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Question bank on Vector, 3D and Complex Number & Misc. Subjective Problem

Select the correct alternative : (Only one is correct)

Q' 12/vec

Q.2,,,.. The position vector of a point P moving in space is given by O_P> =R = (3cos t)f +(4cost) 3 +(5sin t)ﬁ .

[Hint:

Q'36/vec

[Sol.

[Hint:

If [a =11, [b| =23, [a-b| =30, then [a+B| is :
(A) 10 (B*) 20 (C) 30 (D) 40

The time 't' when the point P crosses the plane 4x -3y +2z=5is
()zsec ( )6sec ()3sec ()4sec

putx=3cost ;y =4cost ;z=5sint inthe equation of the plane, we get
12cost—12cost+10sint=5

Sm —2 = —6sec

Indicate the correct order sequence in respect of the following :

. x=4 y+6 y+6 x=1 y-2 z-3
L The lines 3T 1 T 1 and =, =, are orthogonal.
IL. The'planes 3x — 2y — 4z = 3 and the plane x —y — z = 3 are-orthogonal.
III. _The function f (x) = In(e~2 + €*) is monotonic incteasing V x € R.
IV.” [Ifgisthe inverse of thefunetion, f(x) = In(e >+ €¥) theng(x) = In(e* —e2).
(A) FTFF (B) TFTT (C*) FFTT (D)FTTT

Lo Lsllto -3i~j-k=V;

L,isllto —i—2j+2k=V,

\71 -\72 =3+2-2=3 = LisnotperpendiculartoL,, = False
1L 31 -2)-1)=d(1)=3+2+4+#0 = planes are not perpendicular = False
. & =inEe2+e"

1-e*
f'(x)= —7— >0 = fisincreasing Vxe R = True
e " +e

IV. y=(e?+¢
el+eX=¢Y
e*=¢Y—e?
f(y)=n(e¥—e?)
g (x)=In(e*—e?) = True]

4 L 2, +z,|
Q-42/C0mplex If z, is purely imaginary then z,— isequalto :
(A%) 1 B) 2 © 3 (D) 0
1+(Z1/Z2) 1+xi
=l /21| | xi-1| =]
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Q

.57 e Inaregular tetrahedron, the centres of the four faces are the vertices of a smaller tetrahedron. The ratio

m
of the volume of the smaller tetrahedron to that of the larger is —, where m and n are relatively prime
n

positive integers. The value of (m + n) is

(A3 (B)4 (©) 27 (D*) 28
¢ V=—[abcl ;V = [dbel
[Hint: ¥, = TS 627
Yool m 0 m o
Hence v, 27 = or 7 =1 k G, athtc
m and n are relatively prime = k=1, (m+n)=28 B
further hint for b_+rc“ 5_+Tb
1labeé| 11 .-
=—|——=|=——[abc c+a
Vs 6{333} 627" °l =
Q.64 If 5,6, ¢ are non-coplanar unit vectors such that ax(bxd) = % (b+¢) then the angle between 3 & b is
(A*) 3m/4 (B) m/4 (C) m/2 D)n
[JEE 95, 2]
Q.75 5vec The sine of angle formed by the lateral face ADC and plane of the base ABC of the tetrahedron ABCD
where A=(3,-2,1);B=(@3,1,5);C=(4,0,3) and D =(1,0,0) is
2 5 33 -2
= o =
A 29 B9 o9 © 9 ) 9
Q.86/Complex Let z be a complex number,. then the region represented. by the inequality |z + 2| < |z+4|
is given by :
(A*) Re(z)>-3 (B) Im(z) <=3
(C) Re(z)<-3 & Im(z)>-3 (D) Re(z)<—4 & Im(z)>—-4
Q.9,4ec The volume of the parallelpiped whose edges are represented by the vectors @ = 2i — 33 + 4k,
b=3i-j+2k,cé=i+2j-kis:
(A*)7 B)5 (©)4 (D) none
Q.10 Let 1, v,w be the vectors such that G+v+w=0 ,if |G|=3,|V|=4 &|W|=5 thenthe value
of u.Vv+Vv.w+wau 1is :
(A)47 (B*)-25 o0 (D) 25
[JEE 95,1]

