St. Mary’s School, Dwarka
Holiday Homework
Class -XI1

Subject: Mathematics

WORKSHEET-1A

CHAPTER-2 INVERSE TRIGONOMETRIC FUNCTIONS

Instructions:

Question 1-22 carry 1 mark each.

Mark the correct alternative in each of the following:

.o -1 T
S H — CoS X:E,thenxz

Q1 |If

1 V3 !
@ 2 (b) 2 © 2

sitl [l:ot_l {rtan ( cos T x I}] )
Q.2 L s equal to
1
(a) x (b) ¥1-% Ok

Q.3  The number of solutions of the equation

_ _ T
tan ™ 2% +tan 13X=Z

(a) 2 (b)3 ()1

(d) none of these

(d) none of these

(d) none of these




c=tan " [tanﬁ]and B:tan_l[—tanz—ﬂ]
Qa If 4 37 then

U
(a) 4a=3b (b) 3a = 4b () 12 (d) none of these

Q.5 Ifx<0,y<0suchthat xy =1, then tan~1x + tan'ly equals

kL I
2 2 ) -p (d) none of these

(a) (b) -

m u
tan | ———
Q.6 If &= cot™! ftan @ — tan L oftan 8 then, [4 2]

(a) Vtan 8 (b) eot® (c) tang (d) cot g
e
Q.7 If 2y —x \EF ,thena-b=
kL kL KL _T
(a) © (b) 2 (©) 2 d 3
o™t L tan ™ 2

Q.8 11 1Tjs equal to

(@0 (b) 1/2 (c)-1 (d) none of these

cos z +oos™ ¥ 3
2 3

Q9 |If , then 9x2 — 12xy cos g + 4y2 is equal to

(a) 36 (b) -36 sin? q (c) 36 sin? q (d) 36 cos? q




Q.10 If tan'l 3 + tanl x = tan"1 8, thenx =

@5 (b) 1/5 (c) 5/14 (d) 14/5

_1[ 33?'[]
il CoOS ——
Q.11 The value of = is
i oz = i
@ 3 (b) 10 (c) 10 (d) >

_1[ 5']'[] . _1( . 5']'[5]
COos Cos— |+ 510 510 —
Q.12 The value of 3 E

™ 57 1om
(a) 2 (b) 3 © 3 (d)o0
sin{Ecos'I (_—3]}
Q.13 >/ s equal to
5 24 4 _A
(a) 2 (b) 3 © > d 2
Q14 Ifg= sin™L {sin(-600°)}, then one of the possible value of qis
L L 2n n
(3 7 (b) 2 (©) 7 (d) -7

2 1-x* 2
35in_1[ Xj]—ﬂrcos_l[ X2J+2tan_l( Xz]:E
Q.15. If 1+= 1+= 1-x= 3

! B

1
(@) 3 (b) - V3 ©V3 @ 4

then x is equal to




Q16 If4cosix+sinlx= p, then the value of x is

3 1 V3 2
(@) 2 (b) V2 © 2 (d) V3
tan ' Z +1+tan_lx—_1 = tan " (=7}
Q17 |If z-1 % _then the value of x is
(@) 0 (b) -2 ©1 (d) 2

Q18 Ifsinlx—coslx= p/6, then x =

1 3 _1 B
(@ 2 (b) 2 © 2 (4 2
Q19 InaDABC, if Cisaright angle, then
(o))
tan +tan =
b+c c+a
m n om L
(@) 3 (b) 4 (c) 2 (d) ©
sin[lsind@}
Q20 The value of 8 IS
1 1 1 1
(@) V2 (b) V3 (0 22 (d) 33

cot (E— Dot 3} =
Q21 4

(@) 7 (b) 6 (©)5 (d) none of these




Q22 tanl (cotq) = 2q, thengq=

t

(a)

s

(b)

wl e
e

(©)

+

WORKSHEET-1B

Instructions:
Question 1-10 carry 2 marks each.

