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EXERCISE 1.1

Tick (v/) the correct answer.

1.

10.

11.

vii.

The notation y = f(x) was invented by

(a) Lebnitz (b) ¢ Euler (c) Newton (d) Lagrange

If f(x) = x> —2x + 1, then f(0) =

(@) 1 (b) O (c) V1 (d) 2
When we say that f is function from set X to set Y, then X is called

(a) ¢/ Domainof f (b) Range of f (c) Codomain of f (d) None of these

The term “Function” was recognized by to describe the dependence of one

quantity to another.

(a) ¢/ Lebnitz (b) Euler (c) Newton (d) Lagrange

If f(x) = x? then the range of f is

(a) ¢ [0,0) (b) (-o0, 0] (c) (0, 0) (d) None of these
If f(x) = x2x_4 then domain of f is

(a) R (b) R — {0} () v R—{+2} (d) Q

Cosh?x — Sinh?*x =

(a) -1 (b) O (c) 1 (d) None of these
cosechx is equal to

(a) # (b) e"—le—" (c) v e"—ze"‘ (d) e"‘2+e"

The domain and range of identity function, I: X — X is

(a) VX (b) +iv real numbers (c) —iv real numbers (d) integers

The linear function f(x) = ax + b is identity function if

(@) a#0,b=1 (b)a=1,b=0 (c)a=1,b=1 (da=0

The linear function f(x) = ax + b is constant function if

a#0,b=1 (b)a=1,b=0 (c)a=1,b=1 (d Va=0
SHORT QUESTIONS

Define Even and Odd function
Find f(=2) if f(x) =vVx+ 4

Express the perimeter P of square as a function of its area A.

Show that x = acos0 ,y = bsin6 represent the equation of ellipse T+ =1
2

Determine f(x) = x3 + 6 is even or odd.

Express the volume V of a cube as a function of the area 4 of its base.

Find w and simplify f(x) = cosx

LONG QUESTIONS

Given f(x) = x3 —ax* + bx + 11 f(2) = —3 and f(—1) = 0. Find a and

b.
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EXERCISE 1.2

Tick (v/) the correct answer.

1. ff(x)=2x+3,g(x)=x%-1, then (gof)(x) =

(a) 2x%—1 (b) ¢ 4x? + 4x (c)4x + 3 (d) x* —
2x?
2. Iff(x) =2x+3,g(x) =x%—1, then (fof)(x) =
(b) 2x% —1 (b) 4x? + 4x (c) vV 4x+3 (d) x* — 2x?

3. Iff(x)=2x+3,9(x) =x*—1, then (gog)(x) =

(c) 2x%2—1 (b) 4x? + 4x (c)4x + 3 (d) ¢ x*—2x2

4. The inverse of a function exists only if it is

(a) aninto function (b) an onto function (c) ¢ (1-1) and into function (d) None of

these

5. If f(x) = 2 +Vx — 1, then domain of f~! =
(a) 12,00[ (b) ¢ [2,00] (c) [1,00( (d) 11,00[

SHORT QUESTIONS

i. Define inverse of a function.

i. Find fof(x) and gog(x) if f(x) = vVx + 1and g(x) = xiz,x #0

iii. Without finding the inverse , state the domain and range of f(x) =
(x—-52%x>5

iv. Let f: R — R be the function defined by f(x) = 2x + 1. Find f~1(x)

LONG QUESTIONS
For the real valued function , f defined below , find f‘l(x) and verify

F(F1®) = FUf@) = xif f() = —2x +8

EXERCISE 1.3

Tick (¢/) the correct answer.

1. lime* =

X—00

(a) 1 (b) o (c) VO (d) -1

2. lim sin(x-3) _

x-0 x-3




vi.

Vii.
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(a) V1 (b) oo (=2 (d) -3
. sin(x-a) _
!cl—?(l) x-a ,
(a) V1 (b) 0 (c) === (d)-3
f(x) =x3 +xis:
(a) Even (b) ¢ Odd (c) Neither even nor odd (d) None
1
lim(1 + x)x =
x—-0
(a) Ve (b) et ()0 (d)1
If f: X — Y is a function , then elements of x are called
(a) Images (b) ¢ Pre-lmages (c) Constants (d) Ranges
. X _
lim () =
(a) e (b) ¥ e (c) e? (d) Ve
limE is equal to
x>0 X
(@) log.x (b)log 4= (c)a (d) ¢ logea
lim Sinx”
0 & 180°
Vs
(a) ‘/M (b) m (c) 180 (d)1
SHORT QUESTIONS
Show that lim%2t = log, a
x-0 .x
Evaluate lim 327
x>0 X n
Evaluate lim (1 + l)E
n—-+oo n
Evaluate lim =—°%¢
0-0 . 2]
. ex—1
Evaluate lim——,x>0
x-0 e7n+1 "
Evaluate lim——
x-0x"—a
- X x
Evaluate ;LIg (m)

LONG QUESTIONS

. tanO-sin6
Evaluate lim ———
0-0 sin°0

Sin6

Prove that if 0 is measured in radian ,then Lin(}T =1
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EXERCISE 1.4

Tick (¢/) the correct answer.

1.

A function is said to be continuous at x = cif
(@) lim f(x) exists (b) f(c)is defined (c) lim f(x) = f(c)
x=C x-=c

21
The function f(x) = ];Tl is discontinuous at

(a) V1 (b) 2 (c)3

LH.Lof f(x) =[x —5|atx=5is

(a) 5 (b) V0 (c) 2
SHORT QUESTIONS

Define the continuous function.
Find L.H.Land RHLwhenx - cif f(x) =2x*+x—5,c=1

2_
Discuss the continuity of the functionatx =3 g(x) = % if x+3

2x+5ifx<2
4x+1if x> 2
x—1, ifx<3
2x+1if3<x

Discuss the continuity of f(x) atx = c: f(x) = {

Discuss the continuity of f(x) at 3, when f(x) = {

LONG QUESTIONS

(d) ¢ All of these

c=2

Find the values of m and n , so that given function f is continuous at x = 3

mx if x<3

fx)=X n if x=3
—-2x+9 if x>3

\/2x+5—\/m X2
if f(x) = ’é‘-z ' o2 Find the value of k so that f is
continuous at x = 2.
EXERCISE 2.1

Tick (v/) the correct answer.

1. The change in variable x is called increment of x.It is denoted by dx which is

(a) +ivonly (b) —iv only (c) ¢ +ivor—iv

(d) none of these



The derivative of

Find from first principles the derivative of
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2. The notation dy or 4 is used by

dx dx
(a) ¢ Leibnitz (b) Newton
3. The notation f(x) is used by

(a) Leibnitz (b) ¢ Newton

(c)Lagrange

(c) Lagrange

4. The notation f'(x) or y' is used by

(a) Leibnitz (b) Newton (c) ¢ Lagrange
5. The notation Df(x) or Dy is used by

(a) Leibnitz (b) Newton (c) Lagrange
6. lim f&-f@ _

x-a x—a

(@) Vf'(x) (b) f'(a) (c) (O

7. % (x™) = nx™ Lis called
(a) ¢/ Power rule (b) Product rule

8. The derivative of a constant function is
(a) one (b) ¢ zero

9. The process of finding derivatives is called
(a) ¢ Differentiation (b) differential

10. The increment of y is denoted by
(a) ¥/ 3y (b) dy

(c) Quotient rule
(c) undefined

(c) Increment
f'»
SHORT QUESTIONS

i. Find the derivative of the given function by definition f(x) = x?
i Find the derivative of the given function by definition f(x) =

LONG QUESTIONS

@l-

EXERCISE 2.2

Tick (¢) the correct answer.

is

(ax+b)™

(©) v -na

_ n-1
(@) -n(ax + b) Taioy T

(b) na(ax + b)~"*1

LONG QUESTIONS

Find from first Principles , the derivative w.r.t ‘x’ (ax + b)3

1
(az-b)7 "

(d) Cauchy

(d) Cauchy

(d) Cauchy

(d) ¢ Cauchy

(d) f(x—a)

(d) Constant
(d) None of these
(d) Integration

(d) None of these

Find by definition , the derivative w.r.t ‘x’ f(x) = x™ wheren € Z

—na
(@) oyt
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EXERCISE 2.3

Tick (¢/) the correct answer.

