HOLIDAY HOME WORK
CLASS - XII

SUBJECT - MATHEMATICS

1. The following activities from NCERT laboratory manual (Higher Secondary
stage) to be done on a practical file.
0] Activity - 3,4,9,11, 12 & 13

2. Do the following assignments of chapter 1-5 & 6:

Chapter 1 :Functions(4/6 marks)

Show that an onto function f:{1,2,3} — {1,2,3} is always one-one and vice-versa.

Check the injectivity and surjectivity of the function f: N — N defined by

n odd

n even

{
f(x) =4
|
(

Show thatif f: A - Band g: B — C are one-one then gof : A — C is also one-one.
Show thatif f: A - B and g : B — C are onto then gof : A — C is also onto.

Let f : W —» w be defined as

n-1 |, n odd
f(x) =
n+1 , neven

Show that f is invertible. Find the inverse of f. Where, W is the set of all whole
numbers.

Show thatf:R — {x € R: -1 <x <1} defined by f(x) = L, x — R is a bijective

1+|x|

function.



10.

11.

12.

Ans.

13.

14.

15.

16.

17.

Check the injectivity and surjectivity for the f :, R - R defined by f(x)

X

2,VXER
1+ X

Let C be the set of complex numbers. Prove that f : C - R given by f(z) = |2|,V2
e C. is neither one-one nor on to.

Let the function f : R — R be defiend by f(x) = cos x V x € R. Show that f is
neither one-one nor on to.

Let A = [-1, 1]. Then discuss whether f : A — A defined as f(x) = x | x| is one-one,
onto or bijective.

Classify the following functions as one-one, onto or bijective.
(i) f: N — N defined by f(x) =x2+1

(i) f:Z — Z defined by f(x) = x3

Consider f : R - f:R - {i}a R - {i} given by f:R = X 3. Show that f is
3 3 3x + 4
bijective.
-1 (x) = £ (x) = x -3 £750) = i,x B
4 — 3x 4 10

. 2x + 3

Show that f : Q - {3} - Q defined by f(x) =
X -3

Let f: [0, ©) = R be a function defined by f(x) = 9x2 + 6x - 5. Prove that f is not
invertible. Modify, only the codomain of f to make f invertible and then find its
inverse.

Letf, g : R — R be two functiosn defined as

f(x) = | x| +xand g(x) = |x| - xVx e R.

Then, find fog and gof.

If the function f : R — R be defined by f(x) =2x -3 and g: R - R by g(x) =x3+5,
then prove that gof : R — R is a bijective function. Also, verify that (gof)-! = f-log-

1.

If f : R > Ris defined by f(x) = x? - 3x + 2 write f(f(x))



Ans. x*-6x3+10x2 - 3x
18.  Letf:[0,1] — [0, 1] be defiend as

X, if x is rational
f(x) = . L
1 - x if x is irrational

Then find (fof) (x)
Ans. x

X

19.  Letf:R — Rbe defiend by f(x) =3x?-5and g: R — R by g(x) = Then find

o
1+ X

gof.

3x’ -5

Ans. " ;
9x - 30x" + 26

Chapter 2:Inverse Trigonometric Functions (Assignment 2)

1. Find the value of sin [2 cot 'l(iJ J
12 (2 marks)
2. Evaluate cos [sin 121 e ! i}
4 3 (2 marks)
3. Find the value of tan? (sec-! 2) + cot? (cosec-! 3)
(2 marks)
4. I[f3tan1 x + cot-l x = 1, then find x.
6 (2 marks)
5. If tan-! x + tanly = 4%, then find cot- x + cot-1 y.
° (2 marks)
6. Simplify cos ‘{icos x+ sin xJ,x e[_% ,i}
> > 4o (2 marks)

(4/6 marks)



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Find the real salutions of the equation:

tan 711/x(x+1)+sin 71\/x2+x+1:£
2
Show that tan [%sin - %j - _;/7 and justify why the other value

ignored?

If o < 2sin-1 x < 3 then find o and .