Questions 11-20 carry 4 marks each.

ol

(d) none of these

QUESTIONS ANSWERS
sit (E\al yehsin= (_—1\ — E
QL | Find the principal value of (2) L\/EJ. 4
Ve (1} |2x
Q2 > 2 3
Find the principal values of cos* 2 and cos .
3_7:
Q3| Find the principal values of cot™ V3 and cot (-1). 4
: T 2r d
Q4 | Evaluate each of the following : () 3 (i) 3 (iii) 4
o .om a 21
sin [sm—j Cos (cos—j 5 .
(i 0 3 i

v) 3(v) 6 (vi) 4




4 4 .63
Q5 SIN "—+C0S "—+Man "—=m7
Prove that : 13 5 16
.3 .84
Q6 Sin *——sin *—=C0S ' —
Prove that 5 17 85
Q7 | Evaluate the following : . (1) 3w - 10 (ii) 5 - 2x(iii) 47 -
0 sin"!(sin10) (ii) sin"*(sin5) 10  (iv)2n-6
(iii) cos *(cos10) (iv) tan*{tan(-6)}
Q8 | Simplify each of the following : N .
. sinx+cosx] T n @ (i)
sin?| ———=——"= |, - = <x<—
0 V2o e m
X__
4
Cosl(sinXJrcost T_ .5®
(i) Voo 4
Q9 | Prove that - S€C_ (tan 2 +cosec”(cot  3) =15
Q10 | Prove that :
2
sin[cot {cos(tan ' x)}] = Xz 1
(i) X“+2
x? +1
cos[tan*{sin(cot™ x)}] =,/
(“) X +2
WA WA e
QLL | ;¢ Y= Cot (Veosx [=tan{yosx)

2 X
tan® —
prove that siny =

Q12

X Y
COS —FCO0S =—=a
a b

If

2 2

X 2X .
———ycosmrg—zzsmza

prove that 8° ab




Q13

Prove that :
41-y

tan’ll_—x—tan — 7 —sin™ y—X
1+X 1+y V1+x2 J1+y?

Q14

Prove that

n 1 a n 1 ,al 2b
tan<—+—cos —;+tan{———co0S  — , =—
4 2 b 4 2 b a

Q15

Solve the following equations :

tant 2x +tan 1 3x = =
(ii) 4
2 Xx-1 4 2x—1:tan_1§

tan - ——+tan
(iii) xX+1 2x +1 36

(iv) 2tan ' (cos x) = tan* (2cosec x)

T

(i)

-

(i)
4

T
(iii) 3 (iv) 4

1

Q16

Solve the following equations :

sin X 4sin X _sinx
(i) 5 5
sin*(1-x)—2sin"'x :g

(i)

(i) Sin[2cos ™ {cot(2tan™" x)}] =0

Q) £L (i) 2 (iii) 1282

Q17

L X Y
COS  —+CO0S = =a,
2 3

If then

prove that 9x? — 12xy cos o + 4y? = 36 sin® o..

Q18

Solve:

x%-1 af 2x 21
+ tan =—
x2+1 x2-1 3

(2) sin6x +sinl6V3x = _g

(1) cos™ (

(1)2-V3 (2)-1/12




QI8 | 1f (tan~1x)2 +(cot2x)? =22 then find x -1

20 af 1 BY2E! ] 1 _ n
Q It tan 1(@) *tan 1(1+2.3) ---fan 1(1+n(n+1)) - n+t2
Tan}(x) ,then find x
WORKSHEET-2A
CHAPTER-3 AND 4
MATRICES AND DETERMINANTS
Instructions:
Question 1-24 carry 1 mark each.
Mark the correct alternative in each of the following:
:
01 115=LC 9] thenadjAis
{—d —b} [d —b} {d b} [d c}
) - a (b) - a ©) cC a d) b a

Q.2 If Aisasingular matrix, then adj A is

() non-singular (b) singular (c) symmetric

Q.3 If A, B are two n x n non-singular matrices, then

(d) not defined

(@) AB is non-singular (b) AB is singular
(c) (AB) =A B (d) (AB)* does not exist
0 a O
04 11A=L9 O 2] then the value of | adj A | is

(a) a* (b) ° (c) &

(d) &




[1 2 -1]

