Ifx=a+b, y=am +bn?and z = awe? + b, show that:
'x+y+z:0

T 1

State De'Moivre's theorem for any positive index n. Using De'Moivre's theorem find the
square roots of 4 +4\I:_3 i.

il =14
L]

Expressx/l-i +i in polar form.

T

Define complex number. Express a complex number into polar form. State De-Moivre's
theorem.-Using De-Moivre's theorem, find the cube roots of unity.
1 ] T

If z1 = ry (cosBs +i sin 01) and z2 = 12 (cos0z + 1 sind2) , prove that:
z1Z2 = rarz {cos(01 + 82) +i sin(64 + 82)} and
Z_n ‘o
e {cos(B1 - 6z) +isin (61 - 62)}
TAT

If w be a complex cube root of unity, find the value of: (1 —w +w2)* (1 +w-wi)?

State De-Moivre's theorem. Using De-Moivre's theorem, find the square roots of:
213 '

Find the cube roots of unity.

. 5+12i
Find the square' root of : 3-4)

Q.No.4A (2067)

Express the complex number“;;“_'i in the polar form.

Iffx +iy = a+ib, prove that ﬂ =a-ib.
“Prove that: (2 + ) (2 + 0% (2- o) (2- %) = 21
Find the square roots of (-7 + 24i).
If e, B are the comp|ei cube roots of unity then show that :
apteieg
Solve: Z6=1.
If 1, w, w2 be the cube roots of unity, prove that (1 +w?)3 (1 +v;r)3 =0
Find the cube roots of unity and discuss their properfies. A
Find the square roots of 7 + 24i.

Find the cube roots of unity. Write their properties.
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Q.No. 44 (2062)
Simpliy: [3 (Cos § +1 Sin’ )

State De-Moivre's theorem hence solve z8 = 1.
QJS.QAA_(QQ_QD.
4

3+4i
Find he conjugate of ¢he complex number: 7% 3.4

Using De-Moiver's theorem, find the fourth roots of unity.
Q.No.4A (2060)
Express the complex number, '-J- + r\ﬁ in polar form.

Find the square roots of z = 7 -24i.
Express in.the polar form for z' =2+2.

. _'State De-Moivres theorem. Use it fo find the cube roots of 1,
Express the complex number (2, 2\/.’3 ) in the polar form.
State De-Moivres Theorem. Use it to find the values of (14%)20

fZ1=(3,2); Zz=(5,3), compute &4 Zzand Z1 + 7,

State De-Moivre's theorem. Use it to find the cube roots of unity.
Q.No.4A (2056)

‘fz=3+4iandw=2+i, find | W ] and |Error! Bookmark not defined. | .

oog .

9 I Polynomial Equations

e

If one root of the equation ax2 +bx + ¢ = 0 be the square of the other, provethat
b? +a% +ac? = 3abc.
Q.No.3¢ (2070) 'D"

Find the quadratic equauon whose one root is 2 +\ﬁ

. Find the condition under whlch the two gquadratic equations ax2 +bx+¢= 0 and
a'x2 +b'x = ¢! = 0 may have one root common. -

L / T

If the equation x2 + 2 (k + 2)x + %k = 0 has equal roots, find k.

If the equation x2 + px + g =0 and x2 + gx + p = 0 have a common root, prove that
p=q or p+qg+1=0.

Find the value of k so that the equation 3x2 + 7x +6 —k = 0 has one root equal to zero.
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From the equation whose roots are the reciprocals of the roots of: ax2 + bx + c-= 0.

If one root of the equation ax? + bx +¢ = 0 be twice the other show that: 2b2 = 9ac.

TAT

Prove that a quadratic equation cannot have more than two roots.

TAT

For what values of p will the equation 5x2- px +45=0 have equal roots.
Form a quadratic equation whose roots are -5 and 4.

Iftherool,sc:ftheequalmn(az+b2)x2 2(ac+bd)x+(c2+d2) Oareequal then show

c
thal =3

If one root of the equation ax? + bx + ¢ = 0 is triple of the other, show that:
3b?2 = 16ac.

For what value of k the polynomial 2x3 - 3x - kx + 4 divided by x - 2 éives remainder 2k?

L S

If one root of the equation ax2+ bx + ¢ = 0 be the square of the other,
prove that : b® +a% +ac? = 3ab.

