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WSAQ PQ QUESTIONS

SETS
1.  List all the subsets of the set {-1, 0, 1}.

2. LetV={aeiou}andB={a ik u}.FindV-BandB-V.
RELATIONS AND FUNCTIONS
3. IfA={-1,1},findAxAxA.
TRIGONOMETRIC FUNCTIONS
4.  Prove that Mﬂamx
COS5X + COS3X

COMPLEX NUMBERS

5. Express (5— 3i)3 in the form a + ib.
PERMUTATIONS AND COMBINATIONS

6.  Find the value of n such that "P; =42 "P;, n>4 [Ans:n=10]

7. 1f (0FDps NP =2:7, find n.
8.  Find the no.of ways of arranging the letters of the word COMBINATION
9. 1f15C,,_;=15C,,,4 then find r

BINOMIAL THEOREM

5
2
10. Expand the expression (; - g)

SEQUENCES & SERIES
11. Which term of the /3,3,3./3, .....is 729?
CONIC SETCTIONS

12. Find the equation of the parabola with vertex (0, 0); focus (0, 2)

13. Find the equation of the parabola with focus (6, 0); directrix x =—6

14. Find the equation of the parabola with Focus (0, —3); directrix y = 3

15. Find the coordinates of the focus, axis of the parabola y2 = 8x.

16. Find the coordinates of the focus and the length of the latus rectum for X2 = 6y

17. Find the length of transverse axis of hyperbola X2 — 4y2 =4 [MAR-26]
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3D-GEOMETRY

18. Find the equation of the set of the points P such that its distances from the pointsA (3, 4, —5)
and B (- 2, 1, 4) are equal.

LIMITS AND CONTINUITY

sin4x
19. Evaluate Lt —
x—0SN2X

STATISTICS

20. Find the mean deviation about the mean for 12, 3, 18,17,4,9,17, 19,20, 15,8,17,2,3,16,11,3,1,0,5

21. Find the mean and variance for first 10 multiples of 3. [BMP2]
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VSAQ PQ SOLUTIONS
SETS
1. List all the subsets of the set {-1, 0, 1}.
Sol:  LetA={-1,0,1}.
i) The subset of A having 'no element' is the empty set .
ii) The subsets of A having 'one element' are {—1}, {0}, {1}.
iii) The subsets of A having 'two elements' are {1, 0}, {-1, 1} ,{0, 1}.
iv)The subset of A having 'three elements' of A is A itself.
.. List of all the subsets of A= {J, {~1}, {0}, {1}, {~1,0}, {~1,1}, {0, 1}, {~1,0,1}}.
2. LetV={a,e i,0,u} and B={a,i, k,u}. Find V-B and B-V.
Sol: GivenV={a,e,i,0,u} and B={a, i, k,u}
V-B={ 4,ei, g,ut-{aiku={eo};
B—V={ /51 /{! k’ Xf}—{ a, €, i,O,U}z{ k}
RELATIONS AND FUNCTIONS
3. IfA={-1,1}, find A x A X A. [MAY-26]
Sol: AxXA= {_ 15 1} X {_ 19 1} = {(_ la_ 1)5 (_ 1, 1), (la_ 1)’ (19 1)}
DAXAXA=E1L,13x{1,=-1),(=1,1),(,-1),(, 1}
= {(_ 1’_ 1’_ 1)’ (_ 1,_ 1, 1)5 (_ 1’ 19_ 1)’(_ la 1, 1)9 (1,_ 19_ 1)’ (15_ 1, 1)9 (1> 1:_ 1)’ (17 17 1)}
TRIGONOMETRIC FUNCTIONS
4 P Yo Sin5x +sin3x _ tandx
) rove that cossx + cosax
Sol: L H.S= InSx+sin3x
COS5X + C0S3X
. 5X+3x 5x —3x
2sin 2 .COS| 2 P,
= sindx.cesx  sin4x
_ = = =tan4x=R.H.S
2cos( 24 ; 3 ).cos( > 23X J 7 cos4x.cosX  COS4x
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COMPLEX NUMBERS
5. Express (5—3i)3 in the form a + ib.
Sol: (5-3i)3 =53-3(52)(3i)+3(5) (3i)2—(3i)3
=125-2251—-135+271=—10—-198..
PERMUTATIONS AND COMBINATIONS
. . "P, 5
6.  Find the value of n such that (i) "p, =42 "p; n>4 (0 nip 3" d
A
Sol: (i) Given that "P5 =42 nP;
=n (n=Um=2) (n-3)(n —4) =42n (n =1Hm=2)
=>Mm-3)n-4)=42=n2-n-30=0=n2—-10n+3n-30=(n—-10)(n+3)=0
=>n-10=0=n+3=0=n=10 or n=—3 =n=10 (As n cannot be negative)
7. If (0*D)pg :npe =2:7, find n.
Sol: Given (¥ DPs:npy=2: 7= 2 NP =70+ DPps
2n(n-1) (1-2)(n-3)(n-4)(n-5) = 7 (n+1)n (n-1) (1-2)(n-3)
= 2(n-4)(n-5)=7 (n+1) = 2(n2 - 9n + 20) = 7n + 7 = 2n2 — 18n + 40 = Tn+7
= 2n2 —25n+ 33 =0 = 2n2 - 22n —3n+ 33 =0 = 2n(n-11) -3 (n—11)=0
= (n—11) 2n-3)=0 = n=11 ( As n cannot be a fraction)
8. Find the number of ways of arranging the letters of the word COMBINATION
Sol:  The given word COMBINATION contains 11 letters in which 2 'O's are alike,
2'l's are alike, 2'N's are alike and rest are different.
; n 1
.. The required number of arrangements = W = o0
9. If 15C,,_=15C,,.,4 then find r
Sol:  13C,,_=13Cy, 4= @r-1)+(2r+4)=15 (- "C,="C = r+s=n (or) r=5)
= 4r+3=15 =>4r=12=r=3
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BINOMIAL THEOREM

