P-1 (1+1+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 [i.e. (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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Paper Code : I - A
Full Marks : 50 Time : One Hour
Notations and symbols have their usual meanings.
Choose the correct answer.

Each question carries 2 marks.
1 1
1. Let n be a positive integer and a > b > 0. If @” and p» are positive nth
roots of a and b respectively, then which of the following is true?
1 1
(A) a®=b"
1 1
(B) a" <b"
1 1
(C) a” >b"

(D) None of above

1 1
1. €& AP n G0 GAGT 2R G a > b > 01 AWM g GR pn IS a
GR h-4F AIGF n OF S T, O (I Sf&H 7oy ?
11
(A) a" =bh"

1 1

(B) a" <b"

1 1
(C) a">b"

(D) TItaT (FIAIDE T

2. The linear Diophantine equation ax+ by = ¢ has a solution if and only if —
(A) gcd(a, c)|b
(B) ged(a, b)lc
(C) gcd(b, c)la

(D) clged(a, b)
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2. (3R TiRewBied (Diophantine) AN qx + by = ¢ -4 TN AFCI W
@G3R (ST AM —

(A) ged(a, c)|b
(B) ged(a, b)lc
(©) ged(b, c)la
(D) clged(a, b)

1 1 1
3. The maximum value of 1 1+sin0 1| (@is real number) is —
I1+cosH 1 1
*) 5
® L
©) V2
(D) 243
1 1 1
3.3 g G0 IAWI WA T, OF 1 1+sin®  1|-93 A W
o4 — 1+cosO 1 1
*) 5
® L
©) V2
(D) 23
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4. The curve represented by the equations x =sin’z, y = 2cost is —
(A) a parabola
(B) a circle
(C) a hyperbola

(D) an ellipse

4. x=sin’t, y =2cost ANFAG A (T IFCRACE WO I, @I 20T —
(A) =g
(B) e
(©) =ge
(D) Teige

5. The curve f(x):1 12 has —
+x

(A) only one vertical asymptote
(B) only one horizontal asymptote
(C) exactly one vertical and one horizontal asymptote

(D) none of these

5. f(x)=— <@y T —

1+ x?

(A) @G 930 Terg SN o2 tE
(B) (@G GF0 ST SHI AL SR

(C) fffEeIm @t T @ «3fb Sefi SHiN si2 =t

(D) DR ==
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17 +2P 437 4 +n? i

6. lim :
n—0 np+

1
(A) 511

1

(B)

S

© 1=

1 1
O =2

17427 4+3P + . 4+ n? =0 —
p+l

6. lim
n—0 n

1
A 5471

B) —L

]

© 1=

7. The value of (1 + 1)'% is —
(A) 2'%(cos100m +isin100m)
B) 2'%(cos25n+isin25m)

© 20 (coleOn + isinlOOTt)

(D) 2°°(cos25m+isin25m)
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7. (1 + )10-gg w9 27 —

(A) 2'%(cos100m +isin1007)
B) 2'%(cos25n+isin25m)
© 250(003100n+1’sin100n)
(D) 2°°(cos25m+isin25m)

8. If every element of a group G is its own inverse, then G is —
(A) finite
(B) infinite
(C) cyclic
(D) abelian

8. IM I w1 G-«3 «felb ™ 7 e SIS 280 ©id G —
(A) P
(B) =
(C) &= (cyclic)
(D) St (abelian)

9. The least upper bound of the set {% :n 1S a positive integer} is —

A) 1

B) 0

©) -1

(D) None of the above
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9. {1y zrem @3 aeme 4l ) — @ GBI FATE ToATR W (Least

upper bound) 2T —
(A) 1

®B) 0
©) -1
(D) TItaA (FIAIDE T

10. The polar form of a complex number is —

(A) r(tan®+icotd)
(B) r(secO+itan0)
(C) r(cosO+isinb)

( )

(D) r(sin@+icosH

10. (@ (RICN SoeT AL (AT 5196 BCetl —

(A) r(tan®+icotd)
(B) r(secO+itan6)
(C) r(cos0+isin®)

