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Find the square roots of 7 + 24i [Q.N.3(b), 2063]
(Ans: = (4 + 3i))
Find the cube roots of unity and discuss their properties. [Q.N.12(b), 2063]

(Ans:1 =1+1V3 and'1-iﬁ)

2 2
If 1, w, w2 be the cube roots of unity, prove that (1 + w33 — (1 + w)*=0
[Q.N. 3(b), 2064]
Solve : 28 = 1. : [Q.N. 12(a), 2064]

e 1919

If o, B are the complex cube roots of unity then show that

0d4 Ba—=0 Q.N. 4{a), 2065

+B4 5 - [ON.4), 2065]

(Ans: 0)

Find the square roots of (-7 + 241) [Q.N. 11(a), 2065]

(Ans: = (3 + 4i)) _

Prove that (2+0) (2+0?) (2-0?) (2-0%) = 21 ~ [Q.N.4(a), 2066]

It Vx+1y = a + ib, prove that \x-iy=a-ib [Q.N.11 (a), 2066]

Express the complex number Tl_—‘ in' the polar form:

(Ans: % (cos 135° + i sin 135°) ) - - [Q.N. 4 (a), 2067]

Find the square root of 53+ 15' [d.N.11 (a), 2067]
3+2i

(Ans 55 ) .

Find the cube roots of unity.  [Q.N:3(b),2068]

( A ¢ +2i V3 -1 —2i \f:‘s)

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

-2-2V3i. , ; [Q.N.14,2068]

(Ans:x (1-iV3)
If w be a complex cube root of umty, find the value of:

. (1—w+w2)4(1+w w2)4v
(Ans: 256) : [Q.N. 3(b), Set ‘A’ 2069]
Ifzy =1y (cosB; +isinB1) and z3 =5 (cosO; + i sinB7) , prove that:
Z12p =117 {cos{6 492) +isin(0; +6,)} and

;— = -1 cos(B; - 6,) +isin (O] - B2)} [Q.N. 14, Set'A' 2069]
2

Defme complex number. Express a complex number into polarform State De-
Moivre's theorem. Using De'Moivre's theorem, find the cube roots of unity.

(An 1““‘/3 "“;‘/‘7‘) 10 o [Q.N. 14(Or), Set 'A' 2069]

- N =
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30.  Express V3 +iin polar form, [Q.N. 3(b), Set'B' 2069]
(Ans: 2(cos 302 + i sin 309)

31 State De Moivre's theorem for any positive index n. Using De Moivre's theorem
find the square roots of 4 + 4 V3i, - . [Q.N. 14, Set 'B' 2069]
(Ans: (V6 +iV2)

32 lix=a+b,y=am +bw?andz=an?+ bw, show that:
X+y+z=0. . [Q.N. 3(b), Supp. 2069]

33. State De'Moiver's theorem and use it lo solve the equation 281,

[Q.N. 14, Supp. 2069]

-

(Ans: 21, 5(1x iV3)5 (-1 NE))

34. Ifoc:%(—.1+\/—_3),[3=%(_1_\/__3),

Show that : a4 + 02 B2 + B4 = 0. [Q.N. 3(b), 2070 'C']
35. Find the square root of the complex number -5 + 12i. [Q.N. 14,2070 'C']
(Ans: £ (2 +3i)
36. " Find the values of x and y if (x + 2)+yi=(3+ l) (1-2i).

(Ans: 3,-5) [Q.N. 3(b), 2070 'D']
37. Define absolute value of a complex number. If Z and W are two complex
o numbers, prove that: |z + w| < [z| + |w| [Q.N. 14,2070 'D']
38. Find the cube roots of unity. Also, establrsh the properties of cube roots of
unity. : . [Q.N. 14(Or), 2070 'D’]

39. Prove that the modulus of a complex number and its con]ugate are equal.
[Q.N. 3(b), 2071 'C"
40. State De Moivre's theorem. Using De Moivre's theorem find the square roots of 4

+43i. [Q.N. 14,2071 'C1
(Ans: (V6 +iV2) Pt

41, For any complex number Z, prove that: Z Z = =]z [Q.N. 3(b), 2071 'D"]

42. State De Moivre's theorem. Using De Moivre's theorem find the square roots of
2+2V8i. [Q.N. 14,2071'DY] °
(Ans: £ V3 +))

Unit 9 - Polynomial Equations

1. For what value of p will the equation 52 - px + 45 = 0 have equal roots ?
(Ans:£30) . [Q.N.4(b), 2056]

2. If the roots of the equation Ix? + nx + n = 0 be in the-ratio p:q, fmd the value of

\/_ \/— ‘ [Q.N.11(b), 2056]

3. Form the quadratic equation whose one root is 3 + 4i. [Q.N.4(a), 2057]
(Ans: x2-6x+25= 0)

- P - S_—
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16. -

17.

Find the condition for two given quédratic equations a1x2 +b,x+c, =0and

a

2x2 + b X+C,= 0 may have one root common and both roots common.

[Q.N.11(a), 2057]

by ¢
and 3, = 'bl B

Is (x - 2) a factor of x + 3x2 - 5x + 27 Justify your answer. [Q.N.4(b), 2058]
(Ans: (x-2) is not a factor of 43¢ ~-5x+2)

If one root of the equation ax2 + bx + ¢ = 0 be the square of the other, prove that,
b3 + aac + ac2 = 3abc : [Q.N.11(b), 2058]
Is (x - 2) a factor of © 43 B+ 271f not, find the remamder [Q.N.4(b), 2059]
(Ans: x -2 is not a factor of x°+ 3x2-5x +2)

Show that the roots of the equation (a - be) 42 (b2 —-ca) X+ (c2 - ab)=0 wil

( (b1°2 bz°1)(a1bz aghy) = (¢132 0231)2
Ans: )

be equal, if either b = 0 or a3 + b° + ¢3 - 3abe = 0. [Q:N.11(b), 2059]
It the roots of the quadratic equation are p+q and p-q, find the quadratic

equation. ' [Q.N.4(b), 2060]
(Ans: x2-2px + p>-q? =0) -
If the roots of %% + mx +n = 0 be in the ratio 3: 4,

show that 12m? = 49 ¢n. [Q.N.11(b), 2060]
Apply remainder theorem to find the remainder when .

x® - 2 + 5x - 10 is divided by x + 2 ' [Q.N.4(b), 2061]
(Ans: -36) ' :

If one root of the equatlon ¢x2+mx+n=0_be four times the other, show that
4m?=25 ¢n. [Q.N.11(b), 2061]
State the factor theorem & test whether x + 1 is the 1actorvof 20 - 4%+ 5x-1or
not ? .~ : [Q.N.4(b), 2062]

(Ans: x + 1s not a factor of fx) = 2 ~ 4x% + 5x-1)
The quadratic equation : ax% + bx + ¢ = 0 can not have more than two roots.

Prove it. . [Q:N.11(b), 2062]
When 23 + 332 - Kx + 4 divided by x - 2, the remainder is 2K, find the value of
K. [Q.N.4(c), 2063]
(Ans: k=8)

Under what conditions will quadratic equation ax® +bx+c=0has
i. one root the reciprocal of the other.
ii. roots equal in magnitude but opposite in sign.

(Ans: (i)c=a(i)b=0) [Q.N.11(b), 2063]
- Find out which of the following are factors of .
23-3x2-9x+10:

(iyx-1 (n) x+1 (iiyx-2 (v)x+2 [Q.N. 4(c), 2064]
(Ans: (i), (iv) -

—
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37.

Under what conditions are the roots of the quadratic equation ax? + bx + ¢ = 0.

