P-1(1+14+1) G/20 (N)
2020
MATHEMATICS (General)

Paper Code : 1-A & B
[New Syllabus]

Important Instructions
for Multiple Choice Question (MCQ)

® Write Subject Name and Code, Registration number, Session and Roll
number in the space provided on the Answer Script.

Example : Such as for Paper III-A (MCQ) and III-B (Descriptive).
Subject Code : |III|A|&|B

Subject Name :

* (Candidates are required to attempt all questions (MCQ). Below each
question, four alternatives are given [te. (A), (B), (C), (D)]. Only one
of these alternatives is “‘CORRECT" answer. The candidate has to write
the Correct Alternative [ie. (A)/(B)/(C)/(D)] against each Question No.
in the Answer Script.

Example — If alternative A of 1 is correct, then write :
1. — A

® There is no negative marking for wrong answer.
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b 5T 2t (MCQ) &) Treeal ewiiae!
o Teasirg Foie 2l e (Subject) W 3% @6, @ETEE 794, GHE

TAt@e — (@5 Paper [lI-A (MCQ) 4= II-B (Descriptive) |

Subject Code : || A

&|B

Subject Name :

o Aamdive sRefE ds (MCQ) Teg e =) afef e vrl 3@ o
TEq, 99 (A), (B), (C) @ (D) FF e el *@Ardies o S
FAT% (A)/(B)/(C) /(D) *ow Remfbee o 7w Srereme ©eaag fere

Al

Thlmd — =MW 1 797 oTsE A0S Bud A 33 w1 e 5

1. — A

o g7 $GER & (0 oiite AR @
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Paper Code : I1- A
Full Marks : 50 Time : One Hour
Notations and symbeols have their usual meanings.
Choose the cotrect answer.
Each question carries 2 marks

1 1
1. Let 2 be a positive integer and a > 5 = 0. If a* and b» are positive uth
toots of a and & respectively; then which of the following is true?
1 L
(A) ar=bn

11
B) a" <bn

1 1

(C) a* >b"

(D) None of above

1 1
1. 460 T n 0 GET AT 9 @ > b > 01 T g7 g pr TUAEA g
9% b-OF WWTE 5 TH AT T, TE (F BEE G
Lk
(A) a” =b"

1 i

[B) a <b"

R
(C) at =>h"

(D) ToTFF (FA02 71

2. The linear Diophantine equation ax+hy =«¢ has a solution if and only 1f —
(A) ged(a, c) b
B) ged(a b)le
(C) gedlh, c)a
(D) c gedia, &)
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2. =/ TEeTTiEn (Diophantine) FaOad ax + by = ¢ -3 FOHW 4R TH
G (T W —
(A) ged(a, )b
B) gedla, b)c
{(C) ged(h, c)a
@) ciged(a, 5)

1 1 1

3. The maxtmum value of 1 l1+sinB 1| (g1s real mumber) 1s —
1+cos® 1 1
1
(A 3

© 2
D) 243

EFh TEE AW T, 9T 1 1+sind 1|-a% 7rd o=

3
5
]

A

A
f—
4
L]
]
i
[ ]
—
[

(B)

©) 2
D) 243

Pt | 4t
P.J‘ﬁ?l
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4. The curve represented by the equations x=sin"t, v = 2cost 18 —
(A) a parabola
(B) a crcle
(C) a hvperbola
(D) an ellipse

4. x=sin"t, v=2cost FAFIET TE (T THEFANE O FF, (0 AT —
(A) TIRgE
® T
(C) ==g=

=
i 1'ea
{-.[)) ] B

Ln

. The curve fll;c}:l 1: has —

TX
(A) only one vertical asvmptote
(B) only one honzontal asyvmptote
(C) exactly one vertical and one horizontal asvmptote

(D) none of these

I -
T IEFFHbE &) —
1+x

5. flx)=
(A) =g S35 ToE TAW 29 TWE
(B) (FEFIE ST TG TAW 4 TME
(C) e =G 5o € I Tghe T 42 TE

(D) (FANDE o
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. B P 2P 4ol
5_ !.lﬂ:l.l + 3T +53 +  +n is

n—yo HP_]
(A)
®) ——

©) 1=

1
® -
© 1

1
D) —';I

o |

7. The value of (1 + 1% 15 —

(A) 2"%%(cos1007m+isin1007)
®) 2"%(cos 251 +isin257)
(€) 2°%(cos100m+isinl00m)

@) 27%(cos25m+isin257)
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7. (1 + HI0-g7 7w I —
(A) 2%°(cos100m+ismn100T)
B) 2% (cos25T+isin257)
(C) 2°%(cos100m+isin1007)
D) 27%(cos25m+isin257)

