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TRIGONOMETRIC FUNCTIONS

P that sinbx +sin3x _ tandx
FOVe A cosBx + cos3x

. . X+
Prove that (COSX + CO%’)2 +(snx—s ny)2 = 4cos? X*y

2
Atanx(1l—tan 2x)
1—6tan®x + tan“x

SEQUENCES AND SERIES

Find four numbers forming a geometric progression in which the third term is
greater than the first term by 9, and the second term is greater than the 4th by 18.

Prove that tandx =

Shamshad Ali buys a scooter for Rs 22000. He pays Rs 4000 cash and agrees to pay the balance in
annual instalment of Rs 1000 plus 10% interest on the unpaid amount. How much will the scooter

cost him?

STRAIGHT LINES
Show that the straight linesx +y=0,3x +y—4=0and x + 3y —4 =0 form an
isosceles triangle.
Show that the straight lines x —7y—22=0, , 3x + 4y +9 =0 and 7x +y —54 = 0 form a right
angled isosceles triangle.

2
c -cC
S.T the area of the triangle formed by the lines y=m;x +c¢{,y=myx+c, andx=0 is%
172

A line is such that its segment between the lines 5x —y +4 =0 and 3x + 4y — 4 = 0 is bisected at
the point (1, 5). Obtain its equation.

A straight line meets the coordinate axes in A and B. Find the equation of the straight

line,when i) AB is divided in the ratio 2:3 at (-5, 2)

ii) AB is divided in the ratio 1:2 at (-5, 4) iii) (p, q) bisects AB
PROBABILITY

If A, B, C are three events associated with a random experiment, prove that

P(AUB U C)=PA)+PB)*P(C)-PANB)-PANCy-P(BNC)+P(ANnBNCO)

In a class of 60 students, 30 opted for NCC, 32 opted for NSS and 24 opted for both

NCC and NSS. If one of these students is selected at random, find the probability

that (i) The student opted for NCC or NSS.(ii) The student has opted neither NCC nor NSS.
(iii) The student has opted NSS but not NCC.

Check whether the following probabilities P(A) and P(B) are consistently defined

(i) P(A)=0.5,P(B)=0.7, (A nB) = 0.6 (i) P(A)=0.5,P(B)=0.4,P(AuUB)=0.8

If 4-digit numbers greater than 5,000 are randomly formed from the digits 0, 1, 3, 5, and 7, what
is the probability of forming a number divisible by 5 when,

(1) the digits are repeated? (ii) the repetition of digits is not allowed?
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TRIGONOMETRIC FUNCTIONS
. P that sinbx +sin3x — tandx
’ rove that” cossx + cos3x

Sol: L H.S= SiN5x +sin3x

COS5X + C0S3X

. [ 5x+3x 5x —3x
2sin > .COS > Z /CQS/
= sin4x.cesXx  sin4x
_ = = =tan4x =R.H.S
Zcos( > Z S ).cos( > 23X J 7 cos4x.cosX  COS4x
. . X+

2. Prove that (COsX + cosy)2 +(sinx—si ny)2 = 4cos® Ty
Sol:  L.H.S= (cosx+cosy)?+(sinx —siny)?

=C0S° X + COS? Y + 2¢0SX COSY + Sin® X +sin’ y — 2sinxsiny

= (coszx+sin2 X) + (coszy+sin2 y) + 2(cosx cosy —sinxsiny)

=1+1+2cos(x +Y) [ cos(x +Yy)=(cosxcosy —sinxsiny) ]|

=2+2cos(x +y)=2[1+cos(x+Yy)]

= 2[2cos2 (izy)] = 4c0s? (izy)z R.H.S [ 1+ COS2X = 2¢0S° x}

_ 4tanx(1—tan2x)
3. Prove that tan4dx = 3 2
1-6tan“x +tan™x

Sol:  L.H.S =tan 4x = tan 2 (2x)

2tanx

2 ——

_ 2tan2x 1-tan®x
1—tan2(2x) 1- 2tanx 2
1—tan? x

_ -tan®x) 1-tan®x 1= X)°
_ L Atanx [a-tan?x)? - atan?x ;:%Xa—tmanzx
(1—tan2x)2

B (1- tan® x)2

4tanx(1—tan2 X) _ Atanx(1- tan® X)

- - 2tan® x + tan* X)— 4tan?x  1-6tan®x + tan*

=RHS|(a-b)? =a? - 2sb +b?]




* BABY BULLET-Q /32 JR.M-LAQ STAR Q PLUS «

Sol:

et

SEQUENCES AND SERIES

Find four numbers forming a geometric progression in which the third term is
greater than the first term by 9, and the second term is greater than the 4th by 18.

