QB365 Student Learing Managemnet System
Exam Name: Pre Quarterly - Practice

Q Bsmdy Std: 12th Standard - Maths
S Chapter: Applications of Matrices and Determinants, Discrete Mathematics, Inverse
Trigonometric Functions, Two Dimensional Analytical Geometry-II, Applications of Vector
Algebra, Theory of Equations, Complex Numbers

Visit QB365-SLMS - https://www.qb365.in/slms/ Complete Questions and Answers

Answers Key:
Answer all
8 —6 2
1. Wefindthat [Al =| -6 7 4 [=8(21-16)+6(-18 +8) +2(24-14) =40-60 +20 =0
2 -4 3
By the definition of adjoint, we get
(21-16) —(-18+8) (24— 14) ! 5 10 10
adjA=|-(-18+8) (24-4) —(32+12) =10 20 20
(24-14) —(-32+12) (56— 36) 10 20 20
So, we get

[876 2'”51010"
A@djA) =1 -6 7 -4 10 20 20
2 —4 3 10 20 20J
[ 40-60+20 80 —120+40 80— 120 + 40 " [0 0 o'l
= —30+70—40 —60+140—80 —60 + 140 — 80 =10 0 0l =0I3=|All;,
10-40+30 20— 80+ 60 20 — 80 + 60 [0 00
Similarly, we get

5 10 10 8 —6 2
(@djA)A=] 10 20 20 -6 7 -4
10 20 20 2 -4 3

40-60+20 —30+70-40 10—40+30 00 0
= 80 — 120 +40 —60 + 140 —80 20 — 80 + 60 =|0 0 0| =0L = |A|L.
80 —120+40 —60+ 140 —80 20 — 80 + 60 00 0

Hence, A(adj A) = (adj A)A = |AlLs.
2. Let the general equation of the circle be

X2 +y% 2gx + 2fy + ¢ = 0 ........ D

It passes through points (1, 1), (2, -1) and(3, 2) .

Therefore,

2g2frc = 2 e )

4g2frc=-5.....(3)

6g+aftc=-13 ..... (4)

(2) - (3) gives 2g + 4f =3 .. (5)

(4) — (3) gives 2g + 6f = -8 ...(6)

(5) + (6) gives f = — 3

Substituting f = — 3 in (6), g = -2

Substitutingf= —+andg=- 2 in(2),c=4.

Therefore the required equation of the circle is

X2+ y2+2(-2)z+2(-L)y+4=0and x?+ y2 - 5x -y + 4 = 0.
3. Leta = 04 and b = OB be the unit vectors and which make angles « and B, respectively, with positive x-axis, where A and B are as in the diagram.

Draw AL and BM perpendicular to the x-axis. Then ‘O“L‘ = ‘O”A‘ COS a = COS a,

L_A‘ = ‘0_14‘ sino = sina

- N N . N
So, 0L = ‘OL‘i = cos,03, LA = sina (-})
— — —_ R . .
Therefore, 4 = OA = OL + LA =cos 0.7 - sin a j..(1)

Similarly 5 = cos § i+ sin p j ...(2)
The angle between a and b is « + p and so,
a.b=|a |13| cos (o + B) = cos (a + B) .. 3)

On the other hand, from (1) and (2)
4.b = (cosai — sinaj)(cospi — sinBj) = €OS a €OS B - Sin a sin p....(4)
From (3) and (4), we get cos(a + B) = cos o cos B - sin a sin B
4, Given |lzil =1, |z2l=2, 1231 =3, lz1+ 22+ 23] =1
lz12=12>277=1=22=1
1z12=4=2,5=122,= %
1z312=9=2373=1=223= 2
A9, f4at 4L 2
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36 36 36 | — PR ht
L+ = fse ()|
[Clam+m+ml=latats |
_ 36EFedn | _ qp l[itEis
- \leHl:HZ:\l =36 [z =121
[ [z = |z, |7 = |22, 78] = (7]
_m g
=Tn =% =

