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SAMPLE QUESTION : MATHEMATICS

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. The number of elements belonging to the three sets A,B,C are m,n, p respectively. The total number of elements

belonging to exactly two sets is k; and the number of elements common to all three is r. Then the total number of

elements belonging to at least one of the three sets is

A,B,C oitnoiT oesoeT JoQa¸ooem m,n EboK p oiT Upadan Aaoeq. oekbolmaÕo duoiT oesoeTr sazaroN Upadaoenr oemaT soKxYa k, oitnoiT oesoeTI Aaoeq Emon
Upadaoenr soKxYa r, AÚotoh EkoiT oesoeT Aaoeq Emon Upadaoenr soKxYa Holo

[a] m+ n+ p− k − 2r [b] m+ n+ p− 3k + r [c] m+ n+ p− k + 3r [d] m+ n+ p− 3k − r.

2. If for given real numbers x and y, it is given that sinx = sin(x + y)(6= 0), then which of the following is always false

for any choice of x and y?

�odoÑo baïob soKxYa x, y Er jonYo oedOya Aaoeq sinx = sin(x+ y)(6= 0), tooeb n�oecr oekanoiT sokol x, y Er jonYoI AsotYo?

[a] sin y = 0 [b] cos y = 1 [c] sin y = sin 2x [d] none of these.

3. If A is a skew-symmetric matrix of order 3, and P is a 3× 1 matrix, then PTAP will be

A EkoiT 3 ¸ooemr oib�ooitsomo mYaoi¦R» EboK P EkoiT 3× 1 mYaoi¦R» Hooel PTAP

[a] null matrix [b] a non-null symmetric
matrix

[c] a non-null skew-
symmetric matrix

[d] none of these.

4. If
∫ x
0
f(t)dt = x+

∫ 1

x
tf(t)dt, then f(1) is equal to Jooid

∫ x
0
f(t)dt = x+

∫ 1

x
tf(t)dt Hoy, tooeb f(1) Er man

[a] 0 [b] 1 [c] 2 [d] none of these.

5. f : D1 → R, g : D2 → R are any two functions, where R is the set of reals. Then the domain of f
g will always be

f : D1 → R, g : D2 → R duoiT AoepXok, oeJxaoen R baïob soKxYar oesT. taHooel f
g -Er AÇol so¯boda Hooeb

[a] a proper subset of
D1 ∪D2

[b] a proper subset of
D1 ∩D2

[c] a subset of D1 ∩D2 [d] one of D1, D2,
D1∩D2 and D1∪D2.

6. If x, y and k are positive numbers such that 10x
x+y + 20y

x+y = k and if x < y, then a possible value of k can be

Jooid x, y EboK k Er�p zona©mok soKxYa Hoy oeJ 10x
x+y + 20y

x+y = k, EboK Jooid x < y Hoy, tooeb k-Er EkoiT so®vabYo man Hooet paoer

[a] 10 [b] 12 [c] 15 [d] 18.

7. The number of solutions of the equation |x+ 2|+ |x+ 3|+ |x− 4| = 6 is

(|x+ 2|+ |x+ 3|+ |x− 4| = 6 som�koroNoiTr somazaoenr soKxYa)

[a] exactly one (EkoiTmaÕo) [b] more than one but
finitely many (Ekaoizk
oikÚu sos�m)

[c] infinitely many
(AsoKxYo)

[d] zero (S�nYo)

8. If log30 3 = a and log30 5 = b, then the value of log30 8 is (log30 3 = a EboK log30 5 = b Hooel, log30 8 Er man )

[a] 3(a+ b− 1) [b] 3(a+ b− 3) [c] 3(a− b− 1) [d] 3(1− a− b).



9. The centre of a circle of radius r is at O, C is a point at a distance a(> r) from O. The tangents from C to the circle

touch it at A and B. The area of triangle ABC is

(r bYasaoe¯zr EkoiT b�oeÑr oekÞo O, C oibÝuoiT O oeQoek a(> r) d�rooe©W Aaoeq. C oeQoek EI b�oeÑr ±po¯Sokguoil A O B oibÝuoet b�ÑooiToek ±po¯So kooer.
ABC oiÕvuoejr oeXÕofol Holo )

[a]
√
a2 − r2 · r

3

a2 [b] (a2 − r2) · r
2

a2 [c] (a2 − r2)
3
2 · ra2 [d] none of these.