(i) real and unequal (ii) imaginary - - _ [Q.N. 11(b), 2064)
(Ans: (i) b? - 4ac > 0 _(ji) b? - 4ac < 0)
For what value of k, x + 3is a factor of 3x2+ kx + 6 ? [Q.N. 4(b), 2065]
(Ans: 11)
_Find the equation whose roots are reciprocal to the roots of x2=x+1=0
(Ans: (xz-x+ 1) . [Q.N. 11(b), 2065]
Find the remainder when x3+6x2-x-30 is divided by x+1.
(Ans: - 24) [Q.N.4 (b), 2066]

T one root of the equation ax2 + bx + ¢ = 0 be the square of the other, prove that

b3 + a%c + ac? = 3ab. [Q.N.11 (b), 2066]
For what value of k the polynomlal 2x3 3x2 kx + 4 divided by x - 2 gives
remainder 2k ? _ 2 [Q.N.4 (b), 2067]
(Ans: 2)

If one root of the equation ax2 +bx+c=0is triple of the other, show that
3b? = 16ac. 4[QN11 (b), 2067]
If the roots of -the equation (a2+ b2) x2~ 2(ac + bd)x + (¢%, + d2) = 0 are equal,

a ¢

then show that: 2%, [Q.N.8(b),2068]
Form a quadratic equation whose roots are - 5 and 4. [Q.N.3(c),2068]

(Ans: x% + x=20=0)
For what values of p will the equation 5x2 - pX+45=0 have equal roots.
(Ans: £ 30) [Q.N. 3(c), Set ‘A" 2068]
Prove that a quadratic equation cannot have more that two roots.

[Q.N. 8(b), Set 'A' 2069]
It one root of the equation ax2 + bx + ¢ = 0 be twice the other show that:

2b2= ac. [Q:N. 3(c), Set'B' 2069]
From the equation whose roots are the reciprocals of the roots of
ax2 + bx + ¢= 0. : [Q.N. 8(b), Set 'B' 2069]

(Ans: cx2+bx+a=0)
Find the value of k so that the equation 3x2 + 7x + 6 - k = 0 has one root equal

to zero. [Q.N. 3(c), Supp. 2069]
{Ans:6)- .
If the equation X2 + px+q=0and %2 + gx + p = 0 have a common foot, prove
that: p=qorp+g+1=0. [Q.N. 8(b), Supp. 2069]
If the equation X2 + 2k +2)x + % = 0 has equal roots, find k.

(Ans: 1,4) [Q.N. 3{c), 2070 'C"]

Find the condition under which the two quadratic equations ax2 + bx + c=0
anda'x2 +blx+¢! =0 may have ona root common.

(Ans: (ab' - a'b) (be' - b'c) = (a'c - ac')? [Q.N. 8(b), 2070 'C"]
Find the quadratic equation whose one root is 2 + V3.

(Ans:x2-4x+1=0) - [Q.N. 3(c), 2070 'D']
If one root of the equation ax2 + bx + ¢ = 0 be the square of the other, prove that
b3+a2c + ac? = 3abe. [Q.N. 8(b), 2070 'D'}

Find a quadratic equation whose roots are twice the roots of 4x2 + 8x - 5 = 0.
(Ans: 2 +4x-5=0) - _ [Q.N. 3(c), 2071 'C']
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If the roots of the equaﬁon X2 + px +q = 0 are in the same ratio as these of the
equation x2 + ¢x + m = 0, show that:
© o pPm=£&q : [Q N. 8(b), 2071 'C']

39. For what value of k the equation 9x? + kx +1=0 has equal roots?

{Ans: k=26) [Q.N. 3(c), 2071 'D

40 lfx2+px+q=0andx?+qx+p= 0 have a root in common, show that: either
p=qorp+q+1=0 [Q.N. 8(b), 2071 'D"]

Unit 10 - Co-ordinate Geometry

10.1 Straight Line

1. Find the acute angle between the lines x — 3y — 6=0 and y=2x+5.

(Ans: 45°) . [Q.N.2(b), 2056]

2 Find the angles between two lines given by y = m x + ¢, and y = myX + C,.
Also state the condition for them to be perpendicular and parallel.

m
(Ans o=tan! {2 ( Tmlnf;) ) | [Q.N.9(a), 2056]

3. What are the standard forms of equation of a straight line ? Find the slope of
the line g-%= 1. [Q.N.2(b), 2057]
(Ans: Slope(m) =§ )

4. Find the length of the perpendicular from the point (x;.Y;) on a straight line
xCos oL +y Sino =p. [Q.N.9(a), 2057]
(Ans: £ (x;€080. + y1sinc. - P) ) . '

5 Write the conditions for which the straight lines given by A{x + Byy + C1 =0
and Aox + Boy + Co = 0 will be parallel and perpendicular - [Q.N.2(b), 2058]

PRIy | m-my 3 - B |
(Ans.cb-tan ,(” 1+m1m2),m1ﬂ12- 1,m1-m2)

6. . Find the length of the perpendicular from the point (h, k)
on a straight line x cosc. + y sino. = p i [Q.N.9(a), 2058]
(Ans: = (hcosa. + ksina. - p) :

7. Find the equation of the line through (5, 4) and perpendicular to the lme
4x -3y =10, [Q N.2(b), 2059}
(Ans:3x+4y-31=0)

8. Find the length of the perpendicular from the point (x4, y4) on a straight line
X COS O+ Y sin a = p. [Q.N.9(a), 2059]
(Ans: £ (x;cos0L + ylﬂna -p)

9.

Find the equation of the straight line whose slope is 7 3 and passes through the
intersection of lines y = x and y = - x. [Q.N.2(b), 2060]
(Ans: x-3y=0)
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Find the equation of the line through the point that divides the join of the
points (-3, 4) and (7, 1) in the ratio 3 : 2 and is perpendicular to the j join.

(Ans: -2x-y+5=0) [Q.N.9(a), 2060]
Find the straight lines which have slope -1 and form a triangle of area 8 square
units with coordinate axes. : [Q.N.2(b), 2061]

(Ans:x+y-4=0)

Find-the equation to the straight line which passes through the intersection of
the straight lines 3x — 4y + 1 =0 and 5x + y = 1, and cuts off equal intercepts from
the axes. [Q.N.9(a), 2061]
(Ans: 23x+23y=11)

Find the distance between the parallel lines,

y=2x+4and6x-3y=>5. [Q.N.2(b), 2062]

17
(Ans A umt)
Find the equation of the locus of a point P which is equidistant from
3x -4y + 2 =0 and the origin. [Q.N.9(a), 2062]
(Ans: 16x2 + 9y2 + 24xy-12x +16y -4 =0) .
Find the intercepts on the axes made by the line 2x + 3y =5
: [Q.N.2(b), 2063]

(Ans x-mtercept- S and y-unteroep = §)

Prove that the equatlon of the straight line which passes through the point -
(acos®0, asin %9) and is perpendicular to the straight line x SecO + y Cosec = a

is x CosQ y SinB = a Cos20. - [Q.N.9(a), 2063]
Find the equations of the bisectors of the angles between the straight lines
3x-4y+3=0and 12x-5y-1=0. [Q.N.9(a) Or, 2063]

(Ans: 21x + 27y - 44 =0 and 99x - 77y + 34 = 0)

If p be the perpendicular distance of the origin from a line whose intercepts on
the axes are a and b, prove that 5}: Lty [Q.N. 2(b), 2064]
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. [Q.N. 9(b), 2064]
(Ans: (x-2y+4=0,2x+y-7=0))

Find the equation of the line through the intersection of the lines
3x -4y +1=0and5x +y-1=0, and cutting off equal intercepts from the axes.

(Ans: 23x + 23y = 11) [Q.N. 2(b), 2065]
The origin is a comer of a square and two of its sides are given by 2x + y = 0
and 2x + y = 3. Find the equations of the other two sides. [Q.N. 9(a), 2065]

(Ans:2y-x=0&x-2y+3=0)

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

(Ans: collinear) - [Q.N.2 (a), 2066]
Determine the value of m for which the stralght linesy=x+1,y=2(x+1) and
y = mx + 3 are concurrent.

(Ans: 3) ' , [Q.N.9 (a), 2066]
Find the value of k so that the line whose equation is x + y = k will form a
triangle with the coordinate axes whose area is 32 $q. units.

(Ans: +8) 2 [Q:N. 2 (b), 2067]



Mathematics... 193

25.

26.

27.
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Find the equation to the straight line which makes equal interepts on the axes
and passes through the point of intersection of the lines 2x = 3y + 1 = 0 and
X+2y-2=0.