Q

A1, Let a=7-7,b=]-k,c=k—-1 _If d is a unit vector such that a.d=0=[b,¢,d] then d
1

(A¥) i%dﬁ—ﬁ() (B) * ﬁ(i+j—£) (©) i%(iﬁﬂ%) D)+ &k
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Q

. 1 .
'128/complex If z be a complex number for which |z + - =2, thenthe greatest value of |z| is :
(A*) V2 +1 B) V3 +1 (©) 242 -1 (D) none
1 1 1
[Hint : |z|—— <lz+—| <lzl+—
S ]
©
1 o
r——<2<r+-— o
r r

Q

g

Q

Q

13,4 If the non—zero vectors a & b are perpendicular to each other, then the solution of the equation,

Now consider all inequalities ]

Ixa=bis:

1 - - 7 1 =
A¥) T=xa+—— (axb B)r=xb—-=——=(aXxb
(A*) 1 xa+a.a(a><) (B) X b.b( )
(C) T=xdxb (D) T=xbxi

where x is any scalar.
F=xd+yb+2axb

take cross with-a

Txa= y13><5+z(5><5)><5

b= y(bxd)+z[(a-a)b—(b-a)xall
b=y(bxd)+z(@-a)b

since b < axb arenon coplanar

2@-3)=1 & y=0

x—=2 y-3 z-4 x=1 y-4 z-5

14,5, The lines 1 1 Tk and ” , A coplanar if
(A)k=1lor-1 B*)k=0o0r-3 (C)k=3o0r-3 D)k=0or-1
15,4 Which one of the following statement is INCORRECT ?

(A)Ifn.a=0,n.b=0& 1.¢ =0 for some non zero vector ﬁ,then[ﬁBE] =0

(B*) there exist a vector having direction angles o0 =30° & B = 45°
(C) locus of point for which x =3 & y =4 is a line parallel to the z - axis whose distance from the

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0 903 903 7779, 0 98930 58881.

Z-axisis 5
(D) In aregular tetrahedron OABC where 'O "is the origin, the vector O_>A + O_)B + O_)C is perpendicular
to the plane ABC.
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[Explanation:

(A) .. 7 is perpendicular tod , b aswellas¢ =>a, b, ¢ must be in the same plane = [5 b 3] =0

(B) If one direction angle is 0 then the remaining two cannot be less than 90 —6

|

ol

(D) verify that (5—5+—Z+6j .(5+B+6) =0 where |€1| = ‘B‘ =|

Q.16,, Jeomplex Given that the equation, z> + (p + iq) z+r + is = 0 has a real root where p,q,r,s € R.Then
which one is correct
(A) pqr=r+p’s  (B) prs=q’+1r’p  (C) grs=p?’+s’q  (D¥) pgs=s’+ ¢’r

[Hint: Let  z= o be therealroot = o+ (p +ig)o+r+is=0

(02 +pa+r1)+i(qo+s)=0+0i= qou+s=0 ... (1) and
o®+po+r=0....... )
S
From (1) o= —a . Put in (2) to get the result ]

Q.17,,,,.. The distance of the point (3, 4, 5) from x-axis is
(A)3 (B)S (C) /34 (D*) a1

[Hint: distance from x-axis of X, y, z = 4/ yl2 + Z12 ]

Q.18,,,,.. Given non zero vectors A, B and C , then which one of the following is false?
(A) A vector orthogonal t6 Ax B and C'is £ (AXB)xC
(B) Avector orthogonal to A +B-and A —B is+ AxB
(€) Volume of the parallelopiped determined by A, B and €S [AxB-ClI