Q.5

Q.6

Q.7

Q.8

Q.10

Q.11

Q.12

Q.13

-1 1 2
2 -1 1

If A= J then det (adj (adj A)) is

(a) 14 (b) 143 (c) 142 (d) 14

If B is a non-singular matrix and A is a square matrix, then det (B AB) is equal to
(a) Det (AY) (b) Det (B (c) Det(A) (d) Det (B)

10 0

0 10

For any 2 x 2 matrix, if A (adj A)= { } then | A | is equal to

(@) 20 (b) 100 ()10 (d) 0
If A% =0 such that A"« | for 1 <n <4, then (I - A)?! equals

(a) A (b) A® () I+A (d) none of these

If A satisfies the equation x® - 5x? + 4x + A = 0, then A exists if

@r=1 (b) L =2 c)r=-1 dxr=0

If for the matrix A, A =1, then Al =

(a) A2 (b) A® (c) A (d) none of these

If A and B are square matrices such that B = - A BA, then (A+B) =

(@0 (b) A% + B2 (c)A’+2AB+B? (d)A+B
2 00
020

If A= 002 , then A® =

(@) 5A (b) 10A () 16A (d) 32A




[5 10 3]

-2 -4 6
-1 =2 b|. . . .
Q.14 The matrix is a singular matrix, if the value of b is
(@ -3 (b) 3 (©0 (d) non-existent
Q.15 If d is the determinant of a square matrix A of order n, then the determinant of its

Q.16

Q.17

Q.18

Q.19

Q.20

adjoint is

(a)d" (b) d™* (cpdn+?t

If A'is a matrix of order 3and | A | =8, then | adjA | =

(@)1 (b) 2 (c) 28

If A- A +1=0, then the inverse of A is

(@) A2 (b) A +1 ©1-A

If A is a square matrix such that A = I, then Al is equal to

@A+ (b) A (©0
{1 2}andB:[1 0
Let A= 3 -5 2
to
1{2 4} l{—z 4} [2 4}
(®23—5 (m23 5 (®3-5

o
fA=L> 2 be such that At =kA, then k equals

() 19 (b) 1/19 (c) -19

(d)d

(d) 2°

(d)A-I

(d) 2A

Lnd X be a matrix such that A = BX, then X is equal

(d) none of these

(d) -1/19




[1 1 2]
i{z 1 2J
3 2
Q21 If X Y is orthogonal, thenx +y =
(a)3 (b) 0 (c)-3 (d)1

Q.22 If amatrix A is such that 3A° + 2A2 + 5A + 1 = 0, then A is equal to

(@) —(BA%+2A +5) (b)3AZ+2A+5 (c) 3A2—2A -5 (d) none of these

WORKSHEET-2B

Instructions:

Question 1-20 carry 4 mark each.

1 3
A
If , find the determinant of the matrix A% — 2A.

T2 1
Q2 Evaluate the defermingptq 1
A =|-sinO 1 sin®
-1 -sinb 1 Also, prove that 2 <A <4.
x-1 1
Q3 x-1
For what value of x the matrix A = ! -1 is singular?
X+y Y+Z Z+X
Q4 z X y |=0
1 1 1

Without expanding prove that




Ib’%c> bc b+c

Q5

Q6

Q7

Q8

Q10

Q11

Q12

Q13

c’a® ca c+a

b2 ab a+b

=0

Without expanding show that

For any scalgr p provg J;rbggs
y y° 1+py’|= @+ pxyz)(x —y)(y —2)(z—X)

z 7% 1+pZ°

X+y X X
5x+4y 4x 2x|=x°

Prove that 10x+8y 8x 3x

b+c c+a a+b a b c

g+r r+p p+q|=2(p q r
Y+Z Z+X X+Yy Xy 2z

Show that

Prove that 1+a 1 1
1 1 1
1 1+b 1 |=abc|l+=+=+=|=abc+bc+ca+ab

a b ¢
1 1 1+c
b? +¢? ab ac
ba c’+a’ bc |=4a’b?c?
cb a*+b?