Find the remainder when x2 +6x2 — x - 30 is divided by x+1.
Find the equétion whose roots are reciprocal fo the roots of x2-x +1=0
_For what value of k, x + 3 is a factor of 3x2+kx +67

Under what conditions are the roots-of the quadratic equation ax? +bx +c =0.
. real and unequal ii. imaginary :

Find out which of the foIloMng,are factors of : 2x3 - 3x2 -9x + 10:
iox-1 il. x+1 iii. x-2 iv.x+2

Under what conditions will quadratic equation ax2 +bx +¢ = 0 has,

i. one root the reciprocal of the other.

ii. roots equal in magnitude but opposite in sign.

When 2x3 + 3x2 - Kx + 4 divided by x - 2, the remainder is 2K, find the value of K.
The quadratic equation: ax? +bx + ¢ = 0 cannot have more than two rools. Prove .
State the factor theorem & test whether x+ 1 is the factor of 2x3 - 4x2 + 5x - 1 or not?

It one root of the equation &2 + mx +n = 0 be four times the other,
Show that 4m?=25¢n. -
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Apply remainder theorem to find the remainder when,
x3 - 2x2 + 5% - 10 is divided by x + 2 :

If the roots of £x2 +mx +n = 0 be in the ratio 3 : 4, show that 12m? = 49 fn,
If the roots of the quadratic equation are p +q and p - g, find the quadratic equation. -

Show that the roots of the equation (2 - bc) x2 +2(b1-;:;a)x+{c:2-ab)=0willbeequa!,if :
githerb=0o0ra® +b? +¢?-3abc=0. e

Is (x -2) a factor of x3 + 3x2 - 5x + 27 If not, find the remainder.

If one root of the equation ax2 + bx +¢ = 0 be the square of the other, prove that,
b +a%c +ac? ="3abc

Is (x - 2) a factor of x® +3x2 - 5x +2? Justify your answer.

Find the condiion for two given quadratic equations ax? + bix + ¢ = 0 and
asx2 + bax + C2 = 0 may have one root common and both roots common.

Form the quadratic equation whose one root is 3 +4i.
If the roots of the equation Ix2 + nx+n = 0 be in the ratio p:q, find the value of \E- + J%

For what value of p will the equation 5% - px +45 = 0 have equal roots?
: .0oo0

10 I Co-ordinate Ge‘ométry

T A\

. Find the condition under which the equation ax2 + 2hx'y +by? + 2gx + 2fy + ¢ = 0 may
represent a pair of lines.
T 14 "
Find the equations of the bisectors of the angles between the lines 4x - 3y + 1=0and
12x -5y +7 = 0 and prove that: the bisectors are at right angles to each other.
T 1 5

Find the equation of the line passing through the middle point of the line segment
connecting (2, -4) and (2, 4) and parallel fo the line 3x -2y = 4.
T, 4 S

Find the equation to the pair of lines joining the origin olto the inter section of the straight
line y = mx + ¢ and the curve X2 + y2 = a2 Prove that they are at right angles if _
2¢2 = a2 (1+m?). : :

Find the length of the perpendiculér down from the point (x', y') on the line whose
equation is Ax +Bx +¢ =0. : :
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Find the distance between the two parallel lines.
3x +5y =11 and 3x + 5y = -23.

Find the angle between the two lines represented by ax? + 2hxy + by? = 0. Find the
condition under which the lines will be, i :
a) Perpendicular to each other
b)  Coincident
What condition is to be satisfied for two lines to be real and distinct?

Find the equation of the lines through the point (3, 2) and mékfng angel 45° with the line
X-2y=3. : : =
If P is the length of the perpendicular dropped from the origin of the line §+ % =1,
: Prove that: P o
7 L =1

. Prove that the bisectors of the angles between the pair of é!raight lines; *

2inE e
.ax2-2hxy +by2 = 0 is given byx—x"y'L =a_h_b_

T

Prove that the perpendicular from the origin upon the straight line joining the points
(c cos o, ¢ sin @) and (c cos B, ¢ sin B) bisects the distance between theri.
Ld =14

_ Find the equation to the straight line that has y-intercepts 3 and is parallel fo the étraight
line8x-4y+9=0.
TATY
Show that the homogeneous equation of degree two always represents a pair of straigﬁt
line passing through the origin. Also, find the angle between them. it
T  } ¥

If p and P! be the lengths of the perpendiculars from origin upon the straight lines Whose
equations are x sec @ +y cosec = a and xcoso - ysin@ =acos20.
prove that : 4p2+ p¥'= g2 -

TAT

Find the equation of a line through (5,4) and perpendicular to the ling : 4% -3y =10.