(D*) Vector projection of A onto B is I];BI

A-B) -
[Hint: It should be ( 52 )B ]

o .10 30pe O1ven three vectors a , b, ¢ such that they are non—zero, non—coplanar vectors, then which of the
following are non coplanar.
(A*)3i+b,b+¢,c+a B)i-b,b+¢,c+a
(C)a+b,b-¢,c+4 (D)d+b,b+¢,c—a

[Hint:  Verify v, + v, = v5 inorder to quickly answer ]

Q.20

| 6/complex THE SUM. i + 22+ 38+ ........ +20022902 where i= ,/_1 is equal to

(A) —999 + 1002i (B) - 1002 + 999 (C)-1001 + 1000 (D*)-1002 + 1001
[Sol. S=i+22+38+......... + 20042002
iS= 2 4283+ ... + 200142002 4 200242003

SA=D=i+P2+P+..... + 2002 _ 2()(242003

Successful People Replace the words like; "wish", "try" & "should” with "I Will". Ineffective People don't.
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i(1-i7) 2 P .
=—— +2002i= 1= +2002 i =i(1 + i) +2002i
_l bt
—-14+2003; (=14+2003:)(1+i) . i —2004 +2002i
S = = = > =-1-i+2003i-2003 = >
=-1002 + 1001i ]
Q.21 Locus of the point P, for which O—>P represents a vector with direction cosine

1 . .
cos OL:E ("O'"is the origin) is :

(A) Acircle parallel to y z plane with centre on the x —axis

(B*) a cone concentric with positive x —axis having vertex at the origin and the slant height equal to the
magnitude of the vector

(C) aray emanating from the origin and making an angle of 60° with x —axis

(D) adisc parallel to y z plane with centre on x —axis & radius equal to |O%P| sin 60°

P

5
o

Q.2254,..c A'line with direction ratios (2, 1, 2) intersects the linesf:—j+X(§+j+1E) and
T =—i+1(2i + ]+ k) at Aand B, then [ (AB) is equal to

(A%)3 (B) 3 ©) 2.2 (D) 2
x-1 y+1 z-0 x+1 " y-0-2-0
Ll'l_l_l_}\" L2'2_1_1
Hence any point on L, and.L, can be (A, A—1, Ayand 2u — 1, u, p)
2u—1-2A _ p—A+1 _ nL—A
2 - 1 |

solving w=1 and A =3
A=@3,2,3)and B=(1,1,1) ]

g

=p

Q.23 The vertices of a triangle are A (1, 1, 2),B (4, 3, 1) & C(2, 3, 5). The vector representing the internal
bisector of the angle Ais :

(A) i+ j+2k (B)2i-2j+k (©) 2i+2j-k (D*) 2i +2j+k
Q.24,¢ fcomplex LLOWESt degree of a polynomial with rational coefficients if one of its root is, J2+iis
(A)2 (B*) 4 ©6 (D)8

[Sol. Let x=+/2+i
= (X_ﬁ)zz—l =  xX+2-2J2x=-1

= x2+3=2J2x = *+9+6x2=8x2 = x4-2x2+9=0 ]

FREE Download Study Package from website: www.TekoClasses.com & www.MathsBySuhag.com
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Q.2555/,.. Aplane vector has components 3 & 4 w.r.t. the rectangular cartesian system. This system is rotated

T . : .
through an anglez in anticlockwise sense. Then w.r.t. the new system the vector has components :

1
(A)4,3 B*) —=.—= ©C) —=.—&— (D) none
yoa woAo omen,
‘ 3 ‘ 4 \:.(}\*'"X'
[Hint: cos@= 35 sin 0 = 3 5 ;)

now w.r.t. new system X’ Y’
X component is5 cos (0 —45°)
Y component is 5 sin (6 —45°) ]

Q.265¢/cc Leta =xi+12j—k; b=2i+ 2xj+k &c¢ =i+k. Ifthe ordered set [B ca ] is left handed , then:
(A)x € (2, ) B)xe (=,-3) (CHxe (-3,2) (D)xe {-3,2}