Let a be the first term and r be the common ratio of the G.P.

Now we have a; = a, a, = ar, ay = ar2, a, = ar3

The third term is greater than the first term by 9 =ay=a; +9
sar2=a+9=ar2-1)=9 ... @)

The second term is greater than the 4th by 18 = ay=a,+18

—ar = ar3 + 18 = ar (1-12) = 18 =ar (>-1)=—18...... (ii)

Ar(®-1) 18

Dividing (ii) by (i), we getm = —? =r=-2

Putr=-2in (i), we geta[(-2)2—1]=9 = a(4-1)=9 = 3a=9 na=3

. the first four numbers of the GP. are 3, 3(~ 2), 3(-2)2, 3(-2)3 ie., 3,6, 12,-24.

Sol:

Shamshad Ali buys a scooter for Rs 22000. He pays Rs 4000 cash and agrees to pay
the balance in annual instalment of Rs 1000 plus 10% interest on the unpaid amount.

How much will the scooter cost him?

Given that Shamshad Ali buys a scooter for Rs 22000 and pays Rs 4000 in cash.

. Unpaid amount = Rs 22000 — Rs 4000 = Rs 18000

According to the given condition, the interest paid annually is 10% of 18000, 10% of 17000,
10% of 16000 ... 10% of 1000

Thus, total interest to be paid

=10% of 18000 + 10% of 17000 + 10% of 16000 + ... + 10% of 1000

=10% of (18000 + 17000 + 16000 + ... + 1000)

=10% of (1000 + 2000 + 3000 + ... + 18000)

=10% of 1—28(1000+18000) =10% of 9(19000)=10% of 171000=17100
. Cost of scooter = Rs 22000 + Rs 17100 = Rs 39100
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STRAIGHT LINES

6. Show that the straight lines x+y=0,3x+y—-4=0and x +3y—-4=0 form an
isosceles triangle.
Sol:  Given lines are x +y =0........ (1),3x+y—4=0....... 2),x+3y—4=0..... 3)

If'A' is the angle between (1),(2) then

lagg+biby | [1+1D| 4 4 AL COS_l(Z]
J@+D@B+0d) C+D@D) V@) 25 Is

If 'B' is the angle between (2),(3) then

COSA =

_ | alaz + b1b2 | _ |3(1) + 1(3) | _ 6 6 3 —B=Cos™ (3)
\/(al D) 10D) P @+3) VIOVIO 10 5 5
If 'C' is the angle between (1),(3) then

|a1a2+b1b2| _ |](1)+1(3)| _ 4 4 = C=Cos [i]
J@ )@ +18) @D +F V20 25 f V5

Here A=C. So the given lines form an Isosceles triangle.

cosC=

7.  Show that the straight lines x —-7y—22=0,,3x + 4y +9 =0 and 7x +y 54 =0 form a
right angled isosceles triangle.

Sol: Given lines are x —7y—22=0......(1), , 3x + 4y +9 =0......(i1)) and 7x + y 54 =0......(iii)

1 7
The slope of line (i) is My = 7> slope of line (ii) is My = —% , slope of line (iii) is M3 = 1

1Y-7
Clearly mjms= (? IT )=—1=>Ang1e between lines (i) & (iii) is 90°. (right angle)

If 6 is acute angle between the lines (i) & (ii) then

EEIlE
tan@= LM pong=| 7 4 |_|7 " 4]_|25_4
1+mm, 1, 1(_3 ‘1_3 25
7\ 4 28

= tanf=1=tan45° .. 6=45".
Similarly we get angle between (i) and (iii) is also 45°.

Hence, given lines forms a right angled isosceles triangle.
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8. Show that the area of the triangle formed by the lines y =m;x+c{,y=myx+c; andx=0

2 = =+ ¥
(c1—-¢y) y=mxTcy
. =myx+c
' 2|m1—m2| ofme y 2 2
Sol: Given lines are =
y=mjx+cj..(1) y=mpx+ecy..(il) x=0(y-axis)..... (iii) .
Their points of intersection P,Q,R are shown in the diagram. Y '

From (iii), put x=0 in (i) then we get

{ © Helicopter Shot

—

y=mj(0)+cy =2y=c; ..P(0,cp)

I

o3
From (iii), put x=0 in (ii) then we get ,\';/J §
v
\'. "\\
y=mp (0)rcp=y=c3 .. Q(0,¢c) VN
LN
(i) & (ii) can be re-written as m x -y + ¢ =0, mp x -y + ¢ =0 \\\) B
L

