TR soled Upo-Date Papers

Inter (Part-Il) 2019

Mathematics Group-li PAPER: II

Time: 30 Minutes| (OBJECTIVE TYPE) m '

Note: Four possible answers A, B, C and D to each question
are given. The choice which you think is correct. fill that
circle in front of that question with Marker or Pen ink in
the answer-book. Cutting or filling two or more circles
will result in zero mark in that question.

11 e =:

(@) Vx (b) ﬁ
(c) %g (d) ;ﬁ 4

2- [tanxdx=:
(@) In|secx]+c ¥ (b) In|cos ecx|+c

(c) In|sin x| +C (d) In|cotx| +cC
ex
3- Iel + 3 dx .
(@) Ine*+3)+c vy (b) e*+c
(c) e +c (d) e +3+cC
d
4- - (cosx?)=:
(ai 2X sin x2 (b) —2x sin x2 v
(c) 2 cos x (d) -2 sin X
o~ If y=sin"’ § .thensiny=:
(@) cosy (b) cos X
(©) 3V @ 3
6- The function y = 27 + x*is a/ an:

(a) Constant function (b) Even functio? 1/
(c) Implicit function (d) Explic3|t fynctlon
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f'(c) = 0 and :
(a) f'(c) >0
(c) f'(c)=0
j.soc2 x dx = :
(a) cot x +C

(c) 2secx+C A ez bl
Tsdex=:
(a) 2n (b) 0 v
(B)] (d) cos n
If f(x) = 2x + 1, then f1(x) = ? :
(a) 2x - 1 (b) 1 - 2x
© x5 @) 252
y-intercept of the line 2x -y -4 =0 is:
(a) 2 (b) -2
(c) 4 (d) 4 v
An angle in the semi-circle is of measure:
(a) 30° (b) 60°
(c) 90° v (d) 180°
The perpendicular distance of a line 5x + 12y = 7
from orlgln IS:
13
(a) ‘1—5 (b) =
(©) 75 V (d) -7
Equation of latus-rectum of parabola y? = 4ax is:
(a) x=-a (b) y=-a
() x=av" (d) y=a
The mid-point of line segment joining A(-8, 3), B(2, --1) IS:
(a) (-6, 2) (b) (10, 4)
(C) ("3: 1) '/

has relatlve maximum at x

(b) f'(c)<0 vV
(d) f(c)# O

(b) tan x +¢c v
1

(d) (-16, -3)
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The triple scalar product of vectors calculates the
volume of:

(a) Triangle (b) Parallelogram
(c) Tetrahedron (d) Parallelepiped v
The equation of line % + § =1isin:

(a) Normal form (b) Intercept form v

(c) Point-slope form (d) Two-points form
The radius of circle x? + y* =5 is:

(@) 25 (b) 5 v

() © (d) (0,0)

Non-zero vector a and b are parallel,ifaxb=:
(@) 0 v (b) 1

(€)= - (d) (a, b)

The solution of the inequality x + 2y < 6 is:

(a) (1 1)5Y (b) (1,3)

(c) (1,4) (d) (1,95
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XD f x and y are SO
terms of the independen

function. For example,
1.x2+xy+y-=0
2 "
2. Xy~ -y =9 $ = + 1 are implicit functions of xandy.

Xy
Symbolically, it IS written as f(x, y) = 0.
Ay
i)  fx) =3xt-2x*, g(x) = -J-; find f(g(x)).

m f(x) = 3x* - 2x2 g(x) = _j_;:_
4 4 2
fog () = flg(x)] = 3 (—};) ) (RT;)

_48 8
T x2 X
_ 48 — 8x
=
1.8(0 =X
==
(i)  Evaluate |Im3b_(—'-ﬂ@:
x—>2 X~—2
Anss kA2 kA2

= |i X +42
h_xl——b2 X — 2 ﬁ.g.ﬁ

-2 (X — 2)/x +/2)



f(x) = x4
f(x + 8X) = (x + )2
f(x + 8x) — f(x) = (x + 8x)% — x?
= X% + 2X 86X + (8%)2 — X2
= 2X 8x + (8x)* = (2x + 6x) &x

e 2X +
&M:u—m=2x+5x (8)(?'—'0)

. OX OX
-~ f(x + 6x) — f(x)
5':!210 OX
lim_(2x + 8x) = 2x
5x—0
ie., f(x)=2x
-« - by a = x
Differentiate w.r.t. ‘x 2 X
a—X d— X
YENEN [ and  u-= a+x

y = ul’2

Now, gﬁ = % u'zl= % UE2

and gg___d_[a—'x]

dx dx|a+X

(a + x)?