21921+ 2o + hz173 + 2273] = 6
4 4 4 1 -1 1 44448 4-8+4 -4-8+12
71 3 1 2 2| = 74146 T-2+43 —7T-2+9

5 -3 -1 5-3-2 —-5+6-1 5+6-3

. We find AB =

1 -1 1 -4 4 4 —4+7+5 4-1-3 4-3-1
andBA=|1 -2 -2 -7 1 3 | = —4+14-10 4-2+6 4-6+2

—-8-7+15 8+1-9 8+3-3
8 0 0
=10 8 0

So we get AB = BA = 8I3. That is, (+4)B = B(1 4) = I;. Hence, B = 1 A.
Writing the given system of equations in matrix form, we get

[+ LT
[2 1 3J_z [1]

Thatis B Lﬂ = 3}.

wn
o
—
< 8
—_—
|
%
©

-] b
4 4 04 474 —16+36 + 4 24 3
= (34) m =%[ 71 3 ] [9] =%[ —28+ 9 ] Z%Lw] = [72]
M [ 5 -3 71J llJ [ 20 27— 1 J l—SJ [—1J
Hence, the solutionis (x = 3,y = 2,z = -1).
. Givenz=x +iyandarg(%}) =
= arg(z-i) - arg(z+2) = ~
= arg(x + iy-i) - arg(x+iy+2) = &
= arg(x+i(y-1)-arg((x+2)+y) =

T
= tan™ (ﬂ;—]) —tan' (75) =%

']
Tray

@+ y-D-ay _ 1
z(z+2)+y(y—-1) ~

= X+ 2y2 = X2+ 2x + y2-y
SX2+2X +y2-y+x2y+2=0
=>x2+y243x3y+2=0

Hence proved.

. This equation is Type- 2 even degree reciprocal equation. Hence, it can be rewritten as
6(z2+ L) —5(z+ 1) —38=0...(1)
Putz+ Lt =y= (z+1) =4
>+ L 42=y=>22+ L =9 -2
~ (1)becomes as,

-300
5N
20 +15
20 15
6 6

6(y* —2) —5y—38=0
= 62— 12 -5y —38=0
=6 —5y—50=0

= (3y—10)(2y+5) =0

10 =5
=Y=53,"
Case () wheny = &2
1 10
T4y =5

21— 20 5 322 1 3 =10z
32> — 10z +3 =0
(z-3)(z—32)=0=>z=3,+



Case (i) wheny = —2 = = +
= 2=
=22>+2+52=0

=22’ +5z+2=0
=(z+2)(2z+1)=0
>z=-23

. Therootsare 3, +, -2, 5

8. Let the pump A can fill the tank in x minutes, and the pump B can fill. the tank in y minutes In 1 minute A can fill = units and in 1 minute B can fill % units.

8=
Il
|
ol

“ityl=10
and + - 1 =30
Put+=-aand1=b
sa+b==+

10

anda-b= 4 ....(2)
11
A= =-1-1=2
1 -1
1
= 1
10 _ =1 1
M=l W w
30
- =31 4 2
- 30 - 30 15
_|l ® 1 1 1-3
L=l = -—T=T
30

.'.a:T:T:Lé%ZI—Zﬁ:X:]_s
— DLy _ -1 1 _ 1 —
b—T—,——%é?—ﬁﬁy—30

Hence the iaump A can fill the tank in 15 minutes and the pump B can fill the tank in 30 minutes.
9. Now, tan! ( a ) =tan =2 = tan"la, — tan"'a,

Traa, Traa,

Similarly, tan™" ( - i‘%) = tan? ( f;:‘) = tan"la; — tan"'a,
Continuing inductively, we get

tan™ (Ha;‘a) =tan! < T “> = tan 'an, — tan 'an=
Adding vertically, we get

tan! (ﬁ) +tan! (#u‘) +....ttan!