(Ans: 7x+7y=9) 2 & 4[Q.NS (a), 2067]
Find the equation of the line parallel to the line 5x + 4y = 9 and making an
intercept -5 on the x-axis. [Q.N.4(a),2068]

(Ans:5x+4y+25=0

Find the angle between two straight lines whose equations are y = m, x + c1
andy=m, X +C,.

Also find the conditions under which the two straight lines will be

(i) parallel v

(ii) -perpendicular. [Q.N.13,2068]

(Ans: 6 = tan-1 ( 1+m m) (i) my = my, (i) my.my - 1)

Find the equation of a line through (5,4) and perpendlcular to the line
4x -3y =10.

(Ans: 3x +4y-31=0) A [Q.N. 4(a), Set 'A' 2069]
If p and P! be the lengths of the perpendiculars from origin upon the: straight
lines whose equatlons are x sec 6 +y cosec 6 = a and xcosO - ysin = a cos20
prove that: 4p2+p!°= a2, [Q.N. 13, Set'A' 2069]
Find the equation to the straight line that has y-intercepts 3 and is parallel to
the straight line 8x -4y +9=0. -

(Ans: 2x-y +3=0) - : [Q.N. 4(a), Set 'B' 2069]
Prove that the perpendicular from the origin upon the straight line joining the
points (c cos @, ¢ sin ¢) and (¢ cos B, ¢ sin B) bisects the distance between

them. , [Q.N. 13, Set 'B' 2069]
If p is the length of the perpendicular dropped from the origin of the line
5+y__= 1, prove that: —12+—1§ = —12— : [Q.N. 4(a), Supp. 2069]

Find the equations of the Ilnes through the pomt (3, 2) and making angle 45°
with the line x - 2y = 3. [Q.N. 13 Supp. 2069]

(Ans:x+3y-9=0,3x-y~7=0)
Find the distance between the two parallel lines.

3x+5y=11and 3x + 5y =-23 [Q.N. 4(a), 2070 'C']
(Ans: V34)
Find the length of the perpendicular drown from the point (x1,y1) on the line
whose equation is Ax + By + ¢ = 0. : [Q.N. 13,2070 'C"
( Ans .A_xﬂu__

VAZ: B?

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

(Ans: 3x-4y-6=0) [Q.N. 4(a), 2070 'D']
Find the equations of the bisectors of the angles between the lines
4x -3y +1=0and 12 x - 5y + 7 = 0 and prove that the bisectors are at right
angles to each other. [Q.N. 13,2070 'D"
(Ans:4x+7y +11=0,7x-4y +3=0)
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38. Find the equation of the line through (4, 2) which is parallel tox-2y~-4=0.
(Ans: x-2y=0) - [Q.N. 4(a), 2071'C']
39, Find the bisectors of the angles between the lines ¢sx+ myy + ny = 0 and
X+ myy +np = 0. Also determine the condition that the bisector of the angle in
which the origin lies. [Q.N. 13(0r), 2071 'C']
e,x+m1y+n1_tax+m2y+n2
i Vo2 +m? Vépem?
"HX+my+ny _+Qx+m2y+n2
\Jﬁ2+m‘2 V62+m22
40. Find the obtuse angle between the lines x - 3y = 6 andy = 2x + 5.
(Ans: 135°) [Q.N. 4(a), 2071 'D"
10.2 Pair of Straight Lines
1. Write the condition for which the equation ax? + 2hxy + by2 +20x+2fy+c=0
may represent a line pair: [O.N.2(c), 2056)
(Ans: abc + 21gh - af? - bg? - ch? = 0)
2. Prove that 'the straight lines joining the ongm to the points of ‘intersection of
the line - 5 + VE =1, and the curve x> + y2 = c% are at right angles if
1.1 2 _ _ _
a_2 + b_2 =3 : A [Q.N.9(b), 2056]
3. Determine the lines represented by the equation x2+2xy+y2—2x -2y-15=0.
: : 7 [Q.N.2(c), 2057]
(Ans:x+y-5=0andx+y+3=0)
If the pair of lines - 2pxy - y =0andx%- 2q xy - y2 0 be such that each
pair bisects the angles between the other pair, prove pg = 1 [Q.N.9(b), 2057]
5i Find the angle between the line pair given by: x2-2xy cote—y =0
v (Ans: 0.=90°) [Q.N.2(c), 2058]
6. Prove that the pair of straight lines joining the origin to the
points of intersection of the line y=mx+c and the curve
x2 + y2 = a2 are at right angles of 2c2 = a2 (1+ mz) - [Q.N.9(b), 2058]
7 Find the angle between the line pair 2x* + 7xy + 3% = 0. [Q:N.2(c), 2059]
(Ans: © = 45° or 135°)
8. Prove. that the straight lines Jomung the ongm to the point of intersection of the
line = +y_ 1 and the curve x +y2 c are at right angles lf— b1_2 22
[Q.N.9(b), 2059]
9. Venfy whether the second degree equation
x4 6xy + 9y2 + 4x + 12y - 5 = 0 represents a pair of straight hnes or not.
[Q.N.2(c), 2060]
10. Show that the lines joining the points of intersection of the line x + y = 1 with

the curve 4x® + 4y2 + 4x - 2y - 5 = 0 with the origin are at right angles to each
other. : [Q.N.9(b), 2060]
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12.

13,

14.

15.
16.
17.

18.

19.
20.

21.

24,

(Ans: 45° or 135°)

Find the angle between the pair of lines  + Bxy + 9y2 +4x+12y-5=0.

(Ans: 9=0°) [Q.N.2(c), 2061]
For what values of C, the lines whlch join the ongm to. the point of
intersection of the line x —y + ¢ = 0 and the curve K+ y + 4x - By — 36 = 0 may
be at right angles. : [Q.N.9(b), 2061]
(Ans: either ¢ =9,0orc=—4)

Find the value of K so that 2x2+7xy+3y2—4x—7y4K = 0 may represent a pair of

- lines. [Q.N:2(c), 2062]
© (Ans:k=2) '

Determine the two straight lines represented by :

BX2 - xy— 122 - 8x+ 29y~ 14 =0 [Q.N.9(b), 2062]
(Ans: 2x-3y+2=0, 3x+4y-7=0)

Find the angle between the lines represented by 2% + 7xy + 32 =0

[Q.N. 2(c), 2063]

Find the equations of the two lines represented by x2 +6xy + 9P4dxs12y-5 = 0.
Prove that the two lines are parallel. ; [Q.N.9(b), 2063]
(Ans: x +3y = 1andx+3y ~5)

Find the equations of the two lines represented by the equation
22 +3xy+y2+5x+2y-8=0 , [Q.N..2(c), 2064]
(Ans: X +y+3=0,2x+y-1=0) '
Find the single equation of the lines through the ongm and perpendicular to

the lines represented by the equation ax? + 2hxy + by? = [Q.N.9(a), 2064]
a1 2Vh?-ab)

(Ans. tan (:t: 83D

Show that the equation kx2+ (k- 1) xy — ky? = O represents a pair of

perpendicular lines for all values of k. . [Q.N. 2(c), 2065]

Show that pair of lines x2 (tan®@ + Cos?0) - 2xy tan@ + y2Sin?0 = 0 make with
the axis of x_angle such that the difference of their tangent is 2. [Q.N. 9(b), 2065]
For what vaue of K, the equation 2x2+7xy+3y2-4x-7y+K=0 represents a line

pair? : '

(Ans: 2) ) [Q.N.2 (c), 2066]
Find the ‘equation of the lines whlch are right angles to the lines represented
by ax? + 2hxy + by? = 0. [Q.N.9 (b), 2066]

(Ans: bx? - 2hxy + ay? = 0) :
Find the angle between the lines given by x2 - 2xy cotd — y2 = 0.

" (Ans: 90°) i 2 [Q.N. 2{(c), 2067
Find the condition so that the straight lines joining the ongm to the points of
intersection of the line kx + hy = 2hk with the circle ?x h)2 + (y - k)2 = ¢2 are at
right angle.

(Ans: h? + K2 ) (h? + k2 - ¢2 - 4hk) + 8h%2) = 0 4[Q.N.9 (b), 2067}

Prove that the straight lines joining the origin to the point of intersection of the
Xy 4 o1
line 3+ = 1 and the curve x2 + y2 = c2 are at right angles if: 2 =2
[Q.N.13(Or),2068]

%
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26.