1 [f(x) + g()] =

(@ V') +g' () b) f'(x) —g"(x) (c) f(x)g' () + g f' (%) (d) f(x)g' (x) —

gQ)f'(x) .
2. [fxg)]'= Remember that [f(x)g(x)]'=_-[f(x)g(x)]
@ ff)+g' @) f'(x)—g'(x)(c) ¢ f(x)g'(x) +gx)f'(x) (d) fF(x)g'(x) —
. gl(x)f’(x)
3. a(ﬁ) =
(@) [g(jcnz (b)ﬁ (c) [j(gl)z (d) v
4. If f(x) = % ,then f''(a) =
@ — s (b) — = (c) = (d) v =
5. (fog)'(x) =
@ f'g’ (b) f'g(x) (c) ¢ f'(g(x))g'(x) (d)cannotbe
calculated

6. = (g(0)" =
(@) n[g()]** (b) n[(g()]* M g(x) () ¢ n[(g()]*g'(x) (d)
[g)]™ 9" (%)
d 4
11. d—(3x3) =

X

(a) 4x§ (b) t/4x§ (c) Zx% (d) Sx%
12. Ifﬁ—%{then 2x%+y =
(a) 2x (b) 2x3 (c) ¢ 2Vx (d) 2x2
SHORT QUESTIONS
i. Find the derivative of y = (2vVx + 2)(x — Vx) w.r.t 'x’
. . . 2x3-3x%+5 '
iii. Differentiate w.r.t'x

x2+1

4 2 dy _
iii. If x* + 2x“ + 2, Prove that = 4x,/y — 1

. . . 1\2 It
iv. leferentlate(\/z - ﬁ) w.r.t'x'.
V. Differentiate (x — 5)(3 — x)

LONG QUESTIONS

Differentiate /ﬂ w.r.t'x’.
a+x



. dy .
Find o ify
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_ (1+x/5)(x—x%)
- Vx

EXERCISE 2.4

Tick (¢) the correct answer.

1. The derivative of (x3 + 1)9 w.r.t'x'is
(a) V27x2(x3+1)® (b)27x(x3+ 1)8 (c) 27(x3 + 1) (d) (x + 1)8
2. Ifx = at? and y = 2at then % =
2 y 2a 2
(a) Ja (b) o~ (c) v S (d) 5
SHORT QUESTIONS

. Find 2ifx=0+-,y=0+1

i. Find % by making some suitable substitution if y = v x + vx

ii. Differentiate x? + xlz w.r.tx — i

v.  FindZify? —xy—x2+4=0

v.  FindZifx?+y? =4

vi. Find%ifyzx" wheren=§,q¢0

vii. If y = (ax + b)™ where n is negative integer , find % using quotient theorem.

viii.  Find % if xy + y% =2

iX. Differentiate (1 + x2) w.r. t x>

x.  FindZif3x+4y+7=0

LONG QUESTIONS
dy . 1-t2 2t
Provethaty—+x =0if x = = —
y dx + f 1+¢2 24 1+¢2
. ) ax+b axZ+b
Differentiate w.r.t —
cx+d ax“+d
EXERCISE 2.5

Tick (¢) the correct answer.

1. % (tan™1x — cot™1x) =

(a) — (b) ¢ — ()0 (d) —

Vi+x2 1+x2 1+x2



9 COMPOSED BY:- MUHAMMAD SALMAN SHERAZI 03337727666/03067856232

2. If Sin+/x, then % is equal to

(@) VS (b) === (c) cosvx (d) ==
3. Lseclx=

dx 1 -1 1 -1

(a) ‘/|x|\/x2—1 (b) |x|Vx2-1 (c) [x|V1+x2 (d) |x|V1+x2
4. Lcoseclx =

dx 1 -1 1 -1

(a) |x|Vx2-1 (b) v [x|Vx2-1 (c) [x|V1+x2 (d) |x|V14+x2
5. Differentiating sin3x w.r.t cos’x is

(a) v —2sinx (b) 3 sinx (c) 2 cosx (d) —2cosx

2 2 3 3
6. IfX=Tan 1 then? =
x y dx
X x y Yy

(@) 3 (b) -~ (c) v (d)-2
7. Iftany(1+ tanx) = 1 — tanx, show that % =

(@) O (b) 1 (c) v -1 (d)2
8. % (sin~1x) = 11—x2 is valid for

(@) 0<x<1 b)—1<x<0 (¥ —-1<x<1 (d) None of these
9. Ify=uxsin! G) + Va? — x2 then % =

(a) Cos™2 (b) Sec™*2 (c) ;/Sin—lg (d) Tan™*>

SHORT QUESTIONS

. . dy . _
i. Find Ix ify ; xcosy

2

ii. Differentiate sin“x w.r.t cos“x

iii. If tany(1 + tanx) = 1 — tanx, show that% =-1

. d

iv. Ify = \/tanx + +/tanx + vtanx + --- o, prove that (2y — 1) d—i’ = sec’x
V. Differentiate w.r.t the variable involved tan36sec?0

vi. Differentiate sin3x w.r.t cos®x

vi.  Ify =tan(pTan 'x),show that (1+x*)y, —p(1+y*)=0
LONG QUESTIONS

d . _
Show that =2 =2 jfY = Taqn-12
dx X X y

. . _1 (1-%*
Differentiate cos™! ( xz)
1+x

Differentiate v/ tanx from first principles.

If x = acos30,y = bsin36, show that a% + btanf =0
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EXERCISE 2.6

Tick (¢/) the correct answer.

— p—ax ﬂ_
1. ify=e ,thenydx_

(a) “_ ae—Zax (b) _ aZeax (C) aZe—Zax (d) _ aZe—Zax

d .
2. —-(10°) =

(a) 10¢0s* (b) ¢ 105" cosx.In10 (c) 105"* [n10  (d) 10°°5%. In10
— pax ﬂ —
3. Ify=e%then i
(a) e—lx (b) ¢ ae® () e%* (d)ieax
d o
4, o (a®) =
(a) a* (b) e*lna (c) ¥ a*.lna (d) x*.lna

The function f(x) = a*,a > 0,a # 0, and x is any real number is called
(a) ¢ Exponential function (b) logarithmic function (c) algebraic function (d) composite
function
6. Ifa>0,a+ 1,and x = @’ then the function defined by y = loga* (x > 0) is called a
logarithmic function with base

(a) 10 (b) e ) v a (d) x
7. log, =

(a) V1 (b) e (c) a? (d) not defined
8. %logax =

(a) loga (b) v —— CF== (d)
9. %ln[f(x)] =

@) (o) (b) tnf () © v Lo (A) £ £ ()
10. If y = log 10(%*+67+0) then 2 =

(a) ‘/(ax2+bxl+c) In10 (b) (axzzafl:cb+c) (c) 10ax2+bx+c in10 (d) (axzif;-:-bc)lna
11. Ina® =

(a) Ina (b) v — () (d) In e®

SHORT QUESTIONS

i. Find f'(x)if f(x) = In(e* + e7™¥)
ii. Find f'(x)if f(x) = e* (1 + Inx)
iii. Differentiate (Inx)* w.r.t'x’
. soady.e
iv. Find 2 ify =a'*
. _y . _ 3x—4
v. Find gx if y = 5e>*
vi. Find 22 if y = (x + 1)*

oo g dy . i
vii. Find d—z if y = xe®"™
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viii.Find Z—z if y = (In tanhx)
. . d_y . R -1 f
ix. Find gx if y = sinh (2)
ind2ifv = -1(gj _r T
x. Find ™ if y = tanh™"(sinx) > <X <3

LONG QUESTIONS

Find f’ (.X') if f(x) = \/ln(ezx + e—Zx)

Find%ify =In(x+VxZ +1)

X _g—ax

Find f'(0) if f(%) = -—

EXERCISE 2.7
Tick (v/) the correct answer.

1. Ify=e?*, theny, =

(a) V' 16e2* (b) 8e?* (c) 4e%* (d) 2e%*
2. If f(x) = e**, thenf"' (x) =

(a) 6e2* (b) < e2* (c) ¢ 8e2* (d) s e2*
3. Iff(x)=x3+2x+9thenf"’(x) =

(a) 3x%+2 (b) 3x? (c) v 6x (d) 2x

4. Ifcos(ax + b),theny, =
(a) a?sin(ax + b) (b) -a?sin(ax + b)  (c) ¥ -a?cos(ax + b) (d)a®cos(ax + b)
5. Fifth order derivative of x* 4+ 2x + 6 is

(a) 3x+2 (b) 3x (c) V0 (d)6
6. Ify=2x7 +x%+ x5 then D8(y) =
(a) 7! (b) 7! x () 7! + 6! (d) ¢ 0
SHORT QUESTIONS

3
1 E, then show that y, = x(a? — x?)2

i. Ify=Sin~
ii. Findy, if y = x2.e™*

iiii. Find y, if x = acos0,y = sin@
iv. Findy, ifx3 —y3 = a3

v. Find the first four derivatives of cos(ax + b)
LONG QUESTIONS
2
If y = acos(Inx) + bsin(Inx), prove that x> ZTJZI + x? =0

, d?
If y = e*sinx, show that d_x}zl -2 ? +2y=0

X
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If y = (cos 1x)?, prove that (1 — x?)y, —xy; —2=0

EXERCISE 2.8

Tick (¢) the correct answer.