8. If every clement of a group G 1s its own mnverse, then G 15 —
(A) finie
(B) miwnde
(C) eyche
(D) abehan

8. TR I M GRS R s e s W ER G —
(A) 7=
(B) ==
(C) 5&= (cyclic)
(D) O 52 (abelian)

9. The least upper bound of the set {% ‘7 18 a posttive mnteger} is —

(A) 1

B) 0

c) -1

(D) None of the above
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2 {%'—” A GG AT o AR} — 4R (O] FHATE TAET TG (Least
upper bound) TET —
(A) 1
®) 0
(€) -1
D) Toaa (FAGR

10. The polar form of a complex number 15 —

(A) 7(tanB+icot8)
(B) 7(secB+itanf)
(C) #({cosB+isinf)
(D) #(sinB+icosH)

10. (T (LT Foa AR (ST w0 2w —

(A) »(tanB+icotd)
(B) r(secB+itanf)
(C) »(cosB+isnf)

(D) »(smB+icosd)
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11. The values of x for which the matre 4=| 2 4—x

are — -2 -
(A) 0. 1
B) 1.3
(©) 3.2
(D) 0.3
32 2

1. x-9F (T IWEET &0 SieE A= 2 4-x

(singular) T3 2 4
@A) 0. 1
®) 1.3
©) 3.2
D) 0.3

12 Fa=i+4;+2F b =3—27+7k and F=2{ — j+ 4k then a vector 4 which

is perpendicular to both 7 and 5 and .4 =15 is —

&) 7(160 -5j+70k)
®) -;-[16{:':’—5}—?{1;}}
(C) %[—lﬁﬂf—jj+?ﬁﬂ

1 P S
(D) E{lﬁﬂr +3__,i'+?|:|k:|
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®) %[15@5—5}—?{}3}
(©) -%-[—lﬁﬂf—:?j+?ﬂf:]

@) (1607 +57+70k)

o

¢=2-j+4k. w7 (=Fd

wiE =LA —

13. . C 1s the mdpoint of 4B and P 15 any pomt outside of 4B, then —

(A) PA+PB=2PC
(B) PA+PB=PC
(C) PA+PB+2PC=0

D) PA+PB+PC=0

13. 7% C R9H 4B-47 Wy 77 =0 <& AB-47 37 SNES @« & A P

T e —
(A) P4+ PB=2PC
(B) PA+PE=PC
(C) PA+PB+2PC=0

D) PA+PE+PC=0
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14. If the normals at two points P and ( to the parabola 37 = dax intersect at a
third pomnt R on the curve, then the product of the ordinates of P and 0 15—

(A) 4a°
®B) 24°
(C) — 44
D) 8a?
14. 2 = dax SRYEDT P % Q e wite wftmem o wRyehy Sow T8W
(T B R-9 (27 = 901 AT P 998 O-GF (FoT B9 2T —
(A) 442
B) 24’
(©) — 4d°
D) 8a°

13. The angle between the lines represented by the equation 2x° —Txy+31° =0
=

4) 15°
B) 35°
(C) 45°
@) 65°

15. 2% =Ty +3y" =0 o FAEHEES O8] (A T T —
(A) 15°
B) 35°
(C) 45°
@) 657
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16. The equation of pair of straight hines through (0, () which 15 perpendicular to
ax” + 2y + byt =0, 18 —

(A) b + 2+ @’ =0
B) bx* —2ho+a’ =0
(€) ax®—2hxy+by" =0

D) —ax’ + 2+ E:J;L-‘l =0

16. ax? + 2oy +by? = 0 TEIANEER ©oF 1% 432 (0. 0) RS AEeadREE
FerEEs] T —

(&) bxl+ 2y +a” =0
B) bx* -2ly+ay’ =0
€) ax? -2y +by" =0
D) —ax?+ 2y +57 =0
17. If the angle between the straight line x:%:‘_}—% and the plane

r =
x+2v+3z=4 = cos_I[ ,i% l then the value of J. 158 —
\'- -l

(4)

Lo

B)

i |

(©)

L |1

[t | L

(D)
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17. % TR x=L=E3 R xi2p3z=4 B WEE @

(3

-1 || 3

cos [ ﬁw T, WA -9 e BE —
)

(4)

(e [

Laa L

(B)

L [

(©)

D)

() [

ﬂl

18. If }':1.x+1jl+1-:) . then the value of [l+fﬁg§+x% 15—

(A) nly
B) — nly
C) —-»
D) »’

18. = }’=:I+\IJ1+IE ]HEI'E [l+xl}%+x%-«ﬂﬁﬁﬂ —

(A) »y
®) — nly
(C) -
D)
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19. & ¢ m Rolle’s theorem for the function f(x)=esinx,x E[EL "t]

(4)

b=

B)

-l-»-iijf

!

