PRESIDENCY UNIVERSITY, KOLKATA

FM: 100 (Admission Test 2013) Mathematics [B. Sc. Honours Course] Time: Two hours

Answer all questions. No extra sheets of paper would be supplied.

Group A

Each question below is followed by four possible answers of which exactly one is correct. Write [a] or [b] or [c] or [d] as your answer
against the corresponding question number. Use only the first page of your answer book for this purpose. Each correct answer
would be awarded 3 marks; 1 mark would be awarded for no attempt, and a wrong answer would fetch no credit. — 2ffb 2Cs=

B0 TEF (A SR A N (NG QI TEH AT | 2R #1041 [a] ST [b] AT [¢] &AM [d] (1R 203 s {217 51 | TeofF1e

(I 2 AT €2 ING PR I | AT TSERA &) 3 ¥€, TSI ol (S &) | 49, &1 SSEA Gof) (F] 749 (712 |

1.

10.

11.

12.

13.

. If the roots of the equatlon ax? + bx + ¢ = 0 are sin 37

If S ={a,b,c,d,e, f} and A is a subset of S randomly chosen, then probability that A contains a or b is [S = {a, b, ¢, d, e, f}
a0 B, O (T & G0 ARCH A W6 &1 A-TS g ST b AFE T7S[A 24 |

] 3 bl 3 el % IR

The value of i —sin % 8 sin %T sin %’r sin %’r is [% —sin & 8 sin ‘%’r sin %’T sin =® @3 W]

a] 0 [b] ? [c] % [d] none of these @ifer
[S2CIesek]
If (V3 +i)% = a +ib, where i = /—1, then  [a (v/3 +)*® = a + ib, WA i = /—1, I |
] a— 20 ] b0 ] a=3% 1] b:g%

3T

< and cos 3™ then the value of v? is  [3@ ax? + bx + ¢ = 0 FNFAIR

eraw sin 3F @ cos 3T =W, W b @F WA |

[a] a(a+ 2c) [b] % [c] a(2a+c) [d] none of these
Three points have coordinates (1,0),(4,1) and (2,3). The number of parallelograms that can be formed considering these
points as three vertices is  [[oaf6 @ === (1,0), (4,1) @R (2, 3); RFfonor MR 4@ S ANBReEa -2 |
[a] 1 [b] 2 [c] 3 [d] none of these @fem
Eh|

For any real value of ¢, the point (2 +t 4 1,12 —t 4 1) always lies on  [((F B -7 &= (t2 +¢ + 1,42 —t + 1) [ 7=
Tof A/ IS 2 |

[a] an ellipse €36 TsE [b] a circle €36 I8 [c] a hyperbola @36 [d] none of these @jfew
GEISKS FI612 T

If in a triangle ABC, sin Asin BsinC + cos Acos B=1,thena:b:c=
[7" ABC f&re® sin Asin BsinC +cos Acos B=1®, 9@ a:b:c=]

[a] 1:v/2:1 [b] 1:1:/2 [c] V2:1:1 [d 1:1:1

If «, 8 are the roots of the equation (z — a)(x — b) = bz — 2, the roots of (z — a)(x — ) + bz —2 =0 are

[f% (2 — a)(z — b) = 5o — 2 ANFAR AT o, f T Q@ (z — a)(x — B) + 5z — 2 = 0 ANFAR o7 3 |

[a] 5,a [b] 2,0 [c] a—2,b—5 [d] a,b

If P denotes the product of first n primes, then the number P 4 1 [ 23 n & (e W20 JoFa P 20 9@ P 4 1 -97]

[a] has a prime factor [b] must have at least [c] can have n prime [d] has a prime factor

less than or equal two distinct prime factors (n > 1) (n > (n 4 1)-th prime

to P (P-4 & =16 factors  (W®w: 7o WfeE Tesms Ao ((n + 1)-9% wiferd

G T @0 ferd W (e Teoms A (n > 1)) RAE WF G A

TS ) ) A @I e
TS )

A necessary and sufficient condition for two real numbers a and b to be related as |a — b| > |a + b|, is

[a @3 b 76 TF WA |a — b| > |a + b| F>FH Fra A 2AEAR @ AT *TS & |

[a] bothaandbarenon- [b] (a—0b)> (a+b) ] @ and b are of [d] none of these @jfew
zero (a,b TOER ¥ opposite signs (a,b [SIpECE]
) feidte B=gs)

The complement of (Q x R)A(R x Q) in R? is (R=Set of real numbers, Q=Set of rational numbers) [R?-a (QxR)A(Rx Q)
a7 FAATT 7o (R=3FF A 6, Q=M WA (10 |

[a] QxQ [b] Q°xQ° [ (@xQU(@Q°xQ°) [d none of these @i
(PT012 %

For two arbitrary sets A and B, if we consider the conditions p: ANB =A,q: AUB =B, r: AAB = B, then [A,B
AT 7o 316, I 9B MO FA SR AW p: ANB=A, q: AUB =B, r: AAB = B, 9% |

[a] pimplies g but ¢does [b] ¢ implies r (¢, & [c] r implies both p and [d] All  three p,q,r

not imply p (p, ¢-F [EGiEIS)! q (ry p @R q ToNFL are logically

Ao 3 =g ¢, p-& ﬁtﬁ“f F) equivalent (p,q,r

fe e ) STRCET EERCEIS]
sTargem)

A circle of rational radius and an equilateral triangle of side of rational length can be such that [¥e™ Ngg JEME GF6
I8 GR YoM W ARG @0 7T941g ge @¥9 2© 2 T |

[a] they have equal area [b] the circle can have [c] the triangle can [d] can never have equal

