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I CHOOSE THE CORRECT ANSWER 20x 1 =20
1) If A, B and C are invertible matrices of some order, then which one of the following is not true?

(a) adjA=|A]|Al (b) adj(AB) = (adj A)(adj B) (c) det A"l = (det Ayl (d) (ABC)! =C'B1A!
2) If p (A) = p([A] B]), then the system AX = B of linear equations is

(a) consistent and has a unique solution (b) consistent (c) consistent and has infinitely many solution

(d) inconsistent
3) If A is a matrix of order m X n, then p (A) is

@ m (b)) n (¢) £min (m,n) (d = min (m,n)
4) Cramer's rule is applicable only when

(@ A#0 (b) A=0 (¢ A=0,A,=0 (d) Ax,=A,=A,=0

5) If |z| = 1, then the value of iz
1+z

is
_ 1
@z (b)) 2 (0 2 d) 1

6) . )\t
The product of all four values of (6035 + zsmg) is

@ -2 () -1 (9 1 (d) 2
23 1—iy/3
2

7) The complex numbers z;, z,, and z3 satisfying —?: =
2

~ are the vertices of a triangle which is
3

(a) of area zero (b) right angled isosceles (c) equilateral (d) obtuse-angle isosceles
8) If x3+12x%+10ax+1999 definitely has a positive zero, if and only if
(@ a=z0 () a>0 (¢ a<0 (d) a<O0
9) The polynomial x> + 2x + 3 has
(a) one negative and two imaginary zeros (b) one positive and two imaginary zeros (c) three real zeros
(d) no zeros
10) Ifax?> + bx +c =0, a, b, ¢ € R has no real zeros, and ifa + b + ¢ < 0, then
@ c>0 (b) c<0 (¢ c=0 (d) c=0
11) If the product of the roots of 3x% - 4x% + 2x% + x + a = 0 is 21, then the value of a is
@ 7 () -7 (c) -63 (d) 63
12) tan~! (i) + tan~! (%) is equal to

(a) %cos‘1 (%) (b) %sin_l (%) (¢ %tcm_1 (g) (d) tan! (%)

13) If |x| < 1, then 2tan™! x-sin™! % is equal to

(a) tan''x (b) sin'x () 0 (d) 7

14) 1f x > 1, then 2tan 'z + sin~! (i>
1+x2

(@ 4tan’x (b)) O (¢ 7 (4 =

15) If x + y = k is a normal to the parabola y? = 12x, then the value of k is



@3 (B -1 (1 (9
16) The values of m for which the line y = mx + 2+/5 touches the hyperbola 16x? — 9y = 144 are the roots of
x? - (a + b)x — 4 = 0, then the value of (a+b) is
@2 M 4 (0 (d -2
17) In an ellipse 5x% + 7y? = 11, the point (4, -3) lies the ellipse
(@) on (b) outside (c) inside (d) none
18) Find the centre and vertices of the hyperbola 11z% — 25y? + 22z + 250y — 889 = 0
(a) centre: (-1, 5), vertices: (1, -10), (1, 0) (b) centre: (-1, 5), vertices: (-1, 0), (-1, 10)
(c) centre: (--1, 5), vertices: (-6, 5), (4, 5) (d) centre: (-1, 5), vertices: (-4, -5), (6, -5)
19) If a vector a lies in the plane of E and v , then
@ @67 =1 () @471 (© @870 @ [&47-2
20) Distance from the origin to the plane 3x — 6y + 2z + 7 = 0 is
@0 (M1 (2 (3
21) Let @, band cbe three non- coplanar vectors and let p, ¢, 7 be the vectors defined by the relations

P bxé g £ g @b Tpen the value of (a+5) L+ (“+z) q+ (@ +ad).7=
{abc] [abc] [abc}

@0 (M 1 (2 (3

22) If G and b include an angle 120° and their magnitude are 2 and +/3 then a. bis equal to

@ v3 () —v3 (@2 @ -2

II ANSWER ANY 7 QUESTION Q.NO 30 COMPLUSARY 10x2 =20
23) 1£ A = {a Z} is non-singular, find A™L.
c

24) If A is symmetric, prove that then adj A is also symmetric.

25) Simplify the following
ii23...42000

26) If a, B and y are the roots of the cubic equation x3+2x°+3x+4 = 0, form a cubic equation whose roots
are, 2a, 20, 2y

27) It is known that the roots of the equation x3- 6x%- 4x + 24 = 0 are in arithmetic progression. Find its
roots.

