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- Inter (Part 1) 2021
Maihomqtica Group-| PAPER: |
Time: 2.30 Hours | (SUBJECTIVE TYPE) Marks: 80

SECTION-I

2. « Write short answaers to any EIGHT (8) questions: _ (16)

k
(i) Prove that 8 . 52 k20

b kb’
Ans 2

1

orie

i

o'le oie .

(ii) Simplify (5, -4) + (=3, -8) and write the answer as a
complex number.
XD (5, -4) + (-3, -8) = (5 - 4i) + (-3 - &)
_5-4) (-3+8) (5 4i)(-3+8)
S(-3-8i) " (-3+8) (=37 -(®)
5(-3+ 8i) - 4t (-3 + B1)
r 9 - G4i*
_ =15+ 401+ 12i - 3217
" 9 - 64(-1)
~15+ 52i - 32(-1)

P 9 + 24
~-15+ 52i+ 32 _ 17 + 52i
. 73 =TT 73
1}' 52

o 73*73!

(i)  Find the real and imaginary parts of (\ﬁ + i)“.
X (et rcos0=4+3 and rsin0=1where

2= (\f) +12 or r=4/3+1 2andﬂ tan’v—g*?;()"

S-o, (\3+i)*=(rcos@+irsin 0)°

- T T
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= (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 (1/3 + i)°.
If B ={1, 2, 3}, then find the power set of B, ie, |
P(B). | : o
XD if B=(1,2,3), then

(iv)

vapwN e T ey DU GG R N
4 :
;

P(B)={¢. {1}. {2}, {3}, {1..2}. {1, 3}, {2, 3}, {1, 2, 3} } o
. Construct the truth table for the statement: ‘B
~(P—>ag)e(pa~q) =
P9 "9 poq|~Poqg)|pa~q|~(pq ~|PA~q) =~
: (pa=~q) (p—q)
- e B F T F F T T
TIE LT F T T T T
S F F T T
FdF | T - Tal - F F T T
(vi) For the set A ={1, 2, 3, 4}, find a relation in A whlch

satisfy {(x, y) } y + x = 5}.
¢ Relation in A:

| CrE{(x, y) |y +X=5) . -
, ~={(1,4), (2, 3), (3, 2), (4, 1)} b ®
(vii)  Find the matrix X, if 2X - 3A =B and
e [—2 4 5] 5= [4 2 1] ;

XD o 3A=B | |
3 .4 0] 1. 1, 2] N

or [ Sz T8 .

3+3 1-3. 0+6]
46 2+12 1+15
8§ 4 6]

1
X=31_2 14 16

_[ ] [ 3 -3 G:I
o -6 12 15 -3

25
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'mlmz‘i ?1;5_3:2._

Since |A| # D ‘we can find A,

A'1-Wad_|A
& wrifidis =8
W B st AP e @ 2
= .A1="2-|:__:l‘- 5]_ -_1 5_ A
: ; 2. g
3 : s | By
(ix) Withoutexpansmn, showthat B y+a 1| =0.
- y a+pf 1
7 le Bty H]
EEB LHS=|B v+a 1|
: - Jyepm + 3 - 1
By (c, +c,),

o+ Py pFy
=[a+B+y y+a ;1
a+B+y a+p: 1
Takmg common (o + B +7) from Cy, -

: - 1. :B+% 1
' '=(a+l3+}') yta 1
1 g W T

\..

=(a+B+7y)(0)=0=RH.S.

-(x)  Prove that sum of cube roots of umty is zero i.e.,

. 1+@+w?=0. _
m:We know that cube roots of u'nity are:

(21ABi o H1 o3

D:.. 2

-
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—1+4[3]

If w = :

2
L, _=1-4[3i
== _

then ©
Sum of all the three cube roots,

_1+‘\J§1 L ""\/- *

1+o+w?=1+

2
=-2—'1+‘\,§I_1'—‘\[§|
: 2 ?
b '
_2 0

Hence sum of cube roots of unity’
1T+o+0?=0
- (xi)  Find the numerical value of k, when the polynomial

x> + kx? — 7x-+ 6 has a remainder of -4 when
- divided by x + 2.

