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B21-AM (E)

Subject Code : 19 ( EN/AS/EN/BD )

2021

ADVANCED MATHEMATICS (E)

Full Marks : 90
Pass Marks : 27

107926

Time : 3 hours

Candidates shall note that each question will be multilingual, viz., in
English /| Assamese / Bengali/ Bodo medium, for their ready reference. In case
of any discrepancy or confusion in the medium/version, the English version

' will be considered as the authentic version.

The marks are indicated under each Section.
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SECTION—A

Each question carries 1 mark
[ Question numbers from 1(a) to 1(j) |

AP L JAT 1
[ 29 7 1(a) 3 *R1 1() 71 )
ST 20 JAT 1
[ 271 7 1(a) 7 1() 3 ]

T T o 7ot 1
[T T 1(a) Fiwma 1) form |

Wh of the following questions four answers are provided of
which only one is correct. Choose the correct answer :

Wﬁ%mmmﬁmwumﬁwmaﬁawwlw
Wzﬁ?ﬁ%ﬁem

Meva Al mmﬁm%memwnwmmmﬁmwuw
Tedlb @® eI

M AT WA Sl fem <) A e e ) A R
e A1 o
Mn(A—B): p,n(A ﬂB):q,n(B—A):r, thenn(AuUB)=7?

M n(A-B)=p, n(AnNB)=q, n(B—A)=r [, (9@
n(AUB)="?

™ n(A-B)=p, n(ANB)=q, n(B-A)=r =, wg
n(AuB)=7? .

g n(A-B)=p, n(AnB)=gq, n(B—A)=r M, 35

n(AuUB)="?
(i) p—q+r () p+q-r
(fii) p+q+r (iv) p—q-r
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‘ 4
_~b) The value of (1 )% [1 | 1] 18
I

4
1+i)4 [1+ %] BRI

4
1+ i)4[1+%] -7 TF 20

4
(1+i)4[1+1_] £ W e
l
At i) -16
(iit) 8 (v) -8

(c) If a and b are two integers, then b|a (b =0) if % =7

nﬁaw'bifnmmwnm,cmb|a(b¢0)ﬂﬁ%=?
3 @ 3 b T TS T W, O b|a(bz0)trﬁ%:?

ﬁgambmﬁm’mﬁmw,mbmbxmﬁg%:?

(J7an integer
b1 S TR
@3 S4Q
piecRUCEIEL)

(ii) a rational number
B! AT R

a3fb ATCT FHm
T TS ST
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(

(1i) an irrational number

9O woifRgRy S
@0 woifRTn e
RIECRIEE ) e o

(tv) a real number
Q0] AT e

@I IR SR
BIECELCIEE S0

4 )

}x' The quadratic equation whose roots are 2 and 3 is
R fawre SRR TR 2 W 3, G TRNFED 2T
@ faxre TSR e 2 9w 3, o W 23
ST FHAETER AP ST 2 3 3, TR SR S

1) x*+5x-6=0
(iil) x24+6x-5=0

(e) The value of log:,16 is

log:},; 16-93 99 R

log% 16 3 w1 SR
(i) 2
(1ir) 4

B21-AM (EV/61A

(i) x2_-5x-5=0

w32 -5x+6 =0

(18 —2

(iv) -4

[ Contd.



(b )
/,(ﬂ The value of log0.15 is (given that log3 0. 47712,
logb — 0-69897) f

log0:-153  ¥W 2’3 (fw  wmw @ logd = 0-47712,
logb = 0-69897)

log0-15-99 ¥+ 23 (W w0 @ log3 = 0-47712,
log5 =0-69897)

log0-15 @ wm wmR (@M@ 3 R log3=0-47712,
log5 = 0-69897)

