12th IMPORTANT 5 MARKS

14) Solve the following systems of linear equations by Cramer’s rule:
1 4 12 1 21 1 5
- - u

15) r+1

It z=x+ly Is a complex number such that Im ( ) = 0 show that the locus of 2 Is 2x%+2y"+x-

2y=0
16)

i+

If z=x+iy mnd arg ( ) = =, then show that x2+y?+3x-3y+2=0

1+l
17) 1 1
Wl 2cosa = x + - and 2cosf = y + -, show that
X ¥
oy
)=« - =2cos(a - f)
¥ x

1
iy xy - — = 2sin(a + g
xy

:l‘l }'H
) — = — = 2Usin(ma -
Jﬁ . nf)

X

1

iv) xMy" +
W) X
18)

= Zcos(ma + nff)

| r
rl:-:ﬂylndqu('—') - ; {ihen show that x”+y’=1,
241

19) If 2+ and 3-/2 are rools of the equation x*-13x%+62x*-126x" +65x7+127x-14020, find all rocts.
20) Solve the equation (x-2)(x-7)(x-3)(x+2}+19=0
21) Solve the equation (2x-)(6x-1)(3x-2)(x-12)-7=0

22) Determine k and solve the equation 2x*-6x"+3x+k=0 Il one of its roots is twice the sum of the
other two roots.

23) Find all zeros of the polynomial x®-3x"-5x*+22x?-39x%-39x+135, If it is known that 1+2 and /3
are two of its zeros
24) Solve the following equation: x*-10x +26x"-10x+1=0

" (1) (1)

L §

i) ode ()}

o () 2]

Solve cos | sin !

v‘l_ L ».ﬁ )

28) Find the equation of the circle passing through the points{1.1). (2-1) . and(3.2) .

29) A rond bridga over an irrigation canal have two semi circular venls each with a span of 20m
l-n-d the luppurlinq pillars of width 2m. Use Fig.5.16 to write the eguetions thel model the

l Y-4

30) Find '.'hl' i'nci 'l'll"lh'.‘ll and length of major and minor axis of the conic
4:’+3&y’+1ﬂ:-28&r5&2 =0.
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9 31 ML kwanon[? 3 M emaeen]? 31 M4
6 6 1133 & 0 -6 -3)-123 B 02 1)1
81 9 1 208 0 -18 -8 -368 009 4 184
om0 31 6y a0 8 1 6]y a0 31 &
0 2 1| 4 . oz 1w . oz 1 ym
0 18 B 364 0 ¢ =1 =1 0o o1 1

Writing the equivalent equations from the row-echelon matrix, we get
9a+3db4c=64,2b+c=4l,c=1
By back substitution, wegetc =1, b= (41-¢) _ [41-1) 230 a=®-Mb-¢ @-00-1 1,
£ 2 o 9 3
So, we get vit) = 1ty + 20t « 1. Hence, w(15) = | (225) + 20(15) + 1 = 75+ 300+ 1 = 376,
3 3

6) LetPix)= axdebusc
Ghven Pi-3) =21
[ P{x) *x#2, the remainder is 21]
= A(-3)2+b(-Jp+eu2]
= Da-3becsdl
Also, P{5)=61
= o(5)2+b(5)+¢=61
[using remainder theorem)|
@ J5usShecebl ... d2)
and P{1}=9
= a(l]2+b{1)+c=9
-atbec=e .1
Reducing the augment matrix to an equivalent row-echelon form using elementary row operations,
we et

9 -1 2]y .1t 1 19
1™ "3

5 5 16| _ 25 5 1)@

111 8 9 31 2
11 19

Ry = Ry-9R R - By~ 258

PRI e 20 -24 ) -164

0 -12 -8 -60

Ry Ryl Ryt 1 18

s 0 -5 -6 -41
0 -3 -2 -15
N COE T
fi-bhifile -5 -6 -a1
-, |
L] AN
0 o 5 '
ol t 109
-5 =6 | -41