Show that

If a, b, careall pos'j'%e(.jancbar_eL pth, gth and rth terms of a G.P., then show that

logh g 1=0

A= logc r 1

-2a a+b a+c
b+a -2b b+c|=4(b+c)(c+a)(a+b)

Prove that 112 c+b -2

X—2 2x-3 3x-4
X—-4 2x-9 3x-16/=0

X—8 2x-27 3x-64
Solve




1 2
014 A=[2 3 2
3

-3

Find A%, where 4 . Hence solve the system of equations

X+2y—-3z2=-4,2x+3y+22=2, 3x-3y-4z=11

1 -1 1
If 111 , find A and hence solve the system of linear equations

X+2y+z2=4,-X+y+z=0,x-3y+z=2

-4 4 41 -1 1

Q16 -7 1 3|1 -2 2
Determine the product 5 3 -2 13 Jnd use it to solve the system of
equations :
X—-y+z=4, x-2y—-2x=9, 2X+y+3z=1
Q17 1 -1 27[-2 0 1
Determine the product[o 2 —3] [ 9 2 —3]and use it to solve the system of
3 =2 4 6 1 -2

equations : x +3z =9 ,-x +2y -2z =4 2x -3y +4z = -3

Q18 Solve the following system of equations, using matrix method

X+2y+z=7,x+3z=11,2x-3y =1

2 -3

3 4

Show that satisfies the equation x? — 6x + 17 = 0. Hence, find A™.

Q19

Q20 Find the matrix A satisfying the matrix equation




CHAPTER 5 CONTINUITY AND DIFFERENTIABILITY

WORKSHEET-3A

Instructions:

Question 1-14 carry 1 mark each.

Mark the correct alternative in each of the following:

&F—b . B=x i
f{1}=\’; 4 . ==1
Q.1. If, E x+3 | iex=2

then the value of (a, b) for which f(x) cannot be continuous at x = 1, is

@ (2 2) (b) (3, 1) (©) (4.0 d) (5.2

Q.2 If the function f(x) defined by

og(l+ 3x) - log{i—2x)

£x) =] . - Es
] k. =0 is continuous at x = 0, then k =
@1 (b) 5 (c)-1 (d) none of these

Q.3 The value of k which makes

. 1 x
f(x]:{xsml, =0

k. x=0 continuous at x = 0, is




@a~0 (b) 1 (c)-1 (d) none of these

Q4 IFf(X)=  {1_cpsx then at x = 0, f(x) is
————, n=zfl
{L T a8 X
o1 1 =1
L2
(a) continuous and differentiable (b) differentiable but not continuous
(c) continuous but not differentiable (d) neither continuous nor differentiable

Q.5 The set of points where the function f(x) given by
f(x)=| x - 3| cos x is differentiable, is

@R (b) R-{3} (c) (0, %) (d) none of these

1 . ==2-1

Q6 Letfx)= %+ T Then fis
r0 ., xzd
(a) continuous at x = -1 (b) differentiable at x = -1
(c) everywhere continuous (d) everywhere differentiable

Q.7 1) = 5008 thenp)atx = e s

@) 0 (b) 1 (€) 1/e (d) 1/2¢




Q.8

Q.10

Q.11

Q.12

Q.13

Q.14

If x =acos® g,y =asin® g, then
(a) tan (b) sec? q (c)secq
1-x%1
v=sin | — T,: then—j’z
Aext X
i 2 1
@ 1+¢° (b) 1+%° (c) 2—x°
a ! L rasx E
—_itam . — §
dx | Lidsinx s equals
(@) 1/2 (b) -1/2 (€)1
The derivative of “ %"~ wyith respect to cos™ x is
i
@) 2 (b) 2¥i-x" ) 2/x
_ & o7
Ify = 1BVIERE 4o the value of dxat 4 is given by
(a) ¥ (b) 1 ()0
ﬁﬂ_lé Tz:i; ; &
If W TF - ogathen 4 s equal to
X: —}»'1 v E
(a) ¥ ¥ (b) = (€ *
i sin T +cosx dy

¥ = tan

If

:
:

LCOSE —anx , then dx js equal to

(d) |secq|

(@ 2-x

(d)-1

(d)1-x

[

(d)

(d) none of these




[

(a) (b) 0

(©1

WORKSHEET-3B

Instructions:
Question 1-6 carry 2 mark each.