tan {t‘an’1 (14%) +tan”! (l_dm)% .. +tan™! (#)} =‘tan [tan 'an — tan '] = [tan’1 (m)] =gt

d

m)tan[tun’lan — tan"ai]

1+aya, IeRdyay
10. By taking the vertex; at the origin, the parabola is open downward.

| vo,0

4 $ s ¢

/ G| \ / ‘ A\
6, 1 6 (6,-4)

Its equation is x2 = -4ay

It passes through (6, -4)
~36=-4a(-L)=>4a=-8 =9

= (1) becomes, x2 = -9y

To find the slope at (-6, -4)

Differentiating (1) with respect to 'x’ we get,
2x = 94

—2z

9
ALC6,-4), & = 23 = = ¢
~tanf = 4 = 6 = tan! (%)
= The angle of projection is tan (%)
11. We observe that the required plane is parallel to the vectors b = 2 + 3} + 6k, ¢ = i + j — k and passing through the point(0,1,-5) with position vector &
. We observe that 5 is not parallel to z.

Then the vector equation of the plane in non-parametric form is given by (7 — @). (b x &) = 0 ..(1)

dy _
==

<o

ik

Substitutingd = j — bkand b x & = | 2 ; 6 | = —9i + 8j — kin equation (1), we get

11 -1
(7(=7 — 5k)). (=9 + 8j — k) = 0, which implies that
#(—9i + 85— k) = 13
7 = xi + yj + 2k is the position vector of an arbitrary point on the plane, then from the above equation, we get the Cartesian equation of the plane as
Ox+8y-z=130r9x-8y+z+13=0

12. The table for the operation xy; is as follows.



1 13 4 5 9
1 13 4 5 9
3 3 9 1 4 5
4 4 1.5 9 3
5 5 4 9 31

9 9 5 3 1 &4
Following the same kind of procedure as explained in the previous example, a brief outline of the process of verification of the properties of x1; on A is
given below.
(i) Since each box has an unique element of A, x; is a binary operation on A.
(ii) The entries are symmetrical about the main diagonal. Hence x;; has commutative property.
(iif) As usual, the associative property can be seen to be true.
(iv) The entries of both the row and column headed by the element 1 are identical. Hence 1 is the identity element.
(v) Since the identity 1 exists in each row and each column, the existence of inverse property is assured for x3;. The inverse of 1is 1, that of 3 is 4, that of 4
is 3,51is 9,and, that of 9 is 5.
13. P 4 pAg PVQ -PVq (PAQA~(PVA)

T T T T F F

T F F T F F

F T F T F F

F F F F T F
The statement (p Aq) A ~(p Vv Q)

14. P/ q r ~q ~qVr p—(-qVr) ~p ~pV(~qVr)

T T T F T T F T
T TF F F F F F
T FT T T T F T
T FF T T T F T
F/TT F T T T T
F/TF F F T T T
FIFT T T T T T
F/FF T T T T T

From the table, it is clear that the column of p—(~q V ~r) and ~pV(~q V r) are identical
& p=(qV-1)=-pV(-qVr)
Hence proved.
Answer any-7
15. Since 2-+/3i is a root of the required polynomial equation with real coefficients, 2 ++v/3i is also a root. Hence the sum of the roots is 4 and the product of the
roots is 7. Thus x2-4x + 7= 0 is the required monic polynomial equation.

L~

16.
[z+3+4i| <|z|+|3+4i|=2+5=7
[24+ 3+ 4] < T e [0))]
|[z4+3+4i| > ||]2| — |3+ 4i]| =|2-5]=3
[24+3+4i >3 . 2)

From (1) and (2) we get, 3 < [z +3 +4i| <7

17. The matrix form of the system is AX = B, where A = [2 ﬂ , X = H ,B= H

We find |Al = |° 2| =10-6=4%0.S0, A existsandA1= 2| > 2
3 2 -3 5
Then, applying the formula X = A™B, we get

ol-es -2 - [3] - [5)

So the solution is (x = -1,y = 4).

