Question Booklet Series

A

MATHEMATICS CODE :- 12
Time Allowed: Two Hours Marks: 100
Name: Roll No.

Read instructions given below before opening this booklet:

DO NOT OPEN THIS BOOKLET UNTIL YOU ARE TOLD TO DO SO

Use only BLUE Ball Point Pen.

In case of any defect - Misprint, Missing Question/s Get the booklet changed.
No complaint shall be entertained after the examination.

Before you mark the answer, read the instructian on the OMR Sheet (Answer
Sheet) also before attempting the questions and fill the particulars in the
ANSWER SHEET carefully and correctly.

There are FOUR options to each question. Darken only one to which you think is
the right answer. There will be no Negative Marking.

Answer Sheets will be collected after the completion of examination and no
candidate shall be allowed to leave the examination hall earlier.

The candidates are to ensure that the Answer Sheet is handed over to the room
invigilator only.

Rough work, if any, can be done on space provided at the end of the Question
Booklet itself. No extra sheet will be provided in any circumstances.

Write the BOOKLET SERIES in the space provided in the answer sheet, by
darkening the corresponding circles.

Regarding incorrect questions or answers etc. Candidates kindly see NOTE at the
last page of the Booklet.

KL-14/Maths Series-A

SEAL



e

Q.1: If A is a (3x3) non-singular matrix such that AAT = ATA and B = A~*A",then BBT is

(A)I+B ®)/ (C) A+B (D)AB
Q.2: I A is a (2x2) non-singular matrix, then the value of adj(adj A) is

(A)A ®)1 (O)A? (D)-A
Q3: Let P and Q be (3x3) matrices with P# Q. If P’=Q” and P°Q=QP, then the deterinant of (P*+Q) is

(A1} (B)0 (€2 (0) Ry
Q4: If A & B are (nxn) matrices, then which of the following statements is generally invalid

(A) If A* has an inverse, so has A (B) If AB has an inverse, so has B

(C)laA| = alA|, for any positive value of @ (D)JA'BA?| = |A||B)
QS:LetA= [; g g].lfu,&u,mw!mmmtﬁmaxhthnlu, = F)]&Au; = F]

3 2 1 0 0

then (uy + uy)is

(A)[-1,1,0] (B) [-1,1,-1)" (©[-1.-1.0) ) [1.-1,-1)"
Q.6: If A is the singular matrix then A(adf A) is

(A) ldentity matrix (B) null matrix (C) scalar matrix (D) symmetric matrix
Q.7: If A is skew symmetric matrix of order (n x n), then the trace of A is

(A)n (B)-n (©o (D)n’
Q&:ita=[2 Oaar=[1 I.enxis .

a1 _ (B)2 (©% (D)-2
Qs: lflz“”;‘; :;’:g = 1,where a & f arc acute angels, then the value of (a + B) is

(A)2n/3 (B)n/3 (CO)=n/6 (D) -n/6
Q.10: If A is a non-singular matrix of order 3 such that |adj A] = 225, then JA"| is

(A) 225 (B)25 ©15 (D)20
Q.11: The largest value of a third order determinant, whose elements are O or | is

(A) 1] (B)0 © 2 (D)3
Q.12: If P(1,2), Q(4,6), R(5,7) and S(a ,b) are the vertices of a parallelogram PQRS, then (a, b) is

(A) 2,4) (B)(3,4) Q3 (D) 3.9
Q.13: The distance between the parallel linesy = 2x + 4and 6x = 3y + S is

WE (B)1 ©3 o2

Q.14: If the fine y = mx + 22, (m # 0) is 2 common tangent to the parabola y* = 16v3 x and the
ellipse 2x* + y? = 4, then the value of m? is
(A) 4 . B16 2 (D)-2
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Q.15: An equation of a plane paralle] to the plane x — 2y + 2z = 5 and at a unit distance from origin is

(A)x=2y+2z=3 (Byx =2y + 2z = -1
(CO)x-2y+2z=1 (Dix—2y+2z=-5
Q.16: The length of the diameter of the circle which touches the x axis at the point (1,0) and passes
through the point (2,3) is
(A) 1073 (B)3/5 (C) &5 (D)573