Find the greatest and least values of (sin-! x)? + (cos™! x)2.
Find x for the equation:

Sin-1 x + sin! (1-x) = cos! x

Show that 2tan-1 4[ tan —tan (i - EJ ]} =tan _sin acos B
( 2 4 2/ cos o + sin B

Simplify tan-1 1 + tan-2 + tan-1 3

Solve 4sin-1 x = © - cos1 x

5752

8

Solve (tan-! x)2 + (cot-! x)2 =
Solve 2 + ax-! (cos x) = tan " (2C0SeC X)

. . _ T
Solve sin 1 6x +sint 6+/3x = - —
2

1 24/2
Prove that cos > = =sin '~ tan ‘242
3 3

_ _ T
Solve cot ' 2x + cot '3x = —
4
X 7w

2 6

Express sin [x Vi-x - x1-x? ] in simplest form.

Solve cos ' x + sin -

Answers

4 +

3



~ 120 3415 — /7

1. 2.
169 16
3. 11 4, x- X
3
5. il 6. tan L N
5 3
7. 0, -1 9. a=0,p=n
nz 5n2
10. least value = o greatest value =
4
1
11. 0, — 13. T
2
1
14. X = — 15. -1
2
16. X = — 17. X = -1
4 12
19. x=1 20. 1

21. sin 'x —sin ta/x

Inverse Trigonometric Functions (Assignment 1)(4/6 marks)

12 . 3 ., 56
1. Prove that cos ' =—+sin ' ==sin ' —
13 5 65
_, 63 . 5 . 3
2. Prove that tan " —=sin " —+cos " —
16 13 5
.1 .1 .1 .1 b1
3. Provethat tan " =+tan '—+tan T—+tan ‘= —.
5 7 3 8 4
. 1-x 1 _
4. Solve tan =—tan 'x,x>0
1+ x 2
B B n )
5. If sin "(1-x)-2sin 'x = —, then find the value of x.
2
3
6. Solve cos(tan ' x) = sin (cot - —j.
4



10.

11.

12.

13.

14.

15.

16.

17.

18.

Show that cot1 7 + cot1 8 + cot-1 18 = cot-1 3.

1]

How many solutions does the equation tan-! x - cot-! x = tan-! [T J have?
3
Unique Sol.
1 x—=1 g X+1
Solve for x: tan ~* +tan -
X -2 X+2 4

_1|r\/1+sin X +\/lfsin x—:
L\/1+sin X —v/1-sin x |

Prove that cot

X T
—, X E[O,_j .
2 4

1 1 1
Prove that tan ’l[—) + tan *1[—) + tan *1[_] -
2 5 8 4
|— . -1 3 -1 3~| 6
Prove that cos |sin ~*—+ cot ' — | = .
L I 5 ’ ZJ 54/13

4] cos x ] 9w X (—TE TEJ
=——-—Xe|—,—|.
L1+sin xJ 4 X 2 2

Prove that sin 1(ij + sin *{% = cos 1(£j
17 5

Prove that tan

_ _ Y
Solve for x: 2tan “'(sin x)=tan “(2sec X), X = —.
2

Prove that: tan *1(1) + tan *{i) + tan *{i] T
8/ 4

1
Evaluate sin (—cos o —j.
2 5

If v = cot 71(\/cos x)— tan 71(\/005 x), then prove that sin y = tan 2(1)
2

(1/2 Mark each)

Write the value of sin | ~ - sin 1[1)1.
E 2 )]

Find the principal value of tan ‘1(\/5)7 sec T (-2).



Write the principal value of cos 1(3 — 25sin 1(_2—1j

Write the value of cot (tan* a + cot * ).

Prove that cos [sin 1§+ cot 1%} = 5\??'

Write the principal value of:

Q) sin 71|(—_ \E\I (i) cot _1{—_ J3)
L2 ) 2

Coq( 1 -1 . 1

(i) sin [ZJ + cos [Tj (iv) sec(-2)

V) oot H-+3) (Vi) sin *{m 4-”)

5

.. _ 2n _ 2n
(vii)  cos 1(cos —j + sin 1(sin —J

3 3

(viii) Write the range of one branch of sin™* x, other than the principal Branch.