0 0 B 48
Writing the equivalent equations from the row-echelon matriz we get,

abiec =9 (1)
-5bbe=-41 ....02)
Br=48

- = %Iﬁ

Substituting c=6 in (2] we get,
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adj A=
{21 - 16) -(-18+8) ((24-14) |r 5 10 10
(=18 + &) (24 - 4) -(32+12) | « |10 20 20
(24 -14) -(-32+12) (56~ 36) 10 20 20
So, we pel
Ajad| A) =
B -6 2 10
-6 7 -d lEI ZU 20
-4 3 10 20 20
=0l =|All,
40 - 60 + 20 -120+40 BO-120+ 40 Do 0o
-30+ 70 -40 -Bﬂ+1+ID-ED -G0+140-80 | = |O DO O . .
10 - 40 + 30 20 - B0 + &0 20 - B0 + 6O 0 o o
Similarly, we get
A
(s 5 10 10 B -6 2
20 20 -E '? --1
10 20 20
- =0l =|Al .
A-60+20 -30+70-40 10-40+ 30 o o0
BO-120+40 -6D+140-80 20-80+60 |= |0 O O : :
BO - 120+ 40 -60+ 140 - 80 20 - B0 + GO 0 0 o
Hence, Alad| A = (ad] A)A = Al
2)  Applylng Gauss-Jordan method, we got
Al =
M= 40 1 0 0, [0 (/2 A am o o
E'I 'IRI
, 132101 3 2 1 |0 10
2 1 2 00 1 2 1 2 0D o1
Ry—Ry=3Ry , . . ‘
By By 2R, 102y (12 (/2 o o -y 1 (/2 (4/2) (142 b 0
- 0 /) -(1/2) | -3/2) 1 0 . o 1 -1 1 -3 20
0 0 1 -1 01 0 0 1 -1 01
. . By — Rty - My
R1 RI ;RJ‘ I u ] J - H: '-H_I‘Hl 1 u u 3 _1 _1-
— 01 -1,-3 1] T 01 0)-4 2 1
0 0 1 -1 1 001 -1 0 1
SO, A =
3 =1 =1
1 -4 2 1
-1 0 1
A) Wefind AB = =
4 4 4 1 =1 1 4+4+8B 4-B+4 d4-8+12
-7 1 3 1 =2 =2 ]|=]|=-7+146 7-2+3 =7=2+0
5 -3 -1)J12 1 3 5-3-2 -5+6-1 5+6-3
= f
B 00D
o8 0 .
0o o8
ant BA = =
1 -1 1 -4 4 4 -d+7+5 4-1-3 4-3-1
1 -2 -2(|-7 1 3 |=]-4+14-10 4-2+6 4-6+2
2 1 3 5 -3 -1 -8-7+15 8+1-9 B8+3-13
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31) Find the centre, foci, and eccentricity of the hyperbola 11%%=25y" - 44x+50y~-256 = 0

32) Shaw that the linex-y+4=0 Is a tangent to the ellipse xZ+3y?=12 . Also find the coordinates
of the point of contact.

33) Two coast guard stations are located 600 km apart at points A(0,0) and B(0,600), A distress
signal from a ship at P is recelved at slightly different times by two stations Itis determined that
the ship is 200 km farther from station A than it is from siation B. Determine the equation of

hyperbola that passes through the location of the ship.

34) At o water fountain, water attains a maximum height of 4m at horizontol distance of 05 . m
from Its arigin. If the path of water is a parabola, find the height of water at a horizontal distance
of 0.75m from the point of origin.

35) Parabolic cable of a 60m portion of the roadbed of a suspension bridge are positioned as
shown below Vertical Cables are to be spaced every 6m along this portion of the roadbed
Calculate the lengths of first two of these vertical cables from the vertex.

36) Assume that water issuing from the end of a horizontal pipe, 7 5. m above the ground,
describes a parabolic path. The vertex of the parabolic path is at the end of the pipe. At a
position 2 5. m below the line of the pipe, the flow of water has curved outward 3m beyond the
vertical line through the end of the pipe. How far beyond this vertical line will the water strike the
ground?

37) On lighting a rocket cracker it gets projected in a parabolic path and reaches a maximum
height of 4m when it is 6m away from the point of projection. Finally [t reaches the ground 12m
away from the starting point. Find the angle of projection.