Prove that the straight lines joining the origin to the  point of intersection. of the line
Lo 1

: B
a1 andthe curvex: +y2= G2 are at ight angles i =5 + 5 = 5

Find the angle between two straight lines whose equétions arey=m; X+ciandy=m,x+c,

Also find the conditions.under which the two straight lines will be
i. parallel ii. perpendicular i

Find the equation of thie line parallel to the line 5x + 4y = 9 and making an intercept -5 on
. the x-axis. S ; :

Find the condition so that the straight lines joining the-origin td the points of intersection of
the line kx +hy = 2hk with the circle (x- h)2 +(y - k)2 = c2 are at right angle.
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Find the angle between the lines given by X2 - 2xy cotB - y‘2 =0,

Find the equation of the lines which are right angles to the lines represented by:
ax2 + 2hxy +by? = 0.

For what value of K, the equation 2x2 +7xy + 3y2-4x-Ty+K=0 iepresents aline pair?

Show that pair of lines: x2 (tan20 + Cos20) --2xy tand + y?8in%6 = 0 make with the axis of X
angle such that the difference of their tangent s 2. . :

Show that the equation kx? + (k? - 1) xy - ky? = 0 represents 2 pair of perpendicular lines for
all values of k. ' -

- Find the single equation of the lines through the origin and perpendicular to the lines
represented by the equation ax* + 2hxy +by2=0. ‘ :

Find the equations of the two lines represented by the equation:
242 + 3xy +y2 +5x +2y -3=0

Find the equations of the two lines represented by x? +6xy + Oy2 +4x+12y-5= 0, Prove
that the two lines are parallel. : .

Find the angle between the lines represented by 2x? + ?xy +3y2=0 - E
-Determine the two stfaigh! lines represented by €x? — xy - 12y2-8x +29y - 14=0
~ Find the value of K so that 2x2 + Txy +3y2 - 4x - Ty +k = 0 may represent a pair of fines.

For what values of C, ﬁwe lines which join the origin to the point of intersection of thé line x -
oy +c=0andthecurve x2 +y2+4x-6By-36= 0 may be at right angle.

Find the angle between the pair of lines x2 +6xy ¥9y2 +A4x+12y- 5“= 0.

Show that the lines ioining the points of intersection of the line x +y = 1 with the turve
4x2 + dy? + 4x - 2y - 5 = O with the origin are at right angles to each other.

Verify whether the second degree equation: X2 +Bxy + gy2+4x+12y-5=0

represents a pair of straight lines or not. :

Prove that the straight lines joining the origin to the point of intersection of the line
9 :

x o s
E+%=1 and the curve X2 +y2=care at nght angles ifgi +§ ='Ez'.

Find the angle between the line pair‘2x2w~ 7xy +3y2=0.

-

Prove that the pair of straight lines joining the origin to the points of intersection of the line-
y = mx +¢ and the curve x2 +y2 = a? are at right angles of 262 = a2 (1 +m?)
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- Q.No.2¢ (2058)
Find the angle between the line pair given by : x2 - 2xy cotd - y2=0 .

If the pair of lines x2 - 2pxy - y2 =0 and x2- 2q xy - y2 =0 be such thai each pair bisects the
angles between the other pair, prove pq = -1.

Determine the lines representets by the equation x2+ 2xy +y2:2x-2y-15=0.

Prove that the straight lines joining the origin to the pomts of intersection of the line

x $ 2 E
e %* 41 and the curve x2 +y2 = ¢2 are at right angles ff 2T T2

~ Wite the condition for which the equation ax? + 2hxy + by + 2gx + 2fy + ¢ = 0 may
represent a line pair.

-

Find the equation to the straight line which makes.equal intercepts on the axes and passes
~through the point of intersection of the lines 2x -3y +1=0and x +2y-2=0.

Find the value of k so that the line whose equation is.x + y = k will 'iorm a triangle with the
coordinate axes whase area is 32-sg. units.

Determine the value of m for which ihe stra:ght linesy=x+1,y=2(x+1)andy = mx +3
are concurrent. ;

Examine whether the points (0, 11), (2. 3) and (3, -1) are collinear or not.

QNO.9A (2065)

The origin is a comer of a square and two of its sides are given by 2x +y = 0 and Py +y=
3. Find the equations of the other two sides. ~

Find the equation of the line through the infersection of the lines 3x - 4y + 1 = 0 and
5x +y-1=0, and cutfing off equal infercepts from the axes.