1. 1—x+x*—x3+x*+ . +(=1)"x™ + --- is the expansion of

1 1 1 1
(@) = Ve 7= Clvee=:
2. f(x) = f(0)+ xf'(x) + % f'(x) + % ) 4+ % (%) ... is called series.
(a) ¢ Machlaurin’s (b) Taylor’s (c) Convergent (d)
Divergent
x2 x3 x4 . .
3. 1—x+z—§+z+ .............. is an expression of
(a) e* (b) Sinx (c) ¥/ Cosx (d)e™™
4. ag+ax+ az;x® + -+ ax" + - is
(a) Maclaurin’s series (b) Taylor Series (c) ¢ Power Series (d) Bionomial Series
SHORT QUESTIONS
. = N . 2x 4x?  8x3
i. Apply Maclaurin’s Series expansion to prove that e“* = 1 + 2x + T + T +

2
ii. Apply Maclaurin’s Series expansion to prove thate®* =1 + x + % + -

iii. State Taylor’s series expansion.
iv. Expand cosx by Maclaurin’s series expansion.

LONG QUESTIONS

2 3
Show that 2**" = 2x[1 + (In2)h + (In2)? % + (In2)3 % 4 e

2 3
Show that cos(x + h) = cosx — hsinx + % cosx + %sinx + - and

evaluate cos61°

EXERCISE 2.9

Tick (¢/) the correct answer.

1. Afunction f(x) is such that, at a point x = ¢, f'(x) > 0 at x = c, then f is said to be
(a) ¢ Increasing (b) decreasing (c) constant (d) 1-1 function
2. Afunction f(x) is such that, ata point x = ¢, f'(x) < 0 at x = c, then f is said to be
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(a) Increasing (b) ¢ decreasing (c) constant (d) 1-1 function

(b) A function f(x) is such that, at a point x = ¢, f'(x) = 0 at x = c, then f is said to be

(a) Increasing (b) decreasing (c) ¢ constant (d) 1-1 function

3. Astationary point is called if it is either a maximum point or a minimum point

(a) Stationary point (b) ¢ turning point  (c) critical point (d) point of inflexion

4. If f'(c) = 0or f'(c) is undefined , then the number c is called critical value and the
corresponding point is called

(a) Stationary point (b) turning point (c) ¢ critical point (d) point of inflexion

5. If f'(c) does not change before and after x = c, then this point is called

(a) Stationary point (b) turning point (c) critical point (d) ¢ point of
inflexion

6. Let f be a differentiable function such that f'(c) = 0 then if f'(x) changes sign from +iv
to -iv i.e., before and after x = c, then it occurs relative atx =c¢

(a) ¥ Maximum (b) minimum (c) point of inflexion (d) none
Let f be a differentiable function such that f'(c) = 0 then if f'(x) changes sign from -iv
to +iv i.e., before and after x = c, then it occurs relative atx =c¢

(b) Maximum (b) ¢ minimum (c) point of inflexion (d) none

8. Let f be a differentiable function such that f'(c) = 0 then if f'(x) does not change sign
i.e., before and after x = c, then it occurs atx=c

(c) Maximum (b) minimum (c) ¢ point of inflexion (d) none

Let f be differentiable function in neighborhood of ¢ and f'(c) = 0 then f(x) has relative
maxima at c if
(@ f"(c)>0 (b) ¢ f"(c) <0 (€ f"(c)=0 (d)f"(c)#0
10. y = x* has the value
(a) Minimumatx = e (b) Maximumatx = e (c) ¥ Minimumatx = é(d) Maximum at
1

X ==
e

SHORT QUESTIONS
i. Define Increasing and decreasing functions.
i. Determine the interval in which f(x) = x> + 3x + 2; x € [-4,1]

iii. Determine the interval in which f(x) = Cosx; x € (—g,g)
iv. Find the extreme values of the function f(x) = 3x* —4x + 5
V. Find the extreme values of the function f(x) = 1 + x3

LONG QUESTIONS

l .
Show that y = % has maximum value at x = e.

. 1
Show that y = x* has minimum value at x = "
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EXERCISE 2.10

LONG QUESTIONS
Divide 20 into two parts so that the sum of their squares will be
minimum.
Find the dimensions of a rectangle of largest area having parimeter 120
centimeters.
Find the point on the curve y = x3 + 1 that is closest to the point
(18,1)

EXERCISE 3.1

Tick (¢/) the correct answer.

1.

(a)

If y = f(x), then differential of y is
dy = f'(x) (b) ¥ dy =f'()dx (dy=f(dx (AT
If [ f(x)dx = @(x) + c ,then f(x) is called
Integral (b) differential (c) derivative (d) ¢ integrand
Inverse of [ ....dxis:
d dy d dx
- (b) = (2, (d) 2
Differentials are used to find:
v/ Approximate value (b) exact value (c) Both (a) and (b) (d) None of these
xdy + ydx =
d(x +) (o) va (2 () d(x - y) (d) d(xy)
dx
If dy = cosxdx then ol
sinx (b) cosx (c) cscx (d) ¢ secx
If [ f(x)dx = @(x) + ¢ ,then f(x) is called
Integral (b) differential (c) derivative (d) ¢ integrand
If y = f(x), then differential of y is
dy = f'(x) (b) ¢ dy=f'()dx (dy=fG)dx  (d) 2
The inverse process of derivative is called:
Anti-derivative (b) ¢ Integration (c) Both (a) and (b) (d) None of these
SHORT QUESTIONS

Find 8y and dy if y = x% + 2x when x changes from 2t0 1.8

Use differentials find % and :—; in the following equations.

(@ xy+x=14 (b) xy —lnx =c

Find the approximate increase in the volume of a cube if the length of its each

edge changes from 5 to 5.02

Find the approximate increase in the area of a circular disc if its diameter is

increased form 44cm to 44.4cm.
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V. Define integration.
LONG QUESTIONS
Use differentials, find the approximate value of sin46°.

Use differentials to approximate the values of V17.

EXERCISE 3.2
Tick (¢) the correct answer.
1. Ifn # 1,then [(ax + b)"dx =
n(ax+b)"* 1 n(ax+p)**? (ax+p)* 1 (ax+p)**+1
(a) T+c (b)T-l-C (C)T-l-c (d) VW

c
2. [sin(ax + b) dx=
(a) t/%cos(ax +b)+c (b) %cos(ax +b)+c (c) acos(ax + b) + ¢ (d)—a cos(ax +

b)+c

3. [eMdx=

(@) 2e ™™ +¢ (b) -le ™ + ¢

4. [a**dx =
an Ax alx

(@) — (|o)E (c) vV — (d) a** . Ina

5. f[f(x)]"f’(x)dx =

(a) L4 (b) f(x) + ¢ @ v 0y (d) nf ™1 (x) + ¢

f (x)