38) The quides of a railway bridge is a parabola with its vertex at the highest point 15 m above the
ends. If the span is 120 m, find the height of the bridge al 24 m from the middle point.

1

39) By vector method, prove that cos(a + ) =cosacos P - sinasinp
40) with usual notations, in any triangle ABC, prave by vector method that ﬁ = I%“ = ﬁ

41) Prove by vector method that sina - J=sina cosp -cosa sinf

42) Prove by vector method that the perpendiculars (attitudes) from the vertices to the opposite
sides of a triangle are concurrent.

43) Using vector method, prove that cos(a - B )=cos o cos [} +sin a sin B

44) Prove by vector method that sin(a + B )=sin a cos § + cos a sin

S asi-jbei-]-ake=3]-kandd=2i-5]+k
() (a=hy=(ex=d = b de-labcid

(i(a=b)=(c=d) = |a c dlb-|b e da

46) Find the non-parametric form of vector equation, and Cartesian eguation of the plane passing
through the point (2.3,6) and parallel to the straight lines f-z-! = ,Ti - '—;! and

47) Find the parametric form of vector equation, and Cartesion equations of the plane passing
through the points (2, 2,1), (9.3,6) and perpendicular to the plane 2x + Gy + 6z = 9

48] Find the non-parametric form of vector equation of the plane passing through the point (1, =2,

7 yr3 t

4) and perpendicular o the plane x + 2y -3z = 11 and parallel to the line <~ = = = 7
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Maths
100 x 5 = 500
1)
8 -6 2
ifa=]-6 7 4| verify thatAlad] A)=(adj A)A = |A] |;.
2 -4 3
2
) 2 11
Find the inverse of A= |3 2 1 | by Gauss-Jordan method,
2 12
3)
-4 4 4 1 -1 1
ifa={-7 1 3 |andB=|1 -2 -2 findthe productsAB and BAand hence solve
§ -3 -1 2 1 13

the system of equations x-y+2=4,x-2y-22=9,2x+y+32=1.

4) In a T20 match, Chennal Super Kings needed just 6 runs to win with 1 ball left to go in the last
over, The last ball was bowled and the batsman at the crease hit it high up. The ball traversed
along a path In a vertical plane and the equation of the path s y = ax® + bx + ¢ with respect to a
xy-coordinate system In the vertical plane and the ball traversed through the points (10, 8), (20,
16) (30, 18) can you conclude that Chennal Super Kings won the match?

Justify your answer, (All distances are measured in metres and the meeting point of the plane of
the path with the farthest boundary line is (70, 0).)

5) The upward speed v(t)of a rocket at time 1 is approximated by v(t) = at® + bt + ¢ s 1 5 100 where
a, b and c are constants, It has been found that the speed ot times t= 3,1 =6, and | = 9 seconds
are respectively, 64, 133, and 208 miles per second respectively, Find the speed attime1 =15
seconds, (Use Gaussian elimination method.)

6) If ax? + bx + ¢ |5 divided by x + 3, x - 5§, and x - 1, the remainders are 21,67 and 9 respectively.
Find a,b and c. (Use Gaussian elimination method.)

7) Investigate for what values of A and 1 the system of linear equations
K+2y+z2=T7 d+y+ A=}, x+3y~52=5has
{i) no solution
(i1) & unique solution
(11) an infinite number of solutions

8) Find the value of k for which the equations kx -2y +z=1,x-2ky+z = -2 x- 2y + kz = 1 have
{I) no solution
{il) unique solution
(1§} Infinitely many solution

B) Investigate the values of A and m the system of linear equations 2x + 3y + 52=9, 7x + 3y - bz =8,
2% + 3y + hz = i, have
{i) no solution
{il) a unique solution
(i) an infinite number of solutions,

10) Determine the values of A for which the fallowing system of equations (3h - B)x + 3y + 32 = 0,
3x+(3A-8B)y+3z=0, 3x + 3y + (3\ - 8)z = 0, has a non-trivial solution.