Find the equations of the straight lines which passes through the point (2, 3) and are
inclined at 45° to the straight line x + 3y +4 =0.
if p be the perpendicular distance of the origin from a line whose intercepts on the axes

are aandb, prove thaté=:|§+—

Find the equations of the bisectors of the angles between the siraight lines:
3x-4y+3= 0and 12x-5y-1=0.

Q.NO.9A (2063)

Prove that the equation of the straight line which passes through the point (acos®@, asin®0)
and is perpendicular to the straight line x Sec + y Cosech = a is x Cos0 - y Sind = - 2
Cos?0.

+ Find the intercepts on the axes made by the line 2x +3y = 5.
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Find the equation of the locus of a polnt P which is equ1dastant from: 3x - 4y +2=0and -
the origin. :

Find the distance between the parallel lines, y = 2x +4 and 6x - 3y = 5.

Find the equation to ihe straight line which passes through the intersection of the straight
lines 3x 4y +1=0and 5x +y = 1 and cuts off equa! intercepts from the axes.

~ Find the straight lines whsch have slope -1 and form a tnangle of area 8 square units with
coordmate axes. :

Find the equation of the line through the point that divides the join of the pomts (-3, 4) and
(7, 1) in the ratio 3 : 2 and is perpendtcu!ar to the join.

Find the equation of the stra:ght line whose slope is3 and passes through the mtersecnon
oflinesy=xandy =-x.

“ Find the length of the perpendlcular from the pomt (x1, y1) on a straight line x C0S o+ ¥ '
sina.=p.

Find the equation of the line through (5, 4) and perpendicu!ar to the line 4x - 3y = 10.
Find the length of the perpendicular from the point (h, k) on a straight line xcoso. +y sine =p

Write the conditions for which the straight lines -gjvén. by Ax + Biy + C1 = 0 and
Azx +Bay + C2 = 0 will be parallel and perpendicular.

Find the length of the perpendicular from the point (x1, y1) on & étraight line
xCosa+ySina=p. ~

What are the standard forms of equation of a stra:ghl line? Fmd the slope of the line
=1.

Find the angles between two lines given by y = mix +c1 and y = max + Cz Also state the
condition for them to be perpendicular and parallel.

Find the acute angle between the lines x -3y~ ~6=02nd y=2x+5.
; oog.

11 |C1rcle

Find the value of k so that the line 4x +3y + k = 0 may touch the circle:
X2 +y2-dx+10y +4=0.
T \
Find the centresand the radius of the circle.
x2+y2+4x -6y +4=0

112 e Mathematics



|\ Fadt

Find the equation of the tangent and normal fo the circle:
- X2+y2-3x+10y-5=0 at the point (4, -11)
L Fadd
Find the equation of the circle whose two of the diameters are x +y = 6 and x + 2y = 8 and
radius 10.

Find the equaﬁlon of the tangent and normal fo the c:rcle
X+y:-Tx-dy+3=0at(2 3

Find the equation of the circle with (0, 0) and (4, 7) as the ends of a diameter.

.
=

Show that the circles x2 + y2 - 6x - 6y + 10 =0 and x2 + y2 = 2 touch each other at (1, 1).

4 | §

Find the equation to the circle which-has the points-(0, -1) and (2, 3) as ends of a diameer.

TAT

Find the equation of the tangent to the circle x2 +y2 - 2x -4y - 4 = 0 which are:
perpendicular to 3x - 4y = 1. :

TAT

Find the equation of the circle concentric with the circle x2+ y2 - 8x + 12y +15 =0 and
passing through (5,4).

Show that the fangents to the circle x2 + y2 = 100 at the points (6, 8) and (3, 6) are -
perpendicular to each other. - % > ;

Find the equation of the circle With center at (4, -1) and passing through the origin.
oog

12| Limit and Continuity

A function £{x) is defined below:

_Jkx+3 forx22
F 3x-1 for x<2
- find the value of k so that f(x) is continuous at x = 2.

