
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. �ooitoiT �ooeS�r
caroiT UÑor oedOya Aaoeq Jar mooezY oekbolmaÕo EkoiT UÑor sooiFk. �oS�soKxYar paoeS [a] AQoba [b] AQoba [c] AQoba [d] oesI �ooeS�r �Ñor oiHsaoeb oelxo. UÑorpuoiïkar
oekbolmaÕo �oQom pataoiTI EI kaoej bYboHar koro. sooiFk UÑooerr jonYo 3 noèor, UÑor na oedOyar jonYo 1 noèor, vul UÑooerr jonYo oekano noèor oenI.

1. 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, c, d, e, f}
EkoiT oesT, tar oeJ oekano EkoiT saboesT A oenOya Holo. A-oet a AQoba b Qakar so®vabona Holo ]

[a] 1
2 [b] 1

4 [c] 1
8 [d] 7

16

2. The value of
√
3
2 − sin π

8 sin 3π
8 sin 5π

8 sin 7π
8 is [

√
3
2 − sin π

8 sin 3π
8 sin 5π

8 sin 7π
8 Er man]

[a] 0 [b]
√
5
3 [c] 1√

2
[d] none of these Eguoilr

oekanoTaI noy

3. If (
√

3 + i)48 = a+ ib, where i =
√
−1, then [Jooid (

√
3 + i)48 = a+ ib, oeJxaoen i =

√
−1, taHooel ]

[a] a = 248 [b] b 6= 0 [c] a = 324 [d] b =
1

324

4. If the roots of the equation ax2 + bx+ c = 0 are sin 3π
8 and cos 3π

8 then the value of b2 is [Jooid ax2 + bx+ c = 0 som�korooeNr
b�jØoy sin 3π

8 EboK cos 3π
8 Hoy, tooeb b2 Er man ]

[a] a(a+ 2c) [b] −2(a+c)
a [c] a(2a+ c) [d] none of these

5. 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 [oitnoiT oibÝur ³Qana¢ko (1, 0), (4, 1) EboK (2, 3); oibÝuoitnoiToek S�¯PooibÝu zooer gooiFto samaÚooiroekr soKxYa ]

[a] 1 [b] 2 [c] 3 [d] none of these Eguoilr
oekanoTaI noy

6. For any real value of t, the point (t2 + t+ 1, t2 − t+ 1) always lies on [oeJoekano baïob t-Er jonYo (t2 + t+ 1, t2 − t+ 1) oibÝuoiT Jar
Upor Qakoeb oesoiT Holo ]

[a] an ellipse EkoiT Upob�Ño [b] a circle EkoiT b�Ño [c] a hyperbola EkoiT
porab�Ño

[d] none of these Eguoilr
oekanoTaI noy

7. If in a triangle ABC, sinA sinB sinC + cosA cosB = 1, then a : b : c =

[Jooid ABC oiÕvuoej sinA sinB sinC + cosA cosB = 1 Hoy, tooeb a : b : c = ]

[a] 1 :
√

2 : 1 [b] 1 : 1 :
√

2 [c]
√

2 : 1 : 1 [d] 1 : 1 : 1

8. If α, β are the roots of the equation (x− a)(x− b) = 5x− 2, the roots of (x− α)(x− β) + 5x− 2 = 0 are

[Jooid (x− a)(x− b) = 5x− 2 som�korooeNr b�jØoy α, β Hoy tooeb (x− α)(x− β) + 5x− 2 = 0 som�korooeNr b�jØoy Hooeb ]

[a] 5, a [b] 2, b [c] a− 2, b− 5 [d] a, b

9. If P denotes the product of first n primes, then the number P + 1 [Jooid �oQom n oiT oem�oilk soKxYar guNfol P Hoy tooeb P + 1 -Er]

[a] has a prime factor
less than or equal
to P (P -Er oeQoek oeqaTo
AQoba soman EkoiT oem�oilk
U�padok Qakoeb)

[b] must have at least
two distinct prime
factors (AÚotoh duoiT
Asoman oem�oilk U�padok
Qakoeb)

[c] can have n prime
factors (n > 1) (n oiT
oem�oilk U�padok Qakoet
paoer (n > 1))

[d] has a prime factor
≥ (n + 1)-th prime
((n + 1)-tomo oem�oilk
soKxYar oeQoek bo�o AQoba
soman EkoiT oem�oilk
U�padok Qakoeb)

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

[a EboK b duoiT baïob soKxYa |a− b| > |a+ b| so®p¯kooiT oisªzo korar �ooeyajon�yo O JooeQëo So¯to Holo ]

[a] both a and b are non-
zero (a, b UvooeyI S�nYo
noy)