10. The term independent of x in the expansion of (x+ 1
x )7(x+ 1

x2 )5 is ((x+ 1
x )7(x+ 1

x2 )5-Er oibï�oitr x-booi¯jto podoiT Holo )

[a] 234 [b] 362 [c] 482 [d] 536

11. If x[x] = 39 and y[y] = 68, the value of [x] + [y] is (Jooid x[x] = 39 EboK y[y] = 68 Hoy tooeb [x] + [y] Er man)

[a] 14 [b] 15 [c] 48 [d] none of these.

12. If x2f(x) + f( 1
x ) = 0 (x > 0) then the value of

∫ 1.5

0.6̇

f(x)dx is (Jooid x2f(x) + f( 1
x ) = 0 (x > 0) Hoy, tooeb

∫ 1.5

0.6̇

f(x)dx

Er man )

[a] −1 [b] 0 [c] 1 [d] none of these.

13. The value of
1

sinA sin 2A
+

1

sin 2A sin 3A
+

1

sin 3A sin 4A
+ ...+

1

sinnA sin(n+ 1)A
is

[a] cotA− cot(n+ 1)A [b] cosecA(cotA− cot(n+ 1)A) [c] cosecA(cotA+ cot(n+ 1)A) [d] cot(n+ 1)A− cotA.

14. Let x and y be real numbers such that sinx+ sin y = a, cosx+ cos y = b. Then the value of sin(x+ y) is

(mooen koro x EboK y-Er baïob maoenr jonYo sinx+ sin y = a, cosx+ cos y = b. taHooel sin(x+ y)-Er man)

[a]
ab

a2 + b2
[b]

b2 − a2

a2 + b2
[c]

2ab

a2 + b2
[d]

a2 − b2

a2 + b2
.

15. If a and b are integers with |a|, |b| ≤ 5 then the probability of

∣∣∣∣ a −b
b a

∣∣∣∣ being a perfect square is

(a, b duoiT p�¯NosoKxYa oeJxaoen |a|, |b| ≤ 5. taHooel

∣∣∣∣ a −bb a

∣∣∣∣ p�¯Nobo¯go Hobar soéabona Holo )

[a] 19
121 [b] 22

121 [c] 30
121 [d] none of these.

16. The circum-centre of the triangle whose sides are
√

31, 3
√

2 and 7 units lies

( oeJ oiÕvuoejr baHuguoilr o�d¯GY
√

31, 3
√

2 EboK 7 Ekok tar pooiroek«� )

[a] outside the triangle [b] strictly within the
triangle

[c] on the triangle [d] equidistant from two
sides of the triangle.

17. Which of the following four statements is not true ? (n�oecr moÚobYoguoilr mooezY oekanoiT sotYo noy? )

Two sets A and B are equal if and only if (duoiT oesT A EboK B soman Jooid EboK oekbolmaÕo Jooid )

[a] A4P = B4P , for
some set P

[b] A4P = B4P , for
each set P

[c] (A4B)4C
= (B4C)4A, for
each set C

[d] A∩P = B∩P , for all
infinite sets P .

18. The largest area of a rectangle which has one side along x-axis, one vertex on y axis and another vertex is on the curve

y = e−x is

oeJ cotu¯vuoejr EkoiT baHu x-AoeXr Upor, EkoiT oek�oink oibÝu y-AoeXr Upor EboK AnYo EkoiT oek�oink oibÝu y = e−x bo¸ooerxar Upor, tar so¯baoizk
oeXÕofol Holo

[a] 1√
2
e−

1
2 [b] 1

2e
−2 [c]

√
2e−1 [d] e−1

19. The curves having d2y
dx2 + ( dydx )3 = 0 as its differential equation are

oeJ bo¸ooerxasom�oeHrr Abokol som�koroN d2y
dx2 + ( dydx )3 = 0 oesguoil

[a] ellipses Upob�Ño [b] hyperbolas porab�Ño [c] parabolas Aoizb�Ño [d] circles b�Ño

20. The number of reflexive relations on a set containing n elements is

EkoiT n soKxYok pod oiboiSëo oesoeTr Upor �ooitbo¯to so®pooe¯kr soKxYa

[a] 2n
2 − 2n [b] 2n

2−n [c] 2n
2

[d] 2n
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Group B
Each question carries 5 marks

