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Model Set -1
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2.

3.
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The question paper is divided into four sections.

Section A: Q. No. 1 contains 8 multiple-choice type of questions carrying two marks
each.

Section A: Q. No. 2 contains 4 very short answer type of questions carrying One
mark each.

Section B: Q. No. 3 to Q. No. 14 contains Twelve short answer type of questions
carrying Two marks each. (Attempt any Eight).

Section C: Q. No.15 to Q. No. 26 contains Twelve short answer type of questions
carrying Three marks each. (Attempt any Eight).

Section D: Q.No. 27 to Q. No. 34 contains Five long answer type of questions
carrying Four marks each. (Attempt any Five).

Use of log table is allowed. Use of calculator is not allowed.

Figures to the right indicate full marks.

For each MCQ, correct answer must be written along with its alphabet.
eg,(@)../(b)../(c)../(d)...Only first attempt will be considered for
evaluation.

10. Use of graph paper is not necessary. Only rough sketch of graph is expected:
11. Start answers to each section on a new page.

Q. 1 | Select and write the most appropriate answer from the given alternatives for
each sub-question:

1.i Which of the following statement is true

1.3+7=40r3-7=4

2. If Pune is in Maharashtra, then Hyderabad is in Kerala
3. Itis false that 12 is not divisible by 3

4. The square of any odd integer is even

1.ii

If A =

COS (x sin cx 10
] , then A' =
—sina cos 10«



1 cos1l0a@ —sinl0 o
sinl0a coslla |
[ cosl0a sinl0a

> |—sinl0a cosl0a)

, coslDa sinl0a |
—sinl0a — cos 10 o
cosl0a —sinl0 o

4 —sinl0 @ —cos 10 a|

1.iii Bernoulli distribution is a particular case of binomial distribution if n =

1.4
0

B W
_ N

1.iv
—C3, form =1, 2, 3,
I

0, otherwise

If the p.m.f. of a d.rv. Xis P(X = x) = { then E(X) = ____
343
297
294
251
297
294
204
4 272
297

1.v
The separate equations of the lines represented by 322 — 2»/§my — 3y =0are



1.m—|—v’§y:0andx/§m—l—y:0
2.$—v"§y:[landx/§m—y:0
3. — v""§y= 0 and 1-"§I+y= 0

4.m—|—\/§yzﬂandx/§m—y:0

1.vi
E'-2 1 2 EI

Let I4 2/ dz and Izzf — dax then
s logzx 1 T

1. 14 = 1I

' 1_ 3 2‘

2|1 + |2:U

3.|1 :2|2

4.'1 = |2

1.vii

If/ L =0+ th f =
® = TiX C, en ® =
r -+ x° T+ x°

1.f(x) - logx + ¢

2.fx) + logx + ¢

3.logx - f(x) + ¢

1
4 —z° flx) + ¢
5)

1.viii If the foot of the perpendicular drawn from the origin to the plane is (4, -2, 5), then
the equation of the plane is

1.4x+y+5z=14
2.4x -2y -5z=45
3.x-2y-5z=10
4.4x+y+6z=11



Q. 2 | Answer the following questions:

2.

State the truth value of v/3 is not an irrational number
Ans,
letp: V'3 is irrational number.
= Truth value of pis T.
L~p V'3 is not irrational number.
= Truth value of ~pis F.
2.ii
Find the polar co-ordinates of point whose Cartesian co-ordinates are (lx/g)

Ans.
% y) = (1 \/E) ....... [Given]
Using x = r cos 8 and y = r sin O, where (r, 8) are the required polar co-ordinates, we get
1=rcos® V3=rsinb
Now, r = x/m
- ViT3

=2

rsin @

and tan 8 =
rcos g



V3
1

tanf = tana implies]

mw
~B=nmr+—,ned ...
g 3 f=nr+ane/’

For polar co-ordinates, 0 < 8 < 2n

T T A7
',e:— e: _ = —
gor 1'r—|—3 3

But the given point lies in the 15t quadrant.

o
3

~. The required polar co-ordinates are (2, g)

2.iii Solve each of the following inequations graphically using XY-plane:

4x-18=0
Ans.