Chapter 3,4 :MATRICES AND DETERMINANTS
1/2 MARKERS

a 0 0
1. fA=|0 a O] thenfind A".
0 0 al
2. IfA= [C‘?S“ _Sma] then find the value of a@ such that A’ + A=1.
sina  cosa
3. Find a symmetric matrix and a skew symmetric matrix from the matrix
> 5]
2 37F
1 01 _
4. Solve [x 1] [_2 )] =o.

5. If Ais a square matrix such that A’ = A, then write the value of (1+A)>—3A

! , then find the possible values of x and y, where x, y < N.
2 3

[x 1 2]
7. Find the value of x for which A = I 1 0 3 } is singular.
|5 -1 4]

8. Let A be a square matrix of order 3X3. Write the value of 24|, where |a|=4

(o}

. If Ais a square matrix of order 3, , then write the value

of k.
10.1f A and B are the square matrices of order3, such that |a|=-1and [s| =3,

A= and [sa|=k |a

then find the value of [7as]|.

11.1f A and B are the square matrices of same order, such that |A| =6 and AB =
|, then write the value of s|.

12.1f A is a skew symmetric matrix of order 3, write the value of |A| .

13.1f Ais an invertible matrix of order 3, and |ade| = 64, then find the value of
A

14.1f A'is a square matrix such that A(adjA) = 81, then find |a|.

0 0
5 0|, then find |adja|.
0 5

15.1f A'is a matrix of order 3, such that A (adj A) =

o o o

16.If A is a non- singular square matrix such that |A| =5, then find ‘A'l




17.1f area of a is 35 sqg units with vertices (2,-6), (5,4) and (k, 4), then find k.
[0 1 vy

18.For what value of and y, is the matrix A = } 1 x -4 isaskew symmetric

\
|-3 4 0]
matrix.
19.If Ais a square matrix and || = 2, then write the value of ‘AAl

20.1f A= [ . _T and a’?=kA, then write the value of k.

-1 1

2]

21.For what value of k, the matrix [k J has no inverse?

3 4

22.|f|ra+1o b +2b1|{3a+4 3
0

| 0 -4 |
23.If A is a matrix of order m X n and B is a matrix such that AB! = BA are both
defined, then find the order of B.

2

1, then find a and b.
b —5bJ

1 1 1
24 .Find the maximum value of it 1+sine 1
1 1 1+ cosé@



1.

MATRICES AND DETERMINANTS
4/6 MARKERS

The monthly incomes of Aryan and Babban are in the ratio 3:4 and their
monthly expenditures are in the ratio 5:7. If each saves Rs. 15000 per
month, find their monthly incomes using matrix method.

[ Ans : x =30000, y = 15000 ]

. A farmer posses 30 acre cultivated land that must be cultivated in two

different mode of cultivations organic and inorganic. The yield for organic
and inorganic system of cultivations is 11 quintals/acre and 14
quintals/acre respectively. Using matrix method, determine how to divide
30 acre land among two mode of cultivation to obtained yield 390 quintals.
(Ans:10,20)

. Two schools A and B decided to award prizes to their students for three

values honesty (x), punctuality(y) and obedience(z). School A decided to
award a total of 11000 for three values to 5,4, and 3 students respectively,
while school B decided to award 10700 for the three values to 4, 3 and 5
students respectively. If all the three prizes together amount to 2700, then
Represent the above situation by a matrix equation and form linear
equations using matrix multiplication.
Is it possible to solve the system of equations so obtained using
matrices?
A typist charges Rs. 145 for typing 10 English and 3 Hindi pages, while
charges for typing 3 English and 10 Hindi pages are Rs. 180. Using matrices
find the charges of typing one English and one Hindi page separately. [Ans :
Hindi = Rs. 15, English =Rs 10 ]

. A trust invested some money in two type of bonds. The first bond pays 10%

interest and second bond pays 12 % interest. The trust received Rs. 2800 as
interest. However, if trust had interchanged money in bonds, they would
have got Rs. 100 less as the interest. Using matrix method, find the amount
invested by the trust.