=

©) 3

®) *

19. fix)=¢€ sin:@xE[ll H]-ﬁ T (I TR (Rolle’s theorem) SRANS

c-GF W TE —

(4)

[

® &

) =F
©) =

In(l+ax)-In(1-bx)
x

.x =0, 1s continuous at x =0, then f(0)=

20. If f(x)=

(A) a—b
®)a+b

(C) ma—-Inb
D) Ina+ b
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In(1+ax)—In(1-bx)

X

20. % f(x)= .x=0. THESh x = 0 Bre ¥Ie =

wE f10)=
&) w=b
® a+b
©) la=tnb
©) ha+inb
21. I vy =(tanx)™ %1’5—
(A) secx+cosx

(B) secx+logtanx

{C) ( taﬂx]sm:

(D) none of these

S X ay
21. 7% y=(tanx) E’ﬁﬁ-&;

k'

J-L?'.il

o —

el

(A) secx+cosx

(B) secx+logtanx

{C) { i }smx

(D) (FANLE w7
22 The identity element in G = {2, 4, 6, 8} under multiplication modulo 10 s —
A) 2
B) 4
(©) 6
D) 8
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22. G = {2, 4. 6. 8} WeivE WGeLE (modulo) 10 =eFlme e wowm=
(identity element)T T —

(A) 2
®) 4
(C) 6
D) &

2+1°

: R
23 The values of p for which the senes Z e Converges are —
n=1

(A) p =
B)p =
) p=

2
2

7

(D) None of these

24w

o
— b —
23. p4F (T ¥ (SFE) T E % s oAl 2
=1

(A) p =
(B) p =
C)p=

(D) ==

24 If b = 0. then HJHM—

2
2

e

-
L%+

(A) 0

1
® 5[
©) 2B

D) &

x—b x—h
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24 T b > 0. BT 1@M—

x=s x—b

(A) O

1
® 3%
© 246
D) &

25. The direction cosines for 4=2{ +4;—5k are —

P Y e

@ 457457 Jas
4 4

R

3 2 3
© 457457 45
F 2 5
B e A

25. A=2i+4j-5k-43 fi® FwEasi e —

e W B
N g
4 . 4
B) :I’ED 'J__E
©) 3 2 3

1 7
NN W e
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P-1(1+1+1) G/20 (N)
2020
MATHEMATICS (General)

Paper Code : 1-B
[New Syllabus]

Full Marks - 100 Time : Three Hours

The figures in the margin indicate full marks.

Notations and symbals have their usual meanings.
Group - A
{Marks : 15)

Answer any three questions.

1. If x=cosg+isind, y=cosP+ismmPp and z=cosy+isiny and if
x+v+z=0_ then show that L+ 11 g 5
X y =z

[

(a) Find the equation whose roots are the reciprocals of the roots of the

equation x° 4 px? +gx+r=0.

(b) If oy, 0;.....0, are the roots of the equation x" +a1x”_l—_._-i- @, |

x+a, =0.then find the value of ¥ o050, ;- 4+1

L

3. Solve the equation x —3x—1=0 by Cardan’s method.

4. (a) Prove that one root of the equation 27x* —48x" —12x+13=0 lies in
(0, 1) and another root lies 1 (1, 2).

(b) If z, and z, are two complex numbers, then show that arg(z,z,) =arg z,+

arg = 347
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6.

10.

£ G ;
_If x=logtan I j %] then prove that ;l-‘=—f10g1:an{

LA

Group - B
{Marks : 15)

Answer any three questions.

(1 3 4)
(a)  A+1;=| -1 1 3 |, then find the value of (A+1;)(A-1; ),
=2 -3 1)
where [, 1s a 3x3 unit matrix.
(b) If {z } 15 a null sequence, then prove that {{u |} 1s also a null sequence.
3+2
. Solve by Cramer's rule - 3
2x+3y—3=z=
x—2yv+2z=19
x+7Ty—3z= 3
. Show that the quadratic form yz+zx+xy 1s indefinite. What 15 s rank? 3+2

Show that the set of all »th roots of umity forms a cyclic group generated by
2mi

g . 5

Grve the defintion of a commutative group. Give an example of a commutative
and a non-commutative group. 5
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11.

