P-1 (1+1+1) G /20 (N)/SUP
2020

MATHEMATICS (General)
Paper Code : 1- A & B
[New Syllabus]
(Supplementary)

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 [i.e. (A), (B), (C), (D)]. Only one
of these alternatives is ‘CORRECT” answer. The candidate has to write
the Correct Alternative [i.e. (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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Paper Code : I - A

Full Marks : 50 Time : One Hour

Choose the correct answer.

Each question carries 2 marks.

1. The value of (—i)4"+3 is —

A) 1
B) -1
(C) i

D) -

L ()" -7 = T
A) 1
B) -1
©) i
D) -1

2. If z = x + iy represents a complex number, then |[z—1|=2]z—i]
represents —
(A) a circle
(B) an ellipse
(C) a hyperbola
(D) a pair of straight lines
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2. AWMz = x + iy G GO AN W, O |z —1]=2|z—i| ToABIoT I —
(A) @b e
(B) =t Toige
(C) @b wifige
(D) GFceErel AKETCA

3. If [d—b|=|d+b|, then the angle between G and b is —

(A) 0
B) -
©) 3
©)

—

3. AW |d—b|=|d+b| T, OW@ G @R p 49 TGS (@eifba W A —

©)

w3

(D)

I
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4. The equation x®+1=0 has—

(A) no real root
(B) one real root
(C) two positive real roots

(D) one negative real root

4. X3 +1=0 AN
(A) I B e (72

(B) @3 AWT A& TR
(C) 0Bl N AT e =2
(D) @3 deiigs AWI TS SR

5. For any complex number z —
(A) Re(iz) =i Re(2)
(B) Re(iz) = —Re(2)
(C) Re(iz) = -Im(z)
(D) Re(iz) = ilm(2)
5. CT (AT &ibe Az~ &
(A) Re(iz) =i Re(2)
(B) Re(iz) = —Re(2)
(C) Re(iz) = —Im(z)
(D) Re(iz) = ilm(z)
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6. A particle acted on by constant forces 4i +j’—31€ and 3i +j—/€, 1s

displaced from the point i +2j+3k to the point 5/ +4j+k. Then the
work done by the forces on the particle is —

(A) 40 units

(B) 20 units

(C) 50 units

(D) 6 units

6. TG A 4+ -3k @R 3f+ k9B TN {+27+3k [ oA

5i+4)+k Rrs T @ el am Fefoa Som ot s
?{Ty" J—
(A) 40 9T
(B) 20 &<
(C) 50 @3
(D) 6 &

7. The vector perpendicular to each of the vectors 6; +2}+3/€ and
3i—6]—2k is—
(A) 14i +21] - 42k
(B) 14i —21]—42k
(C) {+21j-42k

(D) 147 +21j -4k
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7. 6i+2]+3k @R 3i—6)—2k (TTF YDA THF 7T (ST ABA (A6 2
(A) 14i +21]—42k
(B) 147 —21j-42k
(C) i+21j-42k
(D) 14i +21] -4k

8. If 4 and B are two subspaces of a vector space V, then —
(A) AN B is not a subspace of V'
(B) AUB is a subspace of V
(C) AUB 1is a subspace of V if one of them is contained in other

(D) None of the above

8. M 4 4R B 4G subspaces & V vector space-<s, ©CI —
(A) AN B V-49 subspace «
(B) AUB % V-43 subspace
(C) AUB V-4 subspace 23 IM (Al G0 S0A T0&y Hed ACH
(D) Ttz @ICG 5 o

9. If o and B are the roots of the equation x?+1=0, then 202 42020
is equal to —

A) 0

B) -2

©) -1

(D) 2
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9.

10.

10.

oo @R B, x?+1=0 AN e 2, O 2020 4 p2020 -7 W
?{_C'f_

(A) 0

B) -2

©) -1

D) 2

Consider the following subspace of R>, W = {(x, y, z}eR® |
2x+2y+z=0,3x +3y—2z=0,x + y— 3z =0}. The dimension of
Wis —

(A) 0

B) 1

©) 2

D) 3

R*-43 subspace W = {(x, y, z}e R* 1 2x + 2y + z =0, 3x + 3y — 2z =
0, x + y — 3z = 0}-4% dimension NI (G ?

A O

B) 1

©) 2

D) 3
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11. If o be a multiple root of order 3 of the equation

x4+bx2+cx+d:O,(d;t0), then & equals —

8d

&) 32

8d

(B)§

3d

© 30

8c
D) 3
11. I a x4+bx2+cx+d=0,(d¢0), FANFABT @I 3 T = AT =7,
©E O-gF Wi ToT —

8d

A) 3

8d

B) "3

3d

© T

&c

(D)g
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12.

12.

13.

13.