(iir) 0-17609 (iv) 1-7609

yf Py =30, then the value of "Pj is

I "Py =30 A, (93 " Pyd T T3

(i) 1-17609 Gi) 1-17609

it "Py =30 R, O " P3-4q T4 TJ

fig "Py = 30 W, 3t " Py A AR WM

(1) 50 %56 (i) 60
Mzo Birke (iv) 30
) The valpe of tan29°+tanl6 i

1-tan29°tan16°

1

tan29 +tan16 4 Q,q
1-tan29°tan16°
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tan29°+tanl6” 9 T %A
1 -tan29° tan16’

tan29°+tan16° B T ST
1-tan29° tan16°

1) G =1

W/ 1 (iv) JIE

(1) U(x-y2)=0+3 4+ 5), then the values of x and y are

M (x -y, 2) = (x +3, 4x +5) A, (OB x TF yA T 24

M (x —y, 2) = (x+3, 4x + 5) T, OFCA x GR y-99 T+ 204

g (x —y, 2) = (x +3, 4x + 5) 5T, 7=l x AR y T A ST

3 ) 3
( :_, :3 — = —
) x=y (@) x=-%, y=-3

(i} x=§-,y=—% i) x:—3,y:—%

VG}/The slope of the line 2x —3y =5 is

92x —3y = 5 (RUTTER 2781 23

9x — 3y = 5 (@M 2Tl 2
2x—3y:53@ﬁmw

g 2 ot

2 3

(iii) —g (iv) %
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SECTION—B

Each question carries 2 marks
(Question numbers from 2 to 9)

AT A ANF 2
(o 792 2 4 “[@1 9 ()

TSP 2T TAE 2
(2 194 2 (U0F 9 13)

Hi9% 19 GiA1afa g7 75 2
(| e 2 Fiema 9 fém )

\.‘Z./fA ={1,3,5), B=1{2,4,6), C ={4,8,12}, then find Ax(BNC).

i A=(135), B={2,46)}, C=14812) B, =& Ax(BNC)
feraa |

I A = (13,5}, B=1{2,4,6), C=1{4,812) |, R A x(BNC) (A
3 |

fig A=1{1,3,5), B=(2,4,6), C={4,812] s, 3= A x(BNC)

feE |

\}/ﬁxpress J=3 -3 in the form a+ ib.
J=3 - /33 a+ib SIES o T |
J=3 — /3 (& a+ ib ST« T |
J=3 — /3 @ a+ ib et fef4 |
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(}/I’f 21 =2+3i and z5 = 1-2i, then prove that 2425 = 2122
T 2y = 2+ 3i WF 29 =120 T, (9@ A4 FA A 2929 = 2122
W 2y = 24 3i GAR 29 = 1 20 T, BP0 2 AN (A 2y 29 = 2122

Bg 21=243i s 2p-1-2i W, s wow @E@

2122:5152.

the roots of the equation ax?+bx+c=0 are o and f, then

a .
Xpress —+ — in terms of a, b, c.
(83

@awﬁ,ax%bﬁczowmqﬂm,m%+ﬁ¢a,b, T
Q
27 41 |

MW oo 92 B, ax+br+c=0 AT T %, R %+Ec¢

(e

a, b, ¢ (S 2 I |

5 o 30 B 30 ax? + bx+c =0 TAHURR Az A, =M %+9@
a
a, b, ¢ 3@ &)

\ﬁAIow many words of 4 letters with or without meaning can be

formed from the letters (repetition of letters is not allowed) of the
word RICE?

RICE *RbR SFFCAAcd GaI9e 45103 (& (*FRRfE et e ==
(T A | NARFF) 9o FRA of1f 2

RICE *@ifoq wreagfe ficy waia 451 33 Fren (operfe =1 3a) soaf
@ (T AT N A AFF) 96 F41 AR 2

RICE R B! Gt T3 A1 (STt GreltHeETer ) S
g (A M 5 ) T E
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\/Z/b.how that the two tangents drawn from an external point to a
circle are equal,

RSN R I Aoy oy 7 it i R R e——

IS U RT3 carca b 9z it ot oy g s

REClCER R CE R et Of0] .
e

@/ABCD is a cyclic quadrilateral and PAQ is a tangent at A to

the circle circumscribing the quadrilateral. If ZADC = 85° and
ZQAB =120, then /BDC = ?

ABCD <b1 %8N bygn W A frfs PAQ oW v s |
/ADC = 85° W% /QAB =120° =1, (w8 /BDC — ?

ABCD <3 vl vggw @k A R PAQ qafa «a =iz |
ZADC =85° ¢ /QAB =120° =, w12t /BDC = ?

ABCD 31 9@ St et o A ftsma PAQ ey 3 itse
ﬁ@LADC»: 85° RI Z/QAB =120°, 3%sel /BDC = ?