LD et f=x+k@-7x+6 - ’
and X —a=x+2, we have : '
a=-2 :

(By Rema.nder Thecrem)
Remainder =f(-2)
' = (=2 + k(=22 -7(-2) + 6

=-8+4k+ 14+ 6
=4k + 12
Given that remainder = -4
4k + 12 = -4
4k = -4 -12
4k =-16 . g .
k=8 * ° ‘ iy

o (kii) Show that the roots of equation x? + (mx + c)? = a?

will be equal if c2=a? (1 +m?).
Ans . x2 + (mx + ¢)? = a2
- %2 + M2 + 2mex + ¢ = a2
(1 +mY) R+ (2me)x + (c?-2a%) =0
‘Here, a=1+m?, b=2mc, c=c?-2a’
Now, -

- "D = Discriminant = b2 — 4ac
| = 4m?2c2 - 4(1 + m?)(c? - a?)

Scanned with CamScanner


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

e g ———— B T — B T T I S e e ap—

= 4im?c? - (m?c? —- m?a? + c" - a%)]
= 4[m”c? - m%c? + m?a? - ¢? + a’)
= 4[m’a? -c? +a’]

D =4[a? (1 +m?) - ¢

Now roots are cqunl ifD= 0

. So, 4{'1- (1+m?) -c?=
S a“ (1 +m?) - c‘ 0
a*('l +m?) = ¢?
B = | = a%(1 + m9) Proved.
:. & Write short answers to any EIGHT (8) questions: (16)
, x> e o :
(i} Resolve (E+1)2 (x =1 IO partial fractions.
Ans 2 4x° _Ax+B Cx+D E

(F+ )T (x-1) x+1 @+ x-1
. 4= (AX+B)(XF+1)(x~1) + (Cx + D)(x - 1) + E(2 + 1)2 (i)
=432 =(A+E)x*+(-A+B)x*+ (A-B + C + 2E) x2

+(-A+B-C+D)x+(-B-D+E) - (i)
Puttingx-1=0 = x=1Iin (i), we get

4=E(1+1)2 = |[E=1

" Equating the coefficients of x4, x3, X2, x, in (ii), we get

0=A+E .= A=-E | = |A=-1

C=-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

0O
n

2

I}

’ o o »ae*_x“1+2x+2+ 1 ¥
Hence, partial fractions ar X1 (B+1)2 x-1
. + 25 F o
(i) Resoive (x ?31(! + 4) into partial fractions.
7x+25 A B8
mSuppcsex+3)(x+4) Xx+3 x+4

= Tx+25=A(x+4)+B(x+3)
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As two sides of the identity are equal for all values of x,
letus putx=-3,and x=-4init.
Putting x = -3, we get-21+25=A (—-3 & 4)
: - = |A=4 :
Putting x =‘—4, we get-28 +25=8B (_4 + 3)
' = |[B=3

| o e axs
Hence, the partial fractions are; x+3 X+ 4 : e

|- - (iii) Wntetheﬁrstfourtenns ofthesequence, ap = (-1)" nZ,
END Given: a=(-1)"n2 :
By puttlng n=1,2, 3, 4in the above sequence we have
| 1 =11 (1)2 =% ) [0 Rl B N
‘ =(--1)2 (22 = 1(4)=4 S i
3= (-1 @)? = (-1)9)=-9 .
. L8, =) MR = (=16 .
“ | _‘ : So the first four terms of the sequence.are -1, 4, -9, —-16.
(iv)  Ifa,_3=2n-5, find nth term of the sequence.

.mHerea -—2n 5. I s i, SR . ‘
By puttlng n= 4 56 and? ' :

R

Forn=4,
3,_3=24)-5
‘a;=8=5
! | =3 |
Ee " Forn= 5 .
a5_5=2(5) -
a, =10 - 5 : e
i 8,=5 | i _ .
Forn=6, | '
asa“ﬂﬁ 5=12 - 5
a, =7 =
Forn=7,
ay_ 3~ﬂn 5=14- 5
a,=9
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Thusa, =3,a,=5,a,=7,a,=9isan average progression (AP).
The common difference  __
‘d=a,-a,=a;-a,=2
d=a*in-1d 5
=3+(n-1}2)=3+2n-2 - .
a =2n+1 |
Insert two G.M's between 2 and 16..