Q.17: An ellipse is drawn by taking a diameter of the circle(x = 1)? + y? = 1, as its semi minor axis
and a diameter of the circle x? + (y — 2)? = 4, as semi major axis. If the centre of the ellipse is
the origin and its axis are the coordinate axis, then the equation of the ellipse is

(A +y*=4 (Bix? +4y? =8
(CHx*+y’=8 (D)r* + 4y? = 16
Q.18: The equation of the tangent to the curve y = x +;°7. that is parallel to x axis is
(A)y=1 (B)y=2 ©) y=3 (D) y=0
Q.19: If two tangents are drawnfrom a point P to the parabola y*=4x are at right angles, then the locus
of Pis
(A) 2x+1+0 (B) x=-1 (C) 2x-1=0 (D) x=1
Q.20: If the vectors & = { = J + 2k, b = 20 + 4f + k,& = Al + | + pk are mutually orthogonal,
then (A.p)is
Wed B2 © G.o2) (D)(-3.2)

Q21:The lincl.isgivmby% +§ = 1, passes through the point (13,32).The K is parallel to L and
hastheeqmﬁoo§+ § = 1, then the distance between L and K is

(AW17 (BW17/12 (C23/V17 (DWIT/V15
Q.22: The circle x? + y? = 4x + By + 5, intersect the line 3xr — 4y = m at two distinct points if
(A)=-35<m< 1S (B)1S<m <65 (C)35<m <85S (D)-85<m< =35

Q.23: Let aand b are two unit vectors. If the vectors &= & + 2b and d = Sa-4b are perpendicular to
cach other, then the angles between @ and b is
(A)x/6 (B)m/2 (C)x/3 (D)m/4

x=2 y=-1 42
Q.24: Let the line 3 = - = > liesintheplanc x + 3y —az + £ = 0,then (a,B) is

(A) (6-17) (B)(6.7) (© (5.-15) (D) (5,-15)
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Q.25: If &, 5,  are three mutually perpendicular vectors each of magnitude mity.thcn‘ld +b+2)is

equal to
(A) 3 (B)1 (CWV3 (D)2
Q.26: If 6 is the angle between & and b suchthat 35 > 0, then
(AW<S0<z (Bm/2s6<sn (COsSO<n/2 (DY <6 <2
Q.27: The point of intersection of the curves r? = 4 cosf and r = 1 = cos8 is
(A)(2¥2Z - 2,80") (B)(2.607) (€)(3.70) (D) (-2VZ,80")
Q28:1ff:R = Risgivenby f(x) = 3x = 5,then [~(x) is
1 x+5
Ar3x=s ®Ory

(C) Does not exist because f(x) is not one-one (D) Does not exist because f(x) is not on to
Q.29: If f(x) = sinx + sin? (x + -:-) + cosx.cos(x + ;) andg(%) = 1,then gof(x)is

(A1 (B)o (C)sinx (D)cos x
Q.30: If the non-zero numbers x, y, 2 are in A.P. and tan™~*(x), tan™*(y).tan""(2) are also in A.P., then
(Ax=y=2z (Bly=yz (Cu?=yz (D)2? = xy
Q31:lfa* =b” =c*anda,b.carcinGP, thenx,y,zarein
(A) AP (B) GP (C) HP (D) x=y~z

Q232: The HM of two numbers is 4. If the arithmetic mean A and geometric mean G satisfy the
relation 2A+G*=27, then the numbers are

(A)6.3 (B)S. 4 (€)5.-5n (D)-3.1
Q233: If limy e (2 — ax = b) = 0. then the value of (a, b) is equal to
(A)(1.-) (B)(2.-1) © (-1.2) (DX2,2)
Q.34: The value of lim, _o(tan G + x))"‘ is
(A)1 (B)-1 (C)e? (D)e
Q.35: If f(x) = a|sinx| + be!™ 4 c|x|® and if f(x) is differentiable at x=0, then
(A)a=b=c=0 (B) ab*0,c€R (C) b*c=0,2€ R (D)a=c~0,bER
1
Q6:Lerfe =1 * 121 i (x) is continuous and differentiable at any point, then
ax? + b,|x| <1
(A)a=12b=-32 (B) a=12b=32  (C)a=1.b=-| (D)a=-1.b=1