28) Find the principal value of
sec'l(%)

29) Find the vertex, focus, equation of directrix and length of the latus rectum of the following:
y? = -8x

30) Find the equation of the parabola. if the curve ie open leftward, vertex is (2,1) and passing through the
point (1, 3)

31) Prove by vector method that the parallelograms on the same base and between the same parallels are
equal in area.

32) Find the value of
tan 1 (tan% )

III ANSWER ANY 7 QUESTION Q.NO 40 COMPLUSARY 10x3 =30

33) If A and B are any two non-singular square matrices of order n , then adj(AB) = (adj B)(adj A).
34) If 2cosa = x + + and 2cos 8 = y + i, show that z™y" + —1— = 2cos(ma + np)

wmyn




35) Solve the equation z3+ 27 = 0

36) If a, B, and y are the roots of the equation x> + px? + qx + r = 0, find the value of Eﬁiv in terms of the
coefficients.

37) Find the value of the expression in terms of x, with the help of a reference triangle.
sin(cos™!(1-x))

38) Simplify sec™? (sec (ﬁ))

3

39) The equation y = 3%X2

models cross sections of parabolic mirrors that are used for solar energy. There is
a heating tube located at the focus of each parabola; how high is this tube located above the vertex of
the parabola?

40) Find the length of the chord intercepted by the circle 2? 4+ y?> — 22 — y + 1 = 0 and the line x - 2y = 0

41) Find the equation of the plane passing through the intersection of the planes 2x + 3y -z + 7 = 0 and and
x +y =2z + 5 = 0 and is perpendicular to the plane x +y -3z -5 = 0.

42) If a, b, ¢ and p,q,T are any two systems of three vectors, and if p = z1a + ylg + z1¢

1T Y1 2
d = 20 + y2b + 22¢, and, 7 = z3a + ysb + z3€ then [p,q,7| = |z2 y2 2o|[a,b,C]
T3 Ys z3
Il ANSWER THE ALL QUESTION 7x 5 =35
43) a) Find all the roots (2 — 27,)% and also find the product of its roots.

(OR)
b) A straight line passes through the point (1, 2, —=3) and parallel to 4i + 53 — 7k. Find
(i) vector equation in parametric form
(ii) vector equation in non-parametric form

(iii) Cartesian equations of the straight line.
T+y+z—rYyz ]

44) a) Prove that tan'! x + tan™! z = tan’! [ 7
—TY—Yz—2x

(OR)
b) Find the acute angle between the following lines
2x=3y= -zand 6x=-y = —4z.
45) a) Find the equations of tangent and normal to the parabola x?+6x+4y+5 = 0 at (1, -3) .
(OR)
b) Find the equation of the tangent at t = 2 to the parabola y? = 8x. (Hint: use parametric form)
46) a) If the system of equations px + by + cz =0, ax + qy + cz = 0, ax + by + rz = 0 has a non-
trivial solution and p # a, q # b, r # c, prove that ﬁ + qz—b + ri—c = 2.
(OR)
b) Determine the values of A for which the following system of equations x + y + 3z =0, 4x + 3y + Az =
0,2x+y+2z=0 has
(i) a unique solution
(ii) a non-trivial solution
47) a) Show that the equation z3 + gz + 7 = 0 has two equal roots if 2772 + 4¢® = 0.
(OR)
b) Find the equation of the plane passing through the line of intersection of the planes x + 2y + 3z = 2
and x -y + z = 3 and at a distance % from the point (3, 1, -1)
48) a) Ifz;=2 + 5i, 29 = -3 - 4i, and z3 = 1 + i, find the additive and multiplicate inverse of z{, z, and z3
(OR)



b) If z;, z, and z3 are three complex numbers such that |z;| =1, |z3| =2]|z3| =3 and |z + 25 + z3]| =
1, show that |9z,z5 + 42,25 + z523| = 6
49) a) Solve the equations:
6x*- 35x3+ 62x%- 35x + 6 =0
(OR)
b) Find the vertex, focus, equation of directrix and length of the latus rectum of the following:
y2-4y-8x+12 = 0
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I CHOOSE THE CORRECT ANSWER 20x 1 =20

1) If A, B and C are invertible matrices of some order, then which one of the following is not true?
(a) adjA=|A|Al (b) adj(AB) = (adj A)(adj B) (c) det A"l = (det A)’! (d) (ABC)! =CBIA!
2) If p (A) = p([A] B]), then the system AX = B of linear equations is
(a) consistent and has a unique solution (b) consistent
(c) consistent and has infinitely many solution (d) inconsistent
3) If A is a matrix of order m X n, then p (4) is
(@ m (b) n (c) < min (m,n) (d) = min (m,n)
4) Cramer's rule is applicable only when

(a) A#0 (b) A=0 () A=0, A, =0 (d) AX=Ay=AZ=O
1+2z .