S Ans Let G,, G, be the two G.Ms between 2 and 16.

Then 2, G1,Gz, 16 are 1nGP

Here, a= 2_n .43 =16
" Weknow g =ar+!
: 2 For n=4, a,=ar*
= 16=2(n%
: * : -1—6"—'
e 2
3 = P=(2)3
: = r=2
; Thus G, “ar-2(2) 4
g G,=ar?=2(2=8
. Thus the two G.M's between 2 and 16 are 4, 8.
" {vi) Sumthemf’nltegeometrlcsenes2+1+;+----;.L_"
U BB ] S
mHe:_'e i s T =4
e B
ool S0 ey PR, | :
"'a'"(l)“:; =5
2
Sum of infinite geometric series = s__ *-;li_;
)
/ N8 )
B 1
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(vii) Find the value of n, when ''P, =11.10.9.
Ans ST & | DR SN
| Pa=igorg = 11x10%9 - -

441" = ' s
A1-ny - 990 i L

5 o) foaa gt _

11 890 _
: 3 e | s T e o . e
(11 -n)i=gg5 . T

.11 x 10 x 9 x 8!

1MMx10x9

\11 -n)

'{11—n)! 8
11—n=8
= n=41-8
: ¥ n=3
(viii) Evaluate 120'- : i _
Ansg o —W | 2 41]
"~ By puttmgn—12 r=3in (i), wehave
o, 2 A9 T
37 (12— 3031
121 .
~oral g ; :
12 x 11 x 10x 9! |
"z 91" 3x2x1
| =220 ;
(ix) A die is rolled. What is the prohablhty that the dots
on the top are greater than 47?7

>  s={1,2,3.45 6}
= n(S)=6 ' g
The event E that the dots on lhe top are greater than 4 = {5 6}
= ME)=

=4x11x5
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ey = ME) _2 "
PE)=1(S) %63
(x) Check the truth of the statement 1 + 5 + 9 + - +
(4n-3)=n(2n-1)forn=1, 2.

p Em Let S5(n) be the given statement, /e,

S(n):1+5+9+ . +(4n-3)=n(@2n-1) .. ()
Ifn =1, then S(n) = $(1) becomas
102(1) - 1) = 1(2-1)=1
which is true,
Thus, the condition (1) is satisfied as S(1) is true.
Let's assume S(n)istrueforn=k ¢ N, Le.,,
1 %S5+ 9% s +(4k - 3)=k (2k - 1) ... (i)
By adding (4k + 1) in both sides, we have
1+5+9+ . +(d4k~3)+ 4k + 1) =k (2k - 1)+ (4k + 1)
= 2k* + 3k + 1
=2k?+ 2k +k + 1
=2(k+1)+1(kk+1)
=(k+1)(2k + 1)
or 1+5+0+_ . +(@4k+4-3)=(k+1)(2k+2-1)
1+45+9+ . +[4k+1)~3]=(k+1) [k +1) - 1] . (i)

The equahon (i) is of same from as the equa{ton iy

excep! that k is replaced by k + 1.
Thus from S(k), we have obtained S(k + 1), so the

condition (2) is satisfied. Since both the conditions are
satisfied, so the statement 1 +5+ 9+ ., +(4n-3)=n(2n-1)is
true forn=1, 2, -

(xij  Calculate by means of binomial theorem (2.02)*.

LY (2.02)% = (2 + 0.02)*

(Y200 @)z 00+ (Y2008

+(3) .02

= 16 + (4) (8) (0.02) +(

(0.000008) + 1 (0.00000016) -
=16 + 0.64 + 0.0096 + 0. 000054 + 0.00000016
= 16.64966416

%) 4 (0.004) + @@

E - ¥l By v "
[ Ny i A = ¥ A
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(#i])  If % js 80 small that its square and hlgﬁm

_ 2
tan he naglecied, then show that Dm 1+ g

1 —x e

WB' L.H.8 _J;;*-é"-“ (1+ 20 (1 - x) 12 (i) <3

b £l g
Take (1 + 2x)12 = {1 1.%-(2,,!) i (2) (2 . 1) (2%)? +} a

21
={1+x} neglecting x* and higher powers of x.