( )

(D) r(sinO+icosH
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3—x 2 2

11. The values of x for which the matrix 4=| 2 4-x 1 is singular
are — -2 -4 —l-x
(A 0,1
®) 1,3
©) 3,2
D) 0,3
3-x 2 2

11. x-93 @9 MR & LR A=| 2 4—x 1 |o Pregee
(singular) 2(q?
(A) 0, 1

B) 1, 3
(C) 3,2

(D) 0, 3

12. If@=i+4j+2k,b=3i —2j+7k and & =2i — j+4k, then a vector d which

is perpendicular to both g and b and ¢d =15 is —

(A) %(160?—5]4 70%)

(B) % 1607 - 5]~ 70k)
©

W |—

(
(—1602—5}+701€)
(

(D) 1605+5]‘+701€)

W |—
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12.

13.

13.

$ AT, G=i+4)j+2k b=3-2j+7k 99 ¢=2i-j+4k,oq (e3qd

qL 7 R b TOEF B TaF @R ¢d =15 ©Fl T —

(&) (160 -5 +70k)

(B) 160?—5]‘—70l€)

W |—

©

W |—

(
(—1602—5}+701€)
)

% 1607 +5 + 70k

C is the midpoint of 4B and P is any point outside of 4B, then —
(A) PA+PB=2PC

(B) PA+PB=PC

(C) PA+PB+2PC=0

_— —— —— —

D) PA+PB+PC=0

I C /MG AB-97 W5 ™ =W @R AB-97 J2A SRS (@9 [y aw P
F O —

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

(D) PA+PB+PC=0
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14. If the normals at two points P and Q to the parabola 3> = 4ax intersect at a
third point R on the curve, then the product of the ordinates of P and Q is —

(A) 4a?
(B) 2a?
(C) — 4d*
(D) 8a?

14. 2 = 4ax SEFeta P @R Q re wfFe wifveay 7 wifgeta To gor
@ T R-9Q (M FCF ©F 20 P GR Q-7 (107 @ele] 21 —

(A) 4a?
(B) 24>
(C) - 4a?
(D) 8a?

15. The angle between the lines represented by the equation 2x? —7xy+3y%* =0
Is—
(A) 15°
(B) 35°
(C) 45°

(D) 65°

15. 2x% —7xy+3y* =0 o FFEAFAGCII TGS (I N 27 —
(A) 15°

(B) 35°
(C) 45°

(D) 65°
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16. The equation of pair of straight lines through (0, 0) which is perpendicular to

ax® +2hxy +by* =0, is —

(A)
B)
©
(D)

bx* +2hxy+ay* =0
bx* —2hxy+ay* =0
ax* —2hxy +by* =0

—ax® +2hxy +by* =0

16. ax? + 2hxy +by* = 0 FERARET G 7% 2% (0, 0) Kwaiisl FAercarmacas
AN e —

(A)
(B)
©)
(D)

17. If the

(A)

B)

©

bx* +2hxy+ay* =0
bx* —2hxy+ay* =0
ax*> —2hxy +by* =0

—ax® +2hxy +by* =0

angle between the straight line x= yT—l =2 X3

and the plane

x+2y+3z=41s 0031( %j, then the value of A is —
2
5
S
3
2
3
3
2

(D)
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17. I A=Al xzyT_lzzi3 QIR x+2y+3z=4 (3T TGIST (F

COS{E) 2, OCF A -7 W (I —

(A)

W |

(B)

W |

W[

©)

(D)

[\SJ[0%}

2

18. If y=(X+\/1+x2) , then the value of (1+x2)2—;}+x% 1S —
X

(A) n’y
(B) — n%y
©) -y
D) n?

n 2
18. I y:(x+\/1+x2) & (1+x2)%+x%-¢]§m _
X

(A) n?y
B) — n?y
©) -y
(D) n?
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19. ¢ in Rolle’s theorem for the function f (x) =e'sinx,x e [0, n]