5) If |z| = 1, then the value of is
1+z

1
@z ® 2z (9 > (d) 1

3
6) - )1
The product of all four values of cosg + ising is
@ -2 () -1 ()1 (d 2
7) The complex numbers z1, z,, and z3 satisfying % = 1_;‘/3 are the vertices of a triangle which is
2 <3
(a) of area zero (b) right angled isosceles (c) equilateral (d) obtuse-angle isosceles

8) If x3+12x%+10ax+1999 definitely has a positive zero, if and only if
(a) a=0 b) a>0 (¢) a<0 (d) a<O0

9) The polynomial x3 + 2x + 3 has
(a) one negative and two imaginary zeros (b) one positive and two imaginary zeros
(c) three real zeros (d) no zeros

10) Ifax? + bx + ¢ =0, a, b, ¢ € R has no real zeros, and ifa + b + ¢ < 0, then
(@ c>0 (b) c<O (c) c=0 (d) c=0

11) If the product of the roots of 3x* - 4x3 + 2x2 + x + a = 0 is 21, then the value of a is
@ 7 () -7 (c) -63 (d) 63

12) tan™! (i) + tan™! (%) is equal to



(a) % cos™1 (%) (b) %sinfl (%) (©) %tcm*1 (%) (d) tan~! (%)

13) If |x| < 1, then 2tan™! x-sin’! 113;2 is equal to

(a) tan''x  (b) sin’x (¢) O (d)

14) If x > 1, then 2tan 'z + sin 1 ( 2z )
1422

(@) 4tan’’x (b)) O (o) R C VI
15) If x + y = k is a normal to the parabola y? = 12x, then the value of k is
@3 M -1 ()1 (d 9
16) The values of m for which the line y = mx + 24/5 touches the hyperbola 16x? - 9y = 144 are the roots
of x*> - (a + b)x — 4 = 0, then the value of (a+b) is
@2 @M 4 ()0 (d -2
17) In an ellipse 5x2 + 7y? = 11, the point (4, -3) lies the ellipse
(a) on (b) outside (c) inside (d) none
18) Find the centre and vertices of the hyperbola 11z? — 25y? + 22z + 250y — 889 = 0
(a) centre: (-1, 5), vertices: (1, -10), (1, 0) (b) centre: (-1, 5), vertices: (-1, 0), (-1, 10)
(c) centre: (--1, 5), vertices: (-6, 5), (4, 5) (d) centre: (-1, 5), vertices: (-4, -5), (6, -5)
19) If a vector a lies in the plane of B and v , then
@ @87 =1 ® @71 (o) 6870 @ [@687"2
20) Distance from the origin to the plane 3x — 6y + 2z + 7 = 0 is
@0 (M1 (2 (3
21) Let @, band cbe three non- coplanar vectors and let p, ¢, 7 be the vectors defined by the relations

P= [Z§%,6= [2]77: [Z”] Then the value of (3 +5) .5+ (b+¢).q+ (¢ +a) . 7=

@ 0 (b1 ()2 (d 3

22) If G and b include an angle 120° and their magnitude are 2 and +/3 then a. b is equal to
@v3 (B 3 (©2 @ -2

II ANSWER ANY 7 QUESTION Q.NO 30 COMPLUSARY 10x2 =20
23 1r A = {a b} is non-singular, find A™L.
c

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

+My  —M] T _|d —c T [d —c].

[—Mm +M22] B [—b a} B [—C a]

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

As Al L adj A, we get Ay = ;[ d —b] .
|A] ad—bc —c a

24) If A is symmetric, prove that then adj A is also symmetric.

Answer : Suppose A is symmetric. Then, AT = A and so, by theorem (vi), we get
adj(AT) = (adj A)T = adj A = (adj A)T = adj A is symmetric.