Q.37: Let f(x) be a twice differentiable function such that f*(x) = —f(x) and f'(x) = g(x),
R(x) = (f(x)})? + (9(x))’. 1K (5)= 11, then h(10) is equal to
(A)22 (B) N (©)o (D)-22
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Q38:1ff(x +y) = [(x).fO).for allx.y €R, &[(S) = 2.f'(0) = 3,then [°(5) is

(A)6 (B)3 ©s (D)7
Q.39:1f y = 4x = § is a tangent to the curve y* = px? + g at(2, 3). then (p, q) is equal to
(A)(2.-T) (B)(-2.7) (©) (-2.-7) (D)2.7)

Q.40: The length of the normal at t on the cunve X = a(t + sint),y = a(1 = cost) is
(A)asin(t) (B)2asin® G) sec(t) (C)2 asin (-;-) tan (%) (D)a cos (t)
Q.41 I f(x) = a Injx] + bx? 4 x has its extremum values at x=-1, x=2, then (2. b) is equal to

(A)(2.-1) (B) (2.-172) © (2.12) oy(nn

Q42 Letf(x) = |x =1+ |x=2|. then the derivative of f(x) at x~12is
(A)-2 (B)-12 (O% (D)2

Q.43: If 2a+3b+6¢=0, then at least one root of the equation ax? + bx + ¢ = 0, lies in the interval
(A) (0. 1) (B)(1.2) (€)(2.3) D)3, 4)

Q.4 Ifj'z-'é:-;(-:—’,.—‘;dx =ainZl4+bran(£) +C.then(a.b)

(A) (-172, %) (BX172. %) (©)-1.1) (D)(1.-1)
Q.45: The integral f[1 + x = 1/x]e**"/*dx is equal to
(A) (x + 1)et"*V/D4C (B)xelr*¥/™ +C (CXx = 1)e(™*¥/D +C (D)el**V/9) +C
Q.46: The value of the integral [, (1 + 4 sin x/2 — 4sinx/2)dxis

(A —4 BEE-4-4V3  (O-4+43 T (D)-3-4+4V3
Q.47: The value of the integral [, J(T + 2)/(1 = x)dx is
(A)m (B)-m ©3 (D) Does not exist

Q.48: The linc segment x = sin?(t),y =cos?(t); 0st<sn/2,is revolved about the y axis, Then the
surface area of the solid generated is

(M V2 (B)2Vm (O)VZx (D)2n
Q.49: The curvature of the cune r = sin20at@ =n/4 is
(A)S (B)-$ (€52 (D) 8
Q.50: The area bounded between the parabolas x* = Z and x* = 9yand the straight line y=2 is
AP @5t ©10/3 ©)X20yD)
Q.51: An asymptote 1o the curve x” + y? = 3xy = Ois x+ y+a =0, then the value of a is
(A) -1 (|)1 ©% (D)2
Q.52: The order and degree of differential equation | 53 + yJ*/2 = [ZZ1 + yx s
(A)2,3 (B)2.9 (C2.% (D) not defined
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Q.53: The general solution of the first order equation x3y’ — 2xy = 3 (s

(A) 3"2';‘,- (B) -3&0;'7 (Ccx?-1/x M)ex? +1/x

Q.54: The particular integral of y” + y = tan (x) is
(A)— cos(x) In(secx + tanx) (B) cos (x) In(secx + tanx)

(C)-sin(x) In(secx + tanx) (D) sin (x) In(secx + tanx)

Q.55: The singular solution of the differential equation y = xy’ + y* is
(Axx*+4y=0 (B)x? -4y =0 (C)-x2—4y=0 (D)=x*+4xy=0
Q.56: The curve in which the slope of the tangent at any point equal to the ratio of abscissa to the
ordinate of the point is an
(A) Ellipse (B) Parabola (C) Rectangular hyperbola (D) Circle
QST I £'(x) = f(x)& f(1) = 2, then f(3) is equal to

(A e? (B)2e? (C)3e?

