PRESIDENCY UNIVERSITY, KOLKATA
FM: 100 Time: Two hours
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.
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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 . Then the total number of
elements belonging to at least one of the three sets is

A, B, C 556 OGS m,n €k p B Tome Sz | @@ qfo GRoa AGRe SRR (N6 RN &, (ot (762 =M @9
THAMICE SR 7, D QPO (G SR G GAMITR TR 2o

[a] m+n+p—Fk—2r [b] m+n+p—3k+r [c] m4+n+p—k+3r [dl m+n+p—3k—r.
2. If for given real numbers = and y, it is given that sina = sin(z + y)(# 0), then which of the following is always false
for any choice of z and y7
oG IAF RN 2,y 97 T WSA ANE sinx = sin(z + y)(# 0), @ A @0 FF6 2,y 97 T2 G797
[a] siny=0 [b] cosy=1 [c] siny =sin2z [d] none of these.

3. If A is a skew-symmetric matrix of order 3, and P is a 3 x 1 matrix, then PT AP will be

A @36 3 T [afoww wfts @3 P @36 3 x 1 ifew =51 PTAP

[a] null matrix [b] anon-null symmetric [c¢] a non-null skew- [d] none of these.
matrix symmetric matrix
4. IF [T f(t)dt = = + [ tf(t)dt, then f(1) is equal to @ [ f()dt =+ [)tf(t)dt =, = f(1) 97 T
[a] O [b] 1 [c] 2 [d] none of these.

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

f:Dy =R, g: Dy — R 5 SrFS, (RIGT R 39 FROF O | o120 L-ax s o =@
[a] a proper subset of [b] a proper subset of [c] asubsetof DyNDy [d] one of Dy, D,
Dl UD2 DlﬂDQ DlﬂDQ and D1UD2.

20y _

6. If x,y and k are positive numbers such that % + 5y

k and if z < y, then a possible value of k can be

m‘%x,yﬂaekﬂqﬂwmwe?mﬂm%;Jrj%:k,aaaﬂﬁx<y®,wk—ﬂﬁa¢%wmmwm

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

7. The number of solutions of the equation |z + 2| + |z + 3|+ |z —4| =6 is
(|2 + 2| + |z + 3| + |z — 4] = 6 ANFREM7 AT HA20)

[a] exactly one (@fG=@) [b] more than one but [c] infinitely many [d]  zero (%)
finitely many (Q31f&% (TT1R4T)
feg S13T)
8. If logyy 3 = a and logs, 5 = b, then the value of logs, 8 is (logsp 3 = a @R logsy 5 = b T, logs, 8 @F T )

)] 3(a+b—1) b] 3(a+b—3) ] 3(a—b—1) [ 3(1—a-—b).
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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 APIER @36 081 @™ O, C /B O @& a(> r) FE 9| C {F 98 99 el A 8 B Rrs 3o = w1 |
ABC fagrem trawe 2= )

[a] a?—r?. % b]  (a® —1r?)- Z—z [c] (a2 —1r2)% . 5 [d] none of these.

The term independent of z in the expansion of (z + 2)7(z 4+ )° is ((z+ 1) (z 4 %)>-a7 [RFFoq 2-3fES MG 2= )
[a] 234 [b] 362 [c] 482 [d] 536

If z[z] = 39 and y[y] = 68, the value of [z] + [y] is (T 2] = 39 @Rk y[y] = 68 = OF [z] + [y] @F W)

[a] 14 [b] 15 [c] 48 [d] none of these.
15 15
If 22 f(z) + f(1) = 0 (z > 0) then the value of/. f(z)dx is (@ 22 f(z) + f(1) =0 (z > 0) =0, = f(z)dz
ex ) 0.6 0.6
[a] -1 [b] 0 [c] 1 [d] none of these.
1 1 1 1
The value of sin Asin2A4 + sin2Asin 3A + sin3Asin4A toe sinnAsin(n + 1)A is

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

Let x and y be real numbers such that sinz + siny = a, cosx + cosy = b. Then the value of sin(z + y) is
(W 9 QR y-9F I A G0 sinx + siny = a, cosx + cosy = b. A sin(x + y)-4 NMA)
ab b2 — a2 2ab a? — b?
[l —— bl 53 [l =0 [d 5
a’+b a’+b a’+b a’+b

If @ and b are integers with |a|, |b] < 5 then the probability of “

:lb ’ being a perfect square is

liﬁﬁfwwr«f)

[a] [b] % [c] 2% [d] none of these.