5
2 X
10. Expand the expression [; - E]
Sol:  From the Binomial theorem we have,

(atby = DCgal +N0Cqa~1b +DCyal=2p2 +......+ DC D

T ol 5 (T
Fo Ao

32 40 20 53 x°
=——-——+t—=5%X+=-X"—-—
X5 X3 X 8 32

SEQUENCES & SERIES
11.  Which term of the /3,3,3/3, .....is 729?

Sol:  Thegiven GPis /33,33, Here a=+/3 and r=%=\/§

Also nthterm is a,, =729
1o 1
a, =a" = (V3)(V3)"=729 = (392(3) 2 =F =32 2 =P

O L TP S P LIPSO
2 2 2

.. the required one is the 12th term .

CONIC SECTIONS

12.  Find the equation of the parabola with vertex at (0, 0) and focus at (0, 2).
Sol:  Given vertex is at (0,0) and the focus is (0,a) = (0,2) . Hence a=2.
Focus lies on the y-axis. Hence the parabola is upward vertical.

.. Equation of the parabola is x2 = 4ay =42)y = X2 = 8y.
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13. Find the equation of the parabola that satisfies the following conditions:
Focus (6, 0); directrix x = —6
Sol:  Given focus F (a,0)=(6,0) and directrix is x=—6. Hence we geta =6
Focus (6,0) lies on the positive x-axis and the
directrix x =— 6 is to the left of y-axis.
Hence the parabola is rightside horizontal .
.". the equation of the parabola is y2 =4dax =4(6)x =24x = y2 =24x
14. Find the equation of the parabola that satisfies the following conditions:
Focus (0, —-3); directrix y = 3
Sol:  Given focus F (0,—a)=(0,-3) and directrix is y = 3. Hence we get a =3
Focus (0,-3) lies on the negative y-axis and
the directrix y=3 is to the right of the y-axis.
Hence the parabola is downard parabola.
.. the equation of the parabola is x2 = —4ay =4Q)y =-12y = x2 = —12y
15.  Find the coordinates of the focus, axis of the parabola y2 = 8x.
Sol:  Given parabola is y2 =8x. It is a right side horizontal parabola.
Comparing y2 =8x with y2 = 4ax, we get 4a=8 =a =2
(i) Focus F(a,0)=(2,0)
(i1) Axis of the parabola is X-axis. Its equation is y =0.
16. Find the coordinates of the focus, axis of the parabola, the equation of directrix and
the length of the latus rectum for x2 = 6y
Sol:  Given parabola is x2 =0y. It is a vertical upward parabola.