18. Weget[d+¢&,d+b,d+b+¢ =

o= e
- - O

19. Given 2cos o = x+=
= 2c0s g = £H
= x2+1 = 2XC0S a
= x2-2xcosa+l =0




N 2cosa+\/(—2;05(1)2—4(1)(1)

— 2cosatVicosfa—d |.. btVidac
2 . 2a

— 2cosatvV s

- 2cosn§isina [ sinZq+cos2g = 1]
>x*=cosa+sina

Also, 2cos B = y++

=2cosfp= L1
=>y22ycosp+l=0

_ 2cosf+y/Acos’B—4 __ 2cosP2ising
- 2 - 2

=y = Cosp +isinp
™y + xmLyn = 2cos(ma + np)
XMyn = (cos o + i sin ma) (cos np + i sin np)
cos(mo+np)+i sin(ma+np)
L = cos(ma+np)-i sin(ma+np)

T
E I Tor = cos (mo. + ) +isin( mo+7p )
x" ¥ - /
+ cOS 1: ma. + nf )—isin L}_.‘j.b-'fﬂri )
= 2cos(mo+np)

20. Equation of given plane is
7. (6435 +2k) = 8
o7y = 614+ 35 + 2k
and thelineis 7 = (2%—3’+I%) +t (i+23’— 21%)
S b=i42j—2k
Angle between a line and a plane is

sinf = — =
il et (-2 Vet 2
_ 6464  _ _8 8 8

VIVIET9d  VOVD (7) 21
1

;.0 =sin” (’;1'3
21. cot (1) + sin! (—‘—f’) — sec”}(—V2)
ta

Let=>cotz=1=tanz =1= tanz =tani

=z=7

sin~! (;Qﬁ) =y=siny= # = —sing
= siny = sin (;})

Sy=7

sec”! (—\/5) =z

—1
:>secz=—\/5=>cosz=3

= cos 2 = —cosT
= cos z = cos (m — §)
= cos z = cos (&)

-z _ 1o _ 31
4 3 4
3m—dn—9r —105r

soeot™(1) + sin7! (7%3) —sec}(—Vv2) =—=&
22. Truth Table for ~(p A ~q)
P 4 ~q pA~q ~(pA~Q)

T T F F T
T F T T F
FTT F T
F F T F T

23. Truth Table for (pVq) A ~q
p 4 pVg ~q (pVaar-~q

T T T F T
T F T T T
FT T F T
F F| F T T

24, Truth Tablefor (-p — ) A (p B Q)



-

m m m M 3 3 3 =3 ©°
m m b =2 m m =2 =3 &8
m o3 m o3 om 3w A3
H B3 3 @ Mo
m o m 3 A a3

Answer any-7

25.

26.

27.

28.

29.

30.

31

32.

We first find adj A. By definition, we get adj A = [

T

m 8 m o om o om w43

T

m =8 m o om o™ w43

Since A is non-singular, |A| = ad - bc #0.

As At = L adjA, wegetAl=

14]

We know that sin: [-1,1] — |

1 d
ad—be [ e

2l

~p ~p—r pBEq (p—nAr(pEQ

—Z,2]is given by

27 2

+M;,
— M

—M,
+Ma

sin”'x = yifand only if x = sin y for -1< 2 < and -Z <y < Z.Thus,

Sin™! (L,z): Z,Since Z¢ [-%, #]andsin § =

cosf —sinf
LetA=| |
sinf  cosf
So, we get
T -
AAT= |: sinf  cos@
_ cos? + sin® 0

sin @ cos  — cos fsin 6§

cosf —sinf cosf  sinf
—sinf cosf

cos 0sin f — sin f cos 6

].Then AT = [mse

sin @

sin®6 + cos® 0

Similarly, we get ATA = I>. Hence AAT = ATA = I; = A is orthogonal.

et +ie =2-02 + 2+

(2 T i\/§)m - (2 7 i\/E)m

Now z = (2 + v/3)10 — (2 — iv/3)10

Z=@+ivE)0 —(2- i3

[vz—2 =7 — %]