27.

28.

29.

31.

32.

Show that the homogeneous equaiion of degree'two always répresents a pair
of straight line passing through the origin. Also, find the angle between ihem.

[Q.N. 13(Or), Set'A' 2069]
Prove that the bisectors of the angles between the pair of Straight lines

P
ax2 - 2hxy + by2 = 0 is given by "—ny— =*‘Tb [Q.N. 13(Or), Set'B' 2069]

Find the angle between the two lines represented by ax? + 2hxy + by?- = 0.
Find the condition under which the lines will be

i) perpendicular to each other.

ii) coincident.

What condition is to be satisfied for two lines to be real and distinct?

[Q.N. 13(Or), Supp. 2069]

(Ans: tan! (: L—M’) ()a+b=0, (i) b2~ ab=0, h?~ab>0)

Find the ‘equation to the pair of lines joining the origin to the inter section of
the straight line y = mx + ¢ and the curve X2 + y2 =a2. Prove that they are at right
angles if 2%=a (1+ m2). [Q.N. 13(Or), 2070 'C']
(Ans: (c2 - 22n) x2 + 2%m xy + (2 - 23y? < )

Find the condition under which the equation ax? + 2hxy + by? + 2gx + 2fy +
¢ = 0 may represent a pair of lines. [Q.N. 13(03, 2070'D"]
(Ans:: abc + 2fgh - af? — bg? - ch? = 0)

Find the angle between the pair of lines represented by a homogeneous
equation of second degree. Also derive the condition of parallelism and

perpendicularity of the lines. Find the angle between the lines represented by
X2+ 9xy + 14y2 =0, : [Q.N. 13,2071 'C]

AL 2Vh2-ab>
(Ans.e.tan (*,—aq-b

Condition of Perpendicularity:a+b=0

Condition of parallelism: h? = ab

Fnd the equation of the circle whose centre is at (3, 4) and touches the x-axis.
(Ans: x? + y2-6x -8y +9=0) [Q.N. 4(b), 2071 'D"]

. Find the angle between the pair of lines represented by a homogeneous

equation of second degree. Also derive the condition of coincidence and
prependicularity of the lines. Find the angles between the pair of lines
represented by 732 + 8xy + y2 = 0. [Q.N. 13(Or), 2071 'D]

Zth-ab,
0 =tan-1 (t——“—b—

. Condition of perpendcularity: a+ b #0.
* Condition of coincience : h*= ab

o=tan"! (1 %)

Ans

Unit 11 - Circle

Find the equation of the circle with center at (4, —1) and passing through the
origin. . [Q.N.4(b),2068]
(Ans: x2 +y2 -8x+2y=0)

Show that the tangents to the circle x2 + y2= 100 at the points (6,8) and (8, — 6)
are perpendicular to each other. [Q.N.9(a),
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10.

11.

12

14.
15.

Find the equation of the circle concentric with the circle

" x2+y2-8x+ 12y + 15=0 and passing through (5,4).

[Ans: X2 + y2 - 8x + 12y - 49 = 0] [Q.N. 4(b), Set ‘A’ 2069]
Find the equation of the tangent to the circle x2 + y2 - 2x - 4y — 4 = 0 which are
perpendicular to 3x — 4y = 1. : :

(Ans: 4x+3y+5=0and 4x+3y-25=0) - [Q.N. 9(a), Set 'A' 2069]
Find the equation to the circle which has the points (0, 1) and (2, 3) as ends

. of adiameter. . [Q.N. 4(b), Set 'B' 2069]

(Ans: x2+y2-—2x-2y-3=0)

Show that the circles x2 + y2 - 6x -6y + 10 = 0 and x2 + y2 = 2 touch each
otherat (1, 1). [Q.N. 9(a), Set 'B' 2069]
Find the equation of the circle with (0, 0) and (4, 7) as the ends of a diameter.

(Ans: 32 + y2 - 4x -7y = 0) [Q.N. 4(b), Supp. 2069]

Find the equation of the tangent and normal to the circle.

X2+ y2 -2x-4y+3=0at(2,3) [Q.N. 9(a), Supp. 2069]
(Ans:x+y=5=0,x-y+1=0)

Find the equation of the circle whose two of the diameters are x +.y = 6 and
X + 2y = 8 and radius 10. ) [Q.N. 4(b), 2070 'C']
(Ans: x? + y2 - 8x - 4y - 80 = 0)

Find the equations of the tarigent and normal to the circle

x2 +y2-3x+ 10y — 5= 0 at the point (4, -11) [Q.N. 9(a), 2070 'C"]
(Ans: 5x-12y-132=0,12x + 5y +7=0)

Find the centre and the radius of the circle

X2 +y2 + 4x-By+4=0 [Q.N. 4(b), 2070 'D']
(Ans: (-2, 3),3) :

Find the value of k so that the line 4x + 3y + k = 0 may touch the circle
X2 4+y2-4x+10y+4=0. [Q.N. 9(a), 2070 'D']
(Ans: - 18 or 32)

Find the equation of the circle which touches the axes at (2, 0) and (0, 2).

(Ans: X2 + y2 - 4x ~ dy + 4 = 0)) [Q.N. 4(b), 2071 'C
Prove that the tangents to the circle x2 + y2 = 5 at the point (1, —2) also touches
the circle x2 + y2 - 8x + 6y + 20 = 0 [Q.N. 9£a), 2071'CY
Prove that the two circles x2 + y2 + 2ax + ¢ = 0 and X2 + y2 + 2by + ¢ = 0 touch if
L=y | ~[Q.N.9(a), 2071 'D]

Unit 12 - Limit and Continuity

12.1 Limits

1.

Lim
Evaluate ., _ (VX-x-3)  [ONS(a), 2056]
(Ans: 0)
Determine the limit of f(x) = )2(22 ;g::; :22} atx =2, if it exists.
(Ans:-y) [Q.N.6(a), 2056]
Prove geometrically ™ SIN@._ [Q.N.12(b), 2056]
x2 00 ¢ : FEEE
lim +3x-4
. Evaluate : e [Q.N.5(a), 2057]
(Ans: 5)
Find the limit of the function f (x) ::’;’(:%2 ),(xs>55} atx=5if it exists.

(Ans: 27). [Q.N.6(a), 2057]
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lim  Sinx-Siny : :
6..  Evaluate: X—=>y  X=y [Q.N.12(b), 2057]
(Ans: cosy)
7. Evaluate: lim (Vx+a-vx) [Q.N.5(a), 2058]
X —yo0
: (Ans:0) ~ - _
8. Prove geometrically, lim %:1 *[Q.N.12{b) (Or), 2058}
— . .
lim .
1 - cospx _
9. Evaluate: x—0 T~ cosqx" | [Q.N.5(a), 2059]

(=2)

0. Does the limit of the functionf 2x+”°”(1} =1 exist ?
» oes the limit of the function,f (x) 4x2 b el atx =1 exist 7 |
[Q.N.6(a), 2059]
(Ans The limit of (x)atx 1exnsts and x __)1 t(x)-3)
lim %
1. Evaluate: x_)mx/}(\f}-\lx-a) [Q.N.12(b), 2059]
(Ans: g)
12. Does the limit of the function f (x) = _’; w;‘:g ::06 ;
exist at x = 0 ? Justify your answer. . [Q.N.5(a), 2060]
13, Evaluate: [im ENX:SNX [Q.N.12(b), 2060]
x—0 X
il
(Ans. 2)
Jlim o vx-V3-¢
14, Evaluate : T T [Q.N.5(a), 2061]
(Ans: V2)
5. Evaluate: Lf %Y [Q.N.12(b), 2061]
(Ans: sec?y)
3 3
16.  -Evaluate: Lt M— [Q.N.5(a), 2062]
x—a X-a :
. 2
Ans: =
(=3 )
17.  Provethat: Lt X=YeX “2"‘2—2 [Q.N.12(b), 2062]

1 ) o2
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18.

19,

20.

21.

24,

28.