(1
Now, (1 - x) 17 = {1 ; (_ _1.) (-x) + (_ 2) -(_ g 1) (—x)? + }

2 2!

X : . i
= {1 + *-2-} neglecting x* and higher powers of X.
Pulling in eq. (i), we get

*

LS =1+ x) {1 *2‘_} : o ; ;
=145 g R E T neglecting 2
*%}E*RHS

D S —

4, _Wiite short answers to any NINE (9) questions: (15)
(1) Convert §4° 45° into radians, |

; G 457 _ 37 _219°
Anc DT [54150 -[54+41._ 7

L 00 (19) - . i
- 4 .

« 2900175 radians ‘

& 0.088 radians.

18 ‘
() Ifcot0="4"and the terminal arm of the angle is not

In quadrant 1, find the value of cosec 0.

D Given thal the terminal arm of the angle is not in
quadiant 1. We know that cot 0 s positive in the quadrant I and
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|;:|; also. positive in the quadrant III. Therefore, the terminal
arm of the angle is in the quadrant III.

r.:v:.as»as:c2 0 =1 + cot? 8

P (185)

L 4,225 _289
64 ~ 64

0= 17
cosec 6 =+ g

Since the terminal arm of thn angle is in the 11 quadrant
v/here cosec 0 is negative.

=17 Bieg: © &
cosec § =3~ | e
' : - 1 —.8 |
i cosec 6 £
v eos @ - R X
COt0 =eing - ] e
cos O =cotBsinO. E |
£ 15 -8 sl Bl - -
~8F177 17 N '

(i} Verify 2 sin 45° ++ _ cosec 45° = ﬁ

- @ LHS 23m45°+;cosec4‘=°

2(J5) 2 68)
-8 62 ()@ m w5 (\r)

1
2‘1'\!-2-
g

_\/— _\!——RHS

(i¥)  Prove that cot (o + p) =22 cotp—1
: cota+cotp’

m LHS = cot (a-l- B) = o (; 7 B) .
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B R R R R R R R

1
tan a + tan [}
1-tanatanf}
_1-tanatanf
~ tana+tanp -
1 1
~ cot a cot B
1 " 1
cota cotp
cotacotp -1
cot a cot 3
cot 3 + cot o
cot a cot B g
_Cotacotp -1
" cota +cotf
=R.H.S Proved. ’
(v) Prove that tan (180° + 0) = tan 0.
END (.S =tan (180° + 0)
__tan 180° +tan 9
~1-tan 180°tan 0
__O+tano
=3 —O(tane):'tanG:R'H'S'

 (vi)  Express 2 sin 76 sin 26 as sums or differences.
Ansg 2sin76sin20=cos (76-20) - cos (70 +2 o) |
| " =cosS0-cos90 i

X .

(vii)  Find the period of tan 7.
X 1 : |
Ans IEH 7 = @nFx + 7(x)]
=tan (x + x)
=i{an x

So, the peniod of tan X s 7,

(viii) A vertical pole is § m,
shadow is 6 m. Whay §
Syn at that moment?

high and the length of its
S the angle of elevation of the
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tana =

oy y
a=tan-1{=]
tan (3)
o= 53° 7

(ix)  Find area of the trsangle ABC ifa= 200 b = 120,
y 1507, .