O-N@+x)-(@-x)0+1)_-a-x-a+x
(a + x)? T (@it )
nen—2a
S(a+ X)2

Using the formula,

%:gﬁ_g{%, we have
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'1" /2[ —23a ]
dx( a+x 2u (8+x)2

1/2
1(a—X -2a ( g
=§(a+x) * (@ + x)? 3

g X)i 2 -a - a

d 3
(vi) Finda)x( , if x? — 4xy — S5y = 0.
Ansg x2 —4xy -5y =0

Differentiating the equation w.r.t x:
4 (x2 - axy - 5y) = 0
d d d
T X2~ gy 4xy) — g5 (BY) =0
d d d
2x—4[xa;(y)+ya;(x)]-5&(y)=
e {dy ) dy _
2X—4(xdx+y _5dx_0
dy dy _
X = axae =y —55 =0
d
—a§(4><+5)=4y-2x
gy, o (ay=.2X)
dx = 4x+5

_2X—4y 2(x - 2y)
£ 4xX+5 " 4x+5

i ' i 1 = 1
(vii)  Prove that ;= (cot™ x) = - e

I “= — cot—1 — o
t y 2 COt

i coty=
Differentiating w.r.t. x,

adi (coty) = ag; (X)

~coseczy.g§=1
oy A ko g T

dx ~  cosec?y
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1+cot2y 1+ %2

(viiiy Find 5 _l ,ify=Xxcosy.

Ansg y = X COS Y

Differentiate w.r.t x.

d d
'ai' d)((xcosy)

fie O d
= X gy (Cos y) + cos y g (x)

=x(—siny.g§)+cosy(1)

=—xsinyg¥+cosy

a§+xsmya§-cosy

=%¥(1 +XSiny)=CcoSYy

dy __cosy
dx 1+xsiny

(ix) Find f(x), if f(x) = \/In (e + e7%).
Ans 2 Let u = e + e &
Then f(x) = (In u)? and

d d :
()=~ (1n 0)2 = < (1n 4) 2 x S = [ (Inu)2" g5 (I ”)]  dx (ezx o)

L 1 1 J_ 2x —2X
‘(2 (lnu)“z'u)'( et

1 1 L. oo
— — e T D 2 e - e

.45 \/ln (e + e %) e+ e ( )

g2 ra s

LD x=at? dy = t(’f
g&lt(' e 'c'iqt' @) 5t = dt )
= 4bt3
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() Using differential, find dy . When xy —Inx=c.

AnSg xy —InXx=C
Taking differential on both sides,
d(xy — In x) = d(c)
1
xdy+ydx-—xdx—0
1
xdy+ydx—-xdx-0
dx
x dy = x—ydx
1
dx(x—y)
=Xy
dy X _1-=Xxy
dx X T

(sin x + cos? x)
dx.

(i)  Evaluate I g i x
[Ans S M sin X cos? X
I 2 2 dx
cos? X . sin X * cos2 x . sin X

I (cos2 X  Sin x) dx

= [sec? x dx + [ cosec x dx
= tan x + In |cosec x —cot x| + C
(iii)  Find Ix(\l;+ 1) dx ; x> 0.
Ansg [x . x"2 dx + [ x dx
X2
[ x312 dx + 75 +C
522

+—+
2 C

2
2x32  x?

=& +5+cC
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By Chain RUIE: R
dy _dy dt
dx ~ dt * gy
= 3 ___1__
gl 2at
_ 2bt?
e e
g - 2b o
dx¢ a dx (tz)
2D |
Yous i (2t).'&-(t)
- 4bt dt
a °dx
4bt" q%agh
T . 28t i 32

(xi) Define Maclaurin series.

\ 'F r 0
mWehaveao=f(0),a1=f(0), a, =f )

2!
i fHF(OJ 4 fHH(O)
B3 b 3l B )
Following the above pattern, we can write
f")(0
R

Thus substituting these values in the power series. we have
f(x) = f(0) + f(0)x +%.glx2 + f—g(,glx:" i +-fir(]?)x" A
This expansion of f(x) is called the Maclaurin series.

(xii) Determine the interval in which f(x) is Increasing or
decreasing if f(x) = sin x, x e (0, =).