A function is defined as :

,(x)={3x2+é it x<1

2x+3 ifx=21 -
Find Lt f(x). [Q.N.12(b) (Or), 2062]
X1 :
(Ans: 5)
Show that : =, — =4 [Q.N.5(c), 2063]

X—2\3-2-\x:2 Vx+2

Find the limit of the function for f(x) = x + 2 when x > 0 and f (x) = 4x + 2 when

x<0atx=0. - [QiN.6(c), 2063]

. (Ans:2)

. Lt xCos6 - BCosx
Evaluate : 154 ———————- -0 X [Q.N.13(b) Or, 2063]

(Ans: (Osin 0 + cos 0)

Evaluate ™ (SN [Q.N. 5(c), 2064]

(1)

im tanx-t
Evaluate , ' Oa“)’:—_ya” [Q.N. 13(b), 2064]

(Ans: sec?y)

* lim

; Sin(x-a ‘ ‘
Evaluate: .. _xz‘l—azl 3 [Q.N. 5(a), 2065]

(ar5) . )

Lt
tan x + Cot x
Evaluate X _)_z_m—x _ [Q.N. 12(b}, 2065]

(Ans: 1) -

myV1+x2-Vi-x2

Li
Evaluate : 383 X [Q.N.5 (a), 2066]

(Ans: 0)

Determine the limit of

il P '
X=2-x forxs 2} atx=2, i it exists.

=x-4 forx>2
(Ans:-2) [Q.N.6 (a), 2066]
Lim xsin® - 0 sinx
Evaluate o == — . [Q.N.12 (b), 2066]

(Ans: cine ~Bcos6.)
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29.

31.

- 32.

37.

K w

39.

~

Lt
Evaluate: , (x Vs x’ 2[Q.N.5 (a), 2067]

(Ans:%)
. Lt (a+x)sec(a+x)-aseca
Evaluate : Sy ~

4[Q.N.12 (b), 2067]

(Ans: a sinasec?a + sec a)

lim sin(x-a)
Evaluate: x—a (x-29) [Q.N.4(c),2068)
M
(Ans. Z)
l V3x -2
Evaluate; a( T a’; i a) [Q.N.9(b),2068]

R
(= ()
Evaluate : . ﬂ?m (\];— Vx-3)

(Ans:0) : - [Q.N. 4(c), Set'A' 2069]

lim  xcosB- Bcosx ™
R [Q.N. 9(o), Set'A' 2063]

(Ans esme +c0s0)

Evaluate:

lim 1 -cospx g

Evaluate:, —, ——&1 o [Q.N. 4(c), Set'B' 2069]

2
Ans':L2

94

Evaluate: 2 x=N8-x2 [Q.N. 9(b), Set 'B' 2069]

X— sz 12-4
(Ans: 4)

lim 1- 6

Evaluate :, _y o—go—. [Q.N. 4(c), Supp. 2069]
(Ans: 18)

o lim V3a—x-Vx+a
Evaluate: —a dxa) [Q.N. 9(b), Supp. 2069]

3 .
Ans: ——
]
' lim .
Evaluate : ' , z—g_—f" [Q.N. 4(c), 2070 'C']
(Ans: 6) . )
Evaluate: '™ . Xcot®- Bcotx [Q.N. 9(b), 2070 C

x— 0 x-0

(Ans cotO+ L)
sin%0
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41,

. 42

45,

46.

: lim 2
; seccx—2
Evaluate : s %_ fanx-T

[Q.N. 4(c), 2070 'D']

(Ans: 2) i ’
Evaluate: inco Vx (Vx-vx-a). [Q.N. 9(b), 2070 'D']

(=)

Evaluate : imoo (Vxra-x) [Q.N. 4(c), 2071 'C']
(Ans: 0). ' ‘
Prove geometrically: el sinB = 0. [Q.N. 9(b), 2071 'C"]

lim  xZH

Evaluate : Vs i

(Ans: 1) -

Evaluate:

[Q.N'..4(c), 2071'DY] .

lim  xcotB-Ocotx -
Mg o [Q.N. 9(b), 2071 D]

Ans: cot0 + L
i sin%0

12.2 Continuity

1.

When does a function f(x) become continuous at x = a ? Is the function f(x)
defined by
=3+2x  -32<x<0 ¢
fx)=3-2x 0<x<3?2 } continuous at x =
=-3 2x x23/2

(Ans: t(x) is not continuous at x = 3)

When does a function f(x) become continuous at x = a ?
Discuss the continuity of:
=2+1, for x<1
}atx 1

[Q:N.12(b) (Or), 2056]

' mxm

f(x) = 2x, for  x=1 [QNA2(b) (Or), 2057]

=3 . for x>1
(Ans: f{x) is discontinuous at x = 1)

Is the function f(x) = x_39 continuous at x = 3? Justify your answer. -

(Ans: f{x) is discontinuous at x = 3) [Q.N.6(a), 2058]
Discuss the continuity of the function,

2x+1forx<1y . )
fix)= 2xforx=1 }atx 1 [Q.N.12(b), 2058]

3xforx>1
(Ans: f(x) is discontinuous at x = 1)

5. When does a function f(x) become continuous at a given point x = a?

Test the contmuny of: f(x)=2x+2 for x <1

=2X forx= 1}atx=1' :
=3x for x >1

[Q.N.12(b) (Or), 2059]

(Ans xia‘ fix)= xia* fix)= xl S fx), dlscontmucus)
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6. Afunction is defined as f(x) = xz— 1 m‘:: : x: 11

Examine whether the function is continuous or not at x = 1. [Q.N.6(a), 2060]

(Ans: f{x) is not continuous at x = 1)

1. Discuss the continuity of the function : f(x) = |x| at x =0 [Q.N.12(b) (Or), 2060]

(Ans: f{x) is continuous at x=0)

8. Show that the function f{x) = {x +e :g: ;( > 22 , is not continuous at x = 2
_ [Q.N.6(a), 2061]
9. Discuss the continuity of the function
in1 where x #0
o (x)={" Pl y [Q.N.12(b) (Or), 2061]
0 whenx=0
(Ans: (x)isoominuous, x-O)
10.  If the function £ (x) = — ~, continuous at x =17 : [Q.N.6(a), 2062]

: (Ans: f(x) is dgscontinuous atx=1)
1. Let a function f(x) be defined by
f() =2-2 (x<2)
=3 ™x=2)
=x-4 (x>2)

Verify that the limit of the function exists at x = 2. Is the function continuous at
x =2 ? State how can you make it continuous. [Q.N.13(b), 2063]

{Ans: f(x) is not continuous at x = 2)

12, Why the function f (x) = Sin %is not continuous at x = 0 ? [Q.N. 6(c), 2064]

(Ans: not continuous)

13, Show that the function f (x) Si;# (x#0)

¢ =1 » (X = 0)
is discontinuous at x = 0. ‘
Redefine the function is such a way that it becomes continuous at x = 0.

[Q.N. 13(b)or), 2064)

' X2 -
14. " Discuss the continuity of the function X;% and point out the discontinuity if

exists. ) _ [Q.N. 6(a), 2065]

(Ans: discontinuous)
- 15, Test the continuity of the function

X, when 0 < x <v1§
A®=| -1, whenx=1

1-x, when1§<x<1 '

atx=1. [Q.N. 12(b, or), 2065]

\ (Ans: discontinuous)
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16.

17.

18.

- 19

21.

A function is defined as follows : f (x}) =-x when x<0
© =x  whenO<x<i

=2-xwhenx 21
show that it is continuous at x = 0 and x = 1 ' [Q.N.12 (b) (or), 2066]
Test the continuity of f (x) =x+2whenx#2, '
‘=4whenx=2;atx=2

(Ans: Continuous) ' 2 [Q.N.6 (a), 2067]
Discuss the continuity of the function :
f(x) =xsin1/kx when x # 0
© =0 whenx=0;atx=0. '
~ (Ans: Continuous) _ 4 [Q.N.12 (b)Or, 2067]

A function f (x) is defined as follows:

2x+1  for x<1
flx)= 12 for x=1
3X for x>1

Is the function continuous at x = 1 ? If not, can ii be made continuous at
x=1? [Q.N.9{b)(Or),2068]

{Ans: Not continuous)
Define continuity of a function at a point. A function is defined as follows:

22-18
f(x)={ x—3 forx#3

K forx =3
find the value of k so that f{x) is continuous at x = 3.
(Ans: 10) [Q.N. 9(b)(0r),_Set'A' 2069]
Show that the funcation
X when0<x< 1§
fx= 1 when x = 15
1-x when 15 <x<1
_is discontinuous at x = 15 . Also, write how it could be made continuous?
' [Q.N. 9(b)(Or), Set'B' 2069]
2-x2 forx <2
Let a function f(x) be defined by f (x) = 3 forx=2
' x-4 forx>2

Show that the limit of the function f(x) exists as x = 2. is the function f(x)

continuous at x=2? If not, how would you make it continuous?
[Q.N. 9(b)}{Or), Supp. 2069]
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24,

25.