The circum-centre of the triangle whose sides are v/31, 3v/2 and 7 units lies
(o Rorgrers Argfer e /31, 3v2 @k 7 4 WK A )

[a] outside the triangle [b] strictly within the [c] on the triangle [d] equidistant from two
triangle sides of the triangle.
Which of the following four statements is not true 7 (o7 TFAYER [ @G A9y A7)
Two sets A and B are equal if and only if (46 O A @R B W+ IM @k @@ 7 )
[a] AAP = BAP, for [b] AAP = BAP, for [ (AAB)AC [d] ANP=DBnNP,forall
some set P each set P = (BAC)AA, for infinite sets P.
each set C'

The largest area of a rectangle which has one side along z-axis, one vertex on y axis and another vertex is on the curve
y=e
T DY GI0 A 2-SF ToF, @0 @ [ y-SF Tog @R =) @30 @ [T y = e~ IHEIE TR, O FAE
@] 297

[a] %e*% [b] Ze2 [c] V2e! [d et

T is

The curves having 4 o Py | (dy) = 0 as its differential equation are
T ISR e AR DY 4 ()2 = 0 o
[a] ellipses T7& [b] hyperbolas *HIJS [c] parabolas Siféqe [d] circles I8
The number of reflexive relations on a set containing n elements is
@36 7 RGF oM [ GG ToF 2fSTS T=FT =AM
[a] 27" —2n [b] 27— [ 27 [ 2n
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Group B

Each question carries 5 marks
AT AT T 5 I

(a) A square matrix A is called idempotent if A2 = A. If A is a 2 x 2 idempotent matrix and (4 — AT)? = O, then
show that AAT is idempotent. 3

@ WA NKONCAGT =1 =7, I A2 = A =q| AWM A @I6 2 x 2 NKONAHT WiEsw 20 @k (4 — AT)?2 =0
27, orze e W AAT @30 eNAGT Wi |

(b) For two square matrices A and B, show that (BA)? is idempotent if AB is so. 2
7fo 2 W A ¢ B-937 5= (218 1 (BA)? @30 EeNAGT it =@, I AB-8 92 2|

Let f(x) = 2sina, = € [0, 27]. Sketch the graphs of y = |f(x)| and y = [f(x)]. Find /ﬂ[f(m)]da?
0

g1 AP, f(z) = 2sinx, x € [0,27] 1y = |f(2)| @R y = [f(2)]-97 270 foa we=wa 9| /Tr[f(x)]dx (SIS
0

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 §. Also

verify whether the value is maximum or minimum. 3+2
@6 sifRsTe SANEE frgren wfogs ¢ W G AL WO AP 76 | AN F (7 wfowy ¢ & gl W @ L
=@ frgefba crawe FE4F 91 =" =@ | CFawan AT qMfF SFEaw — o7 qA612 FA | 3+2

Let f : R — R be such that f(z?) = (f(2))? and f(z + 1) = f(z) + 1, for each x. Prove f is an odd function; and
f(n) = n for any integer n.

AT f:R - R @ @ &f5fb 297 o1 f(22) = (f(2))? @R f(z + 1) = f(z) + 1. 204 7 f 930 ST HAFS 4R
TNE RN n-9F &« f(n) = n.

Show that the coefficient of 2% in (z — 1)(x — a)(z — a?) ... (z — @) where a = 1 + w, w is an imaginary cube root of
unity is ++/3i.
MMa=1+w T, LA @AM @ (x — 1)(z —a)(z —a?)...(z—a®®) @7 [FCS 19 @7 721 £1/3i, TE w G&FF 930
Aol qerage |

2 2
If ff ¢ dr = a then find the value of 5 Vinz dz. 7@ ff e’ dx = a T 9T [5 VIng do @3 W= A7 99
Three numbers are chosen at random from 1,2, --,2n with n > 1. Show that the probability that the numbers are in
‘o 3
A.P. 1S In—5"
1,2, -+, 2n AT WF ol e WErrend F{oS w1 &9, (@A n > 1. WAS &, FRAWY[ FANEH 2PIfS AFE Q<1

3
= dn—2"

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.
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