18 9
— =45
2

Consider the line whose equation is 4x - 18 = 0 i.e. x = vy
This represents a line parallel to Y-axis passing3through the point (4.5,0)
Draw the line x = 4.5

To find the solution set, we have to check the position of the origin (0, 0).
Whenx=0,4x-18=4x0-18=-18>0

=~ the coordinates of the origin does not satisfy thegiven inequality.

=~ the solution set consists of the line x = 4.5 and the non-origin side of the line which is
shaded in the graph.



vt

Y' x=45

2.iv The displacement of a particle at time t is given by s = 2t3 - 5t2 + 4t - 3. Find the
velocity when t = 2 sec

Ans.
s =2t -5t2 + 4t -3

_ds
ot

R

= 6t°— 10t + 4

Vit_p) = 6(2)° - 10(2) + 4
=24-20+4

= 8 units/sec

Q. 3 | Attempt any Eight:

Write the converse and contrapositive of the following statements.
“If a function is differentiable then it is continuous”

Ans. Let p: A function is differentiable,

q: It is continuous.

=~ The symbolic form of the given statement is p — q.
Converse: q = p

i.e. If a function is continuous then it is differentiable
Contrapositive: ~q = ~p

i.e. If a function is not continuous then it is not differentiable.



Q.4

Find the principal solutions of tan x = —/3

Ans.

tanx:—x/ﬁ
m
—ta.u(—)
3
m
tan(:lr——)
3
~tan( 25 ) and tanx = t (2 ?T)
= tan 3 an anx = tan| 2w 3
(7)
= tan| —
3
-

2T DT
EUChthEtDE ? < 2?].'E|nd'|]"_~i ? < 2

Stanx

~tanx

. o . 2T DT
~. The required principal solutions are x = 3 and x = 3

Q. 5 Find the combined equation of the following pair of lines passing through (2, 3) and
parallel to the coordinate axes.

Ans. Equations of the coordinate axesarex=0andy =0

=~ The equations of the lines passing through (2, 3) and parallel to the coordinate axes are x
=2andy=3.

ie.x-2=0andy-3=0

=~ Their combined equation of these lines is
(x-2)(y-3)=0

le,xy-3x-2y+6=0

Q. 6 Find k, if the sum of the slopes of the lines represented by x2 + kxy - 3y2 = 0 is twice
their product.

Ans. Comparing the equation x? + kxy - 3y? = 0 with ax? + Zhxy - by2 =0,
Weget,a=1,2h=k b=-3.



Let m1 and mz2 be the slopes of the lines represented by x% + kxy - 3y2 =0

. —2h k k
LM M- = —_ e =
TR -3 3
a 1 1
Andmim; = — = — = ——
b —3 3
Now, mq; + my = 2(mym>) ....(Given)
k 1
— =92 —=
3 3
Lk=-2.

Q. 7 Find the differential equation of family of all ellipse whose major axis is twice the
minor axis

Ans. Let the equation of ellipse be
2 9
IR
a b

=1 .. (i)

Since the major axis is twice the minor axis,
2a = 2(2b)
~a=2b ... (ii)

Substituting (ii) in (i), we get

T2 yQ

(2b) b2
L

ip? b2

s %2+ 4y? = 4b?
Differentiating w.r.t. x, we get

2 dy _

d
ST+ 4yd—y = 0, where is the required differential equation.
T



Q. 8 Solve the differential equation sec2y tan x dy + secZx tan y dx = 0
Ans. sec?y tan x dy + sec’x tany dx =0

Dividing both sides by tan x tan y, we get

2 2
sec*ytanx sec” r tan
Y dy Y dez =20
tan xrtany tanxtany

EEC2$ SEng

dx +
tan

dy=20
tan x 4

Integrating on both sides, we get
2 2
sec” @I s5ec
f dz + / J dy=0
tan tany

~ log |tan x| + log [tan y| = log ||

= log |tan x.tan y| = log |c|

~tanxtany=c

Q. 9 Find the derivative of the inverse of function y = 2x3 - 6x and calculate its value at x =
-2

Ans.y =2x3 - 6x

Differentiating w.r.t. x, we get



dy d . 9
= 2(3x9) -6
- 6x2 -6
= 6(x% - 1)
dy 2
= —6/(—2)°—1
dm)m=_2 {( ) }
= 6(3)
=18
(d:r) B 1
' d_ N d
I (d_g):1:=—2
_ 1
18

Q. 10 A car is moving in such a way that the distance it covers, is given by the equation s =
4t2 + 3t, where s is in meters and t is in seconds. What would be the velocity and the
acceleration of the car at time t = 20 seconds?