Q.No.9B (2070) 'D'
ol
Evaluate : xTéﬂl’-‘ (x-[xa)
Q.No.4¢ (2070) 'D"
. lim S€C% -2
Evaluate : x—»;f tan x- 1

b

Education e Class Xl e 113



: 3
3+2x for —55x<0

|
-

A function f(x) is defined as follows: f(x)=4 3—2x for O0=x<

M N

—-3—-2x for s

3
Show the f(x) is continuous at x = 0 but discontinuous atx =7 ..
1 T

_1im  Xcotf - Bcotx

Evaluate: £ 9——‘—)( -0

T T

lim X-64 °
x4 X-16

: 2—x% for x<2

Let a function f(x) be defined by : f(x) =4 3 for x=2
x—4 for x>2

Evaluate:

Show that the limit of the function f(x) exists asx=21Is the function f(x) continuous at
x = 22 If not, how would you make it continuous?

lim

Evaluate: "7 ¥3a—x—vx+a
4(x-a)
lim 1 - cosbx
Evaluate: " 2 :
B L | T X ) ¢
X when 0Osx<

Ll Ll N o

Show that the function:: f{x)=4 1 when x=

1—x when % <x<1‘’
: is discontinuous at x = % Also, write how it could be made continuous?
Evaluate: ff’:z j%_z?—%

limjﬂ -

Evaluate: o5~ COSQX
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1 T
Define continuity of a function at a point. A function is defined as follows:
)= {Error! Bookmark not defined. for x#3
W= =K for-x=3

find the value of k so that f(x) is continuous atx = 3. -

“lim  Xc088 - BcosX

Evaluate: ,_,, -0

TATY

. lim
Evaluate._x_) V= =3

A function f (x) is defined as follows:
2x+1 for x<1
fx)= 42 for x=1
3x {7 i ) 3 .
Is the function continuous at x = 17 If not, can it be made continuous at x = 17

L 3x—/2x+a
Evaluate; 1™ -———-) 5
x—a \ 2(x-a)

lim sin(x-2a)

Evaluate: -

* Discuss the continuity of the function:
fix) =xsintx whenx=0

=0 whenx=0;atx=0. '
- 5 E ‘
a+x)sec(a+x)-aseca
Evaluate: “© { ) ( )
x—>0 : X

Test the continuity of f(x) =x-+2whenx#2,
=4whenx=2;atx=2.

Q.NO.5A (2067) -2 MARKS
Evaluate: x"ﬁf f(x—vx*+ x)

A function is defined as follows: f(x) =-x -when x<0
=x when 0<x<1
=2-x whenx=1

Show that It is continuous at x =0 and x = 1

 Lim Xsin@ - Bsinx
Evaluate: " n ™ ;9
Determine the limit of:

f(x)=2-x% forx=2

=x—4 forx>2 } atx =2, if it exists.
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mmgs@ |
Lim Vi+x2—vi- xz
Evaluate 50 =

Test the continuity of the function:

x,whenl<x<5

[ =N

fx)= |1, when x =

Evaluat t tan x +Cot x
o Z tanx-Cotx

Q.N.Q.ﬁa..(zpﬁaz
DISCUSS the continuity of the function _g and point out the dsscontmu:ty If exists.

Q.NO.SA (2065)
lim Sin (x - a)

Evaluate: x>a -2

Show that the function flx) = S (x #0)

=1_ L, (x=0)

is dtscontmuous atx=0. ; :
¢ Redefine the function is such a way that it becomes continuous at x = 0.

lim fanx-tany
Evaluate : x>0 X-y
Q.No.6c(2064) :
Why the function f (x) = Sin % is not continuous at x = 0?
- Q.No.5c (2064) : )
 Lim Sinx°®

Evaluate: S e | : F5

Q.No.138, OR (2063)
- Lt xCosO - BCosx
Evaluate: _~ -0

" Q.No. 138 (2063)

Let a function f (x) be defined by:

-

F)-- e d s (x<2)
=3 (x=2)
= %4 (x>2)

Verify that the fimit of the function exists at x = 2. Is the function continuous at x = 27
State how can you make it continuous. ;
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Find the fimit of the function for £(x) = x+2 when x> 0 and £ (x) = 4x +2 when x<0 at x = 0.
Q.N.Q&L(zmx
x—4
Showthat: "}, 2=t =8
A function is defined as: -
_J32+2ifx<t
F= 1243 ifx> 1

. Lt f(x)
Find o

Povetle: F X,
.rove g x—»‘l 2x—V2t2x2

If the function f {x)— oonlmuous atx=1? -
Lt x2/3_,2/3 :

Evaluate:
— x-a

Discuss the continuity of the function:
o xsin®where x =0 ’
f (X) 3 {O z where x=0