(D) 3¢?
Q.58: Thevalue of i* + 2% + (33 4 (*D(wherei = V=1 )is

(A1 (B)-l <)o (D)2
Q. 59: The number of real solutions of the equation |x|* + 2 |x] + 2 =0 are

(A)4 (B)3 2 (D)o

Q. 60: If the ratio of the roots of the equation ax? + bx+c = 0lsr thcn-‘%n:iseqmllo

a? »? c? 1
(A (B)Z ©Cr (D)=
Q. 61: I Z is a complex number, then the greatest and lowest value of]Z + 1], if |Z + 1] S 3 are
(A)S.0 (B)8,0 (C)6,0 (D)%.0

Q. 62: The smallest positive integral value of n for which (£)” = 11s

(A)8 B)12 (C) 16

D)4
Q.63: If 1, w, %,

mmmmmmmmm @™~ are the n, n* roots of unity, then the value of
(l-w)(1 =) e (1 =™ ) is

(A0 (8)! (O Dy’
Q. 64: The complex numbers Sin x + ; Cos2x and Cos x - ; Sin2x are conjugate to each other for
(A)x=(n+12)x (B)x==x2 {(C)x=0

(D) no value of x
Q. 65: Let f(x) = VZx? + 3x = V3 and g(x) = x = VZ are two polynomials in x with real

coefTicients, when fx) is divided by g(x) the remainder is 5V2 — V3. The quotient is given by

(A)W2x -5 (B)V2x+5 (C)V2x -3 (D)V2x+3
Q. 66: Let (a*(B)™=a**b’ for ‘a” and *b’ are in a group G, then a*b equals
(A)b°a (B)e (C)a®ec (D) b*c
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Q. 67: The sum of 23 and 31 modulo 45 is
(A)S (B)6 (©)7
Q.68:lf°a"tsagmcrauxofafuﬁtccyclicmﬁofad«mlhcntheodnxgmmmofﬁmthe

(D)9

elements of the form a', whererisa
(A) Prime number (B) Composite number  (C) Relatively prime ton

Q. 69: What is the order of the cyclic (1,4,5,7)

(D) Zero

(A)4 (B)1 ©3 (D)2
Q. 70: How many different signals can be given with 5 different flags by hosting any number of them at
atime
(A)325 (B) 626 (C)253 (D) 352
Q. 71: What is the chance of getting multiple of 2 on one and multiple of 3 on the other in a single throw
of dice
(A)173 (B) 7736 (C) 11736 (D) 13736
Q.72:Apctsondnwsmourdswithreplmﬁomapatkofﬂcards.“MistMprobabﬂityﬂm
he gets both the cards of same suit.
(A) 174 (B)3/13 (C) 1116 (D) 5/16

Q. 73: The value of P(x=2) in a binomial distribution when p= 1’6 and n= 5§ is
3128 250 1250 25
(A (B (Ch Dk
Q.74: A purse contains 4 copper coins and 3 silver coins; the second purse contains 6 copper coins
2silmcoins.Acoinisnkcnmnofmymﬂwpmbabilitxdmitisacopp«eoinis

(A)477 (B) 34 (©)31 (D) 37/56
Q.75: If the probability of a defective bolt is ==, then the moment of coefTicicnt of skewness is
(A)0.0178 (B)0.178 (©1.78 (D) 0.00178

Q.76:Awhimﬁnnthmwhichhireswd:ybyday.Mnumbcrofdenm:dsfaawonuch
Day is distributed as a poisson distribution with mean 1.5. The value of the proportion of days on

which neither car is used.
(A)0.2231 (B) 02131 (©)0.2321 (D)0.223
Q.77 Area of the normal curve between mean ordinate and ordinates at 3 sigma distances from the
mean percentage of the total area is
(A) 48.865 (B) 49.865 (C)47.865 (D) 46.865

Q.78: The numbers 3.2, 5.8, 7.9, and 4.5 have the frequencies x, (x+2), (x-3) and (x+6) respectively, If

the arithmetic mean is 4.876, then the volume of x is
(A)4 (B)3 (©)o (D)5



Q.79: If the mean and median of moderately asymmetrical series are 26.8 and 27.9 respectively what

would be its most probable mode
(A)31.1 (B) 30.1 (C)32.1 (D) 33.1
Q.80: If mean 30, S.D = 8, Karl Pearson’'s coefTicient of skewness = + 0.40 the value of Mode is
(A)26.8 (B)24s8 (C)228 (D)288

Q-81: In a frequency distribution the coefTicients of skewness based on quartiles is 0.6. If the sum of
the upper and lower quartiles is 100 and median is 38, then the value of upper quartile is