Ans. Let v be the velocity and a be the acceleration of the car.

Distance travelled by the car is given by

, ds
- Velocity =v = —

dt

= % (4‘[2 + Bt)

dv

Acceleration=a = —
dt

d
= —(8t+3
5 (8t +3)



=8 (i)

Velocity of the car at t = 20 seconds is

Vit_sn) = 8(20) + 3 .....[From (i)

= 163 m/sec.

Acceleration of the car at t = 20 seconds is

a_gp) = 8 m/sec® .. [From (ii)]
Q.11

feﬁlogz{;rai + 1)_1d1.'
Ans.

let| = [eglﬂgm(md + 1)_ld:1r

9105{13)

- / A
zt+1
I3
= | ——dzx
zt+1
Putx*+ 1=t
Differentiating w.r.t. x, we get
4x3dx = dt
Ax3dx = dt
1
-
~oxtdx = 1 dt

1 dt

4 t

1
= loglt
Llosltl +¢

1= Yool
~l= 4]-:)g|:t: —l—l‘—l—c

Q.12



Reduce the equation r - (ST + 4} + 12I::) = 8 to normal form
Ans,

Equation of planeisr - (3; + ri.lj + IZE) =8

This is of the form,

r-n=8, wheren = 3T+4j+ 12k

Now, |n| = V32 442 122

=9+ 16 + 144
=13

The equation r - n = 8 can be written as

8
n

- (8- 4. 120 8
e, - | = —,
13 1377 13 13

- n
r-— =
n

which is the normal form of the plane.

Q. 13 Find the Cartesian equation of the line passing through A(1, 2, 3) and B(Z2, 3, 4)
Ans. The Cartesian equation of the line passing through A(x1, y1, z1) and B(xz, y2, z2) is
L — I Y—Hh £

Ty — Iy Ya — 11 Z— 2

~. The Cartesian equation of line is
r—1 y—2 z-3
2—-1 3-2 4-3

SXx=1l=y-2=z-3

Q. 14 If aba’,b™ and cc™ are position vectors of the points A, B, C respectively and abc5a™-3b"™-
2c¢ =07, then find the ratio in which the point C divides the line segement BA



Ans.

52 —3b—2c=0

. 2c=5a—3b
_  5a—3b
LT
2
_  5a—3b
Lc_a—sb
5—3

~ The point C divides the line segment BA externally in ratio 5:3.

Q. 15 | Attempt any Eight:

Write the converse, inverse, and contrapositive of the following statement.
"If it snows, then they do not drive the car"

Ans. Letp: It snows.
q: They do not drive the car.

=~ The given statement is p — q.

Its converse is q — p.
If they do not drive the car, then it snows.

[ts inverse is ~p = ~q.
If it does not snow, then they drive the car.

[ts contrapositive is ~q = ~p.
If they drive the car, then it does not snow.

Q.16

2cosA cosB 2cosC a b : : :
— = — + —, then show that the triangle is a right angled
a b C bc ca

In AABC, if

Ans. In AABC by cosine rule, we get



I::|E+r:2—a2 a —|—r:2—l:32 ag-l—bﬂ—ac2
cos A = ,cos B = ,cos C =
2bhc 2ac 2ab
2 cos A cos B 2cosC a b ,
= — + — [Given]
a b C bc ca
2 2 ) ) 2
l2@-+c—a) a2 p? 2@-+b—m)__2¥+2§
' 2abc 2abc 2abc 2abc

= 2b% + 2c2-2a? + a? + 2 —b? + 2a% + 2b% - 2c? = 2a% + 2b?
~bf-a+c?=0

na®=b%+ ¢

Hence, AABC is a right angled triangle.