25) Simplify the following
ii?2i3...12000



Answer : ii2 i3 ....j2000
_j1+2+3+.....+2000

. 2000x2001
=3 Era—

[~ 1+2+3+...n = M]
2
- ilOOOXQOOl

— 2001000
=1
[+ 2001000 is divisible by 4 as its last two digits are divisible by 4]

26) If a, B and y are the roots of the cubic equation x3+2x°+3x+4 = 0, form a cubic equation whose roots
are, 2a, 20, 2y

Answer : The roots of x3+2x2+3x+4 = 0 are «, B, ¥
. «+B+¥ = -co-efficient of x> = -2 ...(1)

«pB + B¥ + ¥x = co-effficient of x = 3 ....(2)

-fBY¥ = +4 = <p¥ = -4 ...(3)

Form a cubic equation whose roots are 2«, 23, 2%
2x+2pB+2% = 2(x+B+¥) = 2(-2) = -4 [from (1)]
4xB+4RY¥+4¥x = 4(xP+RY¥+¥x) = 4(3) = 12 [from (2)]
(2x)(2PB)(2%) = 8(xBY¥) = 8(-4) = -32 [from (3)]

~ The required cubic equation is

x3-(20c+2B+2%)x2 + (2xB+2BF+2¥x)x - (2)(2B)(2¥) = O
= x5+(-4)x%+12x+32 = 0

= x3+4x%+12x+32 = 0

27) It is known that the roots of the equation x3- 6x%- 4x + 24 = 0 are in arithmetic progression. Find its

roots.

Answer : Let the roots be a-d, a, at+d.

Then the sum of the roots is 3a which is equal to 6 from the given equation.

Thus 3a = 6 and hence a = 2.

The product of the roots is a®- ad? which is equal to —24 from the given equation.

Substituting the value of a, we get 8-2d? = -24 and hence d = 4.

If we take d = 4 we get -2, 2, 6 as roots and if we take d = -4, we get 6, 2, -2 as roots (same roots given
in reverse order) of the equation.

28) Find the principal value of

-1/ 2
SecC (%)
2

Answer : sec’!(—%)

V3
s (5)

2 _ _ 3
= NG = secl = cosl = 3
= cosl = cos (ﬂ)

6
s
=0=1

- sec”! (%) =1z

29) Find the vertex, focus, equation of directrix and length of the latus rectum of the following:

y2 = -8x



Answer : y? = -8x

The given parabola is left open parabola
and4a=8=a=2

(a) Vertex is (0, 0)

>h=0,k=0

(b) focusis (h - a, 0 + k)

= (0-2, 0+ 0)

= (-2, 0)

(c) Equation of directrixisx=h + a
>x=0+2=>x=2

(d) Length of latus rectum is 4a = 8.

\r«
V(©, 0) | 3
S("'Z/O}I 7X

30) Find the equation of the parabola. if the curve ie open leftward, vertex is (2,1) and passing through
the point (1, 3)

x=2

Answer : Since the curve is open leftward, the required equation of the parabola is
(y - k)2 = —da(z - h)

Given vertex (h, k) = (2, 1)

Sy—1)7% = —da(z—2) ... (2)

Since this pass through (1, 3) we get

(3-1)* = —4a(1-2)

4 =—4a(-1)

a=1

(D)= (y—1)° = —4(z - 2)

which is required equation of the parabola

31) Prove by vector method that the parallelograms on the same base and between the same parallels are

equal in area.



Answer :

Let ABCD be the given parallelogram and ABC! D! be the new parallelogram with same base AB and
between the same parallel lines AB and DC.
~ Vector area of parallelogram
= =
ABCD =pBx AD

_— — .

AB x (AD! + D'D)
[By A law of addition is AADD!]
e — S e ‘s distributi
“(AB x ADY) + (AB x D' D) [ vector product is distributive]
=(A_>B % A_b) +0 [+ A—>B and D}Bl are parallel]
= Vector area of parallelogram ABC!'D!

= Area of parallelogram ABCD = Area of parallelogram ABC'D!.

Hence, the parallelogram on the same base andabetween the same parallels are equal in area.

32) Find the value of

tan~! (tan%)

Answer : tanil(tan%)
(t(m (71' + f))
= tan"! (tanZ) [. tan (7 + 0 = tand)]

=1 (55%)
III ANSWER ANY 7 QUESTION Q.NO 40 COMPLUSARY 10x3 =30
33) If A and B are any two non-singular square matrices of order n , then adj(AB) = (adj B)(adj A).