13

14

[y
Ln

16.

17

. Find the equation of the duectrix of the conic & =1+ ecosf.
Fa

Group - C
(Marks : 10)

Answer any two questions.
(a) If @.b.c are umt vectors such that a+5 +¢ =0. then find the value of
Gb+bC+Cad

(b) Find j_. if the vectors ';-I-j-;-z.'{':: }._f—_j'.—;E and 3f—2j—,é are coplanar.

3+2

. A particle acted on by constant forces 4; +j—3§ and 3; +j—,."$ is displaced

from the point A+,"-'_J + 3k to the point 57 + _1; + ). Find the work done bv

the resultant force. 3

x — i = = | | - ;-
If a unit vector @ makes angles % with 1, = with j and an acute angle §

1

with J then find §. Hence write the components of 7. 3

Using vector method, prove that cos(4—F5)=cosdcosB+smdamB. 5
Group - D

{Marks : 25)

Answer any five questions.

l

L

By suitable transformation, remove the term contaiming xyv from the eguation

1x? +4p+14)7 =5. 3

. Show that if the polar of P with respect to an ellipse passes through O, then

the polar of () passes through P. y”
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18.

19.

22

23

_ Find the asymptotes of the hyperbola 2x® —xy—3% +2x—2y+2=0.

If the equation ax’ + 2k +5y° +2gx+2 i +¢ =0 represents two parallel

straight lines, then show that the distance between them 15 2 %.
d.:za

The perpendiculars PL, PM, PN are dravm from the point Ala, b, ¢) to the

LA

coordmate planes. Show that the equation of the plane LMN 1s £+%+ £-2.
a c

5

LA

. Show that the condition that the plane ax+bv+ez=0 mav cut the cone

vz+zx+xy =0 m perpendicular line 13 é_'_?l;.'TEl?':G' 3
Group - E
(Marks : 35)

Answer any seven questions.

2 -1
. Show that the pedal equation of the ellipse X +:1.-ﬁ. =1 with regard to the
a b
centre 1is aj"f =a*+b* -7 5
=
o siﬂ{lL forx=0
If fx)=1
|_1l forx =0,
5

then show that the function f 15 continuous and differentiable at x = 0.



24

]
Lh

26.

30.

31.

_ Show that the radius of curvature at the vertex of the parabola 1% =4xis

Show that the length of the perpendicular from the foot of the ordinate of any

point on the tangent at the same point to the curve y=c cosh™ is constant. 5
€

(n—1)!

_If y=x""logx, then show that y, = — 3
- i 2 2
Dieduce the equation of the nommal to the ellipse 1—,-5-:1-,7- =1 at (a. 0). 3
a b*
. If xnziqi—%ﬂ.- 3_,—+i, then show that the sequence {x } 1s
HOow o on .
3

monotomcally mereasmmg. Also test the convergence of the sequence.

{a) Define Cauchy sequence.

then find ¢ from

(b) If f(x)=x(x-1)(x-2) and a=05=

[

flb)-fla)=(b-a)f'(c). 144

bd |

L

Find all the stationary points of the function f(x yv)=xy(a—x—y) and test

them for extreme values, 3
2= SR
[E'f=5i.tl_1[xx+‘: ‘ﬂlE’ﬂ show that xf,+yf,=tan f. 5
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TR
fa=iet - =
(5 @ @)

(4 (W Teelib 2HE Tag 74 |

. T¥x=costt+isind, y=cosPf+ismfl «€9! z=cosy+isiny I =M

x+y+z=0, A =3 (w4la Fl+l+l={3l 2
X ¥ £

2 (ﬂ) x3+pxz+gx+r=ﬂ ﬂ%ﬁﬁ% E'I\TI:._?'- ELATE (H 55:;:55_3“1? ?:ﬁ_g:- G”_E
TR AT =

(b) T x"+ax" 4+ _+a_, x+a,=0FAETI0T TF O Oy, ... 0, TF

T Yool 0, -G8 W W 5 4+1
3. TER YEELE x —3x—1= (-7 FOUE FF | 5

4. (a) 7€ (T, 27x" —48x —12x+13 = 0 Foiw=eion <=6 & (0, 1)-€7 WE]
TME G2 T 40 T (1, 2)-9F W TE|

(b) =% z; G 5, Tﬁ' Fow Wl W WE (7S (4, arg(z.z,) =arg z,+ arg

5 3+2
i If-[ ‘}._“-\.' fo :
3. % x:iﬂg‘ran| ’I+§ |=§_'$I'~.-}-,’q E 3-'=—flugtan{i+%]_ >
L% . '
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fa=is - o
(o9 : s@)
@ FW foele onE Ta e |

4"\.