Q. 17 Maximize z = 10x + 25y subjecttox+y<5,0<x<3,0<y<3

Ans. To draw the feasible region, construct table as follows:

Inequality x<3 y<3 x+y<5
Corresponding equation (of line) x=3 y=3 x+y=5
Intersection of line with X-axis (3,0) - (5,0)
Intersection of line with Y-axis - (0, 3) (0,5)
Region Origin side Origin side Origin side

x 20,y = 0 represent 1st quadrant.

Shaded portion OABCD is the feasible region,

whose vertices are 0(0, 0), A(3, 0), B, C and D(0, 3).

B is the point of intersection of the lines x=3 and x +y = 5.
Substitutingx=3 inx +y =5, we get

y=2

~B=(3,2)

C is the point of intersection of the linesy =3 and x + y = 5.

Substitutingy =3 inx +y =5, we get



Xx=2

~C=(2,3)

Here, the objective function is Z = 10x + 25y
~Zat0(0,0)=10(0) +25(0) =0
ZatA(3,0)=10(3) +25(0) =30
ZatB(3,2)=10(3) +25(2)=30+50=80
ZatC(2,3)=10(2)+25(3)=20+75=95

Z atD(0,3)=10(0) +25(3) =75

-~ Z has maximum value 95 at C(2, 3).

~ Z has maximum value 95 whenx =2 and y = 3.

Y x=3
\69__
4--
C2.3
b©.3).] '/(’) i S
@ e
4 ]
14 /
X' 222727 /AAO':O) e
of 1 2 3 4 Nj 8
\ 4 v
Y’ x+}==5

Q. 18 The probability that certain kind of component will survive a check test is 0.6. Find
the probability that exactly 2 of the next 4 tested components survive

Ans. Let X denote the number of tested components survive.
P(component survive the check test) = p = 0.6 ...[Given]
~q=1-p

=1-0.6

=0.4

Given,n=4



~X~B(4,0.6)
The p.m.f. of X is given by

P(X = x) = 'C_(0.6)"(0.4)* %,z =0,1,....4

=~ P(exactly 2 components tested survive)

=P(X=2)

=4C2 (0.6)2 (0.4)2

=6(0.36)(0.16)

=0.3456

Q. 19 A random variable X has the following probability distribution :
X 012 3 45 6 7

P(X) 0 k 2k 2k 3k k2 2k2? 7k2+k

Determine :

(1) k

(i) P(X < 3)

(iii) P(X > 4)

Ans. (A) (i) Since P(x) is a probability distribution of x,
[

EI DP(E) =1

~P(0)+P(1)+P(2)+P(3)+P(4)+P(5)+P(6)+P(7)=1
~0+k+2k+2k+3k+k2+2k2+7k2+k=1
~10k2+9k-1=0

~10k2+10k-k-1=0

~ 10k (k+1)-1(k+1)=0

~(k+1)(10k-1)=0

~10k-1=0

(i) P(X<3)=P(0)+P(1) + P(2)
=0+k+2k
=3k



=3 (1/ 10)

=3/10".

(i) P(0<X<3)=+P(1)+P(2)

=k + 2k

=3k

=3'(1/ 10)

=3/10".

Ans. (B)
8

i. The table gives a probability distribution and therefore Z P, =1
i=1

~0+k+2k+2k+3k+kZ+2k2+7kZ+k=1

~10kzZ+9k-1=0

~10kzZ+10k-k-1=0

~10k(k+1)-1(k+1)=0

~(10k-1)(k+1) =0

1

wk=—ork=-1
10

But k cannot be negative

1
k= —
10

ii. P(X < 3)

=P(X=0orX=1orX=2)
=P(X=0)+P(X=1)+P(X=2)
=0+k+2k

=3k

3

10

iii. P(X > 4)



=PX=50orX=60rX=7)
=P(X=5)+P(X=6)+P(X=7)
=k +2k2+ 7k2 + k

=10k2 + k

2
1 1
10( — —
(10) " 10
1
10

S
| l,_:]|,_.

