__az

By taking common: b — a from C,and c-afromC,

1 1
=(a+b+C)(b—a)(c"'a)lb+a T3

(@a+b+c)b-a)c-a)[l(c+a)-1(b+a)
(a+b+c)(b-a)c—-a)c-b)

=(a+b +c)(-1)(a-b)c-a)-1)b-c)
=(a+b+c)a-b)b-c)c-a)

=R.H.S Proved

Q.6.(a) Show that the roots of (mx + ¢)? = 4ax will be equal.
a

m’

ifc= m=z0. | (5)

Ans_ For Answer see Model Paper 1, Q.5.(b).
e ettt et e b i e o

(b) Resolve into partial fraction x|
| T ———

("“1)(’<+2)(X+3)_X—1+x+2+x+3 ()
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Multiply by (x — 1)(x + 2)(x + 3) on both sides
x4+ 1= AX+2) X+ 3)+B(x~1)(x+3)+C(x~1)(x+2) (i)
Put x = 1in equation (ii), we have
2(1)+1=A(1+2)(1 + 3)
2+ 1=A(3)4)

g
3)@) = ™

1

Put x = -2 in equation (i), 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 (ii), we have

2(=3) +1 = CG(=3'= 1)(-3 + 2)
-6+1=0C(-4)-1)
-5=4C

—O

o 174

Putting the values of A, B and C in equation (i), we have
2X + 1 H9.9) (il 5
(Xx—=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 a2 — b?, b? — ¢?, c¢?
—a?are in G.P. (5)

EEB If r is the common ratio of the G.P. a, b, ¢, d .

b=ar _ (i)

c=br=ar? (ii)

d=cr=ar S
Now a®-b?, b? - c?, ¢2 — d? will be in G.P.



in the expansion of
Find the term involving x* (5)

(b)
B fiaen s

d. Then
[ID> et T ,,0€ the require

s (rr‘) an-"bf -
- (7) 37 —-r (_2x)r
(7) 37 - r (_z)r (x)r (|)

Eor the term involving X%, put exponent of X equaito4,ie.,r=4

T (1)37 ‘(-2)* X

7 x6 x5
“3x2x1 (318 X
| = 15120 x*
Q.8.(a) Prove the identity: . (5)
1 el el r 1
_ cosecO—cot® sinO- sinB cosecO + cotH
m EHS = —-——1-—-—— P i 8

cosecB—-cotO sinB

=Sin9_ COS_GCB-—CotB -

sin 6 (cosec 6 — cot 0)
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1 cos 0

: o et
SN © sin® sin 0

- 1 cosb
in 0 (55~ ain )
sin0 -1+ cos 0

sin 0

. (1—0050)
il sin 0
_sin®@ —1+cos 6
~ sin 0 (1 - cos 0)
_1-cos?6-1+cos®
~ sin@(1-cos0)

~cos 0 (1 -cos 6)

~ sin 6 (1 - cos 6)

cos 6
L.H.S = SRl cot 6
1 1

Now R.H.8 =g — o cec 0 + oot 0

_cosec b + cotf —sin O
~ sin O (cosec 6 + cot 0)

1 cos 6

_si_né sin 6
_sine(-tj—+c9se)
’ sin® sinB
g (1+cose)
Sin Dl
sin 6
_1+cos6-sin’6

sSin 9 (1 + COS 9)

 _Cos6+1-5in?0

~ sin 0 (1 + cos 0)
cos 0 + cos2 0

~sin 6 (1 + cos 0)

- £0s 9 (1 + cos 0)

- sin®(1+cosB) . »

—Sin 6
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sin39 cos 3 0

=l (5)

(b) Prove the identity —_:"0" ~ cos 0
e e

Ans_ sin360 cos 30
L.A.S = sin®@ cos 6

Sln390059 cos 30 sin O
sin 6 cos O
~sin(36-0)
~ sinB cos 6
vk SN2
~sin O cos 6
~2sinBcos 6
~ sinB cos B
=2
= R.H.S

Q.9.(a) Prove that in an equilateral triangle, r: R : r,=1:2:3. (5

——*_____‘

Ans_ As in equilateral triangle, all sides are equal so we take
a=b=c¢

2

\/ 45 4
e (As s=%a)
L= 382)(__2 =3@___ 33 ,
4 - "3a..."6




Multiplying by y/3 x 2

1 b \3
=2\{-3->(2\/§:‘\I§X2X‘\[:—3.‘\/§X2X2
=1:2:4/9=1:2:3

(b) Prove that sin‘1%+ cca_t_‘1 3=‘;£. (5)




sin(x+ty)=sinx.cosy+cosx.siny

a3 2]
== =t =
V5 \10 /5410
13 42