= (2 — iV/3)10 — (2 + iV3)10

=-[@ v - @+iva)]
~ % = - 2= zis purely imaginary
Hence (2 — iv/3)10 — (2 + i+/3)"0is purely imaginary
Given ends of diameter are (3, 4)(2, -7)

- Equation of the circle is

(x-x1)(X - x2) + (y - y1)(y - y2) = 0
>x-3)x-2D+(y-4Hy+7=0
>x2-2x-3x+6+y2+Ty-4y-28=0
=>x2+y?-5x+3y-22=0

Given |z| =3

Show that 7 < |z+6-8il| <13

|z+6-8il < |z|+]6-8il

[Triangle law of inequality]

< 3y/62+ (-8)° <34+ v36 + 64 < +v1w

|z+6-8il <3+10 <13 ..............

(@)

cos @

Also ||z+6-8il > |x|-16-8il > |3 — /62 + (—8)|
>|3 — /36 + 84> 13-10] > [7] 27 ...

From (1) and (2) we get,
7 < |z+6-8il <13.

1

T
—sind :| _

|-

|

10
01

2

Since the given three vectors are coplanar, we have | 3

1

Given lines are # = (4i — j) + t(i + 2j — 2k) [f = @ + t3]

“b=i42j— 2k

and 7 = (2 — 27 + 4k) + s(—i — 2§ + 2k)

wd=—i—2j+2k

Let 0 be the angle between the given lines

- Bd
Then cos 6 = T

_ (i-+2j—2k).(—i—2j+2k)
VI (2 (1) (-2 @)

- 44 9 -
Vs.vg 9

~cosf=-1

cos

—siné

IR

-1 3
2 1
m 4

sin 6
cos @

=0=>m-=-3



= cos-1(-1)
=20=0
33. Re(z) = &% andIm(z) = &=
Let z = x+iy where x is the Re(x) and y is the Im (z)
Then z = x-iy
Z+z= X + iy + x - iy = 2%
. Hz»z -x
=% = Re(2)
Also z-z = x+y-(x-iy)
= x+iy-x+y = 2iy
5=y
~ 52 =1m(z)
Hence proved
34, tan! (tan%)
Let us find @ € (— %, ) such that tan 6 = tan<&
Since the tangent function has period r, tan3* = tan(¥% — n) = tan(— %
Therefore, tan ! (tan¥) = tan! (tan (—%£)) = — &, since == € (- %,%).

Answer all

35. (b) =%

36. (d) V5 +2

37. (b) -2 +2i

38. (¢) ncomplex roots

39. @ 0

40. (b) =

41. Comparing the two given lines with
F=a+th,F=¢+sd
we have, g = —1 — 3j — 5k, b = 3i + 5j + Tk, = 21 + 45 + 6kand d = i + 45 + Tk
We know that the two given lines are coplar, if (¢ — @). (5 x d)=0

PGk
Here,bxd|3 5 7|=T7i— 147+ 7kandé—a = 3i +7j + 11k
1 4 7

Then, (¢ — @). (b x d) = (3i + 75 + 11k)(7: — 145+ 7k)
Therefore the two given lines are coplanar.Then we find the non-parametric form of vector equation of the plane containing the two given coplanar lines.
We know that the plane containing the two given coplanar lines is

(7—a).(bx d)=0
which implies that (7 — (—i — 35 — 5k)). (7: — 147 + 7k)=0. Thus, the required non-parametric vector equation of the plane containing the two given
coplanar lines is 7. (i — 27 + k)=0.
42. © Z-=z
43. (@) [1,2]
44, (© =
45. (@) 4,7)
46. (b) 2(a2+b2)
47. (a) 2ab
48. (©) [a,5,7=0
49. @ =
50. (@) o0°
51. (0 I
52. @d) 1
53. () {fg ‘85]
54, (a) e, /4) e(a;/a)

il

By