1
[
Ll

|
6. (2) T A+I,=| -1 1 3} @ (A+1)(A-1,) -7 57 T ==,
2 3 1)

E 13 GFL I=3 FeE 5= W0

(b) &W {u } <=0 %[ (null) T T, O TG TG (@ {ju )} 96 G0 47
T A 3+2

LA

7. FETEE TEm W = o

8. (FfE (T yz+zx+xy % Be® w4t =8| T 9197 (rank) T3 3+2

T{

9. (RIS (7, SFLFT - TeRLIT (P00 e * TS 4F DN WA 91w FE 1S

10. BiwemEey #Wmg (Commutative group)-9% SWIZS mZ Wil WG| &F 0
SRR WA TR W | 3

fa=iel - 9
(3 = o)

(2 (F Wb 2T TEE We |

11. (a) =% 4.b 9% COFF (539 T 933 d+b+c=0, T Gb+bi+ca.
- W e
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15

14

16.

17.

18.

(b) =" s‘+j+z;.: M-tk @ 3

=g L E"‘Tf:ﬁﬂ:s] FT|

"“l

r--z_j+35c |<"" (A= Jr+—l.r-rkﬁ-f.f‘f*

= |

W (FW 5% (537 4,1 99 e % (FS T WE, J €3
AT AN O (I YW FE, (FRI 0 = T, O
d‘P‘ W 1‘55%1 I e e |

—ﬁl’ma

2j—k (S3TEk

B A

g4

(S37 #/@ &[® W% T2, cos|.A—B)=cos.icosB+sm.4smB.

= -9

(3 -

i=l+|r§.~c:+::+sE|' *RFEMLT WL FerEEee (T |
"

4T WUHTE FOTEET FEESE 11x7 +4xv+1437 =5

WD S T

W (FW THEE AT P R cf—w"—F:l' Q == WF ey 3 w5 o

@)

@, {}?_ CRTEE P‘L'w" W e T30

(coplanar)
3+2

A
+=|=

L

LA

FFE (AT 1y

L

(D

L

at + 2o+ bt 4 2gx + 2 i +c=0 FoEEn '-f_frlﬁ FEEEE LS Ah

A, (P18 (A, ST W ST 2

-

g —ac

ala+h)

LA



19. 7% Pla, b, ¢) ™% (27F T=F ©FF ToF PL, PM, PN &% o% 59 =0

SR (18 (7 LMN W TR L4240 2o) TR 5
a c
20. Exl_xjr'__]-l +2x—2y4+2=0 Wwﬁﬁ T .

21. T ax+by+ez=10 BE|e yr+zx+xy=0 *FE FFSNI (TW TE, ©0F

l_ ~

1.1,

I
a
A -
(F+ : o)

(@ (F AM=b 24HE Twg Wa |

2 2 P )
22, ware (7 X+ Y 1 ToRET (FLET ST STF pedal UG T
b&

B
ﬂ:%:=a +hi 2| _
2
23. T fﬂx‘;:ij sm(%] for x = 0

‘-_ﬂ- forx =10,

Lh

T RANE (7, x = 0 Boe £t WEe @ S |

24. o7re (@, y=coosh® <@ (T @FW T 0T AW (WF & Be OEe
c 3
AR TTE UEE 3T T 5
5 = ] (n—1)! )
25. 3w y=x"""logx 7§ W@ (WY& (T, v, = | 5
X
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T z _ ~
26. X4+ __1 Tl (a. 0) 0O normal-gx Felwas e = | 5
a- b
1 o
2?- -E:I% x‘: = 1" -F;ﬁl_iﬁ+"+ H‘: E-F‘ m [._..'_'!"24'1-5 EE {-T } .uilr;c—ci":; 4] Zlaii“\-! FAaE —r\l
I S H nln
ST T o i

28 (a) Cauchy sequence-99 7= WG |

®) TS (x)=x(x—1)(x-2) ¢ a=0,b== TWEI ¢ 47 77 AT I

|*-J[|'—"

@ f(B)—f(a)=(b—a)f(c) | A

20 ¢rre (@ }_1 =4x HEFLET 'Fiﬂrﬁ";‘\.’*& TS WHE (radius of curvature)

=4 |

e

30. f(x.y)=xy(a—x—y) SwTon 7uE BF SRS W90 9 R (A 1w

T Ay 7w T w1 5
(% +3%)
31 T £ =sin | — | T} @ WIS @, xf, +)f, =tan f | 5

| x+y
LS