Let f:4— B and g:B—>C be two mappings such that go f is
injective. Then —

(A) fis injective but g need not be

(B) g is injective but f need not be

(C) both fand g are injective

(D) both fand g are not injective

4, f:A— B G g:B — CZE YL G SCAFF ACS g o [ AT
injective 2| ORR0T —

(A) £ injective o€ g T &%

(B) g T injective &€ £ 15 77

(C) BT f ¥R g T4 injective

(D) TF f =R g injective

Let f:R— R be a function defined as f(x):x\x\, for eachx eR .
Which one of the following is correct ? —

(A) f'is one-one but not onto

(B) f'is onto but not one-one

(C) fis both one-one and onto

(D) fis neither one-one nor onto

@, fR->R:f(x)=x|x| VxeR o7 @A Alw?

(A) =5 one-one &€ onto =¥

(B) £ 21 onto &€ one-one 7

(C) 251 TS one-one @3 onto

(D) f one-one €3 onto-dd WX (FICAHE T
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14.

14.

15.

Let 8§ ={(x,y,2) e R’ : 2x+6y+7z =0 and
SZ:{(x,y,z)eR3:x—y+3z:0} Then dim(S,+3S,) is—
A) 1

B) 3
€) 5

(D) 4
4, S ={(x.0.2) e R’ : 2x+6y+72=0] X
Sy ={(x.y.2) R -y +32 =0} I dim(S; +S, ) -4 T T —

(A) 1

B) 3
©) 5

(D) 4

A, B, C are subsets of the universal set S and if 4|UB=4UC and
ANB=ANC ,then —

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

(D) None of these
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15. 4, B, C T&1 AT set S-93 foA0 subsets| I AUB=AUC 9R

16.

16.

ANB=ANC =, O& —

(A) 4 =B
B) A4 =C
(C)B=C
(D) @

Let (G,*) be a group. A mapping [f:G—>G

f(x):x_l,x eG. Then fis —

(A) one-one but not onto
(B) onto but not one-one
(C) one-one and onto

(D) none of the above

defined by

4, (G,x) =1 @3 group. &I ST#HFF f:G—>G: f(x)=x"",xeG

SR f2([ —
(A) one-one &g onto =
(B) onto &€ one-one =

(C) one-one ¥<R onto

(D) IR =1
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1
17. If f={(x,y)eS><R:y=;} is a mapping from Sto R, then —

(A) S=R
B) S=R-{0}
€ §=Q
D) s=7%
17. f={(x,y)€S><R:y=%} G0 AT 27 S (AT R-9, OF —
(A) S=R
B) S=R-{0}
€ §=Q
D) S=7

18. In a group (G,*), a be an element of order 30. Then the order of a!®
is —
(A) 5
B) 6
(C) 18
(D) 30
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18. a = (G, *)-93 group-9d F> 30 TR SN IR0 ¢'8-97 T TE@ —
(A) 5
B) 6
(©) 18
(D) 30

19. If an abelian group G of order 10 is cyclic, then —
(A) there exists an element of order 4
(B) there exists an element of order 2
(C) there exists an element of order 6

(D) there exists an element of order 8

19. IM @G 10 T Abelian group G cyclic 23, ©G7 —
(A) 4 TR GFH ToAMIT e A
(B) 2 TR G5 TAMIT “Ne
(C) 6 TEF G5 oA siies AT
(D) 8 TFCE G TAWE 2l T

20. The function f(x) =|x]| is—

(A) discontinuous everywhere
(B) continuous only at x =0
(C) continuous everywhere

(D) discontinuous at x = 0
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20. f(x):|x| SCAFIO
(A) R T Rivea
(B) 939I@ x = 0 (O [~=afdza
(C) R @Rl f=fozs
(D) x = 0 (o ffoes

21. The value of lim 2" sin (;Lnj is —

n—»0

(A) a
B) 0
(C) =
(D) does not exist

2me%%www—

(A) a
B) 0
(©)
(D) wif%Fg (2
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n+l + 3n+1

22. The value of lim —— is—
n—o 2" 43

(A) 3

B) 0
© 2

(D) 1

2n+1+ n+l
22, lim =————— ~qg W7 =7 —
n—wo 2" 43
(A) 3

B) 0
(© 2

D) 1

2n
23. The sequence {xn} where X, = (Pr;j converges to —

(A) e
B) ¢’
©) Ve

(D) None of these
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23. {xn} sequence, (FYCT X, 2(14‘%)2”% converge FCA G (FID
ARAYITS 2
(A) e
(B) &

©) e
(D) @I«

2n—-1
is—

24. The sequence {x,}, where X, = (-1)" -

(A) convergent

(B) divergent

(C) finitely oscillatory
(D) infinitely oscillatory

2n—1

n

24, {xn} sequence, (AT X, =(-1)" 5

(A) sIfomat
(B) Sropidt
(C) FPATeI AT

(D) IMET STASIR

Page : 17 of 24



- 1+2 1+2+3
25. The sum of the series F+7+ 3 +

(A) e

e
®) 3

3
©) 5

e
D) 1+5

l+1+2+1+2+3
25 I 2! 3!