Question 6-20 carry 4 mark each.

(d) none of these

QUESTIONS ANSWERS
Q1 | Differentiate the following functions w.r.t. x : () 2x cos(x“ +1) (i) € xCos X
H 2
o SIn(x® +1 . sinx
(i) ° (7 +) (i) & (iii) cot x
(III) logsin x
1
Q2 Differentiate the following functions w.r.t. x : ) e e (i) log, x.(log, 7)?
(i) e° (ii) log7(|og7 X) ) 1 ) 1
o (log, x)* xlog, 2
Gii) 102 W
y=TC05 (2X)F2C0s ‘NI=4x*0<X E,findd—y 2
Q3 1y 2" dx 1-4x?
Tt L x ==X i dy 1
N (o eiox ) 21X
y=C05" 2x=31-x| find— .
® If 1 Vi3 j K 1-x°
X+l
Q6 Differentiate the following with respect to x: - m log 2
Sinl{ 2 J () -1 (i) 1+4
_1 - —X
(i) €08 (sinx) (i) 1+4
Q7 |y XWIHy+yvlex =0, y, prove that




dx  (x+1)°
cos— Xy tan—a dy—y
8 2.2 | 2 -2
Q If e+y?) prove that dx X
dv_ cin?(a 1\
Q9 =2
If sin y = x sin (a +Y), prove that dX sina
10 Ay e
° if N1 41y =a(X=Y): prove that % V1-x°
X (x £ 4)¥? Sx(x+4)¥? [ 1 3 16 |
Qi1 | o (4x —3)*3 (4x —3)*® 15+ 2(x +4) _3(4x—3)f
Find the derivative of W.r.t X.
LWL T+ d_v :X
Q12 | XY =(x+y) 'prove that dx X
Q13 | Differentiate the following functions with respect to x:
(|) XX _3+(X—3)X (”) y:Xsz +(S|n X)X
2
Q14 Differentiate sin™ (Zx\/l‘x ) with respect to tan™
(L] oL x< L
d-x2) 2 V2
(1+ax)
Q15 [ 2,2
Differentiate tan \1 =3 /\yith respect to V1+a X
y=1og {x+\/‘x’ =
Q16 If i i prove that
d? d
(x2+a2)—32/+x—y:0
dx dx
d’v__1/(dy) v g
Q17 o o
y = xX, prove that dx® YLdX X
Q18 |Ifx=acosO+bsinBandy=asin0-bcos0,prove

that




2 J Ay
-X—+y=0
Y ax Y
dzy dy
19 -
Q If y = sin (sin x), prove that dx* + tan x - X + y C0S?X
=0
Q20 X :bin{liug yj
If a , show that
a- Xz)yz — XY, _azy =0

WORKSHEET-4A

Chapter - APPLICATIONS OF DERIVATIVES

Instructions:

Question 1-18 carry 1 mark each.

Mark the correct alternative in each of the following:

V= i1tr3 dr
Ql If 3 , at what rate in cubic units is V increasing when r = 10 and dt = 0,017

@)« (b) 4n (c) 40 (d) 4n/3

Q 2. Side of an equilateral triangle expands at the rate of 2 cm/sec. The rate of increase of its area
when each side is 10 cm is

(a) 1042 cm/sec (b) 1043 cm?/sec  (c) 10 cm?/sec (d) 5 cm?/sec




Q3.

Q4.

Q5.

Q6.

Q7.

Q8.

Q 10.