(OIS CFATE ) any value as area have any possible area (OMMF  FAFA
(Fefoa (@ Crawe area (forgwfor ww@ UL AN FI )
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The sum of all the product of terms taking two at a time from the given numbers 1,2,3,...,n (where n is a fixed positive
integer) is  [@F(0 MMT $AwF RN n-97 T 1,2,...,n & 40 I TRAE ANF JIF01 @Fe] 2 |
[a] %f_n_z) b] nn+1)(3n?+4n+2) |[c] w [d] none of these @ifer
Er|
If a,b,c,d are all positive real numbers such that a,b, ¢ are in G.P. and abc = d, then the value of log,, abed is  [a,b,c,d
FAFCE {eTAF BT AN @F9 T a, b, ¢ PSS AR dR abe = d, 9K log,, abed 47 N |
[a] 2 [b] 3 [c] 2 [d] none of these @ifem
[SIEEECE

Let f be a twice differentiable function such that f”(z) = —f(z) and f'(z) = g(z). Let h(z) = (f(z))?+(g(x))?. Ifh(5) =
then the value of 2(7) is [f @0 TAH SRR SFFF @¥1 @ f/ (1) = — f(2) € f'(z) = g(2) | &7 h(z) = (f(2))%+(g(x ))
T h(5) = 11 29, @ h(7) €9 N |

[a] 7 b] 9 [c] 11 [d] none of these @ifer
(SABSECE

37
2
If [x] denotes the greatest integer < z, the value of / [2sinz]dr is  [r-9F B @G &7 AN AEO 2R WM [1] 2,

W/z [2sin z]dx € WA ]

a] -3 [b] 0 [c] —m [d] none of these @ifem
(P02 7

The area of the equilateral triangle inscribed in the circle 22 + y? — 4z + 6y — 3 = 0 is
[#2 + 32 — 42 + 6y — 3 = 0 I AN [agrem cwawe |

[a] 8V/3 sq. unit [b] 63 sq. unit [c] 43 sq. unit [d] none of these @ifer
[SIEERE
sin 110° — cos 250° sin 110° — cos 250°
The value of in t f a, wh = tan 200°, i KEREIRIC UERC A C(C]
¢ vae o cosecl160° + sec 340° Hi BETIS OF @, WACTE @ = ball s a N cosecl60° + sec 340° ’
a = tan200° ]
] 5 b] = [c] 11‘22 [d] none of these @fer
(012 77
If A be a skew symmetric matrix such that AB = B, then BT B is
[ A @36 skew symmetric WEH 9% &1 @ AB = B, o=@ BT B v |
[a] AB [b] BA [c] ATB [d] none of these @ifer
[SIEEECE

Group B (5 x 8 = 40)

Draw a rough sketch of the graph of the function f(z) = z[z], —3 < x < 3. Hence check its differentiability in —2 <z < 2.
[f(7) = x[z], -3 < o < 3, AFFF-GF G0 Y (@RHA AT F7, OF G WAFI 07 —2 < x < 2 KA G7we@qeyer [ 91 |

Three numbers are chosen at random from the numbers 1,2,...,9. Find the probability that their sum is greater than 21.
[1,2,...,9 (20 (T (@ O [oels 7T (e 2e | O (el 21-€9 @8 16 F=o[a 3y 31 |

OABC is a rectangle where A lies on z-axis, C lies on y-axis and B lies on the curve T3+ yg = ag, O is the origin. Find
the coordinates of B so that the area of OABC is maximum. [OABC @36 SITersa, AT A, z-S%d 97, C, y-SiFd
ToA @R B, 13 4 y3 = a5 ISR ToR SRONS | B-&F S 77 9 ACS WO RAwe AR 2, O Je | |

A ball is thrown vertically upwards with a speed u. When it reaches its greatest height a second ball is thrown from the
same point in the same direction. Find the velocity of projection of the second ball so that the two balls meet at a height
which is half of the greatest height of the first ball.  [@<0 o1 Terqerd Tommce v SR @O 251 | I BT OF FNED THor
e 2w @2 2 (WF €32 e oF @I 39 [@or 2@ | GO e frwee [ 9 s 39 qfo 2w IEE AEAw Toen wWEw
T f{fers 27 |

Let f(%HY) = M for all real z and y. If f/(0) = —1 and f(0) = 1, then find f(3). [r QR y 9T ANT AXT A= G
() = M , A F1(0) = —1 @R £(0) =1 =, f(3) @7 = foefw 341 |

In a triangle ABC, AB = AC. Points D and E lie on BC such that BD = DC and BE > CE. Given that
tan ZEAC, tan ZEAD, and tan ZEAB form a G.P., and that cot ZDAFE cot ZCAE, and cot ZDAB form an A.P. If
AFE = 10, compute the area of the triangle ABC. [ABC fogte AB = AC; BC-93 TR D @ E ™% @¥Ted ©ie
@ BD = DC ¢ BE > CFE| M8 SR tan ZEAC, tan ZEAD ¢ tan ZEAB [T€R 29ifS o3 & @R cot LDAE, cot ZCAE,
8 cot ZDAB A%a 29 9 I | A AE = 10 =0 ABC fegrem ovawa 4 41 |

An iron block having temperature 200°C' left in the running water of temperature 20°C. The temperature of the block
reduces to 100°C' in 1 minute. At what time it will be at 50°C7 Given that the rate of change of temperature is directly
proportional to the temperature difference of the block and the running water.  [@f6 200°C SI?NER ENRIC 20° C- S NEF
2N O (Tl 29| 1 RS P efon SN 100°C-4Q TN G | F9 T S b OIoNa@r 50°C ™7 S WNR T SNl
AR T, G2 @R GER SINER ATAF A AN | |

Prove by vector method that the opposite sides of a parallelogram are equal. [(®% *fSrS 2N« F7 (T 4J6 ANBRIT
R Argfa | |