© 5
(D) m

19. f(x)=e"sinx,x [0, n]-99 & @ G2 (Rolle’s theorem) SFPAICA
-4 A 209 —

N
B) 4
© =5

D)

In(1+ax)—1In(1-bx)

,x#0, is continuous at x = 0, then f(0)=
X

20. If f(x)=
(A) a-b

B)a+b
C) nha-Inbd
D) Ina+1Inb
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In(1+ax)—1In(1-bx)
X

20. T f(x)=

w3 f(0)=

,x#0, S0 x = 0 RMre swe =3

(A) a—b
B) a + b
C) na-Inbd
D) Ina+1Inb
21, 1f » =(tanx)™"  then ¥ s —
dx
(A) secx+cosx

(B) secx+logtanx

(©) (tan x)sm

(D) none of these

inx d
21 i y=(tanx)™" & w@ T 7w —
(A) SeCX +COoSXx

(B) secx+logtan x

(©) (tan x)sm
(D) @ICAIDE =

22. The identity element in G = {2, 4, 6, 8} under multiplication modulo 10 is —
A) 2
(B) 4
©) 6
(D) 8
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22. G = {2, 4, 6, 8} WeIbF WGCCEAl (modulo) 10 TR Tofers STewE®
(identity element)s ZeT —

A) 2
B) 4
(C) 6
D) 8

0

P
23. The values of p for which the series Z 2” S converges are —
+n

n=l1
A)p<2

B p>2
O p=2
(D) None of these

o

T S el 2

- p
23. p-aF (@I N (SfeR) T le’in
(A)p <2
B)p>2
©)p=2

(D) @ICAIDE =

24. If b > 0, then limM:
x>b X—Db

(A) 0

1
B) 5 b
(€) 2vb

D) b
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24. AWM b > 0, O limM:
x—b x=b

(A) 0

1
B) b
©) 2vb
D) b

25. The direction cosines for A4 =27 + 47 -5k are —

2
NFERN/ RN/

(A) 4 , 5

4 04
B) 4507\/5

3

©) 3 2 5
Jis° Jas s

) 1 2 5
NIRRT

25. A=2i+4]—5k-a7 T (iRl gt —

® ol TS
® 75" T

© Jis e s
© 75 i
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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 symbols have their usual meanings.
Group - A
(Marks : 15)

Answer any three questions.

1. If x=cosa+isina, y=cosp+isinf3 and z=cosy+isiny and if

x+y+z=0, then show that LA 5
X y z

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

equation x* + px? +gx+r=0.

(b) If ay,0,,...,0, are the roots of the equation x"+ax"" +..+a,
x+a, =0,then find the value of 2 a,0.,...0,, ;. 4+1

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 in (1, 2).

(b) If z, and z, are two complex numbers, then show that arg(z z)) = arg z +
arg z,. 3+2
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5.

o

10.

_ n,r - X
If x—logtan(4+ 2}, then prove that y zlogtan(4+ 2). 5
Group - B
(Marks : 15)

Answer any three questions.

1 3 4

(@ If A+1;=| -1 1 3|, then find the value of (4+1;)(4-15),
-2 -3 1
where 7, is a 3x3 unit matrix.

(b) If {u } is a null sequence, then prove that {|u [} is also a null sequence.
3+2

Solve by Cramer’s rule : 5
2x+3y—-3z=0
S5x=-2y+2z=19
x+7y—=5z= 135
Show that the quadratic form yz+zx+xy is indefinite. What is its rank? 3+2
Show that the set of all nth roots of unity forms a cyclic group generated by
2mi

e . 5

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

12.

13.

14.

15.

16.

17.

Group - C
(Marks : 10)

Answer any fwo questions.

(a) If a, b ,C are unit vectors such that a + h+¢= 6, then find the value of

S

ab+b.c+cd.