The radius of a sphere is changing at the rate of 0.1 cm/sec. The rate of change of its surface
area when the radius is 200 cm is

(a) 8mecm?/sec (b) 12rcm?/sec (c) 1607 cm?/sec (d) 200 cm?/sec

If the function f(x) = 2x? - kx + 5 is increasing on [1, 2], then Kk lies in the interval

(@) (-0, 4) (b) (4, ) () (-0, 8) (d) (8, )

The point on the curve y = x? - 3x + 2 where tangent is perpendicular to y = X is

@) (0, 2) (b) (1,0) (©) (-1.6) (d) (2,-2)

The value of c in Lagrange's mean value theorem for the function f(x) =x (X - 2) when
X e[1,2]is

(@)1 (b) 1/2 (€) 2/3 (d) 3/2

The value of ¢ in Rolle's theorem for the function f(x) = x3- 3x in the interval [0, */§] is

(@)1 (b) -1 ) 3/2 (d) 1/3

The approximate value of (33)*° is

(@) 2.0125 (b) 2.1 (c) 2.01 (d) none of these

The circumference of a circle is measured as 28 cm with an error of 0.01 cm. The percentage

error in the area is
1

(a) 14 (b) 0.01 ©)

~N |-

(d) none of these




Q 11.

Q12

Q 13.

Q 14.

Q 15.

Q 16.

Q 17.

Q 18.

Function f(x) = 2 x®— 9x% + 12 x + 29 is monotonically decreasing when

(@ x<2 (b)x>2 (c)x>3 (d1l<x<2

If the rate of change of area of a circle is equal to the rate of change of its diameter, then its

radius is equal to
2 1 T

(@ ™ unit (b) ;unit (©) Eunits (d) = units

In a sphere the rate of change of volume is
(@) = times the rate of change of radius
(b) surface area times the rate of change of diameter

(c) surface area times the rate of change of radius  (d) none of these

In a sphere the rate of change of surface area is
(a) 8w times the rate of change of diameter (b) 2= times the rate of change of diameter

(c) 2z times the rate of change of radius (d) 8 times the rate of change of radius

The line y = mx + 1 is a tangent to the curve y? = 4x, if the value of m is

1
(a1 (b) 2 (©)3 (d) 2
The normal at the point (1, 1) on the curve 2y + x*> = 3 is
@x+y=0 (b)x-y=0 C)x+y+1=0 d)x-y=1
The normal to the curve x? = 4y passing through (1,2) is
@x+y=3 (b)x-y=3 (c)x+y=1 dx-y=1

The points on the curve 9y? = x3, where the normal to the curve make equal intercepts with the




axes are

S N O N N CH
@\ 3 ORI ©\ 8 @\ °
WORKSHEET-4B
Instructions:
Question 1-16 carry 4 mark each.
Question 16-20 carry 6 mark each.
QUESTIONS ANSWERS

Q1 | A balloon, which always remains spherical, has a variable Ans.

radius. Find the rate at which its volume is increasing with 196 7 cm?

respect to its radius when the radius is 7 cm.
Q2 | The total cost C(x) associated with the production of Ans

X units of an item is given by: 30.02

C(x) = 0.005 x® — 0.02 x? + 30x + 5000

Find the marginal cost when 3 units are produced, whereby

marginal cost we mean the instantaneous rate of change of

total cost at any level of output
Q3 | An air force plane is ascending vertically at the rate of 100 Ans

2007r®
km/h. If the radius of the earth is r km, how fast is the area m

of the earth, visible from the plane, increasing at 3 minutes

after is started ascending ? Given that the visible area A at

A =2mr? —h
height h is given by r+h,




Q4 | A man 2 meters high, walks at a uniform speed of 6 meters | Ans
per minute away from a lamp post, 5 meters high. Find the 4m
rate at which the length of his shadow increases

Q5 | Aninverted cone has a depth of 10 cm and a base of radius 5 | Ans
cm. Water is poured into it at the rate of 3/2 c.c. per minute. %cm/min
Find the rate at which the level of water in the cone is rising
when the depth is 4 cm.

Q6 | A water tank has the slope of an inverted right circular with | Ans
its axis vertical and vertex lower most. Its semi-vertical :_: m/h
angle is tan}(0.5). Water is poured into it at a constant rate
of 5 cubic meter per hour. Find the rate at which the level of
the water is rising at the instant when the depth of water in
the tank is 4 m.

Q7 | Find the point on the curve y = 2x? — 6x — 4 at which the (32, -7/2)
tangent is parallel to the x-axis.