Solving these two equations by the rule of cross multiplication

[ Dea+Mey)  eq(mp) —my(Cp) | of G=Cp CaMp—CoMy
T\ mMED Mm@ my (-1 +my(D) my—my' my—my

We know that area of AABC with vertices A(x1,y1), B(X5,y2), C(X3,y3) is

1
A= §|X1(Y2 —Y3)+Xa(Y3 - Y1) + X3(Y1 - Y>)|

C—Cy Cq1mMy —Colmy
. ; R ,
. the area of A PQR with P(0,c;), Q(0,c,), (mz “my T my—m, }

_1 _ Gmy —mCy OQmy —MCy Q-C . \— (c1—Cp)° ,
——‘O(Cz )+ 0[ m2 — ml O_|_J+ m2 — ml (Cl CZ)‘ qu.unltS
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9. A line is such that its segment between the lines Sx —y+4=0and 3x + 4y -4 =10
is bisected at the point (1, 5). Obtain its equation. [BMP2]

Sol:  Given linesare Sx —y+4=0...(1) 3x+4y—-4=0... (i)

Let the required line intersects the lines (i) and(ii) at the points A(ctq, B1) and B (0, B2).

4-30,
4

=501 -PB1 +4=0=P1=501 +4and3 0p +4PBr-4=0= Br=
Also, the mid point of the segment of the

required line between (0 , B; ) and (0, , B,) is (1, 5).

oagt+op Br+Ba ) oy +0 B +P
:>( R )—(15):—12 2=1md—22=5,

4—30(2
(5“1+4)+( 4 ]_ _, (200, +16) + (4-3a,)

2 B 4

=0 +0,=2and =10= 2001 — 301, = 40-20
= o] top—2=0and 20 oy —3 aip —20=0

Solving these equations we get o] and o,

1(—20)-3(2) (-2)(20)+1(20) | (-20-6 —40+20) (-26 —20) (26 20
1(-3)-20(1) " 1(-3) - 20(1) _(—3— 20" -3-20 {—23’—23) (23 23)

oy =20 20 26 222
0 =5a and ap = >3 and By =504 +4 we have By = 5(23)4.4 S5
222
o6 222\ 23  _222-115 107
Now slope of the line passing through (1, 5) and (23 23 ) is 26 ] ~o6_23 3
23

107
-.Equation of the required line passing through (1, 5) with slope 3 is

y-5 :g(x -1)=3y-15=107x-107=107x -3y -92=0
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10. A straight line meets the coordinate axes in A and B. Find the equation of the straight

line,when i) AB is divided in the ratio 2:3 at (-5, 2)

ii) AB is divided in the ratio 1:2 at (-5, 4) iii) (p, q) bisects AB

X
Sol: i)Let the equation of the required line is 2 + Y- 1=A=(a,0), B=(0,b)
Let P(-5,2) divides A(a,0), B(0,b) in the ratio 2:3

= P= ( 2(0) +3(2) 2(b) +3(0) ): (3—; , Z—Sb) But P=(-5,2)

2+3 ' 2+3
2| 2
.~.(3—;,€b)=(—5,2):>a=—€5, b=5 - The line is ——+Y =1= 3x~5y + 25=0

-25/3 5
ii) AB is divided in the ratio 1:2 at (-5,4)

Let a, b be the intercepts of the line. .. A = (a, 0), B=(0, b).

The point which divides Ap in the ratio 1:2 is (ﬁl ,E)

B T . TS B SN o
3'3 3 3 2

2
Equation of the line is 5+%=1:>ﬁ+1—yz=1:> —1—;+%:
= -8x+5y=60=8x-5y+60=0

iii) (p,q) bisects AB

Let a, b be the intercepts of the line. .. A = (a, 0), B=(0, b)

g=a=2p,b=2q

. — ab a b
, q) bisscts AB=(p, 9)=| =,= |[===p,—=
(p, Q) bisects (p, Q) (2 2) 5 p 5

Equation of the lineis ~+ 2 =1= >+ =15 XY _»
b 2p 2 p
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PROBABILITY

11. If A, B, C are three events associated with a random experiment, prove that

P(AUBuUC)=PA)+PB)+P(C)—PANnB)-P(ANn O
-P(BNC)+P(ANnBNO)

Sol:  PutBu C =E then
PAUBUC)=PAUE) =PA)+PE)-P(ANE)......... (i) [ From Addition Theorem]
Now P(E) = P(B u C)=P(B) + P(C) - P(B n O).......... (i1)
AlsOANE=ANBUC)=(ANB)UANC) [ From the Laws of Sets]
Thus P(A N E) = P(A N B) + P(A n C) — P[(A n B) N (A n C)][ From Addition Theorem]

=PAANB)+PANC)-P[ANBNC]..... (iii)

Putting (ii) and (iii) in (i), we get
P[AUB U C]=P(A)+ [P(B) + P(C) —P(B N C)]-[P(ANB)-P(A N C)+P(ANBNC)]

=P(A)+P(B) + P(C)~P(ANB)—~P(ANC)-P(BNC)+P(ANBNC)

12. In a class of 60 students, 30 opted for NCC, 32 opted for NSS and 24 opted for both
NCC and NSS. If one of these students is selected at random, find the probability
that (i) The student opted for NCC or NSS.