XD f(x) = sin x

f'(x) = cos x

f(x)is+ve V x € (0, 1'-'_)

f(x) is increasing.
f'(x) = cos x is —ve for all x e (12!‘ : n‘)

then tis decreasing.
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-1 dx and V=

Applying the formula for integration by parts we have

J‘xe}«(dx xex Ie x 1 dX
=xe*-e*+C

(vij  Evaluate fe" (cos x + sin xl) dx.
D - Ie"cosxdx+ Je"sinxdx
Integrating 1° integral by parts,
d I .
| = e Icosxdx-— I[&(e*). J'cosxde dx + Iex Sin X dx + ¢

=e".sinx—fe".sinxdx+ Ie*sinxdx+c

=eXsinx+cC
(viii State ‘Fundamental Theorem’ of calculus.

EID i f is continuous on [a , b] and ¢'(x) = f(x), that is,
d(x) is any anti-derivative of f on [a, b}, then

o I f(x) dx = ¢(b) — ¢(a)

Note that the difference ¢(b) — ¢(a) is independent of the
choice of anti-derivative of the function f.

1
(viii) Compute j‘()ut"3 + 1) dx.




Find the ared above x-axis and under the curve y = 5 — x?

(ix) _1tox=2.

from X =

- 52— (-1)] -3 [~ (1)
=5[3]-—%[8+ 1]

= 15—:-13'(9) =15 -3 =12 sq. units

d
' (x) Solve the differential equation siny . cosec X. E§ = 1.
d
Ans sin y cosec X Eﬁ =
. dx
siny dy = cosec X

sin y dy = sin x dx
Isin ydy = Isin x dx + C
—COSYy=—-COS X+ C
COSY=CO0S X—C
COSY=COSX+C
(xi) Define ‘decision variables’.

XD The variables used in the system of linear inequalities
relating to the problems of everyday life are non-negative
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constraints play an important
.hles are decision variables.

f the line 2x + y = 2 joining the points
0) does not satisfy the inequality

LI we draw the graph ? 0
(1, 0) and (0, 2) S(O) +0 =0 # 2 Thus the graph of the

2x + y > 0 because
inequality 2x +y 2 2 IS the close

the line 2x +y = 2. _ |
The intersection point (2, -2) can be found by solving the

equation 2x +y = 2.
4 Write short answers to any NINE (9) questions: 18
(i) Find the coordinates of the point that divides the

join of A(-6, 3) and B(S, -2) internally in ratio 2 : 3.
D Here k, =2, k, =3, )':1=-6,,)<2 =9
By the formula, we have y, = 3, Y, = -

§2x5[+3§—6[=10—18_ —

d half not on the origin-side of

AN 019 5 5
_(2(-2)+3x3 4+9 S
and y= 2+ 3 =T'=—5—=‘|

Coordinates of the required points are (_—_@_ ; )

(ii Find th | ine ioi
) dies :( flzo':z ::: g;g:i::)tjon of the line joining the
EUD> et A(-2, 4) and B(5, 11)
Slope of AB=m=—t—2 .7 __ 7
5 (22) B g )
Mm=t@an6=1 = inclination =90 = tan- (1) = 45°

(iii) By means of slo
pes show that o
B(1, 5) and C(2, 9) are collinear. R A1, )

_ We know that the poin
line AB and BC have the Eam::-s s%pzsand s otoar, i the

SlopeofAB=m=Zg-_—!1=5;@l 9O+ 3
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A Band Care collinear.

ind equation of the line through (-4, 7) and parallel
(iv) ro the line 2X - Ty +4=0.
2x-7y+4=0
~Ty=-2x-4
Ty=2x+4

Slope of required linear = m = %

Equation of line through (-4, 7) with m = —.2,- is

y - ¥y = mx-Xx)

y - =§'(x-(—4))

2
Y—7"7(x"'4)

7y -49=2x +8
2x-7y=49+8 = 2x — 7y = 57
= 2X-7y-57=0
(V) Find equation of circle with centre at (5, -2) and radius 4.

3 XD Here c(h,k)=c(5,-2)andr=4
| Equation of required circle is
' (x—hyZ+(y-kZ=r°
(x — 5)2 + (y — (-2)%) = (4)
(x = 5)2 + (y + 2)* = (4)°
x2+25-10x+y?+4y +4 =16
X +y?—10x + 4y + 29 = 16
x2+y>—10x+4y+29-16=0
X4 +y?-10x+4y+13=0
(vi) Find focus and vertex of the parabola y? =-8 (x - 3).