A shopkeeper has three varieties of pens ‘A’, ‘B’ and ‘C’. Meenu purchased
one pen of each variety for a total of Rs.21. Jeevan purchased 4 pens of

10



variety ‘A’, 3 pens of variety ‘B’ and 2 pens of variety ‘C’ for Rs. 60. While
Shikha purchased 6 pens of variety ‘A’, 2 pens of variety ‘B’ and 3 pens of
variety ‘C’ for Rs. 70. Using matrix method, find the cost of each variety of
pen.

7. On her birthday, Seema decided to donate some money to children of an
orphanage home. If there are 8 children less, every one would have got 10
Rs more. However, if there were 16 children more, everyone would have
got Rs. 10 less. Using matrix method , find the number of children and the
amount distributed by Seema.

8. A man wants to donate a rectangular plot of land for a school in his village.
When he was asked to give dimensions of the plot, he told that if its length
is decreased by 50m and breadth is increased by 50 m, then its area will
remain same, but if its length is decreased by 10 m and breadth is
decreased by 20 m, then its area will decrease by 5300 m sqg. Using matrices
find the dimensions of the plot.

[Ans : 200m, 150m ]

9. Let A = 23 and B - _61, then compute AB. Hence solve the
12 2 o]

following system of equations 2x +y =4, 3x + 2y = 1.

10.An amount of Rs. 5000 is put into 3 investments at the rate of interest of
6%, 7% and 8% per annum respectively. The total annual income is Rs.
358. If the combined income from the first two investments is Rs. 70 more
than the income from the third. Find the amount of each investment by
matrix method.

11.The managing committee of a residential colony decided to award some of
its members (say x) for honesty, some (say y) for helping others and some
others (say z) for supervising the workers to keep the colony neat and
clean. The sum of all the awardees is 12. Three times the sum of awardees
for cooperation and supervision added to two times the number of the
awardees for honesty is 33. If the sum of the number of awardees for
honesty and supervision is twice the number of awardees for helping
others, using matrix method , find the number of awardees of each
category. [Ans:x=3, y=4,2=5]

11



12.1f A {4 3} , then find x and y such that a*- xA +yl = O. hence evaluate a".
2 5

2 2

b c bc b+c
13.Without expanding, prove that [c’a® ca c+a|=0.

a’b? ab a-+b

14.Solve for x:
15-2x 11-3x 7-X

i) 11 17 14 |=0
10 16 13
1 1 X

ii) B+1 B+l B+x|=0, =0 [x=1,2]
3 X+1 x+2

X -2 2x -3 3x -4
iii) x—4 2x-9 3x-16|=0 [A: x = 4]
X—-8 2x-27 3x-64

3
1 X X

iv) 1 b b |-0where, bisdifferent than c. [A: x=b,

3
1 ¢ ¢

c, - (b+c) ]
a -1 0
15.1f f(x) = |ax a -1|, using properties of determinant find the value of

2
ax ax a

f(2x)— f(x).
x  x 1+x°
16.1f x,y,z are differentand |y y® 1+ y®|=0thenshow that 1+ xyz=0

2 3
z z 1+z

2y+4 5y+7 8y+a

17.1f a, band care in A.P then find the value of [3y+5 6y+8 9y+b
4dy+6 T7y+9 10y+c

18.If a, b and c are the pth, gth and rth terms respectively of a G.P, then prove

loga p 1
that |logb q 1/=0
loge r 1

12



a b ¢

19.1f 3, b, c are positive and unequal, show that the value of|b ¢ a| is always

c a b
negative.
[3 2 1]
20.If A= i4 -1 2 I , then find A *by elementary transformations and hence
|7 3 -3
solve the following system of equations:
3X+4y+7z=14, 2x—-y+3z=4, x+2y-3z=0
[A:x=y=z=1]
-2 3] [11 -5 -14]

21.Given two matrices A and B,A=i1 4 1 iand B= } 1 -1 2 ! FindAB

|

1 -3 2] |-7 1 6 |

and use the result to solve system of equations: x—2y + 3z =6,
X+4y+2z=12,x—3y+2z=1[Ans: AB =-8I, x=1,y=2,2=3 ]

(Q12-Q27) - Using the properties of the determinants, prove that:
1 a’+bc a’
22.1 b*+ca b’l=(a-b)(b-c)(c-a)@a’+b’+c?).