6. [ o dx

a) f(x)+c (b) f'(x) +c (c) VIn|x| + ¢ (nd) In|f'(x)| + ¢
f% can be evaluated if

(@ ¥Vx>0,a>0 (b)x <0,a>0 (c)x<0,a<0 (d)x>0,a<0

8. fmdx =

) VVXZ+3+c (b) —VxZ+3 +c¢ (d)—%\/x2+3+c
SHORT QUESTIONS

i Evaluate J(Vx+ l)zdx

. Evaluate fmdx

3—cos2x

iii.  Evaluate | Eywwery

iv.  Evaluate [xVx? —1dx

V. Prove that [IfO™f (x)dx = [f(x)] + c,n+ -1

. (1+e%)3

vi.  Evaluate J—dx

vii.  Evaluate [(Inx) x %dx



16 COMPOSED BY:- MUHAMMAD SALMAN SHERAZI 03337727666/03067856232

f sinx+cos3x

viii.  Evaluate T
Ccos sztnx
. 1-x
ix.  Evaluate | e dic
COSLxX—
X. Evaluate | Eywwwry
xi.  Evaluate [V1—cos2xdx
3
xii.  Evaluate [(a—2x)2dx
Tick (¢/) the correct answer.
dx
1. =
f x/x2-1
(a) ¥Sec lx+c (b) Tan™'x + ¢ (c) Cot™x + ¢ (d) Sin~x + ¢
2. fxlnx
(@) VInlnx + ¢ (b) x + ¢ (Inf'(x)+c (d) f' () Inf (x)
1
In f(x% — a%)? dx, the substitution is
(a) x = atan® (b) ¢ x = asech (c) x = asind (d) x = 2asin®
4. The suitable substitution for [ V2ax — x%dx is:
(a) x —a = acosf (b) ¥ x—a=asind (c)x+ a = acosd (d) x + a = asinf
5. f x+2
ln(x+1)+c )In(x+1)—x+c () Vx+In(x+1)+c (d) None
6. The suitable substitution for [/ a? + x%dx is:
(b) ¥'x = atand (b) x = asinf (c) x = acosf (d)None of these
SHORT QUESTIONS
i. Evaluate [— xlnx
i. Evaluate f4+x2 dx
ii. Evaluate fex+3 dx
. sec X
iv. Evaluate fm
V. Evaluate [
sinxlnsinx
vi. Evaluate fi
sinx+cosx
vii.  Evaluate [ cos (lnsmx) dx
viii.  Evaluate IW’( x> 0)
iX. Find [ a* ! xdx ,(a>0,a#1)
X. Evaluate L dx

f (1+x2)Tan~1x
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LONG QUESTIONS
Show that [ Va? — x?dx = %Sin‘1§+g vaz —x%*+c

Show that f% =In(x+Vx? —a?) +c¢
X —a

EXERCISE 3.4

Tick (¢/) the correct answer.

1. [udv equals:

(a) udu— [vu (b) uv + [ vdu (c) ¥ wv — [vdu (d) udu + [ vdu
2. [xcosxdx =
(a) sinx + cosx + ¢ (b) cosx — sinx + ¢ (c) ¥/ xsinx + cosx + ¢ (d) None
eTan_lx
3. f 1+x2 dx [ 1 =il -1 -1
(a) eTanx 4 ¢ (b)5 eT® X4 ¢ (c)x eTo" % + ¢ (d) ¢ eT@ x4
c
1
x |1 _
a. | e1 [x + lnx] = 1
(a) e";+c (b)—ex;+c (c) ¢V e*lnx+c (d) -e*lnx + ¢
x[1_ 1] _
> fe [x xz] -
(a) t/e"%+c (b)—ex%+c (c) e*lnx + ¢ (d)—exxiz+c
SHORT QUESTIONS
i. Evaluate [ Inxdx
i. Evaluate [ x3nxdx
ii. Evaluate [xTan lxdx
-1

iv. Evaluate f %rdx
V. Evaluate [ x*e%*dx
vi. Evaluate [ tan*x

ii.  Evaluat “x[S‘1+1]
vii valuate [ e |aSec™'x oo

emTan_lx
viii. Evaluate a
iX. Evaluate [e* G + lnx) dx

1-sinx\

X. Evaluate | ( 1_wsx)e dx

LONG QUESTIONS
Evaluate [ sin*xdx
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Find [ e**cosbxdx

Evaluate [ V4 — 5x%dx

Show that [ e?*sinbx =

a?+b?

Evaluate [ e2*cos3xdx

Tick (¢) the correct answer.

2a

1. |5—dx=

J 7=
x—a

(a) —+¢

x+a

i. Evaluate

ii. Evaluate

iii. Evaluate

Evaluate

Evaluate

Tick (¢) the correct answer.

1. fn_"sinxdx=
(a) V2
2
2. [7|x|dx =
1
(@ 7

2

EXERCISE 3.5

(b) vV InZ24¢ (c)ln%+c
SHORT QUESTIONS

77
5x+8

f(x+3)(2x—1) 2
f (a-b)x
(x—a)(x—b)

LONG QUESTIONS
x—2
f(x+1)(x2+1) dx

2x2
f (x—1)2(2x+3) dx

EXERCISE 3.6

(b) -2 (¢ 0

(b) =2 (03

3. f01(4x + k)dx =2 thenk =

(a) 8
4. fOBx;i:‘):
(@) =

4
5. fo_" sinxdx equals to:

(b)-4 (c) VO

(b) ¢ = (c)5

12

) b
e sin (bx —Tan™? Z) +c

(d)In|x —al| + ¢

(d) -1
(d) v;
(d) -2

(d) None of these
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(a) -2 (b) O (c) V2 (d)1
6. J3costdt =
6
@ vZ-1 ()2 +1 Q-2 (d) None
7. [ifx) =
(a) VO (b) f; f(x)dx (c) J,; fa)dax (d) [ () dax
8. foz 2xdx is equal to
(@) 9 (b) 7 (c) V4 (d)o
SHORT QUESTIONS
i. Evaluate f03 x;’jg
i. Evaluate flz ﬁ dx
ii. Evaluate flz Inxdx
iv. Evaluate fzg costdt
6
V. Evaluate f(? xcosxdx
vi. Evaluate foz (eg — e_}z'c)dx
vii. Evaluate f_sl |x — 3|dx
viii.  Evaluate f_lz ﬁ dx
ix. Evaluate f23 (x - %)2 dx
X. Evaluate flz (x + %)E (1 - xiz) dx
LONG QUESTIONS
Evaluate JE + cos?6)tan®6 dO
1 3x
Evaluate Jo e dx
Evaluate J# cos?@cot*0d8
6

EXERCISE 3.7

Tick (¢/) the correct answer.

1. To determine the area under the curve by the use of integration , the idea was given by
(a) Newton (b) ¢ Archimedes (c) Leibnitz (d) Taylor
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SHORT QUESTIONS

i. Find the area bounded by the curve y = x3 + 3x? and the x — axis.
ii.. Find the area between the x — axis and the curve y?> = 4 — x in the first quadrant

fromx = 0to x = 3.

iii. Find the area bounded by cos function fromy = — g to g

iv. Find the area between the x — axis and the curve y = cos%x form - to m.
LONG QUESTIONS

Find the area between the curve y = x(x — 1)(x + 1) and the x — axis.

Find the area between the x — axis and the curve y = V2ax — x? when

a> 0.

Find the area between bounded by y = x(x? — 4) and the x — axis.

EXERCISE 3.8

Tick (¢/) the correct answer.

2
1. The order of the differential equation :x% + % -2=0

(@) o (b) 1 (c) V2 (d) more than 2

2. The equationy = x% — 2x + c represents ( ¢ being a parameter )

(a) One parabola (b) ¢ family of parabolas (c) family of line (d) two parabolas
. . . Loody 1
3. Solution of the differential equation : i
(a) Vy=sinlx+c (b)y=cos'x+c ()y=tanlx+c (d) None
4. The general solution of differential equation % =— % is
(a) §= c (b)% =c (c) Vxy=c (d)x%y? =¢
5. Solution of differential equation % =2t—7is:
2
(@) v=t2-7t3+c bv=t2+7t+c (Jv=t—-"—+c () Vv=t2-
7t +c

. . . . d .
6. The solution of differential equation d—z = sec’xis

(@) y=cosx+c (b) Vy =tanx + ¢ (c)y=sinx+c (d)y =cotx + ¢
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SHORT QUESTIONS
2
i. Solve ay _ ¥
By
ii. Solve %E —32y =0
ii. Solve —=1x*+x-3,ify=0andx =2
: dy _ y
iv. Solve ol i y>0)
V. Solve 1y
dx y
vi. Solve (e*+e™) % =e*—e*
vii. Solve secx + tany% =0
viii.  Solve 1+ cosx tany% =0
ix. Solve % = -y
X. Define “Differential Equation” and “Order of Differential Equation”.
LONG QUESTIONS

. . . . d :
Find the general solution of the equation d—i — x = xy2. Also find the
particular solution if y = 1 when x = 0.
Solve the differential equation % + 2st = 0. Also find the particular solution

if s =4e,whent = 0.

EXERCISE 4.1

Tick (v) the correct answer.