3+2x - for -§<x<0

2<
A function f(x) is defined as follows: f (x) =4 3-2x for 0$x<% _
32 for x.g

Show that f(x) is continuous at x = 0 but discontinuous atx = %
: [Q.N. 8(b)(Or), 2070'CT] .

A function f(x)-is defined below: :

: kx+3 for x>2 -
fW=1g
x-1 for x<2 ‘ _
Find the value of k so that f(x) is continuous at x = 2.
g\ns 1) : [Q:N. 8(b)(Or), 2070 'D']
how that the function

) 48 when 0 < x <

N —

f¥)=31, whenx=1§_

1-x, when 1§<)'(<1
is discontinuous at x = 15,
Also, redefine f(x) so as to f(x) be continuous at x = :l_- [Q.N. 9(b)(Or), 2071 'C"]
Show that the funetion
Tl;x' when0<x< ]2-

f(x):4 % when x -%

%, when1§<x<1
L

is discontinuous at x = 15 Also redefine f(x) so as to f(x) be continuos at x = %
[Q.N. 8(b)(Or), 2071 'D']

Unit 13 - The Derivatives
Find dy/dx of y = > sin(logx). [Q.N.5(c), 2056]
(Ans: e%% [EM:EQEL 5sin (logx)] ) :

1

Find.from- the first principles the derivative of - y = Q.N.13(a), 2056
princip _ Y s [. 3(a), 2056]

2(ax+b)2 :
Find g_)x( of y = gSinllogx) - - [Q.N5(c), 2057]

(o 0. contogn )
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10.

11
12

13.

14.

15.

16.

17.

Find, from the first principles the derivative of y = \/ASin 2x
cos2x
Ans: ——
( \l. sin2x. )
Find % of x = a sint, y = a cost.

(Ans: -tant) )
Find, from definition, the derivatives of sin2x
(Ans: 2cos2x)

Find %% of x=asint, 'y =a cost.

(Ans: -tant)
Find from definition the derivatives of sin2x.
(Ans: 2cos2x)

Find %%of x=asint, y = a cost.
(Ans: -tant)
Find from the first principles the derivative of

(Ans: —-3ﬁ )
2 (3x - 4)

Find 9_1 x When x=2atan andy=a sec’ 0
(Ans: tane)
Find —1 from first principle y = \ltanx
sec?x
Ans:
( 2vtanx )

Differentiate Sinx with respect to tanx.

(Ans: cos®x)
Find %% from first principle when y = x + Vx

Ans: 1+——-
(oiti)
Find 2L it y= tan™

1
(A"s= "1Tx‘1)

1
Vax-4

1 2x

Find from definition, the derivative of Vtanx. Show that the rectangle of lar

possible area for a given perimeter is a square.
., _secx
Ans: —
( . 2tanx )
Find % when y = Sin™! (3x - 4x%)

(*=)

[Q.N.13(a), 2057]

[Q.N.5(c), 2058]

: [(.).N.13(a), 2058]
[Q.N.5(c), 2059]
[Q.N.13(a), 2058]

[Q:N.13(a)Or, 2058]

[Q.N.13(a), 2059]

[Q.N.5(c), 2060]

[Q.N.13(a); 2060]

~ [QNS5(c), 2061]

[Q.N.13(a), 2061]
[QN5(c), 2062]
13(a), 2835}

[Q.N.5(b), 2063]
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19.

21.

23

24,

25,

27.

31.

Find, from definition, the derivative of

L.
(A"" 2(x+2)3’2)

ing 9Y = tan-1
Find ax where y = tan (

1
Ans: ﬁ—xz)

2X
1=

1

VX+2

Find from definition the derivative of Cos2x.

(Ans: - cos2x)
ing 4
Find ¥ when

y =Sinb and 6 =5x2-6x + 2.
(Ans: (10x - 6) cos (5x% - 6x +2))

. €082x

" Vsin2x

Find fromfirst_srinciples, the derivative of VSin 2x.

Find Lt ax? + oy 4 by2 =1

,—ax+hy
(Ans. hx+by) :

Find from first principles the deﬁvative; of sin2x.

(Ans: 2c0s2x)

Find the derivative of tan~1

(Ans: 1)

sin2x
1+ cos2x

Find from definition, the derivative of

(=35)

Find the derivative of

1

x-Va2e

(3 (1 753))

Find from first principle, the derivative of sindx.

(Ans: 4 cos 4x)

Find %{ if x3+ y3 - 3axy = 0.

(=

=

Find from first principles the derivative of V2x+3. -

Ans:

1
V2x+3

oy 4y
Find ax

(Ans: sécxtanx + sec?x)

wheny =

1

secx — tanx

1

Vx

[Q.N.12(a) Or, 2063]
[Q.N. 5(b), 2064]
[Q.N. 12{b)or), 2064]

[Q.N. 5(c), 2065)

[Q:N. 13(a), 2065]

[Q.N.5 (c), 2066]

[Q.N.13 (a), 2066]
2[Q.N5 (c), 2067] -

4]0.N.13 (a), 2067]

[Q.N.5(a),2068]

[Q.N.10(a),2068]

[Q.N. 5(a), Set ‘A 2069]

- [Q.N. 10(a), Set ‘A’ 2069]

[Q.N. 5(a), Set'B' 2069]
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37.

39.

41,

42,

1
X+a

Find from first principles the derivative of f(x) = [G.N. 10(a), Set 'B' 2069]

(Ans: —:l—g)

2x+a) ¢
Find %% ifx=2atan @ andy=asec2d. [Q.N. 5(a), Supp. 2069]
(Ans: tan 8) .

Find from first principle, the derivative of tan3x. [Q.N. 10(a), Supp. 2069]
(Ans: 3sec? 3x)

Find 3% when x=t+ Landy=t- 3 [Q.N. 5(a), 2070'C’]
R

(se55)

Find from first principles the derivative of V2-3.

Ans -

( 2V2-3x

Find 32 when x -y = tan xy. | [Q.N. 5(a), 2070 'D']
1-ysec?

( Ans: ——Y—WﬂI ey xy) ,

Find from first principles, the derivative of Vi+x [Q.N. 10{a), 2070 'D']

1
Ans:
21 +x) ; - i

Find 32 when x-+y = sin(x +). '~ [QN.5(a), 2071°C]
(Ans:%:-n 4

[Q.N. 10(a), 2070 ]

- Find, from definition, the derivative of '\/ il—)-( [Q.N. 10(a), 2071 'C']

e
Ans: 3 —x)) |
Find the derivative of tanx with respect to cotx. [Q.N. 5(a), 2071 D] '

(Ans: - tan? x)
Find from first p_rinciples.the' derivative of \/ % [Q.N. 10(a), 2071 'D']
' 1
Ansi-——
(*~55)

Unit 14 - Applications of Derivatives

14.1 Increasing and Decreasing Function

1.

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

x=2andx=3 : [Q:N.5(c),2068]
(Ans: Decreasing at 2/5 , Increasing at 5/2)

For any curve y = f(x), what do f'(x) > 0 and f'(x) < O represent? _ -

{Q.N. 5(c), Set 'B' 2069]
Test the increasing and decreasing of the function

f(x) = X2 - 3x + 4 at the points x = 2and x = 1. [Q.N. 5(c), Supp. 2069
(Ans: Increasing at x = 2, decreasing at x = 1)
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4.