= tan~1

Answer : Replacing A by AB in adj(A) = |[A|A™! we get
adj(AB) = |AB|(AB )" = (|BIB) (|4|4™") = adj(B) adj(A)

34) If 2cosa = = + % and 2cos B =y + %, show that z™y" + =L = 2cos(ma + np)

zmyn




Answer : Given 2cos a = x+%
= 2cos a = %

= x2+1 = 2xcos a

= x%2-2x cos at+tl =0

= 2cosat \/(72cosa)274(1)(1)

2
= 2cosat+v4cos’a—4 [ . bt b24ac]

2 2a
_ 2cosatv —sinla
2
— 2cosatisina [ Sil’l2Cl+COSQC1 = 1]

2
= x?=cos a tsin a
Also, 2cos B = y+i
2
= 2cos B = £+
y

= y2-2y cos f+1 =0
= 2cosfB+y/(—2cos2p%2—4(1)(1)

2
— 2cosf3++/4cos?p—4 _ 2cosPE2ising
2 - 2

=y = cosP +1isinf

z™y" + = 2cos(ma + nf)
xmyn
xMy™ = (cos a + i sin ma) (cos nP + i sin nf)

cos(ma+nf)+i sin(ma+np)

1
xmyn

= cos(ma+nf)-i sin(ma+np)

e 1

Rr i i P cos(ma. 4 HI.:i}-—f'::].[!(__r_ﬂ_gj_k--*"f'?[{ )

+ cos(ma + nP)—isin [ f_m.-f.r’rﬁ |
= 2cos(ma+nf)
35) Solve the equation z3+ 27 = 0
Answer: z°=-27=(-1 x 3)3=-1 x 33
1 1 1
z=(-1)5 x 335 =(-1)7 x 3
1
* 2 = 3[cosm + isinm] 7
[+ cos t=-1 and sin T = 0]
- 1 F aim L
= 3|[cos 3 (2km + m)ising (2km + )]

k=0,1,2

When k = 0,

z=3 [cos%(ﬂ')isiné(w)] = 3cos %
When k=1

z=3 [cos%(3ﬂ')isin%(37‘r)}

= 3[cos 11 + i sin 1] = 3(-1+0)

When k = 2

z=3 [cos%(Bﬂ')isin%(Em)} =3 [cos5§]

Hence, the roots are 3 cis%, -3, 3 cis 5%

36) If a, B, and y are the roots of the equation x3 + px? + gqx + r = 0, find the value of Eﬂ—l7 in terms of the

coefficients.



Answer : Since a, B, and y are the roots of the equation x3+ px?+ gx + r = 0, we have
Yia+pB+y=-pand Z3 afy=-r
a+f+y

4 1,1, 1 _ _ P _P
267 By + Yo T af afy -r r

37) Find the value of the expression in terms of x, with the help of a reference triangle.
sin(cos™!(1-x))

Answer : sin(cos™}(1-x))
we know that cos 1z = sin~! (\/1 —z2)if0<z<1

scos i (1—z) = sinl\/l —(1-2)’[0<z <]
sin™! ({/1—(1+2%—2z))
sin~1 (\/1 —1—22+4+22 ) = sin! (\/m)
. sin (cos™ (1 —x)) = sin (sin~! (vV2z — 7))
V2 —z?
38) Simplify sec! (sec (%))
Answer : sec™! (sec (53—”))
Note that % is not in [0, 7!']\{%}, the principal range of sec! x.
we write % =27 — g .
51

Now, sec(T) = sec (27r— %) = sec(%) and% € [0,7] \{%}

Hence, sec'l(sec (%)) = sec™! (sec (%)) = g

39) The equation y = 3%X2 models cross sections of parabolic mirrors that are used for solar energy.
There is a heating tube located at the focus of each parabola; how high is this tube located above the
vertex of the parabola?

Answer : Equation of the parabolaisy = 3%x2

That is x? = 32y ; the vertex is (0, 0)

=4 (8)y

=a=2_8

So the heating tube needs to be placed at focus (O, a)

Hence the heating tube needs to be placed 8 units above the vertex of the parabola.

.‘I

= -

0
1

40) Find the length of the chord intercepted by the circle 2 + y?> — 22 — y + 1 = 0 and the line x - 2y = 0



Answer : To find the end points of the chord, solve the equations of the circle and the line.
Substitute x = 2y + 1 in the equation of the circle
2y +12 +y2—2Ry+1)—y+1=0
? +4y+1+9y? —4dy—2—-y+1=0
5y2 —y =10
~y(by—1) =0
y=0 (or)y=1
=z=1(or)z= %
The two end points are (1, 0) and %, %
Length of the chord _ \/(1 _ g) 4 (0 _ %)2
:\/%4_% :% units
41) Find the equation of the plane passing through the intersection of the planes 2x + 3y -z + 7 = 0

and and x +y -2z + 5 = 0 and is perpendicular to the plane x +y -3z -5 = 0.

Answer : The equation of the plane passing through the intersection of the planes 2x + 3y-z+ 7 =0
and x+y-2z+5=0is(2x+3y—z+7)+A(x+y-2z+5)=0o0r (2+A)x+ (3+A)y+ (-1 -2A) z+ (7 +
SA)=0

since this plane is perpendicular to the given plane x+y-3z—5 = 0O, the normals of these two planes are
perpendicular to each other.