(A) 50 (B) 70 (C) 60 (D) 80
Q.82: Givenpy = 0, p; = 40, 1y = —100, 1, = 200, then the valve of the skewness in the distribution
is
(A)3/64 (B) 1/64 (C) 564 (D) 7/64
Q.83: If the value of coefTicient of correlation between two series is + 0.9 and its probable errors is
0.0128, what wou!ld be the value of n
(A) 100 (B)10 () 105 (D) 95

Q.84: The coefTicient of correlation between the debenture prices and share prices of a company was
+0.8. If the sum of the squares of the differences in ranks was 33, then the value of n is
(A) 10 (B) 11 (C)9 (D)8
Q.85: Given that the regression equations of ‘Y” on *X" and *X* on *Y" are respectively Y=X and
4X = 3+Y, and that the second moment of x about the origin is 2. Then the S.D of Y is
(A)O B)1 ()2 (D)-2

Q.86: The angle between two forces each equal to *P* when their resultant is also equal to P is

(A) 60° (B) 180° (C) 120° (D) 9%0°
Q-87: The components of a force of magnitude 10 N in the direction making angles of 30° and 60°
on its sides are
(A)SV3IN, (B)SN, (C)SVZN,.5N (D) SVSN SN

Q.88: Three coplanar forces acting on a particle are in equilibrium. The angle between the first and the

second is 60%and that between the second and the third is 150°, then the ratio of the magnitudes of
forces is

(A)1:2: V3 (B)1:3:V3 (©1:1:43 (D)2:1:43
Q-89: The resultant of two unlike parallel forces of magnitude 10N and I8N acts along a linc 2t a

distameofllcmfranmelineofxtionowxeumllerfmﬂmwdimmmmdz
lines of actions of the two forces is.

(A)Fem (B) Jem . (©Fem (D)sem
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Q.90: The moment of a force of magnitude 25N acting along the positive direction of x-axis about the
point (-1,3) is
(A) 75 Units (B) 65 Units (C) 55 Units (D) 45 Units
Q.91: Acouplcofmomcm-wmiumlnﬂnplmofﬁrppa.mamomtcwpleifmh force
is of magnitude 10 units is
(A) 6 Units (B) $ Units (C) 4 Units (D) 3 Units
Q.92: The average speed of a bicycle over a joumney of 5o Km, if it travels the first 10 Km. a1 20 km/hr,
second 12 km in | hr and third 24 km at 8 km/hr. is
(A) 09 km'hr (B) 10 km'hr (C) 08 km'hr (D) 06 km/he
Q.93: A particle starts with a velocity of 30m/s and moves in a straight live with constant acceleration. If

its velocity at the end of 6 seconds be 18 mVs, then the distance traveled by the particle before
it comes to rest is

(A) 224m (B) 225m (C) 220m (D) 215m
Q.94: A ball is projected vertically upward with a velocity of 112 m/s. How high will it rise
(A) 640m (B) 630m (C)635m (D) 639m

Q.95: A man walking at the rate of 6 km'h towards east, rain appears 1o fal! vertically downward. Actual
direction of the rain if its actual velocity is 12 kmhis

(A) 50° (B) 60" (©)45° (D) 55°
Q.96: The path of projectile in vacuum is a
(A) Circle (B) Straight line (C) Parabola (D) Ellipse
Q.97: A particle is projected with a velocity of 24m/s. at an angle of clenliot; of 60°, then its time of
flight is
(A)(2.4)V3 Seconds (B) (23)V3 Seconds
(C)(2.2)VF Seconds (D) (2.1)V3 Seconds

Q.98: A particle is projected up a smooth inclined plane of inclination 60° along the line of greatest
slope. If it comes to instantaneous nest after 2 seconds, then the velocity of projection is (g=9.8mvs%)
(A) 9.8 m/se (B) 10 m'se (C) 1697 m/se (D) 19.6 m/se
Q.99: Like parallel forces act at the vertices A, B, Cof a triangle and are proportional to the lengths
BC, CA and AB respectively. The centre of the forces is at the
(A) Centroid (B) Circum Centre
(C) In-Centre (D) None of these
Q.100: A horizontal rod AB isnnperﬂeduiuendsbylwovenia!suingxmtodisorlmglho.é
meter and weight 3 units. Its centre of gravity is at a distance 0.4 meter from force A, then the
tension of the string at A in the same unit, is
(A)02 (B)14 (©)os (D) 1.0
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