(b) Find ), if the vectors 7+ j+2k, Ai — j+k and 3j —2j—k are coplanar.
3+2

A particle acted on by constant forces 4{ + j—3k and 37+ j—k is displaced

from the point j+2j+3k to the point 57 +4j+k. Find the work done by

the resultant force. 5
If a unit vector @ makes angles % with i ,% with ; and an acute angle @
with ,then find 9. Hence write the components of & . 5
Using vector method, prove that cos(A—B) =c0s Acos B+sin AsinB. 5
Group - D
(Marks : 25)

Answer any five questions.

Find the equation of the directrix of the conic L _1+ecosh. 5
r

By suitable transformation, remove the term containing xy from the equation

11x? +4xy+14y* =5. 5

Show that if the polar of P with respect to an ellipse passes through O, then
the polar of Q passes through P. 5
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18.

19.

20.

21.

22.

23.

If the equation ax? + 2hxy +by* + 2gx+2fy+c =0 represents two parallel

2
straight lines, then show that the distance between them is 2 % .5
\a(a+

The perpendiculars PL, PM, PN are drawn from the point P(a, b, ¢) to the

coordinate planes. Show that the equation of the plane LMN is £ +%+ Z-97.
a c

5

Find the asymptotes of the hyperbola 2x* —xy—y? +2x-2y+2=0. 5

Show that the condition that the plane ax+by+cz=0 may cut the cone

yz+zx+xy =0 in perpendicular line is %+%+% =0. 5
Group - E
(Marks : 35)

Answer any seven questions.

2 2
Show that the pedal equation of the ellipse X_2+y_2 =1 with regard to the

a” b
2,2
centre is _1; =aZ+b* -2 5
P
x? sin(l), for x #0
0, for x =0,
then show that the function f'is continuous and differentiable at x = 0. 5
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24.

25.

26.

27.

28.

29.

30.

31.

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=ccosh® is constant. 5
c

(1)

If y= X" log x, then show that Y, = ) 5
X
2 2
Deduce the equation of the normal to the ellipse x_2+y_2 =1 at (a, 0). 5
b
_ 1,2 .3 n .
If x,==+-5+-+..+—, then show that the sequence {x,},k is
n n n n

monotonically increasing. Also test the convergence of the sequence. 5
(a) Define Cauchy sequence.

(b) If f(x)=x(x—-1)(x-2) and a=0,b==, then find ¢ from

1
E’
£(b)-f(a)=(b-a) f(c). 1+4

Show that the radius of curvature at the vertex of the parabola y* = 4x is %

5

Find all the stationary points of the function ¢ ( X, y) = xy(a —x— y) and test

them for extreme values. 5

2, .2
If f= sin_{%J then show that xf,+ yf, =tanf. 5
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FATIM
et - =
T @)

@ @I feab o7 T wis |

1. AWM x =cosa+isina, y=cosB+isinB @I z=cosy+isiny @Iz IWM

X+y+z=0, iﬁwm\fsm%+%+%=0| 5

2. (a) x3+px2+qx+r:() WWWW Cﬂﬂﬁﬁﬂt‘ﬁ’ %, Cﬂ?

AR foef 1
®) I X" +ax"+..+a,, x+a,=0T0FA0T TG a;, ay,.., 0, T
O X000, 7 I el 1| 4+1
3. G 2f&fere x° —3x—1=0-93 A4 F4| 5

4. (a) e @, 27x* —48x* —12x+13 =0 NG9 @6 T (0, 1)-99 T
I0Z @R S @30 A (1, 2)-99 T SAZ |

(b) IM z, 9N z, vt @ibel AT 2 O (NS (3, arg(z z,) = arg z,+ arg
z 3+2

PE

5. X=logtan(%+%)’ 2 O AN T (T, y:—ilogtan(%Jr%c)_ 5
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faetat - 2
(9 @ )
@ &= foulo 2w Tea nie |

1 34
6. (a) M A+1;=| -1 1 3|, 9@ (4+1)(A-1)-97 <= [ 343,
-2 -3 1

A [, G916 3x3 TR G55 MIH |

(b) I {u } GG ¥ (null) F =, O GG T @ {|u |} -9€ GO
& B | 3+2
7. TG R e 39 5
2x+3y—-3z=0
S5x=-2y+2z=19
x+7y—=5z= 135