(A) e

+... (ANHg B w7 —

e
(B)E

3e

(C)?;

(D)1+E
2
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P -1 (1+1+1) G / 20 (N)/SUP
2020

MATHEMATICS (General)
Paper Code : I-B
(New Syllabus)
[Supplementary]

Full Marks : 100 Time : Three Hours

The figures in the margin indicate full marks.

Notations have their usual meanings.

Group - A
(15 Marks)
Answer any three questions.
1. (a) Find the value of i'"*2. 1]
(b) If a, b, x are real numbers and | a + ib |= 1, then prove that (a + ib)* is purely
real. 2]
(c) If 2° + 3px + ¢ has a factor of the form (z — «)?, then show that ¢* + 4p® = 0. 2]
—ib 2ab
2. Prove that sin (z log Z n zb) = _T_ 7 [5]
3. Solve the equation 2* — 182 — 35 = 0 by Cardan’s method. [5]
1+ a? —b? 2ab —2b
4. Show that 2ab 1—a®+0? 2a = (1+ a® + b?)3. 5]
20 —2a 1—a*—-b?
-1 71
5. Express the matrix A= | 2 3 4] as the sum of symmetric and skew symmetric
50
matrices. [5]
Group - B
(15 Marks)
Answer any three questions.
6. (a) Determine whether the permutation f on the set {1,2,3,4,5,6} is odd or even,
where
(123456
~\2 356 14)°
[1]
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(b) Prove that if every element of a group G is its own inverse, then G is abelian.

(c¢) Prove that a cyclic group is abelian.

7. Prove that the intersection of any two subgroups of a group (G, %) is again a subgroup

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

of (G, *).

Find the canonical form of zy + yz + zx.

Prove that any two bases of a finite dimensional vector space have the same number
of vectors.

Show that the set of matrices of the form { (;b 2) ca,b e Q} forms a field under

usual addition and multiplication of matrices.

Group - C
(10 Marks)

Answer any two questions.

Show that the torque about the point 2 1+ J 3 k of a force represented by i+2 J-|— k
passing through the point 3144 j— k is (—i+ s k)

The position vectors of the vertices of a triangle are i+ J +2 k 2142 J +3 k and
31— j— k. Find the area of the triangle.

Show by vector method that angle in a semicircle is a right angle.

If o, ? 7 ? are four vectors such that @ x ? 7 ? and @ x 7 = ? X ?,

show that @ — 6 and 4 — 7 are collinear.
Group - D
(25 Marks)

Answer any five questions.

Two pairs of straight lines 22 — 2pxy — y? = 0 and 2? — 2qzy — y? = 0 are such that
each pair bisects the angles between the other pair, then prove that pg+ 1 = 0.

Show that the triangle formed by the lines ax? + 2hxy + by? = 0 and Iz +my = 1 is
right angled, if (a + b)(al? + 2hlm + bm?) = 0.

Reduce the equation 622 — 5xy — 6y> + 14z + 5y + 4 = 0 to the canonical form and
state the type of the conic.

Find the equation of the plane passing through (2,1,4) and perpendicular to the
planesx +y+22—4=0and 20 — 3y + 2+ 5=0.

Find the distance of the point (2,—1,1) from the plane x + y + z = 3 measured
parallel to the line whose direction ratios are 2,3, —4.
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20.

21.

22"

23.

24.

25.

26.

27.

28.

29.

30.

Show that the shortest distance between the lines z + a = 2y = —12z and z =
Y+ 2a = 6z — 6a is 2a.

The plane bcx + cay + abz = abe cuts the axes in A, B, C'. Find the equation of the
circle ABC.

Group - E
(35 Marks)
Answer any seven questions.

Show that { } is a Cauchy sequence.

n +

Find the points of maxima and minima of the function f(z) = 122° —45z* + 402>+ 1,
r € R

Prove that a finite subset of R is a closed set.

If a sequence of real numbers {u,} converges to a real number [, prove that every
subsequence of that sequence converges to [.

3 1
Determine the asymptotes of the curve y = g log (e — 3—)
x

Show that the union of two closed sets in R is a closed set.

Test th f the series —— 4+ —— 4+ 1
es € convergence o € series ce
. 112 " 1+22 1420

Find the radius of curvature at the point (,y) on the curve 2%/3 + 4?/3 = 2/3,

Prove that the pedal equation of the astroid 2%/ + 3?/3 = /3 with respect to the
origin is r? + 3p* = a®.