[Sol.  Forarighthandset [ a b ¢ ] >0 and for a left handed system [ a b ¢ 1<0 ]

Q.27 30 If cOs Qi+ j+k , i+cosPj+k & i+j+cosyk (o#P#y#2nm)are coplanar then the value of

cosec? + cosec ZB + cosec E} equal to
(A1 (B*)2 ©3 (D) none of these
cosat 1 1 cosa — 11— cosP 0
[Hint : 1< cosp 1 |=0= 0 cosp—1 1-cosy=0"— (2)
1 1 cosy 1 1 cosy
- 2sin2% 2sin’ %B 0
_24in2 P 2
0 2sin 5 2sin o= 0
1 1 cos Y

., O . : 2Y) LB
2= | +2sin“ = cosy + 2 sin”“— 2= 2 -
+ 2 sin 5 ( 5 Y 5 + 2sin 5 2 sin

02 — ZB[ 2sm2yj+sm21} 'ZE -2l=
smz{ ) 2+sm251n2 0

\S]

2

o a
multiply by coseczg coseczg cosec % cosec % -2+ coseczg + coseCZE =0

Alternatively: Expand number 2
(cosau—1)[cosy(cosp—1)—(1—cosy) |+ (1 —cosP) (1 —cosy)=0
or (1 —cosa) (1 —cosP)cosy+(1—-cosP)(1—cosy)+(1—cosy)(l—-cosa)=0
Now proceed ]
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Q.28,, Jeomplex The straight line (1 +2i)z+ (2i—1)Zz = 10i on the complex plane, has intercept on the imaginary
axis equal to

5 5
(A%)S B) 3 ©-3 (D)-5

[Hint: putz=iy (1+2)iy—-Q2i-1)iy=101
y+0y=10 = y=5 ]
[* o]
o)
Q.29,,.. The perpendicular distance of an angular point of a cube of edge 'a’ from the diagonal which does not &
Q

pass that angular point, is

3 2
(A3 a B)2a (©) 7 (D*) @ a

Consider a unit cube

—
w2
o
=

equation of ABis T=k +A(i + 3 ~k)
p.v. of N A, A, (=1 = 1) Ak

O_I:I:kf+k]—(l+k)1§

N

- -
now  ON.AB.=0 O
A+A+1+A=0 = A=-1/3 Bi+j+ok

S Jada 2. SN T4 2
ON=—j_Ls 2p. IONI= [~ + & 2o |2
Hegoe 3 30 300 9 99 \E]

Q.3044/,... Which one of the followingdoes not hold for the vector V = ax (B X ﬁ) ?

(A) perpendicular to a (B*) perpendicular to b
(C) coplanar witha & b (D) perpendicular to a x b

Q.31 omplex Let z,, z, & z; be the complex numbers representing the vertices of a triangle ABC respectively.
If P isa'point representing the complex number z, satisfying ;
a(z,—zy))+b(z,-z,) +c(z;—2y) =0, then w.r.t. the triangle ABC, the point Pis its :
(A) centroid (B) orthocentre (C) circumcentre (D*) incentre

az, +bz, +cz, , ,
~ = z, 18 the incentre]
a+b+c

[Hint: az, +bz,+cz;=z(a+b+c) = z,=

uhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0 903 903 7779, 0 98930 58881.