2 3
1 ¢ +ab ¢

sina cosa cos(a + )
23.sin 8 cospB cos(B +5)| =0
siny cosy cos(y +96)

b’c®> bc b+c

24.|c’a® ca c+al=0

ab a+b
1+ a 1 1

25.1 1 1+ 1 |=ab+bc+ca+abc
1 1 1+¢c

a a+b a+b+c

26.|2a 3a+2b 4a+3b+2c|=a’

3a 6a+3b 10a+6b+3c

13



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

2 2
a bc c” +ac

a’+ab b? ac =4a’b’c’

ab b®+bc c’
a’+1 ab ac

ab b +1 bc |=1+a’+b°+c’

ac bc ¢’ +1

a a+c a-b
b-c b b+c:(a+b+c)(a2+bz+c2)
c+b c-a c

(b+c)> a’ bc

(c+a)’ b’ ac|l=(a-b)(b-c)(c-a)(a+b+c)a’+b’

2 2

(a+Db) c ab

(b+c)2 a’ a’
b? (c+a)’ b? |=2abc(a+b+c)’
c? ¢’ (a+b)2

(b+c)2 ba ca
ab (c+a)2 chb = 2abc(a+b+c)3
ac bc (a+b)2

1 X x’

X 1 X|=@@-x

b+c a-b a
c+a b-c b|l=3abc-a’-b’-¢°

a+b c-a ¢

B+r

a O.’2
B B yral=(@-B)B-7)r-a)a+ B +7)
y 7’

a+ p
—a’ ab ac
ab —b? be | = 4a’b’c’

14



a-b-c 2a 2a
37. 2b b-c-a 2b =(a+b+c)3
2c 2c c—-a->b
(x+y)°
_ X X
X
(z+x)2
38. y y =2(x+y+12)°
y
(x+y)°
7 RSO
z
1+a’—-b’ 2ab —2b
39.| 2ab 1-a’+b° 2a =@l+a’+b%)°
2b -2a 1-a’-b°
-bc b’ +bc c’+bc
40.]a% + ac —ac ¢’ +ac :(ab+bc+ca)3
a’+ab b’+ab —ab
p q pa +q
41.1f p=0,g=0 and q r
pa +q qa+r 0
in G.Pi.e, g =rp or « istherootof px’+2gqx+r=0.
1 a a’ a’-1
42. If A=|a a® 1|=-4 thenfindthevalueof| o
a’ a 1 a-a’

ga + r|=0 then show that either p, q, r are

Chapter 5:Continuity and Differentiability

4 marks

15



The function f is defined as

x’+ax +b 0<x<
3X + 2 2<x <
{2ax+5b 4<x<8

~ DN

f(x) =

If function is continuous on [0, 8], find the values of a and b.
Discuss the continuity of the function f given by
f)= [x-1] + |x-2]

Examine the continuity of the function f given by

([ cos t T
t=—
Ty 2 n
fty=1, att= —
| n ?
{ 1; t=—
2
[ [1-cos 4x
\ { 5 X <0
X
Let f(x) = 4‘ a x = 0 Determine the value of a so that f is continuous at
WX
‘ x>0
V16 + /x -4
x=0. (NCERT Exemplar CBSE 2010, 2012)

Determine the values of a, b, ¢ for which the function given by

sin( a+ 1)x + sin X

(
| x <0
J x=0
| \/x+bx \/;
t x>0
bx3/2
is continuous at x = 0.
[( x -4
+a X< 4
. | x — 4] . . .
(i) If f(x) = a+bh x = 4 is continuous at x = 4, find a and b.
X —4
| +b x>14
| x - 4]

16



10.