1. If x <0,y < 0 then the point P(x, y) lies in the quadrant
(a) 1 (b)yn (c) v 10 (d) IV

2. The point P in the plane that corresponds to the ordered pair (x, y) is called:
(a) ¥ graphof (x,v) (b) mid-pointof x,y  (c) abscissa of x,y  (d) ordinate of x,y

3. Ifx <0,y > 0then the point P(—x, —y) lies in the quadrant

(a) 1 (b) Nl (c)m (d) VIV

4. The straight line which passes through one vertex and though the mid-point of the
opposite side is called:

(a) ¢ Median (b) altitude (c) perpendicular bisector (d)
normal

5. The straight line which passes through one vertex and perpendicular to opposite side is
called:

(a) Median (b) ¢ altitude (c) perpendicular bisector (d) normal

6. The point where the medians of a triangle intersect is called of the triangle.

(a) ¢ Centroid (b) centre (c) orthocenter (d) circumference

7. The point where the altitudes of a triangle intersect is called of the triangle.
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(a) Centroid (b) centre (c) ¢ orthocenter (d) circumference
8. The centroid of a triangle divides each median in the ration of
(a) v2:1 (b) 1:2 (c) 1:2 (d) None of these
9. The point where the angle bisectors of a triangle intersect is called of the
triangle.
(a) Centroid (b) ¢incentre (c) orthocenter (d) circumference
SHORT QUESTIONS

i. Show that the points A(3,1), B(—2,—3) and C(2, 2) are vertices of an isosceles
triangle.
ii.  Find the mid-point of the line segment joining the vertices A(—8, 3), B(2, —1).
iiii. Show that the vertices A(—1,2) , B(7,5), C(2, —6) are vertices of a right triangle.
iv.  Find the points trisecting the join of A(—1,—4) and B(6, 2).
v.  Find hsuch that A(—1,h), B(3,2),and C(7, 3) are collinear.

vi.  Describe the location in the plane of point P(x, y) for whcih x = y.
vii.  The point C(—5, 3) is the centre of a circle and P(7, —2) lies on the circle. What is
the radius of the circle?
viii.  Find the point three-fifth of the way along the line segment from A(—5, 8) to
B(5,3).

LONG QUESTIONS

Find h such that the quadrilateral with vertices A(—3,0) , B(1,—2), C(5,0)
and D(1, h) is parallelogram. Is it a square?

Show that the points A(5,2),B(—2,3),C(—3,—4) and D(4,—5) are the
vertices of a ||™. Is the ||™ a square.

Find the points that divide the line segment joining A(x4, Y1) and B(x3,y5)
into four equal parts.

EXERCISE 4.2

SHORT QUESTIONS

i. The two points P and O’ are given in xy —coordinate system. Find the XY-coordinates
of P referred to the translated axes O'X and Q'Y if P(—2,6) and 0’ (-3, 2).

ii. The xy-coordinate axes are translated through point O’ whose coordinates are given
in xy —coodinate system. The coordinates of P are given in the XY —coodinate
system. Find the coordinates of P in xy-coordiante system if P(—5,-3), 0'(-2, 3).

iiii. What are translated axes.
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iv. What are rotated axes.

LONG QUESTIONS

The xy —coordiante axes are rotated about the origin through the indicated angle. The

new axes are 0'X and O'Y.Find the XY-cooridiantes of the point P with the given
xy-coordinates if P(15,10) and 6 = arctan%

The xy —coordinte axes are rotated about the origin through the indicated angle and the
new axes are OX and OY. Find the xy —coordinates of P and with the given XY -

coordiantes if P(—5,3) and 8 = 30°

EXERCISE 4.3

Tick (v) the correct answer.

1. The two intercepts form of the equation of the straight line is

(@ y=mx+c (b)y —y; = m(x — x;) (c) |/§+%=1 (d) xcosa +
ycosa =p
2. The Normal form of the equation of the straight line is
(@ y=mx+c b))y =y, =m(x —xq) (c)§+% =1 (d) ¥ xcosa+ ycosa =p
3. Inthe normal form xcosa + ycosa = p the value of p is
(a) ¢ Positive (b) Negative (c) positive or negative (d) Zero
4. If ais the inclination of the line [ then =2 = 221 — r(say)
cosa sina
(a) Point-slope form (b) normal form (c) ¥/ symmetric form (d) none of these
5. Theslope of thelineax + by +c=0is
@ 3 (b) v -3 (02 (d)-7
6. The slope of the line perpendiculartoax + by + c =0
@ 3 (b) -5 CH (d)-7

7. The general equation of the straight line in two variables x and y is
(@) Vax+by+c=0 (b)ax?+by+c=0 (c)ax+by>+c=0 (d)ax?+by?+

c=0
8. Thex — intercept4x + 6y = 12is
(a) 4 (b) 6 (c) V3 (d)2
9. Thelines2x+y+2=0and6x+ 3y —8 =0 are
(a) ¢ Parallel (b) perpendicular (c) neither (d) non coplanar
10. The point (—2,4) lies____theline2x+5y—3 =10
(a) ¢/ Above (b) below (c)on (d) none of these

SHORT QUESTIONS
i Show that the points A(—3, 6), B(3,2) and C(6, 0) are collinear.
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iii. Find an equation of the straight line if its slope is 2 and y — axis is 5.

iii. Find the slope and inclination of the line joining the points (—2,4); (5,11)

iv. Find k so that the line joining A(7,3); B(k, —6) and the line joining C(—4, 5);
D(—6,4) are perpendicular.

V. Find an equation of the line bisecting the | and lll quadrants.
vi. Find an equation of the line for x — intercept: —3 and y — intercept: 4
vii. Find the distance from the point P(6,—1) to the line6x — 4y +9 =10
viii.  Find whether the given point (5, 8) lies above or below the line 2x — 3y + 6 =
0
iX. Check whether the lines are concurrent or not.
3x—-4y—-3=0;5x+12y+1=0;32x+4y—-17=0
X. Transform the eqution 5x — 12y 4+ 39 = 0 to “Two-intercept form”.
LONG QUESTIONS

Find the distance between the line given parallel lines. Sketch the lines. Also

find an equation of the parallel line lying midway between them.

3x—4y+3=0 ; 3x—4y+7=0

The points A(—1,2), B(6,3) and C(2, —4) are vertices of a triangle. Show
that the line joining the midpoint D of AB and the midpoint E of AC is

parallel to BC and DE = %BC.

EXERCISE 4.4

Tick (¢/) the correct answer.

1. If ¢ be an angle between two lines l; and I, when slopes m, and m,, then angle from [,

to lz

mi—m,; my—my mi+m, my+m,

(b) ¢ tang = (c) tang = (d) tang =

1+mMy m, 1+mMy my 1+m,
2. If ¢ be an acute angle between two lines l; and I, when slopes m,; and m,, then acute
angle from [ to [,

(a) tanp =

14mMy

_ mi—m; _ mo—my _ mq+my _
(@) ltanp = T2 | (b) /| tang = 2| () [tang = TR (d)] tang =
mp+my
14y 1,
3. Two lines l; and I, with slopes m; and m, are parallel if
(a) le - m2 = O (b) m1 + mz = 0 (C) m1m2 = 0 (d) m1m2 = _1
4. Two lines l; and 1, with slopes m; and m, are perpendicular if
(b) m{—m, =0 (b)my +my, =0 (c)mm, =0 (d) ¥V mm, =-1

5. The lines represented by ax? + 2hxy + by? = 0 are orthogonal if
(@ a=b=0 (b) Va+b=0 (c)a+b>0 (da-b<0
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6. The lines lying in the same plane are called

(a) Collinear (b) ¢ coplanar (c) non-collinear (d) non-coplanar
7. The distance of the point (3, 7) from the x — axis is
(a) V7 (b) -7 (c)3 (d)-3
8. Twolinesayx + b,y + ¢4y = 0and ayx + b,y + ¢; = 0 are parallel if
a1 _ by a1 _ %2 o — by _ bz
(a) Va—z = (b) . = b, (c) s (d) "o
SHORT QUESTIONS

i. Find the point of intersection of thelinesx — 2y +1=0and2x -y +2 =0

ii. Find an equation of the line through the point (2, —9) and the intersection of
thelines2x +5y -8 =0and3x — 4y —6 = 0.

iii. Determine the value of p such that the lines2x -3y —-1=0,3x—y—-5=0
and 3x + py + 8 = 0 meet at a point.

iv. Find the angle measured from the line [; to the line l, where
l1: Joining (2,7) and (7,10) l,: Joining (1,1) and (-5, 5)
V. Express the given system of equations in matrix form
2x+3y+4=0x-2y—-3=0;3x+y—8=0
vi. Find the angle from the line with slope - g to the line with slope g

LONG QUESTIONS

Find the interior angles of the triangle whose vertices are
A(6,1),B(2,7),C(—6,—7)
Find the area of the region bounded by the triangle whose sides are
7x—y—-—10=0 ;10x+y—-41=0 ; 3x+2y+3=0
Find the interior angles of the quadrilateral whose vertices are
A(5,2),B(-2,3),C(—3,—4) and D(4,-5)

EXERCISE 4.5

Tick (v') the correct answer.