8. A8 @ yz+zx+xy 92 Bwe oAl @l | @3 @l (rank) T2 342

2mi

9. A @, GICHA n-ON PFAEA GO ¢ # FHEeTO GF G 7o M6 ICH 15

10. St wtaw (Commutative group)-dd TWIZIZ K@ Whe | ¢
SRR W SrlRge i | 5

faetal - 2
(T : S0)
@ (I 7> deae Ted 7l |

11. (2) T @,b R COTF (937 0T G G+b+=0, O@ db+bi+2d.
-q7 Wi ey =59 |
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12

13.

14.

15.

16.

17.

18.

(b) W i+ j+2k, M - j+k @@ 37 -2f—k coFawl Mk (coplanar)
=W O@ A-9F W e 91 3+2

I (I TG T 4 + -3k @92 30+ j—k T 2l wel aaa el

[+2]+3k % (A0 50+ 4] +k RTe 1 2, O o1& T IREFT! F6fF
Sl 5

A (P 49 (9T G, a9 M0 T (T I FA, 47 AL G 4K
f GF IR O (PICeT S O, I 0 GG ORI, O 0~ e feief

| (S39 d -9 ToAmIafT Trad 59| 5
(939 “Mmiore & 59, cos(A—B)=cos Acos B+sinAsinB. 5
faetet - 1
(CICEET))

@ @ o 2" Teg we |

£:1+ecos9 oA R NS o1 | 5
G TAPYE AANEC TRTOR 1 1x +4xy +14y> =5 ANSAG (AF xy
(G f[eetsl 41 5
W (S g ACATF P [ oot O 7 e ofews S o e
@, O [ etE P Ry Wi Sifoes S9ea | 5

ax® +2hxy +by? +2gx+ 2 fy + ¢ = 0 AT 20 SIeT FEH2l A

gz—ac

DL 5

T, (RIS (T, I W& 7g 2
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19. I@ P(a, b, ¢) "™ (A F=F O CAF PL, PM, PN % 9%« a1 27

@ (NS @ LMN oEd TReael £+%+£=2 A | 5
a C

20. 2x2—xy—12+2x—2y+2=0 “RFEOI T (@U@ [T F7 | 5

21. AWM ax+by+cz=0 WAL yz+zx+xy=0 *FCEF TSI (@M I, O

+

Q |~

+l=0 5
c

faemt - ¢
(= @ o)
@ (I A AT TEF WS |

S |—

2 2
22. @AME @ %+27:1 ToRUed (F™T ATATF T2 pedal 7@ 2o
a

212
al; =a’+b* -7 5
p
2 1)
x“sin[=|, for x # 0
23.?If77_rf(x): (X
0, for x = 0,
OE MANS @, x = 0 RYCO £ 30 AFO ¢ ST cqloy | 5

24. (7ANS (T, yzccoshf—aﬁ @ @ [z @7 sy (@ @ e ofFe
o o1 VY &5 2 | 5

ne -1)!
25. 3 y=x""logx T O@ ME (T, yn=(n ) | 5
X
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2 2
26. %Jrz_z —1 C5CSA (a, 0) RMCS normal-«3 77l el 41| 5

27. 7 x, =243 L e orle (@ {x ), SHE @R | af
n n n n
e el =S ) 5

28. (a) Cauchy sequence-4g el 7G|

(b) 7 (x) = x(x—1)(x=2) @K a=0,b=1 2 O c-a T e o
@A f(b)-f(a)=(b-a)f'(c) 1+4

29. mAe @y =4x “FIgren ANRCS I@el T (radius of curvature) %
23 | 5
30. f(x,p)=xy(a—x—y) Srswaba e g Rmafer fdt 77 9 @l oif
QA F & e o 9 5

2 2
31. ﬂﬁf:Sin_l[%j 37 O F R @, xfx+yfy:tanf| 5
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