Q8 | Find the points on the curve 9y? = x® where normal to the (4, 8/3) and (4, -8/3)
curve makes equal intercepts with the axes.

5 Xy .

Show that the line@ B touches the curve y = be™? at

the point where it crosses the y-axis.




Q10 | Find the equations of the tangent and the normal to the curve | Tangent=x—20y -7 =
X—7
=T | = 20x +y—
(X=2)(X=3) qt the point, where it cuts x-axis. 0, normal = 20x +y
140=0
Q11 | Find the equation of the tangent line to the curve Ans
Y =5X=3 5 \which is parallel to the line 4x — 2y +3=0. | 80x—40y—103=0
Q12 | Find the equation of the normal to the curve x? = 4y which Ans
passes through the point (1, 2). Xx+y—-3=0
Q13 | Find the intervals in which f(x) = -x2 — 2x +15 is increasing | Increasing =
or decreasing (-o0, -10), decreasing =
('11 Oo)
Q14 | Find the intervals in which the function f(x) is (i) increasing, | (i) Increasing =
(i) decreasing : (-0, 1) U (2, ),
f(x) = 2x® - 9x* + 12x + 15 (ii) decreasing =
1.2
Q15 | Find the intervals in which the function f given by increasing
0.F 5t 5
f(X) = sin x + cos x, 0 < x < 27 is increasing or decreasing e W

decreasing =

%)




Find the intervals in which f(x) =2 log (x —2) — x>+ 4x + 1 | increasing =
Q16 | is increasing or decreasing. (2,3)
decreasing = (3, «)
Q17 | Find the maximum and the minimum values, if any, of the Ans.
following functions (i) min = -1 and max. =
(i) f(x) =3x*+6x+8,xeR (i) f(x) = -)x — | does not exist (ii) min =
1|+5forallx e R does not exist, max. =5
(iii) f(x) = sin 3x + 4, X & (-2, w/2) (iv) f(x) =3 + 1 | (i) min =3, max =5
forall x € R [NCERT] (iv) min = does
(v) f(x) = sin (sinx ) for all x € R (Vi) () = jx + | MOt EXISt, max = does
3|forall x e R notexist
(V) min =-sin 1, max =
sinl (vi) min
=0, max = does not
exist
2
Q18 | Find the points at which the function f given by f(x) = (x — () 7 @2 (i) -1
2)* (x + 1)% has
(i) local maxima (i) local minima
(iii) points of inflexion
Q19 | Find the points of local maxima or local minima if any of the

following functions. Also find the local maximum or local

minimum values, as the case may be :




(1) f(x) =sin x + cos X, where 0 < x < 2 (i) f(x)

=sin x—cos X, where 0 < x < 2x
(iii) f(x) =sin 2x, where 0 <x < 1 (iv) f(x)

=2cosX+Xx,where0<x<m
-7

T
(V) f(x) =2sinx—x, 2 <x< 2

Q20

(i) If the sum of the lengths of the hypotenuse and a side of a
right-angled triangles is given, show that the area of the
triangle is maximum when the angle between them is /3.
(i) A square piece of tin of side 24 cm is to be made into a
box without top by cutting a square from each corner and
folding up the flaps to form a box. What should be the side
of the square to be cut off so that the volume of the box is
maximum ? Also, find this maximum volume.

(iii_)Show that the height of the cylinder of maximum

N}
%||m

volume that can be inscribed in a sphere of radius a is .

(iv) Show that the volume of the larges cone that can be
inscribed in a sphere of radius R is 8/27 of the volume of the
sphere.

(v) Show that the volume of the greatest cylinder which can

be inscribed in a cone of height h and semi-vertical angle a
4 h

is 27 7h3 tan? a.. Also, show that height of the cylinder is 3.

(vi) An open box with a square base is to be made from a

given quantity of cardboard of area c? square units. Show




CJ

that the maximum volume of the box is 6*/5 cubic units.

(vii) An open tank with a square base and vertical sides is to
be constructed from a metal sheet to hold a given quantity of
water. Show that the cost of the material will be least when

depth of the tank is half of its width.