RidRRll
e - =
(= @ 15)

@ @I o o Tea nis

1. (a) j47+2-97 T ey 77

(b) T @, b, x AV AT T R |a+ib|=1 O AT FF @ (q+ib)" 4T purely AT

AR
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10.

(c) @M x +3px+q-a7 TeoAm (x—a)’ =7, izt a1 g2 +4p° =0 2

25ne sin(i lo a—ibj_ 2ab 5
Al 8 a+ib) a*+b*
Cardan’s “foTe 4 &9 : x° —18x—35=0 5
mare @
l+a*-b*>  2ab ~2b
3
2ab 1-a® +b* 2a =(1+a2+b2) 5
2b 2a  1-da*-b°
-1 7 1
A=| 2 3 4| WiGIT @b Symmetric €3 @b Skew-Symmetric matrix -43 G191
505
IIFICT A | 5
fqem - 9
e : 15)
@ @It feab oeg Tex wie
(a) AGIE T2 @ {1, 2, 3, 4, 5, 6} GIBILA T f permutation & SN 1 o, @

PEIEERIER
23561 4 1

(b) I «F% Group G- &fSH ToAMitTa [T Toimia o7 e 27, O a5 39 T G

@30 abelian group. 2
(c) &t 39 (@ &fSf6 Cyclic group-2 abelian =1 2
oA T (T G0 group (G, * )47 @ (G ‘{I% sub group-93 (&% SIFFL subgroup &1 5
Xy + yz + zx -4 canonical formf faef %31 5
o9 9 (@, G finite dimensional (SFF -9 @ (FIAT 70 basis-9 T MUF (@I
QI | 5

a b
m@wm{% a]:a,beQ} @50 GFT-9F 26fere @iet @ WeF AT @I field TE|

5

Page : 22 of 24



I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

et - o
N ¢ 10)
@ @I wfo =E Ted wie
A F9 (T 3 +4)—k TN [4+2j+k I9-99 torque 27+ -3k T ACATE
(< +7-k) == 5

@35 fagron AMdRmafem wgw (O30 INGN [+ +2k, 20 +2]+3k @R 37— j—Fk |
fqos(ba wazre o <= | 5

9]

(ST RO AN T (T SLISE (e FACI |
51 (39 o, B, 7,0 N (@ GxP=yx0 @R Gxy=pPxo | &I T @ -5 9 P-7
A | 5
et - 1
(< @ 25)
@ @Il #Afo eem Tex wie

‘/ﬁ:‘ pair of straight lines X =2pxy—y? =0 @R x*-2qxy—y? =0 @« @ = pair o«
pair-&3 TGS (FIF A@fes F | &5 ld T pg+1=01 5

ol 9 qM ax® +2hxy+by’ =0 @R Ix+my =1 T foq @G RN age oo

I, O (a+b)(a12+2hlm+bm2)=0 TE | 5

6x> —5xy—6y* +14x+5y+4=0 (F Canonical form-9 reduce ¥ Conic-43 & e 39
5

(2, 1, 4) R 93 x+ y+2z-4=09 2x—3y+z+5=0 AToCe@d (Plane) o7 &9

Plane-93 A& ey &4 5
2, -1, 1) ﬁﬁ (ACF x+y+z=3 AN 1% 9o ¥ T 2, 3, —4 direction ratio B3
G ATACIAF ST | 5

ANd I @ x+a=2y=—-12z 9R® x=y+2a=6z—6a FAIACI H6F W& Shortest

distance 2a. 5

bex +cay + abz = abe TAGAL JICSHAR SFFSETE IATF 4, B 8 C RMrs (2 & | ABC
qees e e 1) 5
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22.

23.

24.

25.

26.

27.

28.

29.

30.

et - ¢
(N : 35)
@ (DI Areb 2T Ted wie

n
maNe il @G Cauchy Sequence | 5

f(x)=12x" —45x* +40x° +1, x e R S0oiwf5a (i Ryrs 5o @z S Wi wiieg ey 399
5

o T (@ R -9 @ @9 7% (16 Closed 2| 5

o 9 @, IWM {un} GF6 AT AT sequence Z [ AW AICS converge I, OCI

{un}—tﬂﬁ (F-CII9 sub-sequence /-4 converge (S | 5
3x 1

y= 710g S -93 Asymptote &fe1 e 9| 5
X

oo T (@ R -G8 @ (I 96 closed set-<¥ union closed set 23 | 5

] ot 5

142 1422 1+2° € convergence i< R
x4y = g3 a7 Toig S[EO (x, y) S radius of curvature R <91 5
oA B @ AR ACATE 23 +y*3 = ¢*3 -9 Pedal equation 2 +3p? =4°. 5
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