11) By using Gaussian elimination methaod, balance the chemical reaction equation: CgHg + 0y —
€Oz + H20, (The above is the reaction that is taking place in the bumning of organic compound
called isoprena )

12) If the system of equations px + by + 0z = 0, ax + gy + cz = 0, ax + by + rz = 0 has a non-
trivial solution and p = a,q = br = ¢, prove that ﬁ*_t + ﬁ—ﬁ * ;{-; =2

13) By using Gaussian elimination method, balance the chemical reaction equation:
cpH5+ Dy -+ Hgﬂ-i-':ﬂ;.-
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49) Find the parametric vector, non-parametric vector and Cartesian form of the equations of the
plane passing through the points (3.6,-2), (-1,-2,6) , and (6,-4,-2).

S0) Salt is poured from s conveyer belt at a rate of 30 cuble metre per minute forming a conical pile
with o circular base whose height and dismeter of base are slways equal. How fast is the height
of the pile increasing when the pile is 10 metre high?

51) A road running north to south crosses o road going east to west at the point P. Car A is driving
north along the first road, and car B is driving east along the second road. At a particular time
car A 10 kilometres to the north of P and traveling at B0 km/hr, while car B is 15 kilometres to
the easst of P and traveling at 100 km/hr. How fast is the distance between the two cars
changing?

52) A conical water tank with vertex down of 12 metres height has a radius of § metres at the top. If
waler flows into the tank at a rate 10 cuble m/min, how fast Is the depih of the water increases
when the water is 8 metres deep?

53) A police jeep, approaching an orthogonal intersection from the northern direction, is chasing &
speeding car thal has turmed and moving straight easl. When the jeep is 0.6 km north of the
intersection and the car is 0.8 km to the east. The police determine with a radar that the
distance between them and the car is increasing at 20 km/hr. If the jeep Is moving at 60 kmy/he
ot the instant of measurement, what is the speed of the car?

54) Find the acute angle between y = x* and y = (x - 3)%.

55) A rectangular page s to contain 24 cm? of print. The margins ot the top and bettemof the page
are 1.5 cm and the margins at other sides of the page Is 1 cm. What should be the dimensions
of the page so that the area of the paper used is minimum.

“’Emﬂm:nmmnhupmﬁ‘“pﬂwm for ( - E F L. ;1

57) Write the Maclaurin series expansion of the following function
tan (), -1 sx g
58) Evaluate the following limit, If necessary use FHApital Rule

limy .0 I:n:'lur.'lulrl*':1
59) For the function f{x)=4x"+3x"-6x+1 find the Intervals of monotonicity, local extrema, intervals of
concavity and points of inflection,

o0 kr 2 if (xy) = (0,0) and g(0,0) = 0 Show that g is continuous on R

Consider g(xy) = 575,
61) For each of the following functions find the f,, f,, and show that f,, =f,,

09 * 53
62) i Ugx,y, 2) = log (* + y* + 2%), ﬁnd P %‘H ;:'
" Letwix y.2) = m.u.y.zi (0,0,0). Show that :’—J $ E¥.o
64)

If {y) = hﬂ( oy }ﬂ'ﬂ"ﬂﬂ’tx—+y—.1
™ I wixy. 7) = m:vm[""’”I - Tyt ]nndx"—“'*y"i'w"—“‘

Toyd iy " B

66)

i u=sin’’ [T),Shnwlh-tu" ’J'ay - %rmtn
67)

£
F‘mﬂmxn Y sn2u

B]Eull.nu: [Atyftan x + \Jeot x)dx

) e ot [k 3

pinty e cos'y
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(i) What was the temperature of the coffes at 10.15A.M.7
(ii) The woman likes to drink coffes when its temperature is between 130°F and 140°F between
what times should she have drunk the cofles?

91) Suppose the amount of milk sold doily at a milk booth is distributed with a minimum of 200
litres and a maximum of 600 litres with probability density function
{ k 200 £ x £ 600

0  otherwise

Find

(i) the value of k

(i) the distribution function

(i) the probability that daily sales will fall between 300 litres and 500 litres?
92) The probability density function of X is given

Kev for x>0
ﬁﬂ:{u for x20

Find

(i) the value of k

(if) the distribution function,
(i) P(X < 3)

(iv) P(5 =X)

(v) P(X = 4)

93) A retailer purchases a certain kind of’ electronic device from a manufacturer. The manufaciurer
Jndicates that the defective rate of the device s 5%. The ingpector of the retailer randomly picks
10 items from a shipment. What is the probability that there will be (1) at least one defective item
(i) exactly two defective items.