[
3x
_ 2
= log \/tan(4)
—1og | tan [ 3%
—c:-g_a,n 1

Differentiating w. r. t. X, we get




Q.21 Find the values of x, for which the function f(x) = x3 + 12x2 + 36x + 6 is monotonically
decreasing

Ans. f(x) =x3 + 12x2+ 36x + 6

o f'(x) = 3x2 + 24x + 36

=3(x2+8x+12)

=3(x+2)(x+6)

f(x) is monotonically decreasing, if f'(x) < 0
2 3(x+2)(x+6)<0

S (x+2)(x+6)<0
ab<0&©a>0andb<0ora<0andb>0
~ Eitherx+2>0andx+6<0

or

x+2<0andx+6>0

Casel:x+2>0andx+6<0



~x>-2andx<-6,

which is not possible.
Casell: x+2<0andx+6>0
~Xx<-2andx>-6

Thus, f(x) is monotonically decreasing for x € (- 6, - 2).

Q. 22 Aladder 10 meter long is leaning against a vertical wall. If the bottom of the ladder is
pulled horizontally away from the wall at the rate of 1.2 meters per seconds, find how fast
the top of the ladder is sliding down the wall when the bottom is 6 meters away from the
wall

Ans. Let AC be the ladder. BC = x be the distance of the bottom of the ladder from the wall
and AB =y be the distance of the top of the ladder from the floor.

A
™

10 m

B ¥* C

T
Then, E =1.2m/sec AC=10m,BC=6m ... [Given]

By Pythagoras theorem, we get
x2 +y2 = AC?

S y2 = ACZ - X2

~y2=(10)2-x2 ... (1)

Differentiating w.r.t. t, we get



y— = —2r—
T Tt
dy —z dz
dt  y dt
—6(1.2
= g —( 1)
Y

Substituting x = 6 in (i), we get
y2 = (10)2- (6)?

=100 - 36

=64

~y=8

Substituting y = 8 in (ii), we get
dy  (=6)(1.2)

dt 8

=- 0.9 metre/sec

Thus, the top of the ladder is sliding down at the rate of 0.9 meters/sec.
Q.23

fsinh[;l:—l-u].—ﬂ:?]
e dx

2

l1—=

Ans.






. 3 11 :
fiix) =z — o f(1) = - O [ CTAV=T2]

f(x) = /f'(;t:) dz

3
= [(w — E)d:r:
[:de—gf:c_gdx
z? 2
‘E‘“(?F)*‘

« + 5 +cC
2 22

(1)° 3
2 2(1)%+4c

~f(x) =

T TRt

7

Substituting ¢ = 3 in (i), w get
- z? . 3 N 7
X=—+ — + —
2 212 2

Q.25
If A(5, 1, p), B(1, g, p) and C(1, =2, 3) are vertices of

4 1

triangle and G (r, 3 E) is its centroid then find

the values of p,gand r



Ans.

Let a, b, ¢ be the position vectors of points A, B, C respectively of AABC and g be the position

vector of its centroid G.

5=5|+j+pk
b =i+ qj+ pk
C—I—2}+3k
and
. 4- .
=rn——=j+ —k
? 3773

~. By using centroid formula,
a+b+c
3

g

~3g=a+b+c
1 - ~ - - - - - ——

(l——J+—k)=(5i—|—j+pk)—I—(i+qj—|—pk)—|—(i—2j+3hatk)

2 3i—4j+k="T+(q— 1)+ (2p + 3)k

.. By equality of vectors, we get

Ir=7,-4=g-1and1=2p+3
7
= —, = — 3 d = —
I 3 d and p
Q. 26 Show that the points A(2, -1, 0) B(-3, 0, 4), C(-1,-1,4) and D(O, - 5, 2) are non
coplanar

Ans.



e

na=2i—jb=—3i+4kc=—i—]+4kd = —5+ 2k
~AB=b—a

- (—3i+4§) - (2?—])

= —5i+j+ 4k

AC=c—a

= (—T—]+ 4[&) - (2?—]’)

= 3+ 4k

= —2i—4j + 2k

Points A, B, C, D are non-coplanar if E, AC and AD are non-coplanar.

-5 1 4
E-(Rx@):—g 0 4
-2 —4 2

= —5(0 + 16) — 1(~ 6 + 8) + 4(12 - 0)
= —5(16) - 1(2) + 4(12)
=802 + 48

=-3420

.. The points A, B, C, D are non-coplanar.



Q. 27 | Attempt any Five:

If three numbers are added, their sum is 2. If 2 times the second number is subtracted from
the sum of first and third numbers, we get 8. If three times the first number is added to the
sum of second and third numbers, we get 4. Find the numbers using matrices.