. Lt fanx-fany
: Evaluate: |~/ vy xy

- Show that the function £ (x) = {%*2 o * = 2 s not continuous at x = 2

forx=2,

Evaluate; lim Y2x—V3—x%

"x 1 x-1

Discuss the continuity of the function: f(x) = x| at x = 0

- Q.No.12B (2060) -

um fan x - sin x
Evaluate: R

Q.ug.ﬁa.(ab_sm
A function is defined as f(x) = ,:11 oL
 Examine whether the funclmn is continuous or notat x = 1,
Q.NO.5A (2060) :
oty 3 _“xwh
Does the limit of the function f (x) = * hen x>0 oA ‘
exist at x = 07 Justify your answer,

When does a function f(x) become continuous-at a g:ven pomt x= a? Test the contnuuty of:

fix)=2x+2 forx<1
=2x °  forx=1 Yatx=1

=3x forx>1
Education e Class Xle 117



Q.No.128 (2059)
-Evaluate: ;‘_’:; \5: (\Fc -J;-;J )

Does the limit of the function, £ (x) e f;' f’;’;‘l} atx =1 exist?
- tim 1-COSDX
Evaluate: . o 1~ cosqx

: 3 i OIN X
Prove geometrically, ;" =~ =1

Discuss the continuity of the function:

=H+1, for x<1 !
f(x) =2 for. x=1\atx=1.
; =3x for x>1
, A9 :
Is the function f (x) = oy continuous at x = 37 Justify your answer.
Evaluate: '™ (\x+a Al

When does a function f(x) become continuous at x = a 7 Discuss the continuity of:
=x+1, for x<1

flx) =2x for x=1 yatx=1.
S for x>g poe
i SINX - SiNY
Evaluate: 7, -y

=x*¥2, <5

Find the fimit of the funciion £ (x) =22+% %53 Fatx=5ifitexists.

8 R - 4
L Lim
Evaluate: ;" — 1

When does a function f(x) become continuous at x =a? Is the function f(x) defined by
=3+2 -32<x<0 5" ¥
fix) =3-2x 0<x<32 continuous at x =% ?
=3 x=32
Q.No.128 (2056)
: Sin@

Prove geometrically ’5‘_’5—6 =1

Determine the limitof  f(x) = 2;‘: ff‘:;,’;izz} atx =2, if it exists.

Evaluate: X7 Wxahkd

ooa
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13 | The Derivatives

Q.No. 104 (2070) 'D"

Find from first principles, the derivative of \I 1+x.
Q.NO.5A (2070) 'D"

-y :

Find dx when x—y =tan xy.
Q.NO.10A (2070)'C' -

Find from first principles the derivative of 4/2-3x .

T T

s O et g
Flnd.dxwhenx-t+t andy=1-7.

Find from the principle, the derivative of tan 3x.

Fmd‘l is x = 2atan © y = a sec?.
Q.N.Q..IQA.(ZQE.QL&E.’E.’
~ Find from first principles the defivative of fix) = —==
Q.NO.5A (2069) SET 'B"
gy E Sl
Find dx Wheny =" X
Q.No.10A (2069) SET'A’
" Find from first principles the derivative of /2x +3..

Q.No.SA (2069) SET A’
oy
Find e

if x3 +y3 - 3axy = 0.
Find from first principle, the derivative of sindx.

Find the derivative of 1

2+x

Find from definition, the derivative of %
- X
Q.No. 5¢ (2067) -2 MARKS
sin2x
a+cos2x

Find the derivative of fan!
Find from first principles the derivatives of sin2x.

; ‘ Find%x‘"r if ax2 + 2hxy +by? = 1.
. Q.No.134 (2065) :
Find from first principles, the derivative of -\] Sin 2x
Find %’x-. when,
y=Sin0 and 0 = 5x2-6x + 2.
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- Find from definition the derivative of Cos.
Q.No.5B (2064) - :
ﬂ L
Find el iere y = tan! (1 xz)

Q.No.124A  OR (2063)
. Find, frgm definition, mg derivative of =
W, v :

Find dy when y = Sin! (3x - 4x%)
Q.-NQ-JQ.A.(ZQQZ).

Find from definition, the derivative of 'Jtanx ‘Show Ihat the rectangle of Iargest possible:
area for a given penmeter is a square,

; dy 2x .
Find 5 ify = tan =5 Tae
Q.NQJMSEJI

Find%from first principle when y = x +Afx

Differentiate Sinx with respect to tanx. - :
Find E% from first principle y = /tanx :
Qw

Find ai when x = 2atan and y = a sec?0
_ _ Find from the first principles the derivative of:
Q.No.5¢ (2059)
: L dy :
F'"ddx of x=asint, y = a cost.