(ii)The student has opted neither NCC nor NSS.
(iii) The student has opted NSS but not NCC.

Sol:  Let E be the event that a student opted for NCC and F be the event of opting NSS

Given P(E) = P(F) _3—3 and P(E A F) = 23

(1) P(a student opted for NCC or NSS) =P(E or F)=P(E UF)

30 32 24 38_19

60 60 60 60 30

(ii) P(a student has opted neither NCC nor NSS)= P(neither E nor F) = P(E’ N F’)

=P(E) + P(F) - P(E " F)=—
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=P(EUF)  [From De Morgan’s Law]

S _pEUR=1-—=1
30 30
(iii) P(a student has opted NSS but not NCC)= P(F and E") = P(F N E’)
32 24 8 2

=P(F)-P(En F)=&—&—a—l—5
13. Check whether the following probabilities P(A) and P(B) are consistently defined
(i) P(A) = 0.5, P(B) = 0.7, P(A N B) = 0.6 (ii)P(A) = 0.5, P(B) = 0.4, P(A U B) = 0.8
Sol: (i) We have to check the following:
ANB c Aand AN B c B and also P(A n B) <P(A) and P(An B) < P(B)
Here P(A) = 0.5 and P(A m B) = 0.6 so that P(A m B) > P(A). This is a contradiction.
.. (1) is not consistently defined.
(ii) We check the formula: P(A U B) = P(A) + P(B) — P(A n B)...(1)
Here P(A) = 0.5, P(B) = 0.4, P(A U B) =0.8
Putting these values in (i), 0.8 = 0.5 + 0.4 — P(A N B)
=0.8=09-P(AnB)=P(ANnB)=09-0.8=0.1. This is valid. [ -- 0<P(E)<1]

.. (i) is consistently defined.
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14. If 4-digit numbers greater than 5,000 are randomly formed from the digits 0, 1, 3,
5, and 7, what is the probability of forming a number divisible by 5 when,
(i) the digits are repeated? (ii) the repetition of digits is not allowed? [BMP2]

Sol: (i) When the digits are repeated:

a) To get a 4 digit number greater than 5000. ]:":":I

The thousands place has to be filled with either of 5 or 7 ( 2 ways).
The remaining 3 places can be filled by any of the 5 digits 0, 1, 3,5, 7 .
~.Required number of 4-digit numbers =2 x 5 x5 x5—1=250—1=249 =n(S5)=249
[ Here, 1 is subtracted because 5000 cannot be counted as it is not greater than 5000. |
b) To get a 4 digit number greater than 5000 and divisible by 5.[ ][ ][ ][Oor5]
A number is divisible by 5 if the digit at its units place is either 0 or 5.
". Required number of 4-digit numbers =2 x 5 x5 x2—-1=100-1=99 = n(E)=99
n(E) 99 33

.. the required probability = @ =519 @ )

(i) When repetition of digits is not allowed:

a) To get a 4 digit number greater than 5000 . |:||:||:|
The thousands place has to be filled with either of the two digits 5 or 7. (2 ways)
No. of ways of filling the remaining 3 places with the remaining 4 digits is 4P3 =4 x3x2=24.

-.Required number of 4-digit numbers =2 x 24 = 48=n(S)=48.

b) To get a 4 digit number greater than 5000 and divisible by 5:

® When the digit at the thousands place is 5. |:||:||:|

Here, the units place can be filled only with 0.
Number of ways of filling tens and hundreds places with any two of the remaining 3
digits is 3Py =3 x 2=6....... (i)

*  When the digit at the thousands place is 7. |:||:||:|
Here, the units place can be filled in two ways (0 or 5) (2 ways)
Number of ways of filling tens and hundreds places with any two of the remaining 3
digits is 3Py =3 x 2=6 .
Here, number of 4-digit numbers starting with 7 and divisible by 5= 1x6x 2 =12..... (ii)
From (i) & (ii), required number of 4-digit numbers =6+ 12=18 = n(E)=18

n(E) 18 _3
.~.the required probability = ﬁ =68
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