Wwih Ol

m Area of tnangle AF ;ab sin y | _
.; - =1 (200)(1\20) sin 1500

=2 (200)(120)(0.5)

_ . A= 6000 sq units
(x). - Prove that rryr,ry;=A2%

anc R

. A‘*
s(s - a)(s — b)(s - c) ‘
. &
AP 7
=A% Proved.
(xi) ~ Find the value of sec (sin"“(_ %) ) -
Ansg We first find the value of y, whose sine is —-%
: 1 - - |
siny=-7, *%Sys%
gAY
= ¥Y=78
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Seog & : : (a)
(xii} Showthat r= (s — a) tan 1\5 }

m Toprove r=(s-a) tan%

a_ H“—n"as c)
tan?__‘\j s(s — a)

We know that:

_R.’H,S.--(s—a}tan%:(s-—a, /is_ bis — ¢}

- ‘= ,\/@ —a)(s —bls—¢)
: ' S

| 4
‘ (s a) tan2 |
(xiii) Find the solution of cosec § = 2 wh:cﬁ lies in the
SR mterval [0, 2x].
Ansg ' cosece 2
| =lol ;
or cosec§ 2
= sin 9 '*%_
. sin e Is positive in ﬁrst and second quadrants with the ann!e é
_lf_ .
| 9*?5
~and _-8=n-g 5
' -54 - o
gi==s z 5z
: 6v 6

i

—
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SECTION-II

: NOTE: Attempt any Three (3) questions.

Q.5. (a} Solve by Cramer S rule 2xy =Xz + X3 =8, X 2xz +

2%5 =6, %4 —2Xp—X3 =1 . - . ®

EIS® From the above system of linear equations:

2o -1 -1[*] 8
T 2 Xo| = Gl"

Lol RIE B,
et ¢ e IR, e
A=t 2 2

11 =2 -1
(-2 + 4) - (+1)(—-1-2)+1(-2 2)
(2)+(3)+(—4) /i 4—-—3
o M |
G P 2
17221 B B e
B2 +4)~(-1)(6—-2)+ 1 (12~ 2)
8(2)+(-8)+(-14)=16-8-14=-6.
s L. 0\ S AN
'.-|A2|,=1 B2

' O Iy s |
-2(—6 2)-8(-1-2)+1(1-6)
= )8(3)+(-5) o
-—16+24 5= 3
2 -1 8

28]
1 -2 1 -
=2(2+12) - (—1)(1—6)+8(—2 2)

=2(14)+(-5) +8(—4)

=28-5-32=-9-

Al -6 _
X1—|A[ =>___3-

iAzl 3

AT e

2
2

| |A31
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= "(':' 1 A+ "g’
a’, ac c .
- ac | ac
So, lhe requurad equation can be: .
~Sx+P=0 - -
’ b (c + a) a2 + b2 + 62 — 2ac _
L= ["' ac ] ok ac g

By simplifylng, we get
acx? +b.(c+a)x+(a?+b>+c?-2ac)=0"

3x — 11
(x 2*'-1)(M+3)

Q.6.(a) Reaolvo into partial fraction. = (5)

3x ~ 11 Ax + B C
mSUppose(?+1)(x+al J(2414-)”3

=  3x-11=(Ax +B)(x+3)+0(x2+1) - (i)
- wa11m(A+C)x2+(3A+B)x+ (3B *« C) (ii)
; Pultmg X+3=0 = xX=-3in (i), we get .

-9-11=C(9+1) = [C=7
Equating the coéfﬂcienls of x? and x in (ii), we get .
0=A%C == A=-C = |A=2

and 33A+B::>833A = B=3-6

d - = |B=-3
, 2% - 3 2
l'f 3 f the ‘ f o e
| ence partial fraction are I iadvere ¢
(b) - If S,,=n (2n - 1), then find the series, (5)
EXD> Given that S, = n (2n - 1) ()

Puttingn=1,2,3,4n (1), we get
8121(2x1-1)=2~1m 1.
$252(2%2~1)=2x3=6
33=3|(2x3--1)=3x5m15;

SA4(2x4-1)=4 %7 =28

Now r;1==5,=1.a,=32~-8,zem1=5

!
L]
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a;=S,-5,=16-6=9
and a,=5,-5;=28-15=13 .
Thus the required seriesis 1 +5+ 9+ 13 + ...