11.

12.

13.

1
2 .
(ii) Determine if f defined by f(x) = j xosm o Xs % is a continuous function?
[ 0; X =0
coszx—sinzx—ll 0
If f(x)= 2 X7 % is continuous at x = 0, find K.
X" +1-1

K; x=0
t

Find the value of ‘a” for which the function f defined by

T
asin —(x+1); x<0

[
f(x) = {l an XZ_ sin should be continuous at x = 0. (CBSE 2011)
|l—3- X >0

X

For what value of K is the following function continuous at x = 2

j2x+1; X < 2

fx)=1 k; x=2 (CBSE 2008)
L3x—1; X > 2
fl—sm3 b
| ——— X < —

3cos "X 2
j "
X = —

2

lb(l—sm x) b
X < —

[(n—2x) 2

If f is continuous at x = — ,find a and b.
2

If the function f defined below is continuous at x = 0, find the value of K:

[1-cos 2x
- x <0
2Xx
f(x):| K X =0 (CBSE 2010)
X
— x>0
[ 1]

Show that the function defined by g(x) = x - [x] is discontinuous at all integral
points. Here [x] denotes the greatest integer less than or equal to x.

In the following, determine the value of constant involved in the definition so
that the given function is cotinuous:

17



14.

15.

16.

17.

18.

19.

\/1+ pX —\/1—px

i fx)= -1<x<0
X
2x+1 0<x<1
X -2
[ K cos x T
X < —
|TE—2X 2
(i) f J zg- (CBSE 2010)
|3tan 2X i
{ZX—TC 2
f(X)= \/Ecosx—lxgél
cot x -1 4

-b'?-l

Find the value of f[ EJ so that f becomes continuous at x
4

Show that the function f given by

is discontinuous at x = 0.

X+2

Let () = 122 ifx 22
L4 - 16

For what value of k, f is continuous at x = 2.
Prove that [x] is continuous at all points except at integers.

Check the differentiability of cos [x| on R.

If f(x) = . Find the points of discontinuity of f[f(x)]
X -
Assignment 1(Answers)
a=3b=-2 4. a=8

18



11.

14.

18.

-3 1
a=—,beR-{0}c=—
2 2

[EEN

Continuous every where

19

10.

13.

16.

19.

K



Assignment - 2
Differentiation
Diff. the following fns w.r.t. x(1/2 marks)
(i)  Sin (cos x%) (i) sectan x)
(iif)  cos x3.sin?x> (iv) 2+/cot x*

(V) sin _1|(l_ XZNI (Vi)  sec ’l[ ' ]

(1+x7)

(Vi)  cos “an Zax+5) (viii) eV

(ix)  cos(log x + €* + sin X)

(x — 3)(x” + 4)
x) \/

(3x° + 4x + 5)(x — 4)

(xi)  cos X c0s2X.cos3X

Find ZL if (4/6 marks)
X

Cos X + XX _ 25|nx

(i)  y=(logx)

(ii) y=[x+ax+x[1+3
(i) y = (sin x)" +sin *x
(iv) y'=x

(v) xy=e<

(vi)  (cos x)¥ = (cos y)*

(Vi)  y =x* & (x)

Y 1 d —
If x =va "y = va® 't showthat - —¥
dx X

20



10.

11.

12.

13.

14.

2

dy

dxz.

Also, find

x+1

Diff. sin ' — W .r.t.tan -t
1+4 1+ cos X

sin x

a

1
.oody . te= 1
FIndLlfyza ‘,x:[t+—j
dx t

_l|—\/1+sin X +\/1—sin x

Diff.
e i_\/l+sin x—\/l—sin xJ

log x

w.r.t (log x)

Diff. x*+ a* + x* + &°

W.I.t. X
dy 1
If x\[1+y +y+1+x =0 Provethat — - -
dx (1+ x)
d 1+1 2
If y* = "% Prove that —— - (drlg y)
dx log vy