\yle/gradien_t of a line passing through (-8,1) and (2, y) is —?4 Find
Of740] .

the value of y.

© ERS:
(—8,11) & (2, y) R @Rl @R mm%‘*;yamﬁcfw-m

(—8,11) &% (2, y) R frea wew @afbe 2raeren 13‘3; y-&3 TR ey 3

(=8,11) =M (2, y) =iy A o @ S :5‘1; e T W
fag1
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SECTION—C

Each question carries 3 marks
(Question numbers from 10 to 23)

arerd oA JRT 3
(2py 5759 10 7 °71 23 T7)

orerd ACR T 3
(e 779 10 (2CF 23 FfE)

Qg it e 777 3
(ﬁﬂmwmﬁm%ﬁm)

\lyéclub of 250 members, it is found that 130 of them drink tea

and 85 of them drink tea but not coffee. If each of the members of

the club drinks at least one of the items between tea and coffee,
then find—

(@) how many members drink coffee;

() how many members drink coffee but not tea.

950 & T 41 @5 FA 130 A 1R W AF 85 WA T AW
mmlnﬁWﬁMﬂiwwmwﬁm@m
@fay A T I, (908 TYSN—

(@) foEqeem TR 4,
(b) s o2 A 6 Ffrce 9w
950 & ST AR GFT B 130 S 51 ¥W @R 85 & I 4@ N 37 ©

4 | 3 TR oo B 3R I fSOra 43 T FAe (P 9F AP
AN (T IR, OIF (18 T— o

(@) T 0T IE A/;

(b) G 51 AW A 7 B2 4|
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250 W1 AR AT Wl Ferafy 180 wn arg @) SR 865 i i A
g wrer e ) firg ddmrendy awvE i s wFER aha apfaen
dEd @A), s

(a) WY WRMTT Fh we;

(b) WA WRT e A HfhA @)

ﬁ Let A ={2,3,4,7 and B=1{2,4,5,8 be two sets. A relation from
A to B'is defined by R = {(x, y) : the difference between x and y is

/’ odd where x ¢ A and y € B). Write the relation R as a set in the
7 Roster form.

@A A= (2,3,4,7 TF B=(2,4,5,8 11 7S | AT @1 B 07 b
Wod RT I Wy WA RERE I (TR, R=1{(x,y):x TF yI A=
U @ x € A IE y € B). TF RT e ECCURI IV i
feran | .

@ S A=12,3,4,7 @k B=12,4,58 T IR A (T B B
a3l 7o R & P fic @ 91 AR, R={(x,y):x R y-H
oTw YU T x €A &R y € B). TR R @ SR Fafere FZfe
A @A |

T A = (2,3, 4,7 9 B=1{2,4,5,8 9 g3 A frem B Rm a
WR@@W&@WWW& R={(x,y): x Iy wrw s
el x € A T y € B} | @R RN DT SIFIRRCIRRIERRI

@ If x+iy=(a+ ib)2, then find the value ofx2+y2.
ﬂﬁ¥+§y=(a+ib)2ﬂ, C@'C@x2+y23¥ﬂ3ﬁ\‘3ml
Hﬁx+iy:(a+ib)2®,Wx2+y2—~ﬂ?l‘ilﬂﬁ‘fﬂml
firg x + iy = (a + ib)? TN, atsell 12+ y? f am fega

B21-AM (E)/61A [ Contd.



(12 )

eN
}3./Us'mg the method of induction, show that for all n €

- nin+1
14248+ 4n=—g

WA omfeca (ryedl o1 fl (el n e N A A

n(n+1)
14243+ +n="—"7"

AR Fee @8 @ @ (@A n € N-99 &0

n(n+1)
2

Frafen aeEs & & Safasmn n e N f gm@d

14243+ ..+n=

nin+1)
z

1+243+..+n=
ww that the square of an odd integer can be written as 8m+ 1,

where me Z.

(YA (T BT A SR 39(F 8+ 1 FofS 2P I A1, TC me Z.

@8 @ @I T RGA 1{E 8m+1 WA 2 TS AW, A
meZ.

ff R Ao sAfvm i@ 8m + 1 wewa TR g ST m e Z.