W
ﬂ“
o

Find from definition the derivatives of sin2x.

Q.No.5¢ (2058)

- Find %ofx =asint,y=a cost.

Q.No.13A (2057) .
Find, from the first principles the derivative of y =+/Sin 2x _

~ Find gx! of 7 gSin (log x)

Find, from the first princip|eé the derivative’ of y = Jal_ﬁ
- Q.No.5¢ (2056)

Find%of y = &% sin (logx).
ooo

120 = Mathematics



14 | Appllcatlons Of Derlvatlves

Write the criteria for the function y = f(x) o have the local maxima and local minima at a
point. Find the logal maxima and local minima of the function f{x) = 2 - 9x2 24x +3.°
Also find the point of inﬂecnon

A stone thrown into a pond produces circuiar ripples vihich expénds from the point of
impact. If the radius of the ripple increases at the rate of 3.5cm/sec, find how fast is the

area growing when the radius is 15cm. (n= z)

T L §

A spherical ball of salt is dissolving in waler in such a-way that the rate of decrease in
volume at any instant is proportional to the surface. Prove that the radius is decreasing at
the constant rate.

ey
List the criteria for the function y = f(x) to have the local maxima and local minima at a -
point. Find the local maxima and local minima of the function f(x) = 4x% - 15x2 + 12x + 7.
Also, find the point of tnﬁection

Find the interval in which the function f(x) = 3x2 — 6x + 5 is increasing or decreasing.

Two concentric circles are expanding in such a way that the radius of the inner circle is
increasing at the rate of 10cm/sec and that of the outer circle at the rate of 7cm/sec. At a
cerfain time, the radius of the inner.and the outer circle-are the respectively 24 cm and
30cm. At what time, is the area between the circles increasing or decreasing? How fast?

What are the criteria for the graph of the function e f(x) to have concave upward and

concave downward? Determine where the graph is concave upward and where it is

concave downward of the function. ;
fx)=xt-8x+18x2-24

Test the increasing and decreasing of the fu nction
f(x) = x2— 3x +4 at the points x = 2 and x =1.

The volume of a spherical ballcon is increasing at the rate of 25 cubic ¢m/sec. Find the rate
of change of its surface at the instant when its radius is 5 cm. :
& L]
Find the maximum and minimum values of the function f(x) = x3 - 6x2 + 9x - 2 Also, find the
paint of inflection, if any.
‘ >
For any curve y = 1(x), what do f(x) > 0 and (x) <0 represent?
V.5 : 3
What are the criteria for a function y = f{x) to have the local maxima and local minima at a
- point? Find the local maxima and local minima of the function f(x) = 4x* - 6x2 - 9x + 1 on
the interval (-1, 2), Also find the point of inflection.

& 2

Find the area of the region between the curve y2 = 16 x and the line y = 2x.

V. %

The side of a square sheet is increésing at the rate of Scm/mm. At what rate Is the area
increasing when the side is 12 cm. long?
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- A Spherical ball of salt dissolving in water decreases its volume at the rate of 0.75cm® /
min. Find the rate at which the radius of the salt is decreasing when its radius is 6cm.

List the criteria for the function y = f(x) to have local maxima and local minima at 2 point.
Firid the local maxima and local minima of the function f(x) = 433 - 15x2 + 12x + 7 Also,

find the paint of inflection.
32

Exarmne whether the function f( ) = 15x2 - 14x + 1 is increasing or decreasing at
x=—-andx

A man wishes to fence a rectangular garden with 256 meter fencing material. Find the
maximum area he can enclose.

Using derivatives, find two numbers whose sum is 10 and sum of whose squares is minimum.
Show that the rectangle of largest possible area fora given perimeter is a square.

Find the maximum area of a rectangular plot of land which can be enclosed by a rope of
length 60 meters.

Calculate the maximum and minimum values of X3 : I2-Ox+27.

A man wishes to fence a rectangular garden with 256 m. fencing material. Find the
" maximum area he can enclose.

Find the maximum and minimum value of the function x — 3x3 + 6x + 5, if exist: Also, find
the point of inflexion.

Show that the rectangle of largest possible area for a given perimeter is a square.
Show that the rectangle of largest possible areafora given perimeter is a square.