1. The equation y2 — 16 = 0 represents two lines.

(a) ¢/ Parallelto x — axis (b) Parallely — axis (c)not || tox — axis (d) not || to y — axis
2. The perpendicular distance of the line 3x + 4y + 10 = 0 from the origin is

(a) o (b) 1 (c) v/2 (d) 3
3. Thelines represented by ax? + 2hxy + by? = 0 are orthogonal if
(b) a—b=0 (b) Va+b=0 (cJa+b>0 (da—-b<0

4. Every homogenous equation of second degree ax? + bxy + by? = 0 represents two
straight lines
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(a) ¢ Through the origin  (b) not through the origin (c) two | | line (d) two Lar lines
5. The equation 10x? — 23xy — 5y% = 0 is homogeneous of degree
(a) 1 (b) ¢V 2 (c)3 (d) more than 2

6. The equation y?> — 16 = 0 represents two lines.

(a) ¢/ Parallelto x — axis (b) Parallely —axis (c)not || tox — axis (d) not || to y — axis
SHORT QUESTIONS

i Find an equation of each of the lines represented by 20x? + 17xy — 24y2 =0

iii. Define Homogenous equation.
iiii. Write down the joint equation.

iv. Find a joint equation of the straight lines through the origin perpendicular to
the lines represented by x2 + xy — 6y = 0.
V. Find measure of angle between the lines represented by x> — xy — 6y? = 0.
LONG QUESTIONS

Find the lines represented by x? + 2xyseca + y? = 0 and also find
measure of the angle between them.

Find a join equation of the lines through the origin and perpendicular to
the lines: x* — 2xytana —y* =0

Find a joint equation of the lines through the origin and perpendicular to
the lines ax? + 2hxy + by* = 0

EXERCISE 5.1

Tick (v/) the correct answer.

1. (0,0)is satisfied by

(@) x—y <10 (b) 2x + 5y > 10 (c) Vx—y=13 (d) None

2. The point where two boundary lines of a shaded region intersect is called ______ point.

(a) Boundary (b) ¢ corner (c) stationary (d) feasible

3. Ifx > bthen

(a) ~x>—b (b)-x<b (c)x<b (d) ¥V -x<-b

4. The symbols used for inequality are

(a) 1 (b) 2 (c)3 (d) V4

5. Alinear inequality containsatleast____ variables.

(a) ¥ One (b) two (c) three (d) more than three

6. An inequality with one or two variables has solutions.

(a) One (b) two (c) three (d) ¥infinitely
many

7. ax + by < cis not a linear inequality if
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(@) Ya=0,b=0 (b)a+0,b+0 (c)a=0,b+#0 (da=+#0b=
0,c=0
8. The graph of corresponding linear equation of the linear inequality is a line called
(a) ¢¥/Boundary line (b) horizontal line (c) vertical line (d) inclined line
9. The graph of a linear equation of the form ax + by = cis a line which divides the whole
plane into disjoints parts.
(a) ¥ Two (b) four (c) more than four (d) infinitely many
10. The graph of the inequality x < b is
(a) Upper half plane (b) lower half plane (c) ¢ left half plane  (d) right half plane
11. The graph of the inequality y < b is
(b) Upper half plane (b) ¢ lower half plane (c) left half plane (d) right half plane
SHORT QUESTIONS
i Define “Corner Point” or “Vertex”.
iii. Graph the solution set of linear inequality 3x + 7y > 21.
iii. Indicate the solutionsetof 3x + 7y > 21;x—y < 2
iv. What is “Corresponding equation”.
V. Graph the inequality x + 2y < 6.
LONG QUESTIONS

Graph the following system of inequalities
2x+y=22;x+2y<10;y =0
Graph the following system of inequalities and find the corner points
x+y<5;-2x+y<0;y=>0
Graph the solution region of the following system of linear inequalities by
shading

2x+3y<18;2x+y<10; —2x+y <10

EXERCISE 5.2

Tick (¢) the correct answer.

1. The feasible solution which maximizes or minimizes the objective function is called

(a) Exact solution (b) ¢ optimal solution (c) final solution (d) objective
function

2. Solution space consisting of all feasible solutions of system of linear in inequalities is called

(a) Feasible solution (b) Optimal solution (c) ¢ Feasible region (d) General solution

3. Corner point is also called

(a) Origin (b) Focus (c) ¢ Vertex (d) Test point

4. For feasible region:

(@) Vx=0,y=0 b)x=0,y<0 (c)x<0,y=0 (d)x<0,y<0

5. x = 0Oisin the solution of the inequality
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(@) x <0 (b)x+4<0 (c)vV2x+3>0 (d)2x+3<0
6. Linear inequality 2x — 7y > 3 is satisfied by the point
(@ (51) (b) (-5,-1) (c) (0,0) (d) ¢ (1,-1)

7. The non-negative constraints are also called

(a) ¢ Decision variable (b) Convex variable (c) Decision constraints (d) concave variable

8. If the line segment obtained by joining any two points of a region lies entirely within the
region , then the region is called

(a) Feasible region (b) ¢ Convexregion (c)Solution region (d) Concave region

SHORT QUESTIONS
i. Graph the feasible regionof x+y<5; -2x+y<0 x=>20,y=0
ii. Graph the feasible regionof 5x + 7y < 35;,x —2y <4 x=0,y=>0
iii. What is “Convex”.
iv. Define “Feasible region”.
V. Graph the feasible regionof 2x—-3y<6;2x+y=>2 x=20,y=>0

LONG QUESTIONS
Graph the feasible region and find the corner points of

2x+y<10;x+4y <12;x+2y <10 x=>0y=>0
Graph the feasible region and find the corner points of

2x+y<20;8x+15y<120;x+y<11 x=>0;y=>0

EXERCISE 5.3

Tick (V') the correct answer.

1. A function which is to be maximized or minimized is called:

(a) Linear function (b) ¢ Objective function (c) Feasible function (d) None of these

2. For optimal solution we evaluate the objective function at

(a) Origen (b) Vertex (c) ¢ Corner Points  (d) Convex points

3. We find corner points at

(a) Origen (b) Vertex (c) ¢ Feasible region (d) Convex region
LONG QUESTIONS

Maximize f(x,y) = x + 3y subject to constraints

2x+5y<30;5x+4y<20 x=0;y=>0

Minimize z = 3x + y subject to constraints
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3x+5y=15;x+6y =9 x=0;y=0

Maximize f(x,y) = 2x + 5y subject to constraints
2y—x<8 ; x—-y<4 x=>0;y=>0

EXERCISE 6.1

Tick (¢) the correct answer.

1. The locus of a revolving line with one end fixed and other end on the circumference of a
circle of a circle is called:

(a) asphere (b) acircle (c) vV acone (d) a conic
2. The set of points which are equal distance from a fixed point is called:
(a) ¥ Circle (b) Parabola (c) Ellipse (d) Hyperbola

3. The circle whose radius is zero is called:

(a) Unitcircle (b) ¢ point circle (c) circumcircle (d) in-circle
4. The circle whose radius is 1 is called:

(a) ¢ Unit circle (b) point circle (c) circumcircle (d) in-circle

5. The equation x? + y? + 2gx + 2fy + ¢ = 0 represents the circle with centre
(@ 9./ (b) ¢ (—=g.—1) (© (=f.,—9) (d) (g.—1)

6. The equation x* + y? + 2gx + 2fy + ¢ = 0 represents the circle with centre

(a) VVg*+f?—c (b) Vg?+fi+c  (o)Jg?+c*—f (dyg+f-c
SHORT QUESTIONS

i. Write the equation of the circle with centre (—3, 5) and radius.
ii. Find the equation of the circle with ends of a diameter at (—3, 2) and (5, —6).
iii. Find the centre and radius of the circle of x* + y? + 12x — 10y = 0

LONG QUESTIONS

Find an equation of the circle passing through A(3,—1), B(0, 1) and having
centreat4x—3y—3=0

Show that the circles x* + y* + 2x —8 = 0 and x*> + y* — 6x + 6y — 46 =
0 touch internally.