[b] (a− b) > (a+ b) [c] a and b are of
opposite signs (a, b
oibpor�t oicòoJuµo)

[d] none of these Eguoilr
oekanoTaI noy

11. The complement of (Q×R)∆(R×Q) in R2 is (R=Set of real numbers, Q=Set of rational numbers) [R2-E (Q×R)∆(R×Q)

Er komoipLoem«T Holo (R=baïob soKxYar oesT, Q=m�lod soKxYar oesT) ]

[a] Q×Q [b] Qc ×Qc [c] (Q×Q) ∪ (Qc ×Qc) [d] none of these Eguoilr
oekanoTaI noy

12. For two arbitrary sets A and B, if we consider the conditions p : A ∩ B = A, q : A ∪ B = B, r : A∆B = B, then [A,B

oeJoekano duoiT oesT, Jooid EI So¯toguoilr koQa vaba Jay p : A ∩B = A, q : A ∪B = B, r : A∆B = B, taHooel ]

[a] p implies q but q does
not imply p (p, q-oek
oinoe¯dS kooer oikÚu q, p-oek
oinoe¯dS kooer na)

[b] q implies r (q, r-oek
oinoe¯dS kooer)

[c] r implies both p and
q (r, p EboK q UvoyoekI
oinoe¯dS kooer)

[d] All three p, q, r
are logically
equivalent (p, q, r
sokooel Juoiµgotovaoeb
somotulYo)

13. A circle of rational radius and an equilateral triangle of side of rational length can be such that [m�lod manJuµo bYasaoe¯zr EkoiT
b�Ño EboK m�lod maoenr baHuoiboiSëo EkoiT somobaHu oiÕvuj Emon Hooet paoer oeJ ]

[a] they have equal area
(taoedr oeXÕofol soman)

[b] the circle can have
any value as area
(b�ÑooiTr oeJoekano oeXÕofol
Hooet paoer)

[c] the triangle can
have any possible
area ( oiÕvujoiTr oeJoekano
oeXÕofol Hooet paoer)

[d] can never have equal
area (taoedr oeXÕofol
koxonoI soman Hooeb na)



14. 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 [EkoiT oinoi¯dëo zona©�ok p�¯NosoKxYa n-Er jonYo 1, 2, . . . , n oeQoek duoiT kooer soKxYar somoïo guNfolguoilr oeJagfol Hooeb ]

[a] n(n+1)(3n2−n−2)
24 [b] n(n+1)(3n2+4n+2) [c] n2(3n2−4n+2)

24 [d] none of these Eguoilr
oekanoTaI noy

15. If a, b, c, d are all positive real numbers such that a, b, c are in G.P. and abc = d, then the value of logac abcd is [a, b, c, d

sokooel zona©�ok baïob soKxYa Emon oeJ a, b, c guoeNaÑor �ogooitoet Aaoeq EboK abc = d, taHooel logac abcd Er man ]

[a] 2 [b] 3 [c] 3
2 [d] none of these Eguoilr

oekanoTaI noy

16. Let f be a twice differentiable function such that f ′′(x) = −f(x) and f ′(x) = g(x). Let h(x) = (f(x))2+(g(x))2. If h(5) = 11

then the value of h(7) is [f EkoiT dubar AbokoloeJagYo AoepXok Emon oeJ f ′′(x) = −f(x) EboK f ′(x) = g(x). zoro h(x) = (f(x))2+(g(x))2.
Jooid h(5) = 11 Hoy, tooeb h(7) Er man ]

[a] 7 [b] 9 [c] 11 [d] none of these Eguoilr
oekanoTaI noy

17. If [x] denotes the greatest integer ≤ x, the value of

∫ 3π
2

π
2

[2 sinx]dx is [x-Er oecoey oeqaTo AQoba soman sooe¯ba£co p�¯NosoKxYa Jooid [x] Hoy,

taHooel
∫ 3π

2

π
2

[2 sinx]dx Er man ]

[a] −π2 [b] 0 [c] −π [d] none of these Eguoilr
oekanoTaI noy

18. The area of the equilateral triangle inscribed in the circle x2 + y2 − 4x+ 6y − 3 = 0 is

[x2 + y2 − 4x+ 6y − 3 = 0 b�Ño³Qo somobaHu oiÕvuoejr oeXÕofol ]

[a] 8
√

3 sq. unit [b] 6
√

3 sq. unit [c] 4
√

3 sq. unit [d] none of these Eguoilr
oekanoTaI noy

19. The value of
sin 110o − cos 250o

cosec160o + sec 340o
in terms of a, where a = tan 200o, is [a Øara �okaoiSto

sin 110o − cos 250o

cosec160o + sec 340o
Er man, oeJxaoen

a = tan 200◦ ]