Ansg y2=-8(x-3) = y‘=-8x where x = x — 3
Comparing it with y? = —4 ax
—4a=-8

4a=8
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Coordinates of focus: (-a, 0)

X=3-2*= f(1, 0)
Coordinates of vertex, (0, 0)
x=0, y=0
X — 3 = 0 v(O, 0)
(viij Find equation of tangent to the parabola x% = 16y at
the point whose abscissa is 8.

LY since x = 8 lies on the parabola,
Substituting this value of x into the given equation, we find

x% = 16y
(8)* = 16y
64 = 16y — y=4
Thus we have to find equations of tangent and normal at (8, 4).

Slope of the tangent to the parabola at (8, 4) is 1. An
equation of the tangent the parabola at (8, 4) is

y-4=x-8
X-y+4-8=0
X-y-4=0

Slope of the normal at (8, 4) is —1. Therefore, equation of
the normal at the given point is

y-4=—-(x-8).

y—-4=+8-x -
x+y-4-8=0
| x+y—-12=0 Pt
(viii) Find foci and vertices of the ellipse 25x? + 9y? = 225.
Ansg 25x2 + Oy2 = 225
Dividing both sides by 225

25¢  9y? 225

225 ¥ 225 = 225

s 5 B,
T




- f=(0,tae)=(0, +4)
V(0, + a) = V(0 + 5)
(ix) Find the angle between the vectors u = 2j - j + k and

(1—J+_) (-i+ )+ 0k)
= (2)(-1) + (-1)(1) + (1)(0) = -3
ul = [2i-j+kl =1/(2)2+ (12 +(1)?=[6

and V| = |- |+J+0k| \(=1)2 + (1)2 + (0)? =2

cos O =
IUI |V|

cose-\l—\ﬁ

_ 6
(x) - Find scalar a so that the vectors 2i + a ] + 5k and

3itj+akare perpendicular
Ansg Let =2i + aj + 5k

and 3| + _| + ak
It is given that u and v are perpendlcular
= (21+a_j_+‘5_|5),(31+1+a_lg)=0

= 6+a+5a=0

3@
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—

%o i
(ai + bj + ck)(i - 0} + OK)
(a)(1) + (b)(0) + ©)O0

it B B W
o Q

QK D=5
e -
'-...-f“___
© o

@i+ bj+ck). (Oi+i+
(a)(0) + b(1) * c(0)=0
Sl (i)

v.k=0
(ai + bj + k) . (0 + 0i +K)

(ax0)+(bx0)+(x1)
e

I:"'utting (ii). (i) and (iv) In €q. (i),
v = (0)i + 0(j) + O(K)
v=0 (Zero / Null vector)

(xii) Proéfhatgx(g+_g)+D_X(§+§)+£x(2"'*!2)=0.
[ axb+axc+bxc+bxa+gcxa+rcxb=0
axb+axc+bxc-axb-axc-bxec=0
=0RHS
(xiii) Find the value of a, so that ai+j,i+])+3k and 2j+j-2
are coplanar. | aoae
D et u=ai+] v=i+j+3k and
w=2j+] -2k
Triple scalar product |
Q| 0
uvw =1 1 3
2t s S
= (-2 - 3) +-1(-2-6) + 0(1 - 2)
=-5a0 +8
The vectors will be coplaner if
-9+ 8 =0 |
-oo = -8

=0
=0
=0 (iv)
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SECTION-II
OTE: Attempt any Three (3) questions.

nor&:
3x if x<-2
={x2-1 if -2<x<2 _
5. 3) If f(X) X 1 | X .
asH 3 . x>2 (3)
discuss continuity at x =2 and x = -2,
D (i) At x=2
@) f(2)=3 (Defined)
=1 Lol - 7t
(b) L.H.L. )I(l_rg (xc-1)=(2)°-1=3
RHL =Ilm (3)=3
X—2
g L.HL. =R.H.L.
(¢ Im f(x) =3
lim f(x) =1(2)
X2
- Hence f(x) is continuous of x = 2.
(i) At = -2

(@) f(-2)=3(-2)=-6 (Defined)
) LHL. = lim 3x=3(-2)=-6

X—>—2

RHL= lim ., (2-1)=(=2)2-1=3

X——2

H.L = R.H.L.

| Hence f(x) is discontinuous at x = —2. There is no need to
investigate (c).