Ans. Let the three numbers be x, y, z.
According to the first condition,
X+y+z=2

According to the second condition,
(x+z)-2y=8

ie.x-2y+z=8

According to the third condition,
3X+y+z=4

Matrix form of the given system of equations is

1 1 11 (= 2
1 -2 1{|y| = |8
3 1 1|z 4

Applying R = Ry = Ry and Ry — Ry - 3R;

1 1 1]z 2
0 -3 0f|y| =
0 -2 —2| |z —2

Applying Ry — (—%) R> and Ry — (—%) R
o 1ol Lol -1
o v o] 4]



Applying Ry = Ry = R,,

0ol ] -1
o o aJl:] [s]

Hence, the original matrix is reduced to an upper triangular matrix
=~ By equality of matrices, we get

X+y+z=2 ... (1)

y==2 . (ii)

Z2=3 . (iii)

Puttingy = -2 and z = 3 in equation (i), we get
X-2+3=2

~x=1

Hence, 1, -2 and 3 are the required numbers.

Q.28

1 1 1
Prove that 2 tan ! (E) + tan ! (?) — Etan_l( -

Ans.

e
™
Il
W=



1 1 1
B -1 1 1
LLHS. = 2tan (E) + tan (?) + 2 tan (E)
=2 _tﬂ,ﬂ_l 1 + tan ! 1 + tan ! l
| 8 5 7

= tan"1(1)

= tan" (1)
_ o

4

Q. 29 Find the area of the region lying between the parabolas 4y2 = 9x and 3x2 = 16y



Ans. Given equations of the parabolas are

From (i), we get

9
yo = —x

4

LY = %\/E ii) e[ I first quadrant, y > 0]

Find the points of intersection of 4y? = 9x and 3x2 = 16y.

Substituting (ii) in (i), we get

9o 2
-ﬂl(gliﬁ) = Oy

s x4 = 64x

~xXt-64x=0

~xX(x3-64)=0

~x=0o0rx3=64=43

~x=0orx=4

Whenx=0,y=0and whenx=4,y=3

=~ The points of intersection are O(0, 0) and B(4, 3).



Draw BD 1 OX.

PSRy L
A
X'+ h, X
oN\_ D@,0)
4y* = 9x

Required area = area of the region OABCO
= area of the region ODBCO - area of the region ODBAO

= area under the parabola 4y? = 9x - area under the parabola 3x2 = 16y

4 4 2
3 3

I
b |
:ET"‘-;

159
=

b=
o

=

|
5| co
o~

e W

=
=]

o

=

I
b | o
1

3 1 ;]

= 2 - _

(@ o] - 5 [@° ~]

1

=8 — —(64
1o (64)

=8-4

= 4 sqg.units

Q.30

! . 2z
Evaluate: sin dr
o \1+z2 1+ z2



Ans.

! 1 . _f 2=z
let | = sin drx
0 1‘|‘$2 1‘|‘I2

Putx =tan 6
-~ dx = sec’8 d8
Whenx=0,8=0andwhenx=1,0= E

1 1 2 tan 6
sl = fd (—) sin_l(i) sec’ @ dé
0 1+ tan?é 1+ tan24

= /d( 12 )sin_l(sinﬁﬂj sec’ 9 df
o \ sec®f

Q. 31 The rate of growth of bacteria is proportional to the number present. If initially, there
were 1000 bacteria and the number doubles

r

in 1 hour, find the number of bacteria after % hours (Giwen v@ = 1.414)

Ans. Let ‘X’ be the number of bacteria present at time ‘t’.

dr
L — DO T
dt

dx

s— = kx,
&



where k is the constant of proportionality.

9T

£

Integrating on both sides, we get

Ef:kfm
£

~logx=kt+c ... (i)
Whent=0,x=1000
~log (1000) =k(0) +c
~ c=1og (1000)

~log x =kt +log (1000) ...(ii) ...[From (i)]
Whent=1,x=2000

~log (2000) = k(1) +log (1000)
~log (2000) - log (1000) = k

D
When t =—, we get
2
D .
log x = Ek + log(1000) ... [From (ii)]

~logx = (g) log 2 + log(1000) ....[From (iii)]
= log (2*3) + log(1000)

= log (4@) + log(1000)

= log (4000 \/5)

= log (4000 x 1.414)

= log x = log (5656)
~X=5656



.
Thus, there will be 5656 bacteria after % hours.