3
Comparing x2 =6y with x2 = 4ay, we get 4a=6=a= 5

(i) Coordinates of Focus F (0,a) = (0,%)

3
(i1) Length of latus rectum = 4a =4 (E) =6
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17.

18.

19.

20.

Sol:

Sol:

Sol:

Sol:

Find the length of transverse axis of hyperbola x2 — 4y2 =4[MAR-26]

2 2 2 2
. . X< 4y X y
t 2 gylap=2 2 12 L g,
Given equation x }2’ , 4 1 4 1/4

This is in the form Z 0 =1, the hyperbola with foci on x-axis.
2 1 1
H 2:4 =2 b =—= b =—
ere a¢=4 =a =2, 2 5

Length of transverse axis 2a=2(2)=4

3D-GEOMETRY

Find the equation of the set of points which are equidistant from the points (1, 2, 3) and (3, 2,—1).
Let P (x, y, z) be the point that is equidistant from points A(1, 2, 3) and B(3, 2, —-1).
=PA = PB = PA? =PB? = (x-1)° +(y—2)* +(z-3)* = (x = 3)* + (y - 2)* + (z+1)°
=Sx2-2x+1+y2—4y+4+22-62+9=x2—6x+9+y2—dy+4+72+2z+1

=-2Xx4y—-6z+14=-6x—4y+272+ 14= - 2x—-62+6x-22=0= 4x—-8z2=0= x—-2z=0
Thus, the required equation is x — 2z = 0.

LIMITS AND CONTINUITY
sindx
Lt
Evalute C505N2x
(9”4)() ! sin4x
. t .
g I L x )50 x4, oL Snkx
x—0SiN2x x—>0(S|n2X)— L, Sn2x 2 0 X
X x—0 X
STATISTICS

Find the mean deviation about the mean for 12,3,18,17,4,9,17, 19, 20, 15, 8,
17,2,3,16,11,3,1,0,5

» Thegivendatais 12,3,18,17,4,9,17,19,20,15,8,17,2,3,16,11,3,1,0,5.  Here n=20

e  Mean y:12+3+18+17+4+9+17+19+20+15+8+17+2+3+16+11+3+1+0+5:&O:
20 20

» Thedeviations (x; — X )ofthe observations from the mean (X) are

10

12-10=-2;3-10=-7;18-10=8; 17-10=7; 4-10=—6; 9 -10=-1; 17-10=7; 19-10=9;
20-10=10; 15-10=5;8-10=-2;17-10=7;2-10=-8;3-10=-7; 16-10=6; 11-10=1;
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3-10=-7;1-10=-9; 0-10=-10; 5 -10=-5
e The absolute values of the deviations are 2,7, 8,7,6,1,7,9,10,5,2,7,8,7,6,1,7,9, 10,5

I —X| 2+7+8+47+6+1+7+9+10+5+2+7+8+7+6+1+7+9+10+5 124

M.D(X) = 124
20 20 20

6.2

21. Find the mean and variance for first 10 multiples of 3. [BMP2]
Sol:  « The first 10 multiples of 3 are 3,6,9, 12, 15, 18, 21, 24, 27, 30.

e Here, number of observations, n=10

- zxi 3+6+9+12+15+18+21+24+27+30 165
e Mean X= = 10 = E =16.5
n

 The deviations (X; —X ) of the observations from the mean (X) are
3-16.5=-13.5; 6-16.5=-10.5; 9-16.5=-7".5; 12-16.5=-4.5; 15-16.5=-1.5;
18-16.5=1.5; 21-16.5=4.5; 24-16.5=7.5; 27-16.5=10.5; 30-16.5=13.5

* The absolute values of the deviations are 13.5,10.5,7.5,4.5,1.5,1.5,1.5,7.5,10.5,13.5

A2
2(X; —X
e Variance 62 :('—n)

_ (135)* +(10.5)% + (7.5 + (4.5)° + (1.5)* + (L5)* + (4.5)* + (7.5)° + (10.5)° + (13.5)°
10

_182.25+110.25+56.25+ 20.25+ 2.25+ 2.25+ 20.25+ 56.25+110.25+182.25 7425
10 10

=74.25
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