2
(b) Ify=e*sin x, show that %)‘(% ~ 2 % +2y = 0. (9)
Ans g y = €% sin X ()
d d |
a‘x S (e* sin x)
d d

= e Ax (sin x) + sin X 4o (e*)

= eX cos X + e*sin X (ii)
= e* (sin x + COS X)
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o> 3
x+cosx)dxe

— e d
= e* (cos X — SIN x) +e* (sin X + cc))(s X)
J“cc*;sx-—e"z-‘,ln)rz+e sin X + e* Cos X
= e W
= 26"‘ COS X ('")
From (ii),

gl=e"cosx+e"sinx

dx |
=e"cosx+y (From (i))
2 Y

e*cos X= g Y
Putting (iv) in (iii),

dy _ (gx_ )
dx? =2 dx Y
=25~ 2
&y i 2dv s
22 g tY=0 Proved.
12

Q.6.(a) Integrate |3 dx. (5)
o SR R U ISR 12

X3 +8° (x)°+(2° 7 (x+ 2)(x2 - 2x + 4)
Making partial fractions,
12 A Bx + C .
(X+2)(x2-2x+4) x+2 x2_ 2x + 4 (1)
12 = A(x? - 2x + 4) + (Bx + C)(x + 2) (ii)
ForA,let x+2=0

X=-2

Putting x = -2 in eq (z")
12 =A((-2)* - 2(-2) + 4) + 0
12=A(4+4+4)+0
12=12A -
1P
125
1=A

Expanding eq. (ii),

-
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12 = Ax? — 2Ax + 4A + Bx? + 2Bx + Cx + 2C
= (A + B)x? + (-2A + 2B + C) x + (4A + 2C)
Comparing coefficients on both sides,

A+B=0 2A+2B+C=0 |4A+2C =12
1+B=0 -2(1)+2(-1)+C=0
C=4
Putting the values of A, B and C in (i),
12 Tl R iy i
(Xx+2)2-2x+4) X+2 x°-2x+4
' ] X —4
XA 2 X2 +4
. g4 px13,
(Xx+2)(x2—2x+4) 'x+2 Ix2-2x+4
- diie. - 202 dX
_]nIX+2I_2jx2_2x+4dx+3-[x2_2)(+4
San e 2 e
-1n|x+2|-21n|x —2X+4|+3Ix2_2_x_1+(1)2+3
3 Y B, Sl
=Inix+21-31n b2 -2+ 4+ 305 R

-1
=1n |x+2l—%ln I)(2——2x+4|+3[-'\;'§'tan‘1 (X\E ﬂ+C

— 1
=1n|)(+2|—:‘:§'|>u(2—2)(+4ﬂ',|+\/§tan“1 (x\ﬁ)+0

(b) Find equations of two parallel lines, perpendicular to
2x — y + 3 = 0 such that the product of the x- and y-

m 2)(-—-y+3=0
-y =-2x-3
y=2x+3

| 1
Slope of required lines=m = —>5

Equation of required lines are:
y=mx+cC



X = 2C Hig
For y-intercept, put x = 01 (i),
2y-2¢=0 >
NERPE B> YO "
As product of X and y-intercept = 3
(2c)(c) = 3

h a3
=117

C
Putting itin (1)

x+2y—2(i‘\/§q=0

-  x+2y+4/6=0 -
. X+2y+46=0 and x+2y—-\/§=0

COS X
sin x(2 + sin x)

. /2
Q.7.(a) Evaluate the definite integral _’[ dx. (5
6

Ans_ | Let sinx=t = cos xdx-=dt
&)
2
1

Limits: Let X =

=>it = 8in

DA

Let X=75 = t=sin
7
_Cosxdx 1 dt |
JB SIN X(2 + sin x) ~ a0 (2 + t) {
Making partial fractions,
1 A B

X
6
X
2

NIAR

o g e
ForA, lett=0 A 8 ("Q




TR soved UpoDate Papers,

For B, let2+t=0
= -2

putting the value of t in eq. (jii),

1
1=0-2B = B—-—2

putting the value of A and B in eq. (ii),
R T
H2+1) 2t 2(2zed)

Putting it in eq. (i),

/2
I cOS X dX J-
sin x(2 + sin x) P t(2+t)

/6
I gt't"'"_2'1,22 + t

i 1} -5 0n 2+ 4"

- 2[ln (1) = In (%)]—%[In (2+1)-1In (2 +%)j|

'15[0 - In (2) - v [ln (3) - In @H

%[ln (2)] -3 [ln (3) = In (5) + In (2)]