Find the interval in which the function f(x) = 32 - 6x + 5 is increasing or
decreasing. : : [Q.N. 5(c), 2070"C]

(Ans: Increasing on (1, =) and decreasing on (- =, 1))
Find the intervals in which f(x) = x2 - 2x + 10 is increasing or decreasing.
(Ans: Increasing on (1, =), decreasing on (- o, 1)) [Q.N. 5(c), 2071 'C]]

14.2 Extrema of a Function

1.

10.
11.

12

3.

Determine where the graph is concave upwards or concave downwards for
f(x) = x* 8x® + 18x2- 24, Also find the point of inflection, _ [Q.N.13(a) (Or), 2056]

Concave upwards for x<1 and x>3
Ans:{ Concave downwards for 1<x<3 |
Points of inflection x =1, x= 3

Find the maximum and minimum values of the function
£(x) = 4x® = 6x% = 9x + 1. Also find the point of inflection.

Ymax, = 3%’ Ymin. =-12 %
Ans: [Q.N.13(a) (Or), 2057]

and Point of inflection x = %

Show that the rectangle of largest possible area for a given perimeter is a sq'uare.
[Q.N.13(a) (Or), 2058]
Show that the rectangle of largest possible area for a given perimeter, is a

square. [Q.N.13(a) (Or), 2059]
Find the maximum and minimum value of the function x3 - 3x% + 6x + 5,
if exist. Also, find the point of inflexion. [Q.N.13(a) (Or), 2060

( Ans: Neither maximum nor minimum )

* and Point of inflection is x = 1 .
A man wishes to fence a rectangular garden with 256 m. fencing material. Find
the maximum area he can enclose. [Q.N.13(a) (Or), 2061]
(Ans: Maximum value of A = 4096m?) .
Calculate the maximum and minimum values of X - 32 = 9x + 27.
(Ans: max = 32, min = 0) [Q.N.12(a), 2063]
Find the maximum area of a rectangular plot of land which can be enclosed-by
a rope of-length 60 metres. » [Q.N. 12(b), 2064]

(Ans: 225 m?) .

Show that the rectangle of largest possible area for a given perimeter is a
square. . [Q.N. 13(a, or), 2065]
Using derivatives, find two numbers' whose sum is 10 and sum of whose
squares is minimum. . [Q.N.13(a) (or), 2066]
(Ans: 5,5)

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

(Ans: 4096 m?) 4[Q.N.13 (a)Or, 2067]
List the criteria for the function y = f(x) to have local maxima and local minima-at
a point. Find the local maxima and local minima of the 'function .
f(x) = 4x3 - 15x? + 12x + 7. Also, find the point of inflection. - [Q.N.15,2068]
(Ans: Max: 9.75, Min: 3, Pt. of inflection x = 5/4) -
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) = 4x3 - 6x2 - 9x + 1 on the interval (~1,2). Also find the point of inflection.
( Ans: Max : 33, Min: ~12 3 point of inf = %) ~ [Q:N. 15, Set'A' 2069]
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14.

15.

16.

17

18,

19.
20.

Find the maximum and minimum values ‘of the function f(x) = X3 —6x2 + Ox -2,
Also, find the point of inflection, if any. [Q.N. 15, Set 'B' 2069]
(Ans: (Max : 2 at x = 1, Min: -2 at x = 3) x = 2 is point of inflection)-

What are the criteria for the graph of the function y=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.

(x) = x4-8x3 + 18x2 - 24, [Q.N. 15, Supp. 2069]

- (Ans: Concave upward for x < 1, x > 3, concave downward for 1 < x < 3)

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) = 4x3 = 15x2 + 12x + 7. Also, find the point of inflection.  [Q.N. 15, 2070 'C]

Ans: Min: 3 at x=2; Max:9.75atx = %, Point of inflection x = %
Write 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) =

2x3 — 9x2 ~24x + 3. Also find the point of inflection. [Q.N. 15,2070 'D"]

(Ans: Max. value = 16, Min = - 109, Point of inflection = g
A window is the form of a rectangle surmounted by a semi circle. If the total
perimeter is 9m, find the radius of the semicircle for the greatest window's area.
[Q.N. 15,2071 'C']
Ans: Lm
4em .
Find the minimum of f(x) = 3x% - 6x + 4. [Q.N. 5(c), 2071 'D"]
(Ans: Minimum value=1atx=1) : 1
Find the absolute maxima and absolute minima of the function
f(x) = x° - 3)|<2 +50n[-2, 211). Also find the point of inflection of f(x), if any.
. Absolute max = 5, Absolute min =~ 15 ' iR
(Ans. Point of infectionx=1 \ ) [Q.N. 15,2071 D]

14.3 Derivative as a Rate Measure

1,

A Spherical ball of salt dissolving in water decreases its volume at the rate of
0.75¢cm*/min. Find the rate at which the radius of the salt is decreasing when its
radius is 6cm. . [Q.N.15(0r),2068]
(Ans: 1.657 X 1073 cn/min) : -

The side of a square sheet is increasing at the rate of 5em/min. At what rate is
the area increasing when the side is 12 cm. long?

[Ans: 120 cm? /min] [Q.N. 5(c), Set'A' 2069]

The volume of a spherical balloon is increasing at the rate of 25 cubic cm/sec.
Find the rate of change of its surface at the instant when its radius is.5 cm.
(Ans; 10 sq. cm/sec.) “[Q.N. 15(Or), Set 'B' 2069]
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 certain time, the redei of the inner and the outer circle are
respectively 24 cm and 30cm. At what time, is the area between the circles
increasing or decreasing? How fast? [Q.N. 15(Or), Supp. 2069]
(Ans: Decreasing at - 264 T sq. cm/sec)

A spherical ball of salt is dissolving in water 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. [Q.N. 15(0r), 2070'C]
A stone thrown into a pond produces circular ripples which expands from the
point of impact. If the radius of the ripple increases at the rate of 3.5cm/sec, find

22

how fast is the area growing when the radius is 15cm. (1t=7)

(Ans: 330 cm/sec) ‘ ~ [Q.N.5(c). 2070 D
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7. Water flows into an inverted conical tank at the rate of 42¢m3/sec. When the
depth of the water is 8cm, how fast is the level rising? Assume that the height
of the tank is 12 cm and the radius of the top is 6cm. [Q.N. 15(0r), 2071 'C]

(Ans: 2 cm/sec
8n

8. The side of a square is increasing at the rate of 0.2cm/sec. Find the rate of
increase of the i) perimeter of the square, and ii) the area of the square, when the
side of square is 12 cm. o [Q.N. 15(Or), 2071 'D]
(Ans: (i) 0.8 cm/sec (ii) 4.8 cm?/sec) '

Unit 15 - Antiderivatives and its Applications

15.1 Antiderivative

1. Integréte: J‘ (\/_ - l) ix. : [Q.N.5(c), 2056]
dw " dN
Ans:§x2+2xi+c >
2 Evaluate:[—9% [Q.N.13(b), 2056]
' a4l .
(Ans: log (x + VaZ+xZ)+C) .
3. Integrate: J' X Sinx dx. | : [Q.N.6(b), 2057]
(Ans: sinx-xcosx+C) "
I
; Cos tdt. _
4, Find the value of : J : [Q.N.6(c), 2057
-3 3t
(Ans: V3) ‘
5. Integrate I ¥ Sinx dx. . [Q.N.13(b), 2057]
(Ans: —xcosx + 2xsinx + 2cosx + C) :
6. Integrate [ log x dx [Q.N.6(c), 2058]
(Ans: xlogx-x+C)
7. Evaluate: [ ¥ ™ dx [Q.N:13(b), 2058]
(Ans: @_The“ +2—a‘;+ c) | '
8. integrate ,f Secxdx. . ' g [Q.N.6(b), 2059] -

(Ans: log (secx + tanx) + C)
9. Evaluate J2 Sinflog %) g [Q.N.6(c), 2059]
1

(Ans: 1 + cos (log2) )
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10.

11.

12,

14.

15.

16.

17.

18.

19,

21,

Evaluate Iex cos X dx.

(Ans: % €*(cos x + sin X) + C)

Evaluate : [ Sin® 2x dx.