If x = tan (ilog yj

a
Prove that (1 + X?) y, + (2x —a) y1 = 0
Ifx=acos6+bsind

Y =asin 6 - b cos 6 then

Prove that y2y2 xy1 +y =0

If x =sin t, y = sin pt then prove that (1 - x?) y2 - xy1 + b2y =0

If y = +/x+1-+/x-1 Prove that (x* - 1)y, + xy , =

Diff. cos _1[x\/1— x + x /1 - x? ] w.r.t. X.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

:—GX— 441 - 4x2 |

| w.r.t. x

] ° ]

Diff. sin *

Diff. tan 1[ 1[ 4\/;\|

2)w.r.t.tan
1-4x)

1+6X

I _1|_\/;+ 11 . _1F\/;+11
= Sec + sin
Y |L\/;—1J |L\/;+1J|

Then find &y

dx
Diff. y = f[ 2)2( = 1) if f1(x) = sin(x?)
X" +1

Diff. tan _1[\/1+ b’x? — bx]

w.r.t. tan-1 [cosec x + cot x]

d
If xy = exy then find Y
dx

If y =x* then prove that

vie Y
X(1-log vy)

If X =e’(sin 0+ cos 0) find d’y

y =e’Gin 0 - cos 0) dx 2

Find 2= of each of the following functions:

dx
. 1 B 1
(i) x=ee(a+—),y=ee(e——]
0 0
.. 1 2t
(ii) sin x = and cot y = >
2
1+t 1-1
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24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Ify= (x +V1+ x2)n then show that (1 + x2) y2 + xy1 + x2y =0

If y =xlog ( - ] m then prove that x3y2 = (xy1 - y)?
a + bXx
|’ X+14X ‘|
Diff. sin ' 2—3X| w.r.t. X
[ 1+ (36) ]

If siny = x sin (a + y) then prove that v

If x = ecos2t and y = esin2t then prove that y ' =

dx

sin 2(a +y)

sin a

—ylog x

X log y

If xm yn = (x + y)m*n Prove that (i) y* = = (i) y!1 =0

Ify:tan 71—2,—<x<—
1-6x \/g \/g

5x

If ex + ey = exty

-1 1

Prove that y! = -ey~>

For what choice of a and b is the function f(x) = 4[

X =C.

x

then prove that y* =

Discuss the differentiability of |x-1| + |x-2]|

If \/l—x6 +\/1—y6

If y = {log ., ,sin x}log , , cos x} ' +sin ~

. d
Find Latx =
dx

T

4
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2
1+ X

2
- a(x’-y°) prove that y* - X—z

y

2 3
+
1+4x°> 1+ 9x°
2 C
=~ is differentiable at
Lax+b > C
1-y?
1—x6



36.

37.

38.

If x = a (cos 0 +sin 0)
Y = a(sin 6 - 6 cos 0)

2 2
d°x d7y d’y
and

Find —-, —;
do do dx

fx) = V14 x7 g0 = =1 and h(x) = 2x - 3 then find f1[h1{g! (x)}]

2

X" +1
2
X + a ab ac
If f(x)=| ab x+b®  bc
ac bc X+ ¢’

Prove that f1(x) = 3x2 + 2x (a2 + b2 + ¢?)
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Assignment - 3

Mean Value Theorems (4 Marks)

Discuss the applicability of Rolle’s in for the following functions on the indicated

intervals:

(i) f(x) =32+ (x -2)?/30on[1, 3]
i) f(x)=x2+1 0<x<1

3-x 1<x<2

. f(x) = V4-x" on[-2,2]

(iv) f(x)=(x-a)™(x-b)"on [a, b]
Where m and n are positive integers

(v)  f(x) =sinx - sin 2x on [0, m)

[n 3

Find the point on the curve y = cos x - 1 x € L—,—n at which the tangent is
2 2

| I

parallel to the x-axis.