Find the maximum and minimum values of the function
f(x) = 4x3 - 6x2 - 9x + 1. Also find the point of inflection.

Determine where the graph is concave upwards or concave downwards for
fix)= x‘— 8x% +18x2- 24. Also find the paint of inflection.
ooo

15 I Antiderivatives and its Applications

Find the area enclosed by the axis of x and the curve y = 3x —5x*
Q.No.SB (2070) 'D°
e
Evaluate: % sin(logx)dx
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T T

. Find the area bounded by y-axis, the curve x? = 4a(y — 2a) and y = 6a.
Evaluate: [ ——— m__d

Find the area bounded by y - axis, the curve.
- x2=4aly~2a)andy = Ba.

Evaluate: [ x sin ax dx.

Find the area of the region bounded by the curves x? + 4y and x=y.
Q.NO.58 (2069) SET ‘B’
Evaluate : [ o
Q.No.5B (2069) SET 'A’
Evaluate: I Cot x (log sinx)? dx

Find the area bounded by the curve y2 = 4ax and the line x = a.

Q.NO.58 (2068)

1
: z x+x
Evaluate: (1 - —2) e dx
X
Q.No. 138, OR (2067) - 4 MARKS :
X :
Find the area under the curves = A 1 using method of integration.
Q.No. 138 (2067) - 4 MARKS '
Evaluate: _[ sec?x dx
Q.No.6¢ (2067) - 2 MARKS :
Find the area under the curve y = 2\[3( between x=0andx = 1.
dx
Evaluate: L einx
Q..NQ..!B_E._QB.(ZQ_@).
Find the area of the elhpse -"45 1
3
Evaluate: -1-%’(5;
Find the area bounded by the curve y = sinx, x=0, x = 7.
Q.NoO.6B (2066) ,
: dx :
Evaluate: N R

Using method of integration, find the area under the curve x2 +y2 = a2
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Q.NO. 138 (2065)
Evaluate: | = Cos bx dx

Find the area of the region bounded by the curve y = €%, the x-axis and the ordinates
Sx=hx=2 :

Evaluate: [ log x dx

Find the area of the circle x? +y? = 9 using method of integration.

Evaluate: E Si(ixmﬁ dx
Q.No.6B (2064) -
Integrate = j COSEC X dx.

Find the area bounded by' the x-axis and the following curve and ordinates
y=logx,x=1,x=¢e

Find the area of the circle x2 +y2 = 25, using method of integration.
Q.NO.13A, OR (2062) ‘
2., )
Evaluate: L ;—#‘f;
Q.NO .68 (2063)
Integrate: I secx dx

 Find the area bounded by the x -axis and the following curve and ordinates xy=8; x=3, X=B.

‘ -1
dx
Evaluate: I 0 4-x

Q.No.138, (2062)
Find the area of the ellipse: &+ = 1

Find the area bounded by the x- axis and the curve and y = log (1+x) and ordinates x = 0
andx=1 ¢ : :

Evaluate:‘l x Sing x dx.

Using integration, find the area of the circle x2+ yr=al
Integrate: j' Sec? x dx.

Find the area bounded by curves y = 3x2, x=1andx=3.

Evaluate: [ 1cos (log x) dx.
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Find using method of integration the area bounded by the curves y2 = 4x and x2 = 4y,

Evaluate : f x sin? x dx

Find the area under the curve y = x2 bounded by x-axis, and between the ordinates x = 0
andx=a.

Evaluate : [Sin2 2x dx.
Find the area of the region between the curve y2 = 16x and the line y = 2x,

Evaluate fex cos x dx.

; S
2 >
Evaluate :_[ §ﬂ.(|;09.£l dx.

Integrate | Seex dx.

Find the area bounded by the curves y? = 4ax and x2 = 4ay

Evaluate: fxz e dx

Q.No.6c (2058)

Integrate: I log x dx
Find the area enclose by the curve y = 3x, the x - axis and ordinates at x = Oandx=4

Find the area of the circle, x2 +y2 = 25,

Integrate : j x° Sinx dx.

Q.NO.6¢ (2057)

Find the value of :_[ A Cos tdt.

Q.NO.68 (2057)

Integrate: f X Sinx dx.

Find the area of the region between the curve y? = 16x and the fine y = 2x.

dx

Evaluate: | =

b ]

Integrate :j (JE - % dx.

Find the area bounded by the axis of x and the curve y=4x* and the ordinates at x=2 and x=4.
: 85 e sl
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