[a] a
2+a2 [b] a

1+a2 [c] 2a
1+a2 [d] none of these Eguoilr

oekanoTaI noy

20. If A be a skew symmetric matrix such that AB = B, then BTB is

[Jooid A EkoiT skew symmetric mYaoi¦R» Emon Hoy oeJ AB = B, taHooel BTB soman ]

[a] AB [b] BA [c] ATB [d] none of these Eguoilr
oekanoTaI noy

Group B (5× 8 = 40)

21. Draw a rough sketch of the graph of the function f(x) = x[x], −3 ≤ x ≤ 3. Hence check its differentiability in −2 ≤ x ≤ 2.

[f(x) = x[x],−3 ≤ x ≤ 3, AoepXok-Er EkoiT xos�a oelxoicÕo A¢kon koro, tar Øara AoepXokoiTr −2 ≤ x ≤ 2 oibïaoer AbokoloeJagYota oin¯Noy koro. ]

22. 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 oeQoek oeJ oekano vaoeb oitnoiT soKxYa oenOya Holo. taoedr oeJagfol 21-Er oebS� Hobar so®vabona oin¯Noy koro. ]

23. OABC is a rectangle where A lies on x-axis, C lies on y-axis and B lies on the curve x
2
3 + y

2
3 = a

2
3 , O is the origin. Find

the coordinates of B so that the area of OABC is maximum. [OABC EkoiT AayotooeXÕo, oeJxaoen A, x-AoeXr Upor, C, y-AoeXr
Upor EboK B, x

2
3 + y

2
3 = a

2
3 bo¸ooerxar Upor Aboi³Qto. B-Er ³Qana¢ko oin¯Noy koro Jaoet AayotooeXoeÕr oeXÕofol so¯baoizk Hoy, O m�loibÝu. ]

24. 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. [EkoiT bol Uloèovaoeb Uporoidoek u gooitoeboeg oeqa�a Holo. Joxon oes tar sooe¯ba£co U£cotay
oep��qoy toxon EkI ³Qan oeQoek EkI oidoek Aar EkoiT bol oeqa�a Holo. oiØt�yo booelr oinoeXpoebg oin¯Noy koro Jaoet bol duoiT �oQom booelr sooe¯ba£co U£cotar Aoe¯zk
U£cotay oimoilto Hoy. ]

25. Let f(x+y2 ) = f(x)+f(y)
2 for all real x and y. If f ′(0) = −1 and f(0) = 1, then find f(3). [x EboK y Er somoïo baïob maoenr jonYo

zoro f(x+y2 ) = f(x)+f(y)
2 , Jooid f ′(0) = −1 EboK f(0) = 1 Hoy, f(3) Er man oin¯Noy koro. ]

26. In a triangle ABC, AB = AC. Points D and E lie on BC such that BD = DC and BE > CE. Given that

tan∠EAC, tan∠EAD, and tan∠EAB form a G.P., and that cot∠DAE, cot∠CAE, and cot∠DAB form an A.P. If

AE = 10, compute the area of the triangle ABC. [ABC oiÕv�oej AB = AC; BC-Er Upor D EboK E oibÝu Emonvaoeb Aaoeq
oeJ BD = DC O BE > CE. oedOya Aaoeq tan∠EAC, tan∠EAD O tan∠EAB guoeNaÑor �ogooit goFon kooer EboK cot∠DAE, cot∠CAE,
O cot∠DAB somaÚor �ogooit goFon kooer. Jooid AE = 10 Hoy ABC oiÕv�oejr oeXÕofol oin¯Noy koro. ]

27. An iron block having temperature 200oC left in the running water of temperature 20oC. The temperature of the block

reduces to 100oC in 1 minute. At what time it will be at 50oC? Given that the rate of change of temperature is directly

proportional to the temperature difference of the block and the running water. [EkoiT 200◦C tapmaÕar oel�Hoxo«Do 20◦C-tapmaÕar
�oboHoman jooel oefla Holo. 1 oimoinT pooer xo«DooiTr tapmaÕa 100◦C-E oenoem Eoela. koto somoy pooer xo«DooiTr tapmaÕa 50◦C Hooeb? oedOya Aaoeq oeJ tapmaÕa
pooirbo¯tooenr Har, oel�Hoxo«Do EboK jooelr tapmaÕar pa¯QooekYr sooe¢g somanupaoitk. ]

28. Prove by vector method that the opposite sides of a parallelogram are equal. [oev Tor poªzooitoet �oman koro oeJ EkoiT samaÚooiroekr
oibpor�t baHuguoil soman. ]

2