@ If 4 is a root of x2 + ax +8=0 and the roots ofx2+ax+b:0>are
equal, then find the value of b. '

x2 fax+8=03 Bl T 4 TF 2% +ax+b=03 T A ¢, b3
T Cfeted |

x2+ax+8=0-99 3B TN 4 @& x°+ax + OO P qHRN Y
A, -« T e e |

x2+ax+8:0ﬁ1ﬁ71ﬁfﬁl4 AN x2+ax+b:0ﬁﬁﬂﬁ3ﬂw

stwrsen, b 1 fegd
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16,/Find the position of first significant digit that occurs on the
right side of the decimal point of the number 217 (given that
log2 = 0-30103).

2710 SRR ifis R oliecs w@1 2w e wasE v Pl
(e == @@ log2 = 0-30103).

2710 sfba e R wmfice arel ae e o e el

(ST ST’ (¥ log2 = 0-30103).

2710 safimify wfies iy s aEm Pt TR T
fagd (89 2 2 log2 = 0-30103) El.%lil

Elrs:

// In how many ways 5 boys and 4 girls can be seated on a long bench
so that each girl will sit between two boys?

5 & B IF 4 Tl YaIF 93 WA @HT [ FEd AGS TG Tl
1 @ IR #f1f 2

5 T BIG IR 4 T QaIE G o9 (@0 O QA AR G5 IE T2
FS GFC P! @S AR ?

W 5 G W W 4 FEgd! T e S g g e
HR GG S8ai IEH Forl el ! ks

ErF:

18. Show that "P.+r-"P, = "*1p,
(e @ "P,+r-"P, = "p,
@18 @ "P, +r-"P, = "*1p,

REAR "P,+r."P, = "1Pp,
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‘)(I Show that A)= 0.

0 f 1800'
sin(90°—~A) sin(180°+A) + c0s(90°+A ) cos(

o_A)=0.
c0s(90°+ A) cos(l80 sg2)

(Y8d1 @@ sin(90°-A) sin(180°+A) -+

0 1800"A ) == O
(018 1 sin(90°—A) sin(180°+A )+ cos(30 +A)cos(

0 80°-A) = 0.
REI R sin(90°—A) sin(180°+A ) + cos(0 +A)cos(1

/ 1
207 Solve : cosb = — (0°< 6 <360°)
/ J2

FYW F41 : cosb= L3 (0°<6<360°)
J2

Y Q1 : cosb = 13 (0°<6<360°)
J2

: 1
qEHATR |é§:l +cosh=— (0°<6< 360°)
V2

21" Show that cos80°+ c0s40°—co0s20°=0.
(4dl (T cos80°+ cos40°— c0s20°=0.

@qe @ c0s80°+ cos40°—cos20°= 0.

- o & c0s80°+ cos40°—cos20°=0.

/ The internal and external bisectors of ZA of AABC meet BC and
extended BC at D and E respectively. Prove that 4 e

BE CE
AABC3 /A TBfifdes W@ IfARieE BCT @ D o@ 3de
BC@EWW|M¢1W@@:C—D
BE CE’

2 A
321 AM (E)/61 [ Contd.
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AABC-93 /A-7 wpfifdnes «a afesfifEaes BCE #a D a1 A

BC & E R™7s 918 1 oot acan v BD - CQ
BE CE
AABCT /A sfyarmamm sm amgg awamEm BC @ wftd D Aw

AT BC @ E famevana 22l | s arem f2 52:92.
BE CE

23. \ Bi1d the equation of a line in the form y = mx + c.

Y= mx + ¢ HIRS U (@IR ANF9 Tferad |
y=mx+ ¢ I 9GI6 @IE N3 Fefq F¢a1 |

y = mx + ¢ HelH W @I guEeT g

SECTION—D

Each question carries 4 marks
(Question numbers from 24 to 26)

AT 2P TR 4
(2% <793 24 T °[{1 26 (=)

ACETP 2T JRF 4
(2P 799 24 (A 26 3)

FH%IE GiHEE 7317 77T 4
( g™ TR 24 e 26 )

24/F ind the modulus and amplitude of —1+1.
—1+ i T T=F @IS Tfeea |

—14 i-G7 T G3R @IME (@39 I |
~1+i T3 gai s 3=y g
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OR / &3/ ol | T
Prove that |2|>0
TN @|z|>0

AT FA @ | 2]>0

BIAR @ R | 2] >0

h
25,/ Divide the number 16 into two positive unequal pgrts }slo 1ihatetr e
square of the smaller part is 3 more than the twice the larger.