Q.7.(a) Prove that "-C,+"-1C,_, ="C,. o (5)
EXB For Answer See Paper 2019 (Group-1l), Q.6.(b). P
(b)  Use mathematical induction to prove (5)

6+ 6)+G) -+ ("39=03")
3)*la)*lg)* et 3 )= 4

for every positive integers n. '
L Let $(n) be the gwen statement, i.e.,

S(n): 12+82+ 52+ ...+ (2n - 1)% = ”(4"3"1) )
If we put n = 1, then. (i) becomes
12=1 [4 (1) -1]
gl 3 : -
4-1 3

4213 e
~ Thus, the condition (1) is satisfied as S(1) is true.”
If we assume that S(n) istrueforn=k e N, i.e.,

. ) | ' : 2_ . H
'_12+32+52+ +(2k—1)2=k—(ﬁ-—11 oy 1)

By addlng (2k + 1)? on both sides, we get ' .
+(2k-1)2 + (2k + 1)2= —(‘"‘—1 +(2k + 1)2

(2k-—1)(2k+1)+3(2k+1)2‘ o

12432+ 524

-2 (2k—1)+3(2k+1)]

F2k [2k2+5k+3] X 2

='2“ (k+1)(2k+3) ‘ P
[(2k+1)(2k+3)]

'k [4k2+ak+3]
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=52 14 g2 2k 1y - 1)

_(k+1) [4(k+ 1% - 1]

12432+ 82+ .+ (2(k+1)-1)2= (i)

Equation (iii) is true as conditiori (2) is satlsfled Since

" both the conditions are satisfied, so the gwen statement (1) is
* true for every positive integer n.

. Q.8.(a) Two cities A and B lies on the equator, such that
their longitudes are 45° E 'and 25° W, respectively.:
Find the distance between the two-cities, taking the
radius of the Earth as 6,400 kms. - ;o = B

[Ansg * r=6400 km
' 0 = 45° + 25°
. =T70°

£ k|

=70 180
G S P s, e g
18 s radaans . Equator -.
Let £ be the arc AB '
therefore '

f=r® |
—6400[1")"" L
- i
- ~6400(0.3889.x 3.14159) . . .
=~ 6400 (1.22176) =~
=7819.264
Thus, the distance: between two cntxes is

£ = 7819 k (approximately).

sin O + sin 30 + sin 50 + sin 70 L
cos @ + cos 30 + cos 50 + cos 70 tan 46,

(5)

(b) Prove that

BN For Answer see Paper 2017. (Group-ll) Q.8.(b).

Q.9.(a) Solve the tnangle ABC if a= 53, g = 88° 36',
y=31°54". i (5)

EXD o+ p+y=180°

-
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a=180°—p—y
o = 180 — 88° 36'.31° 54' -

& =59°30"
By using law of'sine, we have
c _._a
. 'sinv sina
. : 4
e Ve owe280Y
s 8N O
- _ 53 sin 31° 54'
sin 59° 30" .

- = 53(0.5284) _ 28.0052 T

" 0.8616 ~ 0.8616. |
gl v L e e S, o |

And .b.\=:'_c ' . . - S i ' .
. sinf3 siny
- '.b _csinp

sin y - :
_"32.5 sin 88° 36' (32 5) (0, 999?) 32.4903

~ sin 31054f..~ - 05284 ~ 05284
b=61.5 |

* & _So the triangle ABC have
- a=53,b=615,c=325 _
a = 59° 30", B.=88° 36", 1§ 31° 54'

1 5 1 1 .
(b) Prove that t::lﬂ"‘ﬁ*-.tan“E-taln“1§+tan‘1 5. (5)
m By usmg tan"‘ a+t&m‘1 b“tan" o Na : ‘o
' _ 1-ab »
Ao aE N -
' 11 6 |-
LHS“’(an‘11—1,|-+tan“%-tan'1 1 15 o
- 1176
"6 + 55 ‘
2 56
L

66.
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-t ()

=tan~' (1)

I

lm A

_n

1 =
= ftan 1t tan™ 6-4 _ : e ll)
Next consider the right hand side °

1 1
S P, g A o
R.H.S =tan 3 +tan >

- 1 1 = - i
= tan"'*3"+ tan™! i e (i)
Egquating (i) and (1), we have i,

tan' 75+ tarr‘ X o s tan! =
1 6 4 J 2

1 _1 5 1 1
-1__+ -1 — -1 —
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