Therefore, we have (1)(2 + A) + (1)(3 +A) + (-3)(-1 - 2A)z=0

which implies that A = —1.

Thus the required equation of the plane is

2x+3y-z+7)-(x+y-2z+5)=0

>x+2y+z+2=0

42) If a, b, ¢ and p,q,T are any two systems of three vectors, and if p = z1a + ylg + z1C

1 Y1 2
g = x20 + yab + 22¢, and, ¥ = x3a + y3b + 23€¢ then [p,¢,7]| = |2y y» 2[4, D, (]
r3 Yys 23

Answer : If g, b,¢ are non-coplanar and

1 Y1 =2
T2 Y2 22 7é 0
r3 Y3 z3

then the three vectors g = z1a + y1b+ 21¢, ¢ = z2a + y2b+ 22¢, and ,7 = x3d + y3b+ z3¢  are
also non-coplanar.

III ANSWER THE ALL QUESTION 7x 5 =35
43) a) Find all the roots (2 — 21)% and also find the product of its roots.



Answer : Let 2-2i = r(cos0 + isin®)

=24 (-2 = VATd = B=2V3
The principal value a =tan'1‘%‘ = tan~! “7‘2‘ |
=tan’!(1) = i
Since the complex number 2 - 2i lies in the quadrant

=_q=-Z
6=-a .

228 2y Bleos () tisin ()]
(2\@)% [cos (—=F) +isin (§)]

= 83 [cos (2km — 1) Tising (2k7r— %)}

k=0,1,2

The roots are

~ When k =0, 8% ¢is (— =

when k = 1, 8%@7;5(15) 2)

when k = 2, 86 023(152”)

=~ The product of the root
= 8% cis ( —l— + ﬁ)

= 86 czs(2112”) —86 czs(;

)
= 8?0@'3 (27T— f) = 8667'8( %)

= 8? [cos (—ﬂ) +isin (_f)]

=87 [cos (£ )'—1-13“”‘(41)] A ;
" a2 (R) = ()
=14

wl—=

wl=

(OR)
b) A straight line passes through the point (1, 2, —3) and parallel to 4i + 53’ — 7k. Find
(i) vector equation in parametric form
(i) vector equation in non-parametric form
(iii) Cartesian equations of the straight line.
Answer : The required line passes through (1, 2, —3). So, the position vector of the point is
i+2j—3k.
Let&':;j+23_3fg andE:4%+53_7lAg . Then, we have
(i) vector equation of the required straight line in parametric form is ¥ = q + th,teR
Therefore, 7 = (i + 2j — 3k) + t(4i + 55 — Tk) ,t€R
(ii) vector equation of the required straight line in non-parametric form is (¥ — g) x b— 6

Therefore, 7 = (; + 23 — 3]%) + t(4lA' + 53 - 712) =0

(iii) Cartesian equations of the required line are Z;ml = y;yl = z;'zl
1 2 3
Here, (x1, y1, 21 ) = (1, 2, —3) and direction ratios of the required line are proportional to 4, 5, =7 .
Therefore, Cartesian equations of the straight line are ””21 = yT—2 = Zj73
44) a) Prove that tan’! x + tan"! z = tan"! [M]
1—zy—yz—zzx



Answer : We know that tan~'z + tan 'y = tan™! (1w—+zil)
" LHS = tan"!(z) + tan"}(y) + tan"(2)
= -1
tan (1 xy)—i-tan (2)
Ttz ) by(1)

z+y

1zg

( z+y+z(1—zy)
T 1—my o Lwy
1 zy)—2(z+y)

T 1wy Ty
THYy+z—zyz

1. I
l-zy—zx—2y
l-zy

.|.. 3 4 -
= tan : Caboly =

.]...=—-'.f_'|' =Xy —pz—2x

l—zy—yz—z2x

= tan-1 (M) — RHS
Hence proved.
(OR)
b) Find the acute angle between the following lines

2x=3y= —zand 6x=-y = -4z

. _ 1 1 _ 1 -1 _
Answer : a1—§,a2—g,b1—§,b2—T,C1——1
o — L

2__4 4
1 _ 1 1 _ 1-443

ara2 +hiby+cace = —c+,=""7"=0

cosf =0

6= 3 or 90°

45) a) Find the equations of tangent and normal to the parabola x2+6x+4y+5 = 0 at (1, -3) .