Q. 32 If y = f(u) is a differentiable function of u and u = g(x) is a differentiable function of x
such that the composite function y = f[g(x)] is a

. . . dy dy du . dy .2
differentiable function of x, then — = — - —. Hence find — if y = sin“x
dx du dx dr
Ans. Let 6x be a small increment in the value of x.
Since u is a function of %, there should be a corresponding increment du in the value of u.
Also y is a function of u.

=~ There should be a corresponding increment 8y in the value of y.

, Yy oy  ou
C der, = X
onsider o 50 X 52
Taking lim on both sides, we get
dax—
. 0y .0y . du
lim —= =lim —x lim —
J.zl:iﬂﬂ ox J;:iﬂﬂ ou Jiiﬂn ox
As &x — 0, 6u = 0 .....[uis a continuous function of x]
4 1) 4
2 lim 2 —lim 2% lim 2% ....)

dz—0 0  du—0 du  dz—0 Ox

y is a differentiable function of u and u is a differentiable function of x.

d
s lim — = °y exists and is finite.
su—0 Ou du



From (i), we get

oy dy du
li = (]
Ezr—>n[] ox du . dz i

Here, R.H.S. of (ii) exists and is finite.

Hence, LH.S. of (ii) should also exists and be finite.

- lim ﬁ = ﬂ exists and is finite.
sr—0 Ox dx

. Equation (i) becomes

dy dy y du
dz  du = dz
y = sin?x

Differentiating w.r.t. x, we get

ﬂ — i{siﬂﬂ .'I:)
dz dx

: d .
= 2sinx - —(sinx)

HH

= 2 sin X cos X

Q.33

z+1 y+3 =z-4

—10 -1 1
r+10 y+1 =z-1

—1 -3
find the coordinates of the point of intersection

Show that the lines and

intersect each other.also

Ans.



The wvariable point on the line

— -1 1
Lx+1==10Ay+3==-Az-4=A
LXx=—10A-1,y=-A-3,z=A+4 ... (i)
Also, the variable point on the line
x+ 10 y+1 z—1 .

= = is
-1 —3 4
z+10 y+1 z—-1 _
-1 =3 1 "
SX+ 10 =—py+1==-3y2z-1=4p
SXx=—p-=10,y=-3pu-1,z=4p+ 1 ...(i

Given lines intersect each other if there exist some values of A and p for which

-10A-1=-p-10,-A-3
=—3p-Tand A+ 4

=4p + 1

S A10A—p =9 (i)

A-3p=-=-2 ...(0v

A—dp==3 ...V

Subtracting equation (iv) from (v), we get
A—4dp=-3

A-3p=-2



Subtracting equation (iv) from (v), we get

A—4dp=-3
A=3p=-2
- + = +
_=—p=-1
LU=

Substituting p = 1in (iv), we get

A=-3(1)=-2

SAh=-2+43

A=

Since the values of A and p exist, the given lines intersect each other. To find the point of
intersection, substituting the value of A = 1 in equation (i), we get
x=-10-1,y=-1-3,z=1+4

.‘.x:—ll,y:—4,Z:5

=~ Point of intersection of the lines is (x, y, z) i.e,, (-11, - 4, 5).

Q.34
Let A(g) and E(E) are any two points in the space

and R(F) be a point on the line segment AB dividing
it internally in the ratio m : n, then prove that
- mb4na
r= ———
m + n
Ans.

R is a point on the line segment AB(A-R-B) and AR and RB are in the same direction.



Point R divides AB internally in the ratiom : n

- n{AR) = m(RB)

Asn (ﬁ) and m(@) have same direction and magnitude,

(ﬁ) :m(@)
.-.n(oa_@) =m(ﬁ—ﬁ)
.-.n(F_a) =m(5_?)

- nr—na—=mb — mr

m?—l— nr = mE—I— na
(m+n}_r= mb + na

- mB-I— na

L=
m + n