Verify Lagrange’s mean value th for the following functions on the indicated
intervals:

(i) f(x) = x - 2sin x on [-T, 7]

(i)  f(x) =2sin x + sin 2x on [0, 7]

(iil)  f(x)= ,1<x<4

4x -1

. Find a point on the curve y = x3 + 1 where the tangent is parallel to the chord joining (1,
2) and (3, 28).
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Chapter 5: APPLICATIONS OF DERIVATIVES

RATE OF CHANGE

. Water is dripping out at a steady rate of 1 cu cm/sec through a tiny hole at
the vertex of the conical vessel, whose axis is vertical. When the slant
height of water in the vessel is 4cm, find the rate of decrease of slant

height, where the vertical angle of the conical vessel is =. [A

1
6 . 2\/3_71'

cm/s

]
. A spherical ball of salt is dissolving in water in such a manner that the rate

of decrease of the volume at any instant is proportional to the surface.
Prove that the radius is decreasing at a constant rate.

. If the area of the circle increases at a uniform rate, then prove that
perimeter varies inversely as the radius.

. A kite is moving horizontally at a height of 151.5 meters. If the speed of kite
is 10 m/s, how fast is the string being let out; when the kite is 250 m away
from the boy who is flying the kite? The height of boy is 1.5 m. [A: 8

m/s]

. A man, 2m tall, walks at the rate of = m/s towards a street light which is
3

51 m above ground. At what rate is the tip of his shadow moving? At what
3

rate is the length of the shadow changing when he is 31 m from the base
3

of the light?

2
[A: 2=m /s towards light, —1m /s ]
3

. X and y are the sides of two squares such that y = x- x*. Find the rate of
change of the area of second square with respect to the area of first
square.

[A: 2x® -3x +1]

. A ladder, 5 meter long, standing on a horizontal floor, leans against a
vertical wall. If the top of the ladder slides downwards at the rate of 10
cm/sec, then the rate at which the angle between the floor and the ladder
is decreasing when lower end of ladder is 2 meters from the wall is?
[ A: 1/20 radians/sec]
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8. For the curvey = 5x — 2x3 , if x increases at the rate of 2 units/sec, then how
fast is the slope of the curve changing when x =3. [ Ans: -72 units/sec]

9. The sides of an equilateral triangle are increasing at the rate of 2 cm/ sec.
find the rate at which the area increases, when side is 10 cm.
[A: 10\/3_cm2/s]

10. Water is running into a conical vessel, 15 cm deep and 5 cm in radius, at
the rate of 0.1 cu cm/sec. when the water is 6 cm deep, find at what rate is

)

i)

The water level rising?

[ A: !

cm/s]
407

The water surface area increasing?
[A: icm “Is]

30
The wetted surface of the vessel increasing?
[A: Vio
3

cmzls]

INCREASING/ DECRESING FUNCTIONS
4/6 MARKERS

1. Find the intervals on which the following functions are |) strictly increasing
or strictly decreasing Il) increasing or decreasing:

i)

Vi)

vii)

f(x)=-2x"-9x’-12x+1

X 2
f(x)=—+—(-»,0)uU (0,©)

2 X
f(x)=3x"-4x>-12x"+5

3 5
f(x)=5x4—3xé on (0,)

f(x)=cos’x on [0,1]
2

f(x) = sin{2x+%j on {%ﬂ 5?”}

T
f(x)=sin*x+cos‘x on [0,—]
2

2. Prove that the function f given by f(x) = log sinx is strictly increasing on

o2

j and strictly decreasing on {Z,n j
2
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4sin x .
-x:;0<x<2x IS

3. Find the intervals in which the function f (x) =
2+ C0OS X

strictly increasing or strictly decreasing

HOTS:
1. Find the intervals in which the following functions are 1) strictly increasing

or strictly decreasing Il) increasing or decreasing:

i) f(x)=4sin’x-6sin’x+12sin x+100 on [0, ]
ii) f(x)=tan ' x - x
iii) f (x) = tan '(sin x + cos x) on{o,ij

4

:

2. Show that f(x)=2x+cot™" x+ Iog( 1+x° - x) is increasing on R.

3. Showthatfora=1, f(x)= \/3_sin X —c0os X — 2ax + b is decreasing on R
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