% In (2) = 1In (3) +In (5) - In (2)]

s (é)
i e 7

(b) Minimize z = 2x + y subject to the constraints (5)
x+y>3 , Tx+5y<35 x20, y20

Ans
X+y23 (i) 7x + 5y <35 (ii)
X+y=3 (iii) 7x + S5y = 35 (iv)
Putting x = 0 in (i), Putting y = 0 in (iv),

O+y=3 = y=3 0+5y=35 = y=7
(0, 3)is a point on (iii). | .. (0,7) is a point on (iv).
Putting y = 0 in (i), Putting x = 0 in (iv),
x+0=3 = x=3 7x+0=35 = X=9

= (3, 0) is another point on (iii). (5, 0) is another point on (iv).
Putting x=0,y =0in (i), Puttlng x =0,y =0in (i),
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0+0<35

0>3 0< 35
Which is false. Hence solution | Which is true. Hence solution
region of (1) does not lie on the region of (ii) lies on the origin.

origin-side of (i). side of (ii).
Q.8.(a) Find equation of the line through the point (2, -9
and intersection of the lines (5)

2x+5y-8=0 (i) 3x -4y -6=0 (ii)

From (i), ; :
2x = 8 — Dy Putting eq. (iii) to eq. (i),
x= 22 (i 3(—8-—25’1)-43/:6
24 — 15y — 8y _ 6
2
23y + 24 = 12
~23y = -12
_12
=23
Putting the value of y in eq. (jii),
12
8- 35)
N a2
184 — 60
LW 295 %
i 2
_124 62
4G L2

(23, 23) Is the point of intersection of (i) and (ii).

Equation of line through (2, -9) and (-g-% , %—%) is
¥ yz 3 Y1

X=X,

Yis Yq (X = X,)
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219
y+9='1_6"'()(-—2)

16y + 144 = 219x — 438
219x - 16y —382=0
(b) Show that the circles x*+y*+2x-2y-7=0 and
x2 + y2 — 6x + 4y + 9 = 0 touch externally. (5)

D 2+ y2+2x-2y-7=0 X°+y?—6x+4y+9=0
X2+ y2+2(1)x+2(-1)y +(-7) =0 | x*+y*+2(-3)x+2(2)y+9=0
g.=:, fE==07c, =7 g,=-3,f,=(2),c,=9

c!(-gy, — fy) = (-1, 1) (-, ~f) = €3, -2)

2 di. 2 2
r1=-./gf+f1—c1 rz—f\/gz+f2—~-c2
=~/(1)2 + (=1)2 - (-7) =4/(-3)% + (2)* - 9
=\1+1+7=4/9=3 =4/9+4-9=1/4=2
cicl=r, +r,=3+2=5 . (i)
Also,

cic) =B+ 12+ (217
=m=\[2i5=5 (ii)

From (i) and (ii), it is prove that the given two circles touch
externally.

Q.9.(a) Find an equation of the ellipse having foci (5, 0)
and passing through the point (% - \/3) : (3)

LED F(5,0), F(+5,0) through (5.3
dg = \/5 = e= NS

da
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a? — b* e S ¢=b

ez= 2
- 2 (i)

Equation of required ellipse Is:

ki o s e (i)

. 12a% + 9b? = 4a%b? (iii)
Putting the value of eq. (i) in eq. (iii),

12(5 + b?) + 9b? = 4b%(5 + b?)

60 + 12b2 + 9b? = 20b? + 4b*

0 = 4b* — b2 — 60
let b?=t
42 -t-60=0
(1) £J(E12 — 4(4)(=60) 1 ++/1 + 960
e 2 x 4 i 8
=11—831 = 1+831 &t=1-831
3o T Sh
=8 T
Syt 1O 15
Sen R ~4

Gives imaginary roots, hence discard it.
Yoo abe=t=g Sl =40 '
Putting the values in (i),
a’=5+4=9 = a=4+3
Putting the values in (ii),
2 2
Ttes

_————____\—

(b) A particle acted upon by constant forces 4i + j — 3k

and 3i - j - k is displaced from A(1, 2, 3) to B(5, 4, 1).
Find the work done. (5)
——_——\—%_
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Total force = F = F, +F,
= (4i+]j-3k)+(3i-]-k)

=7i+0) -4k
. e :
d=AB=(5-1)i+@4-2)j+(1-3)k
=4i+ 2] -2k

Work done = F.d = (7i + 0j — 4k)(4i + 2} - 2K)

= (7 x 4)+ (0 x 2) + (-4 x -2)
=28 +0+8=36