Answer : Equation of parabola is x?+6x+4y+5 = 0.
x%+6x+9-9+4y + 5 =0
(x + 3)% = -4(y-1) ... (1)
Let X =x+3,Y=y -1
Equation (1) takes the standard form
X2 = -4y
Equation of tangent is XX; = -2(Y+ Y,)
At (1,-3) X; =143 =4;y; =-3-1=-4
Therefore, the equation of tangent at (1,-3) is
(x +3)4 = -2(y-1- 4)
2x +6 = -y+5.
2x+y+1 =0
Slope of tangent at(1, -3) is -2, so slope of normal at (1, -3) is %
Therefore, the equation of normal at (1, -3) is given by y + 3 = %(x—l)
2y +6=x-1
x-2y-7=0.
(OR)

b) Find the equation of the tangent at t = 2 to the parabola y? = 8x. (Hint: use parametric form)



Answer : Equation of the parabola is y? = 8x

~d4a=8=a=2

Equation of tangent to the parabola in parametric form is yt = x + at?
When t = 2, the equation of tangent is

y2) =x+22)°2=>2y=x+8

= x - 2y + 8 = 0 is the required equation of tangent.

46) a) If the system of equations px + by + cz =0, ax + qy + cz = 0, ax + by + rz = 0 has a non-

trivial solution and p # a, q # b, r # c, prove that p%a + ﬁ + L =2,

r—C
Answer : Assume that the system px + by + cz=0, ax + qy + cz = 0, ax + by + rz = 0 has a non-

trivial solution.

So, we have [P b c¢| =0, ApplyingR - R -R and R — R -R in the above equation,
a q c 2 2 1 3 3 1
a b r
weget| P b ¢ | =0. That s, p b c | =0.
a—p q—b c —(p—a) q-0 c
a—p b r—ec —(p—a) b r—c
Since p#a,q#b, r#c, weget (p-a)q-b)r-c pfa ﬁ = =0.
-1 1 0
-1 0 1
So, we have 1% qﬁ—b — | =0.
-1 1 0
-1 0 1
Expanding the determinant, we get p% + ﬁ + = =0.
That is, 2 4 q*q(gb) n T*T(:c) =0
e e e}
(OR)

b) Determine the values of A for which the following system of equations x +y + 3z = 0, 4x + 3y + Az
=0,2x+y+2z=0 has
(i) a unique solution

(ii) a non-trivial solution



Answer: x+y+3z=0,4x+3y+Az=0,2x+y+2z=0

Reducing the augmented matrix to row - echelon form we get,
[Ajoj=|1 1 30

4 3 A0
21 20
1 1 3 0
Rl(—>R3
— -1 -4 o
—1 A—-20
Ry—Ry—2R 1 3 0
2 2 1 _4 |0
R3*>R3 4R,
O A— 8 0
1 0
R;—R3—R;
— 0 -1 —4 |0

0 0 mnot zero 0

Case (i) when A # 8
[Ajo]=[1 1 3 0

0 —1 —4]0

0 0 00
Here p(A) = 3, p(JA]0] =3
~ p(A) = p(JA|0O]) = 3 = the number of unknowns
~ The given system is consistent and has unique solution.
Case (ii) when A = 8
Here p(A) = 2, p([A|0] =
~ p(A) =p([A|0]) =2< 3 the number of unknowns,

~ The system is consistent and has non-trivial solutions.

47) a) Show that the equation =3 + gz + r = 0 has two equal roots if 2772 + 4¢% = 0.



Answer : Let o, 3,7 be the roots of the equation
flz)=2}+qz+r=0

Si=a+B+7=0 .. (1)
do=af+pytyva=+q i 2)
da=aBy =1 (3)

Given a = 8

(1) =2a+v=0

¥ =2«

2) = a®+ay+ay=gq

a?+2ay=q

a? 4+ 2a(—2a) = q
—4a% =q

-3a%2=q

a? =

—q
3
(3) = a?