163<WQG@WWWWWWWWWWW
TIEION 2 BTSLF 3 @R 2 |

16ﬂ<wmamﬁWWWﬂwmmmwmﬁaw
3eiHa 2 99 (T 3 @M = |

16 IARmE REf T3 TEEAR GEEARS SEMSTE T SR 3 JEwiH
3T AR FTREN 2 FHfRgE 3 S

OR / 7131/ @1/ Tat
Solve : x +y=3, 2x2—5xy+2y2=0
ST 9 x4+ y =3, 2x2—5xy+2y2:0
T4 B¢ x+y =3, 2x2—5xy+2y2=0
EgaT fogd  x+y =3, 2x2 —5xy+2y2 =0
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'56-/;1"11\(1 tht‘.. E‘qua‘tion of the line joining the origin and the point of
intersection of the lines x ty—-1=0 and 4x+3y-8=0.

TR BT® x4 y-1=0 G 4x 1 3y 8- 07 (WHATS T 3

(IO N Soyeq | & El

Dk 5
T RYE T x4 y-1=0 @& dx +3y—8 = 0-49 (RIS W
@M SRR el a1 | '

IR =N 2 +y-1=0 M 4x+3y-8=0f zramAE fa=mE
ST TGl T g |

OR |/ 7121/ 5231/ var

Reduce the equation v/3x + y+ 2 = 0 to the normal form. Hence find
the inclination of the perpendicular drawn from the origin on the

line and also its length.

V32 + y+2 = 0 TRRCH! oo TR Rl | WA RS R o
([T G Befl FFURR Afe S 7Y [y 41 |

V3x + y+2 =0 A ey TR AS | G MW F [FY (W0
@153 Toi B w7 e @3z Orefi ey e |

V3x +y+2 =0 GEAAUTEE! 4 qEE ol 9fF ewemeE R SRRwE

@t qrmE A R A AR R g g@f{
Er:
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SECTION—E

Each question carries 5 marks
(Question numbers 27 and 28)

AT A YR 5
(P 91 27 W 28)
ACITE AT JAP 5
(2P 797 27 @R 28)

THB Gl 5377 771 5
( | T 27 AT 28 )

/If n is an odd integer, then show that n? + 4n2 +11is expressible
in the form 16k, where k € Z.

n R QTN @ W 2, @yeq @ nt +4n?+113 16k, k€ Z T
FER AR |

n @ I S R 20, e @ nt 4+ dn? +11F 16k, k€ Z W
AT TR |

n 3T ARG A9 T SEse, SRgH @em @t +4n? 4118
16 k, k € Z U@ G 24 |
OR / 71231/ 941/ wat

D(2n+1 . :
For any n € N, prove that Ualiias )6( il 1s an integer.

9
ne NI R o499 391 @ "("HL( n+D o seam

+D@n+1
n & N-aa 55 27 1 @ 0 ;( nED aft e st

nin+1D2n+1
6

e N f aram s T f N A T 3t
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L}ﬁ./ lShow that the bisectors of the angles of a triangle are concurrent.
(TS RV et TRy aaa aafysal |
(RIS 1 Tgtem vt sRapaf g |
faf f& smarfemfy QRN eraran @ faranf

OR | 71231/ 91/ var

A, B and C are any three points on a circle. If the bisector of ZBAC
cuts BC at the point D and the tangent to the circle at A meets at O
when extended, then prove that AO = OD.

Bl 89 eor7s ot & A, B 1 C (TRI (0% | I LBAC T T#497T

BC 3 D s Wi gatir A R =g BC 3 (30 fram Porzs) O e
I, (S0 249 T4 @ AO = OD.

a3 req T o R A, B @ C @s0 TR | MW /BAC-R
199 BC @ D e @32 38fir A fre =ofe BC (¢ (I emR
*[td) O fmre 0, ©rReA 2w ¥l @ AO = OD.

T sEA gEE qRem 5= A, B 3 C aME sei| g ZBAC R
TEErEl BC @ D fa<iema ot s@a A fe<ema Aifwesn BC @
(w39 ) O fo=isma T, st wRem @@m R A0 = OD.

* ok k
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