Find the equation of the circle of radius 2 and tangent to the line x —y —
4=0atA(1,-3)
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Show that the lines 3x — 2y = 0 and 2x + 3y — 13 = 0 are tangents to the
circlex? +y> +6x—4y =10

EXERCISE 6.2

LONG QUESTIONS
Find the length of the chord cut off from the line 2x + 3y = 13 by the circle
x* +y* =26
Find the length of the tangent drawn from the point (—5, 4) to the circle
5x2+5y2—-10x+ 15y —131 =0
Find an equation of the chord of contact of the tangents drawn from (4, 5) to
the circle 2x? + 2y? —8x + 12y + 21 =0

EXERCISE 6.3

LONG QUESTIONS
Prove that length of a diameter of the circle x2 + y* = a? is 2a.

Prove that the midpoint of the hypotenuse of a right triangle is the
circumference of the triangle.

The perpendicular at the outer end of a radial segment is tangent to the
circle.

EXERCISE 6.4

Tick (¢) the correct answer.

1. The ratio of the distance of a point from the focus to distance from the directrix is denoted

by
(a) V'r (b) R (o) E (d) e
2. Standard equation of Parabolais :
(@) y2 =4a (b) x? + y? = a? (c) ¢ y% =4ax (d)S =wvt
3. The focal chord is a chord which is passing through
(a) v/ Vertex (b) Focus (c) Origin (d) None of these

4. The curve y? = 4ax is symmetric about

(a) vy — axis (b) x — axis (c) Both (a) and (b) (d) None of these
5. Latusrectum of x> = —4ay is

(@) x=a (b) x = —a (y=a (d) V¥V y=—a
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.. . x2 | y? .
6. Eccentricity of the ellipse = + i 1is
(a) = (b) ac (c) v = (d) None of these
7. Focus of y? = —4ax is
(@) (0,a) (b) ¥/ (—a,0) (c) (a,0) (d) (0,—a)
8. Atype of the conic that has eccentricity greater than 1 is
(a) Anellipse (b) A parabola (c) ¢ A hyperbola (d) Acircle
9. x? + y? = —5 represents the
(a) Realcircle (b) ¢ Imaginary circle (c) Point circle (d) None of these
10. Which one is related to circle
(a) e=1 (b)e >1 (cJe<1 (d)ve=0
11. Circle is the special case of :
(a) Parabola (b) Hyperbola (c) ¥/ Ellipse (d) None of these
12. Equation of the directrix of x? = —4ay is:
(@) x+a=0 (b)x—a=0 (c)y+a=0 (d Vy—a=0

SHORT QUESTIONS

i. Define Parabola.
i. Analyze the parabola x* = —16y
iii. The point of a parabola which is closest to the focus is the vertex of the

parabola.
iv. Find the focus , vertex and directrix of the parabola

y* = 8x, x’=4(y-1), y?=-8(x—-3)
V. Write an equation of the parabola with given elements

Focus (—3,1) ; directrix x = 3 directrix x = —2, Focus (2, 2)

Directrix y = 3 ; vertex (2, 2)
LONG QUESTIONS

Find an equation of the parabola having its focus at the origin and directrix
parallel to the (i) x — axis (ii) y — axis

Show that the ordinate at any point P of the parabola is a mean proportional
between the length of the letusrectum and the abscissa of P.

EXERCISE 6.5

Tick (¢/) the correct answer.

1. The midpoint of the foci of the ellipse is its

(a) Vertex (b) ¢ Centre (c) Directrix (d) None of these
2. Focus of the ellipse always lies on the

(a) Minor axis (b) ¥ Major axi (c) Directrix (d) None of these
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2 2
3. Length of the major axis on—Z + Z—Z =1,a>bis

(a) v 2a (b) 2b (c) # (d) None of these

4. Inthe cases of ellipse it is always true that:

(a) v a?> b (b) a? < b? (c) a® = b? (d)a<0,b<0

5. Two conics always intersect each other in points

(a) No (b) one (c) two (d) ¢ four

6. The eccentricity of ellipse I—Z + J;—Z =1is

(a) s/‘/; (b) 2 (c) 16 (d) 9

7. The foci of an ellipse are (4, 1) and (0, 1) then its centre is:

(a) (4,2) (b) v (2,1) (c) (2,0) (d) (1,2)
SHORT QUESTIONS

i. Analyze the equation 4x* + 9y? = 36
ii. Find the equation of the ellipse with given data :
Foci (13, 0) and minor axis of length 10
Vertices - 1,1), (5, 1); Foci (4,1) and (0,1)
Centre (0, 0), focus (0, —3), vertex (0,4)
iiii. Find the centre, foci, eccentricity , vertices and directrices of the ellipse whose
equations are given : 9x? + y*> = 18 ,25x% + 9y% = 225

LONG QUESTIONS

. x2  y? . 2b?
Prove that the letusrectum of the ellipse = + i 1is -
Let a be a positive number and 0 < ¢ < a. Let F(—c,0) and F'(c, 0) be two
given points. Prove that the locus of points P(x, y) such that

|PF| + |PF'| = 2a, is an ellipse.

EXERCISE 6.6

Tick (¢) the correct answer.

1. The foci of hyperbola always lie on :
(a) x — axis (b) ¢ Transverse axis (c) y — axis (d) Conjugate axis

2 2
2. Length of transverse axis of the hyperbola z—z - Z—z =1is

(a) ¥ 2a (b) 2b (c)a (d) b
3. z—z - 2’—2 = 1 is symmetric about the:
(a) y — axis (b) x — axis (c) ¥/ Both (a) and (b) (d) None of these
4. Ifc =65, b =7 and a = 4 then the eccentricity of hyperbola is :
@) v (b) 37 ()2 ()7
SHORT QUESTIONS

i Define Hyperbola.
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ii. Discuss 25x% — 16y% = 400
iii. Find the equation of hyperbola with given data : Foci (£5, 0), vertex (3, 0)

Foci (0,1+6),e =2 , Foci (5,—2), (5,4) and one vertex (5, 3)
iv. Find the centre ,foci, eccentricity , vertices and directrix of x% — y2 =9
2 2
Yy xZ =1 , Yy _ ﬁ =1
4 16 9
LONG QUESTIONS

For any point on the hyperbola the difference of its distances from the
points (2,2) and (10, 2) is 6. Find the equation of hyperbola
Let0 < a < cand F'(—c,0),F(c, 0) be two fixed points . Show that th

set of points P(x, y) such that
2

I . x2 y
|PF| — |PF'| = +2a is the hyperbola it s i 1

c2—q?

EXERCISE 7.1

Tick (v/) the correct answer.

1.

Two vectors are said to be negative of each other if they have the same magnitude and
direction.

Same (b) ¢ opposite (c) negative (d) parallel

Parallelogram law of vector addition to describe the combined action of two forces, was

used by

Cauchy (b) ¢ Aristotle (c) Alkhwarzmi (d) Leibnitz
The vector whose initial point is at the origin and terminal point is P, is called
Null vector (b) unit vector (c) ¥/ position vector  (d) normal vector

If R be the set of real numbers, then the Cartesian plane is defined as

R? = {(x*,y*):x,y € R} (b) ¥ R*={(x,y):x,y € R} (c)R* = {(x,¥):x,y € R,x = —y}
(d) R? = {(x,y):x,y €R,x = ¥}

The element (x,y) € R? represents a

Space (b) ¢ point (c) vector (d) line

If u = [x,y]in R%, then |u| =?

x? + y? (b) ¢ /xZ+y2? () +/x2 + 2 (d) x2 — y?

If [u| = y/x% + y2 = 0, then it must be true that
x=20y=0 (b)x<0,y<0 (c)x=0,y<0 (d Vx=0y=0
Each vector [x, y]in R% can be uniquely represented as
xXi—yj (b) ¥V xi+yj ©x+y (d) Vx2 + y?
The Iin:es joining the mid-points of an\_/ two sides of a triangle is always to the third
side.
Equal (b) ¢ Parallel (c) perpendicular (d) base
SHORT QUESTIONS

i Write the vector P—Q) in the form of xi + yz if P(2,3),Q(6,—2)
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iii. Find the sum of the vectors AB and ﬁ, given the four points
A(1,-1),B(2,0),€(—1,3) and D(-2,2)

iii. Find the unit vector in the direction of vector given v = %5’ + ?l

iv. If AB = CD. Find the coordinates of the points A when points B, C, D are
(1,2),(—2,5), (4,11) respectively.

v. If B, C and D are respectively (4,1), (—2,3) and (—8, 0). Use vector method to
find the coordinates of the point A if ABCD is a parallelogram.

vi. Define Parallel vectors.