(=2

=r
o’ ) —0r

—2a® =r

Taking square on both sides,

(@)’ =

() =

—4q® = 2772

27r* +4¢° =0

(OR)

b) Find the equation of the plane passing through the line of intersection of the planes x + 2y + 3z =

2 and x-y +z =3 and at a distance 2 from the point (3, 1, -1)

V3



Answer : Given equation of planes are x + 2y + 3z = 2 and x-y+z+11 =3

The Cartesian equation of a plane which passes through the line of intersection of the planes is
(a1z+biy+caz—di)+ A(aez + by + oz —da) =0

.". The required equation of the plane is

(x+2y+32—2)+A(z+y+2+8)=0

sA+1)+y2+A) +2(3+A)—2+81=0

The distance from (3, 1, -1) to this plane is 2

V3
. BOHDHIEEN1EHN 248N 5
T OB V3
N+B+Z+2A-F-A-Z+8,  _ 2

fa a 3 A la
VAL #1420+ 4+ 0% +40+9+ A% +60 /3
122 2
= ——=0 = =
VINETI2)314 V3
Squaring on both sides
A2 _1

32440414 3
A2 =3\ 441+ 14

AN=-14
=7
A=
Putting
==L in (1)

The required equation
(z+2y+32-2)-L(z—y+2-3)=0
20 4+4y+62—4—-Tx+T7y—72+21=0
—Sx+1ly—2+17=0

5 —1ly+2—-17=0

48) a) Ifz;=2 + 5i, 25 = -3 - 4i, and z3 = 1 + i, find the additive and multiplicate inverse of z1, z, and z3



Answer : Givenz;=2+05i,2zp=-3-4iandzz=1+1

Additive inverse of z; is

-Z1 = —(2 + 51)

=-2-5i

Multiplicative inverse of z; is
1 _ 1 250

P 245~ 2-5i
[Multiply and divide by the conjugate of denominator]
_ _2-5i _ 2-5i _ 2-5i

22,(51-)2 4-952 4425
(1)t = 35(2- 59 [+ i%=-1]

Additive inverse of z; is

-zo = -(3 - 4i)
=3+ 4i
Multiplicative inverse of z; is
11 344
2 —3—4i —3+41
_ _ —3+di
(—3)"—(4i)”
- 344 _ —3+4i
9—164° 9+16

(22)! = (-3 + 4i)

Additive inverse of z3 is
-z3=-(1 + i)

=-1-i

Multiplicative inverse of z3 is

1 1 1-i _  1-4

zz 144 1—i 12—(32)

(OR)
b) If z;, z; and z3 are three complex numbers such that |z;| =1, |z5]| =2]|z3| =3 and |z, +z, +
z3| = 1, show that |9z1z5 + 42125 + zoz3| = 6
Answer : Given |z1| =1, |z2]|=2, |z3]| =3, |[z1+ 22+ 23| =1
|Zl|2= 1222121=1>2= zl
1
|ZQ|2=4$ZQZ_2= ]_ﬁZQ: ;1_2
|Zs|2=9$23‘,z§= 1@23= 3—3
PO [ R S SR W S I I X
) 21 2 2 2
Sy -
e A I
2122 2123 2223 212223
[olzi+z+zs| =21+ 22+ 23]
_36latzntznl o0 B4+
2112121 e e
[ 121] = |a1], [z2 = |2a1l, [z3] = |Z5]]
_36(1) _ 36
1) ¢

& |9z + 29+ 42123 + 2923| = 6

49) a) Solve the equations:
6x*- 35x3+ 62x%- 35x + 6 = 0



Answer : 6x*- 35x3+ 62x%- 35x + 6 = 0
This equation is type I even degree reciprocal equation.
Hence, it can be rewritten as

6(z24+ 1) —35(z+ 1) +62=0...(1)
putting x + % =y

=z2+ j +2 =1y

=2’ + 4 =y -2

~ (1) becomes as,
=6(y>—2)—35y+62=0

=6y —12—35y+62 =0

= 6y> —35y+50=0

= (By—10)(2y—5) =0

10 5
TY=737
Case (i) when y = %,a}—l—%: 1?0

9

210

:%:%
= 32> — 10z + 3 = 10z
= 32> 10z +3=0
=(z—-3)3z—-1)=0
:>$:3,%
Case(ii)wheny:%,;g_F%:%:%:%
=222 +2=5x=22 —52+2=0
=(x—-2)(2z—-1)=0
Hence the roots are 2,%,3,%

4

~5

(OR)
b) Find the vertex, focus, equation of directrix and length of the latus rectum of the following:

y*-4y-8x+12 =0



Answer: y2-4y-8x+12=0

y?-4y = 8x-12

Adding 4 both sides, we get,
y-4y+4=8x-12+4=8x-8

> (y-2)?2=8x-1)

This is a right open parabola and latus
rectumis 4a=8 = a = 2.

(a) Vertexis (1,2) > h=1,k=2

(b) focus is (h + a, 0 + k)
=>(1+2,0+2)

= (3,2)

(c) Equation of directrixisx=h - a

=>x=1-2

>x=-1

(d) Length of latus rectum is 4a = 8 units.
b5

I Vil 2) g

e
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