X _sindx
(Ans.z- 8 +C)

Evaluate : [ x sin? x dx

Ans: 1"I-lxsin2x-‘1cns2x+c
4 4 8

Evaluate : I 1;cos (log x) dx.

(Ans: sin (logx) + C)
Integrate : | Sec? x dx.
(Ans': %[secx. tanx + log (secx + tanx) ]+ C )

Evaluate : | x Sinx dx
(Ans: -x cosx + sinx + C)

-1
Evaluate : _[ : 0 X

4-2
(7

Integrate : .[ secx dx

(Ans’: log (sec x + tan x) + C)
_Xxdx_

N

(Ans: 2(V2-1))

Integrate = | cosec x dx

(Ans: log (cosecx - cotx) + ¢)

2 o
EvaluateJ. %)l(ﬁg—xldx
1

Evaluate :

(Ans: 1+ cos (log 2))
Evaluate : | log x dx
(Ans: xlogx - x + ¢)
Evaluate : | e Cos bx dx

. &% (a cosbx + b sinbx)
(Ans. 22+ b2 + c)

Evaluate :Id—x

(A_m:,‘—2 [(2x+1)%+ (2x-3)§']+ c)

[G.N.13(b), 2059]
[Q.N.6(b), 2060]
[Q.N.13(b), 2060]

[Q.N.6(b), 2061]
[Q.N.13(b), 2061]

[Q.N.6(b), 2062]

[QN.13(b) (0r), 2062]

[QN5(b), 2063]

[Q.N.13(a), 2063]

[QN. 6(b), 2064]
[GIN. 13(a), 2064]
[Q.N. 6(b), 2065] -

[Q.N. 13(b), 2065]

[Q.N.6 (b), 2066]



212.... Class Xl (Humanities) : Chapter-wise Question Collection with Syllabus

24. Evaluéte : J.xd_x

25.

26.

27.

28.

29

30.

31.

-

32.

n

34.

3

142
1

(Ans:log V)

J‘ dx -
Evaluate : Twsing

Ans: —'—zx +C
tan 3

Evaluate : J secx dx

( % [secx tan x + log(secx + tanx)] + c)

1

1\ x4+
* Evaluate: ".(1 —F)e X dx
1
X
(Ans:e x +c)

Evaluate:/ cot x ( log sinx)3dx
( Ans: % (logx sinvx)4 + c)

dx
sin2 X.c0s2x
(Ans: —cot2x + ¢)

Evaluate: J.

Evaluate : J. X sin ax dx.

( Yo al-’ sinax + c_)

a
Evaluafe: J-—;— dx.
: V2 +1-vV2x-3

(Ans:%[(2x+1)3’2+(2x—3)3'2]+C)

Evaluate:J. % sin (logx) dx.

(Ans: - cos (logx) +C)
cosx-sinx .
COSX+SinX
(Ans: log(cosx + sinx) + C))

Evaluate: [sinT\/} dx.
X

Evaluate: |

(Ans: -2 cos Vx +c)

N S A g e

[Q.N.13 (b), 2066]

2 [Q.N.6 (b), 2067]

€
4[Q.N.13 (b), 2067]

[Q.N.5(b),2068]

[Q:N. 5(b), Set ‘A’ 2069]

[Q.N. 5{b), Set 'B' 2069]

[Q.N. 5(b), vSup_p. 2069]

[Q.N. 5(b), 2070'C]

[Q.N. 5(b), 2070 'D]

[Q.N, 5(b), 2071 'C']

[Q.N. 5(b), 2071 'D']
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15.2 Area Between two Curves

1. Find the area bounded by the axis of x and the curve y = 4x° and the ordinates
- atx=2andx=4. i [Q.N.6(b), 2056]
- (Ans: 240 sq. units) »
2. Find the area of the region between the curve yz = 16x and the line y = 2x.

[Q.N.13(b) (Or), 2056]
(Ans: -—sq units) '

3. Find the area of the circle, x° + y2 25. [Q.N.13(b) (Or), 2057]
Ans: 257¢ sq. units)
4, ind the area enclose by the curve y = 3x, the x — axis and ordinates at x = 0
and x = 4. [Q.N.6(b), 2058]
(Ans: 24 sq. unit) . .
5. Find the area bounded by the curves y = 4ax and x = day

[Q.N.13(b) (Or), 2058]
(Ans: Ea.“—sq units ) ‘

6. Find the area of the region between the curve y2 = 16x and the line y = 2x.
[Q.N.13(b) (Or), 2059]

(Ans: Esq unit)

7. Find the area under the curve y = x? bounded by x-axis, and between the

ordinates x =0 and x = a. [Q.N.6(c), 2060]
2B
(“".* 3 ;

8. Find using method of integration the area bounded by the curves y2 = 4x and
x2_4y . [Q.N.13(b) (Or), 2060]
(Ans sq units) _

9. Find the area bounded by curves y = 3%, x=1andx=3. [Q.N.6(c), 2061]

(Ans: 26 sq. unit)
10. Using integration, find the area of the circle x2+y2=a ; [Q.N.13(b) (Or), 2061]

(Ans: a? sq. units)
11. Find the area bounded by the x- axis and the curve and y = log (1+x) and

ordinates x=0and x = 1 [Q.N.6(c), 2062]
(Ans: 2log2-1) i :
12. Find the area of the ellipse : ﬁ +£=1 [Q.N.13(b), 2062]
97167

(Ans: 127 sq. units)
13. Find the area bounded by the x — axis and the following curve and ordinates -
xy 8 x=3x=8 - [Q.N.8(a), 2063]

(Ans 8 log 3sq umts)
14, Find the area of the circle X2 + y = 25, using method o integration.

Ans: 257 sq. units) [Q.N.13(a) Or, 2063]
15: ind the area bounded by the x-axis and the following curve and ordinates
y=logx, x=1,x=¢ s [Q.N. 6(a), 2064]
Ans: 1sq. umt)
16..  Find the area of the circle x2 +y2= 9 using method of integration.

[Q.N. 13(a)(or), 2064]
(Ans: 97 sq. units)

17. Find the area of the reglon bounded by the curve y = e*, the x-axis and the
ordinates x=1; x= 2. . [Q.N. 6(c), 2065]
(Ans: (e2- e)sq units)
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18.

19.

20.

21.

23.

24,

25,

37.

39.

Using method of integration, find'the area under the curve X2+ y2= a2,

(Ans: Ta? sq. units) [Q.N. 13(b, or), 2065]
Find the area bounded by the curve y = sinx, x = 0, x = 7. _
(Ans: 2sq. unit) [Q.N.6 (c), 2066]

: - x2 y2
Find the area of the ellipse T =1

_(Ans: 61 5. unit) ‘ [Q.N.13(b){or), 2066]
Find the area under the curve y = 2Vx between x=0 andx = 1. .
(Ans:%sq. unit) ~ 2[ANS(c), 2067
Find the area under the curves %= T g— 1 using method of integration.
(Ans: 20 7 sq. unit) , 4[Q.N.13 (b)Or, 2067]
Find the area bounded by the curve y? = 4ax and the line x = a.
2
Ans: 3 sq. units. : [G.N.10(b),2068]

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

(Ans = S0 umts) [Q.N. 10(b), Set 'A" 2069]
3 Find the area of the region bounded by the curves.
X2+ 4y and x=y [Q.N. 10(b), Set'B' 2069]
Ans: 3sq units

ks Fmd the area bounded by y-axis, the curve.

x2=daly-2a) andy=6a. - [Q.N. #0(b), Supp. 2069]
(Ans: %2— a?sq unit)

Find the area bounded by y-axis, the curve X2 = 4a(y - 2a) and y = 6a.

(Ans: a8 a sq. unit [Q.N. 10(b), 2070 'C']
Find the area enclosed by the axis of x and the curve

y=3x- 52, ’ ~*_[Q.N. 10(b), 2070 'D']
L9 ; :
_(Ans. 5 54 umts) X
: Wiy 9
Using integration, find the area of the ellipse 5[4-%?: 1.
(Ans: mtab) (O.N. 10(b), 2071 'C"]

ml'%

Using integration, find the area under the curve —+ :
(Ans: 127 sq. units) [Q.N. 10(b), 2071 'D]