�ooetYk �ooeS�r jonYo 5 noèor

21. (a) A square matrix A is called idempotent if A2 = A. If A is a 2 × 2 idempotent matrix and (A − AT )2 = O, then

show that AAT is idempotent. 3

EkiT bo¯go mYai¦R»ek AaIeDmepaeT«T bla Hy, Jid A2 = A Hy. Jid A EkiT 2 × 2 AaIeDmepaeT«T mYai¦R» Hy EbK (A − AT )2 = O

Hy, taHoel edxaO eJ AAT EkiT AaIeDmepaeT«T mYai¦R».

(b) For two square matrices A and B, show that (BA)2 is idempotent if AB is so. 2

duiT bo¯go mYai¦R» A O B-Er jnY edxaO eJ (BA)2 EkiT AaIeDmepaeT«T mYai¦R» Heb, Jid AB-O taI Hy.

22. Let f(x) = 2 sinx, x ∈ [0, 2π]. Sketch the graphs of y = |f(x)| and y = [f(x)]. Find

∫ π

0

[f(x)]dx.

zra Jak, f(x) = 2 sinx, x ∈ [0, 2π]. y = |f(x)| EbK y = [f(x)]-Er xos�a oicÕo A¢kon koro.
∫ π

0

[f(x)]dx oebr kr.

23. The sum of the length of the hypotenuse and another side of a variable right-angled triangle is constant. Show that

the area of the triangle will be maximum or minimum when the angle between the hypotenuse and that side is π
3 . Also

verify whether the value is maximum or minimum. 3 + 2

EkiT pirb¯tnS�l smekaN� iÕvuejr Aitv�j O Apr EkiT baHur �de¯GYr eJagfl zRubk. �man kr eJ Aitv�j O � baHuiTr mezYkar ekaN π
3

Hel iÕvujiTr eXÕfl s¯baizk ba s¯bin�� Heb. eXÕfliT s¯baizk naik s¯bin�� 	 ta JacaI kr. 3 + 2

24. Let f : R → R be such that f(x2) = (f(x))2 and f(x + 1) = f(x) + 1, for each x. Prove f is an odd function; and

f(n) = n for any integer n.

zra Jak f : R → R Emn eJ �itiT x-Er jnY f(x2) = (f(x))2 EbK f(x + 1) = f(x) + 1. �man kr f EkiT AJu¡M AepXk EbK
smï p�¯NsKxYa n-Er jnY f(n) = n.

25. Show that the coefficient of x99 in (x− 1)(x− a)(x− a2) . . . (x− a99) where a = 1 + ω, ω is an imaginary cube root of

unity is ±
√

3i.

Jooid a = 1 + ω Hoy, taHooel oedxaO oeJ (x − 1)(x − a)(x − a2) . . . (x − a99) Er oibï�oitoet x99 Er soHog ±
√

3i, oeJxaoen ω Eoekr EkoiT
ka°pooink Gonom�l.

26. If
∫ 2

1
ex

2

dx = a then find the value of
∫ e2
e

√
lnx dx. Jooid

∫ 2

1
ex

2

dx = a Hoy taHooel
∫ e2
e

√
lnx dx Er man oin¯Noy koro.

27. Three numbers are chosen at random from 1, 2, · · · , 2n with n > 1. Show that the probability that the numbers are in

A.P. is 3
4n−2 .

1, 2, · · · , 2n soKxYaguoil oeQoek oitnoiT soKxYa JooeQ£qovaoeb oin¯baoicto kora Holo, oeJxaoen n > 1. oedxaO oeJ, soKxYaguoil somaÚor �ogooitoet Qakar soéabona
Holo 3

4n−2 .

28. Use the principle of mathematical induction to prove that any postage (in whole rupees) of amount more than Rs 17

can be done by using Rs 4 and Rs 7 stamps only.

gaoiNoitk AaoeraHo poªzoit bYoboHar kooer �omaN koro 17 Takar Aoizk m�oelYr oeJoekaoena oepaoe³Tj (p�¯No Takay) SuzumaÕo 4 Taka EboK 7 Takar ³TYa®p bYoboHar
kooerI kora oeJoet paoer.

3