LONG QUESTIONS

Prove that the line segment joining the mid points of two sides of a triangle is

parallel to the third side and half as long.

Prove that the line segments joining the mid points of the sides of a
quadrilateral taken in order form a parallelogram.

EXERCISE 7.2

Tick (¢/) the correct answer.

1.
(a)

(a)
8.
(a)
9.
(a)

Ifu = 3i—j + 2k then [3,-1,2] are called ofu.

Direction cosines (b) ¢ direction ratios (c) direction angles (d) elements

Which of the following can be the direction angles of some vector

45°,45°,60° (b) 30°,45°, 60° (c) ¥ 45°,60°,60° (d) obtuse
Measure of angle 8 between two vectors is always.
0<6<m (b)0<6<Z (vV0<6<m (d) obtuse

If the dot product of two vectors is zero, then the vectors must be
Parallel (b) ¢ orthogonal (c) reciprocal (d) equal

If the cross product of two vectors is zero, then the vectors must be

v Parallel (b) orthogonal (c) reciprocal (d) Non coplanar
If 0 be the angle between two vectors a and b, then cos@ =

axb a.b ab ab

== b == b d) ==
|al|b| (b) v |a|b] () la| (d) ||

If 8 be the angle between two vectors a and b, then projection of b along a is

axb ab ab ab
— b) —— v == d) ==
all] ®) Talie VL (D)

If 8 be the angle between two vectors a and b, then projection of a along b is

axb ab ab ab
— b) —— = d) v ==
laliz] ®) Taliog ) Yol 4 v

Let u = ai + bj + ck then projection of u along i is
va (b) b (c)c (d)u
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SHORT QUESTIONS
. Find a, so that ag+(a+1)j+zg| =3
ii. Find a vector whose magnitu::Ie is 4 and is parallel to 2i — 3j + 6k.
iii. Find a and b so that the vectors 3i — j + 4k and ai + bj — EE are parallel.

iv. Find the direction cosines for the given vector: v = 3i — j + 2k
v. Find Two vectors of length 2 parallel to the vector v = 2i — 4j + 4k.
LONG QUESTIONS

The position vectors of the points A, B,Cand D are 2i — j + k, 3i +
J 2i + 4j — 2k and —i — 2j + k respectively. Show that AB is parallel to

B —

CD.

EXERCISE 7.3

Tick (v) the correct answer.

1. Inany AABC, the law of cosine is

(@) ¥a? =b%+c?—2bcCosA (b)a =bCosC + cCosB (c)a.b=0 (da—b=0

2. Inany AABC, the law of projection is

(@) a? = b?+c?—2bcCosA (b) ¥ a=bCosC + cCosB (c)a.b=0 (d)a—b=0

3. Ifuisavectorsuchthatu.i =0,u.j = 0,u.k = 0 then u s called

(a) Unit vector (b) ¢ null vector (c) [i, ], k] (d) none of these

4. Cross product or vector product is defined

(a) Inplane only (b) ¥in space only (c) everywhere (d) in vector field

5. If uand v are two vectors , then u X v is a vector

(a) Parallel touand v (b) parallel to u (c) ¢ perpendicular to u and v (d) orthogonal to u

6. If uand v be any two vectors, along the adjacent sides of | |gram then the area of | |[gram
is

(a) uxv (b) ¢ |ux vl (5 @xv) (d)5luxwy

7. If uand v be any two vectors, along the adjacent sides of triangle then the area of triangle
is

(a) uxv (b) [u X v| (€)5 @xv) (d) Vluxyv]

8. The scalar triple product of a ,b and c is denoted by

(a) a.b.c (b) ¥ a.bxc (c)axbxc (d) (a+Db) xc
SHORT QUESTIONS

i. Calculate the projectionof aalong bifa=i—k,b=j+k

ii. Find a real number « so that the vectors u and v are pe_rpendicular u=2ai+j-k,
v=i+aj+4k i

iii. ifvisa vector for which v.i=0,v. 0,v.k=0findv.

j=0,
iv. Find the angle between thevectorsu = 2i — j+ kandv = —i +j
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V. Define Orthogonal Vectors.

LONG QUESTIONS

Prove that the angle in semi circle is a right angle.
Prove that cos(a + f) = fcosasinfl — sinacosf

Prove that the altitudes of a triangle are concurrent.

EXERCISE 7.4

Tick (v) the correct answer.

1. Cross product or vector product is defined

(b) In plane only (b) ¢ inspace only (c) everywhere (d) in vector field

2. Ifuand v are two vectors , then u X v is a vector

(b) Parallel to uand v (b) parallel to u (c) ¢ perpendicular to u and v (d) orthogonal to u

3. If uand v be any two vectors, along the adjacent sides of | |gram then the area of | |gram
is

(b) uxv (b) ¢ [uxv| (c)5 @wx ) CIEE

4. If uand v be any two vectors, along the adjacent sides of triangle then the area of triangle
is

(b) uxv (b) [u X v| (€)5 @x ) (d) v luxuy|

5. Two non zero vectors are perpendicular if f

@ uwv=1 (b)u.v+#1 () wv#0 (d) Vuv=0
SHORT QUESTIONS

i. fu=2i—j+kandv=4i+2j—k,finduxXxvandvXxXu
i Find the area of triangle, determined by the point P(0,0,0); Q(2,3,2); R(-1,1,4)
iii. Find the area of ||™, whose vertices are:
A(1,2,-1); B(4,2,-3);€(6,-5,2); D(9,—5,0)
iv. Which vectors, if any, are perpendicular or parallel
u=i+2j-k;v=-i+jtkw=-JTi-mj+

M

k

= 0,thenprovethataxb=bXxc=cXxa

IS IS
Il
o I

vi. | and a.b = 0, what conclusion can be drawn about a or b?

LONG QUESTIONS
Prove that: sin(a — ) = sinacosf — cosasinf

Provethat:aX (b+c)+bx(c+a)+cx(a+b)=0
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EXERCISE 7.5

Tick (¢/) the correct answer.

1.
(b)

Vi.

Vii.

viii.

The scalar triple product of a ,b and

a denoted by
ab.c (b) v ab

cis
Xc (axbxc (d)(a+b) xc

The vector triple product of a ,b and c is denoted by

a.b.c (b) a.bxc (c) vV axbxc (d)(@+b) xc
Notation for scalar triple product of a ,b and c is

a.bxc (b) axb.c (c)[a.b.c] (d) ¢ allof these
If the scalar product of three vectors is zero, then vectors are

Collinear (b) ¢ coplanar (c) non coplanar (d) non-collinear

If any two vectors of scalar triple product are equal, then its value is equal to

1 (b) VO (c)-1 (d) 2

Moment of a force about a point is:

v/ Vector quantity (b) scalar quantity (c) zero (d) None of these

Two vectors lying in the same plane are called:

Collinear vectors  (b) perpendicular vectors (c) ¢ coplanar vectors (d) parallel vectors
Moment of a force F about a point is given by:

Dot product (b) ¢ cross product (c) both (a) and (b) (d) None of these
SHORT QUESTIONS

What are coplanar vectors?

Aforce F = 7i + 4j — 3k is applied at P(1, —2, 3). Find its moment about the point
Q(ZJ 1; 1)'

Find work done by F = 2i + 4j if its points of application to a body moves if from
A(1,1)to B(4,6).

Prove that the vectors i — 2j + k, —2i + 3j — 4k and i — 3j + 5k are coplanar.
ifa=3i—j+5kb=4i+3j—2kandc=2i+5j+ kfinea.bXxc

Find the volume of tetrahedron with the vertices 4(0,1,2),B(3,2,1),€(1,2,1) and
D(5,5,6).

Find the value of 2i x 2j. k and [k i j]

Provethatu. (v x w) + v.(w x u) + w. (u x v) = 3u. (v X w)

Write down the volume of tetrahedron.

Find the value of ,so that ai +j,i + j + 3k and 2i + j — 2k are coplanar.

LONG QUESTIONS
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Prove that the points whose position vectors are (—65’ + 3j + ZE) )
B (3i — 2j +4k),C (5i+7j + 3k) and D (—13i + 17j — k) are
coplanar.

A force of magnitude 6 units acting parallel to 2i — 2j + k displces, the
point of application from (1, 2, 3) to (5, 3, 7). Find the work done.
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