94) Suppose that [ (x) given below represents a probability mass function

T2 3 4 56
Find
(i) the value of
(i) Mean end variance.

95) On the average, 20% ol the products manufactured by ABC Company are found to be defective.
If we select b of these products at random and X denote the number of defective preducts find
the probability that (i) two products are defective (i) at most one product is defective (i) at
least two products are delective.

96) The mean and variance of a binomial distribution are 4 and 2 respectively, Find the probability
of at least 6 success

9?] X X
LﬂM-{L t]:xER-[ﬂ.’l} and let * be the matrix multiplication. Determine whether M is

closed under «. If s0, examine the commutative and associotive properties satisfied by = on M.

98) Let A be Q\{1}. Define » on A by x*y =x +y - xy , Is + binary on A7 If s0, examine the
commutative and associative properties satisfied by « on A

99) Using truth table check whether the statements -~(p V g) V (~p A q) and ~p are logically
equivalent.

100) Let A be O\{1). Define » on A by x*y = x + y - Xy . |5 » binary on A? If so, examine the existence
of identity, existence of inverse properties for the operation » on A,

GEsssEARsEERERdREREEbEEdREREERERERBEEREEE

100 x 5= 500
1} We find that [A| = g -§ 2 =B(21-16) + G(-18+8) + 2(24- 14) = 40-60+ 20=0
-6 7 4
2 -4 3

By the definition of adjoint, we get
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=8l
800
U
008
Sowe getAB = BA=81 Thatls, (2 4)8= m* )=, Hence, B =1 4,

Writing the given system of equations in rnnr.rli I‘urrH. we get

\ . That i .
¥ <t 1 1[x] (a7 el 1
1 -2 ~2|ly]=19 = |9
2 1 3 )\z| 1 1
S0, X '4'=
yl=8"1]19
z
1 4 l *4 4 4 -16+36+4 I
[EA] g 'i 9| = -28+9+3 IE ‘1&
1 1 20-27-1

Mence, the solution is (x=3, y=+2, 2= 1),
4) The pathy=ax? « bx + ¢ passes through the points (10, B), (20, 16), (40, 22), So, we get the systemn of
Euations 1008 + 10b + ¢ = 8, 400a + 20b + ¢ = 16, 1600a + 40b + ¢ = 22. To apply Cramer's rule, we

= o=

find
A= = 1000 [-2+ 12 - &) = -6000,
100 10 1 1 11 [ ]
400 20 1 = 1000 i1 2 1
1600 40 1 16 4 1
= = 20[-8 + 3+ 10) = 100,
b 8 10 1 4011 Lo
. 16 20 1 = 20 B 211
22 40 1 11 4 1
A= =200]-3 + 48 - B4] = -TROO,
mw B 1 1 4 1
, |40 16 1 |-z00 |4 8 1
1600 22 1 16 11 1
A= = 2000(-10 + 84 - G4] = 20000,
00 100 H 1 1 4 | |
. |40 20 16 |00 |4 2 8
1600 40 22 16 4 11
By Cramer'srule, wegeta=4 1 ,b=8 7800 78 13,c=d 20000 20 10,
A e a G000 60 10 A& GO0 6 3
So, the equation of the pathisy = | - x_ E"
T 4

When x =70, we gely = 6, So, the ball went by & metres high over the boundary line and It s
Impassible for a fielder standing even just before the boundary line to jump and catch the ball,
Hence the ball went lor a super six and the Chennal Super Kings won the match,

51 Sincev(3] = 64, v(6) = 133,and v(9) = 208 , we get the Tollowing system of linear eguations
Ba+3bh+c=64,
36p+6b+c=133,
Bla+8b+c=208,
We solve the above system of linear equations by Gaussian elimination method.
Reducing the augmented matrix to an equivalent row-echelon larm by using elementary row
aparationg, we get
|A|B]=