Q.32 Given the position vectors of the vertices of a triangle ABC, A=(a) ;B= (B) ;C=(c).Avectort is D

parallel to the altitude drawn from the vertex A, making an obtuse angle with the positive Y-axis. If 2
IT1=2434 13 =2i—]-3k ;b =1+2j-4k : ¢ =3i—j— 2k, thenT is
(A*) —6i—8j—6k  (B) 6i—8]j+6k (C) —6i-8j+6k (D) 6i+8j+6k

FREE Download Study Package from website: www.TekoClasses.com & www.MathsBySuhag.com
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E

1T1=24/34
Equation of line BC: { +2j—4k +A( 2i—3j+2k ) ()AQ2-1-3)
%/_/

-

BC
p.v.of Nis 2A +1,2-3A,2A -4

vector AN =(QA— D +(3-30)§ +@A-Dk

I () c(€)
now AN .BC =0 (1,2,-4) N (3-1,-2)
2020 — 1)-3(3=31) +2 (2A-1)
AL+ 9N +40)=2+9+2=13=A=13/17

= oi12j+9k | 2| /306 3434
AN 229K AN = X2 o N
17 ’ 17 17
- — 3./34
f = P(AN) = IFI=IPI.IAN| hence 234 = IP| =
Pl pt oM
=3 = P= 3 or 3

) 34 [ 9i+12j+9k a \.
o AT =+2(3i+4j+3k )

*. angle with y axis is —ve"= +ve sign to be rejected

f=-61-8]—6k = (A ]

Q.33,, Jcomplex The complex number, z=5 +1hasanargument which is nearly equal to :

(A) m/32 (B*) m/16 (©) w/12 (D) w/8

T z=5+1

5+1 = /26 (cos6 +isinb)
+24 + 101=26(c0s20 +1sin20)
+476 + 4801 = 676(cos40 + 1 sin40)

5.1)
676 sin 46 = 476 476 L/@/
= and 676 cos 49 =480| — @n40="7gy =1 o, .

49=" =0=-—- |
=4 7% 16
ad ab ac
Q344 If a=i+j+k ,b=1—]j+k ,¢=i+2j—k , thenthe value of |bad bb b equalto
¢a ©b ¢t
(A)2 (B) 4 (C*) 16 (D) 64
2
) 11 1
Hint: [apcf =)l -1 1] =16]
12 -

Successful People Replace the words like; "wish", "try" & "should” with "I Will". Ineffective People don't.
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Q.35 fcomplex If the equation x> +ax +b =0 where a, b € R has a non real root whose cube is 343 then
(7a+ b) has the value
(A*) 98 (B)-49 (C)-98 (D) 49
the cube root of 343 are the roots of x> —343 =0
xX=N*+Tx+49)=0
wherea=7andb=49 = 7a+b=98 Ans.]

—
7¢]
@)
I

Direction for Q.36 to Q.40.
Let  A=i+2j+3k and B=3i+4j+5k

Q.365 ;o The value of the scalar \/l AXBI? +(A-B)? isequalto
(A8 (B) 7410 (C*) 1047 (D) 64
[Sol. 1a”1bl*> =50 14=700=10,/7 Ans]
Q3754 ec Equation of a line passing through the point with position vector 2i+3 3 and orthogonal to the plane

containing the vectors A and B,is

(A%) T = (A +2)i—(2A—3)j+Ak (B) T = (A—2)i—(2h—3)]+ Ak
(C) T =Ai+(@A=3)]=Ak (D) none
i)k
[Sol. A xXB = % i g = (10-12)i—(5-9)j+ (4 —-6)k = —2i+4j<2k = —2(1=2j+k)

Here T=2i+3j+A(1~2j+k)=T=(2+A)i+(B—21)]+Ak Ans]

Q.38 4vec Equation of a plane containing the point-with position vector (i — j+ k) and parallelto the vectors
A and B, is
(A)x+2y+z=0 B)x-2y-z-2=0
(C*)x-2y+z—-4=0 D)2x+y+z-1=0
[Sol fi=i-2j+k
Goio ik
r-(1-2j+k) =a-n =4
X—=2y+z=4 ]
Q.393(iv) nee Yolume of the tetrahedron whose 3 coterminous edges are the vectors A , Band C=2i+ 3 — 4Kk
is
(A1 (B*)4/3 (C)8/3 (D)8
1 - 112 3
[Sol. —[abc]l=—{3 4 5
6 6(2 1 —4
1 1 8 4
= g[l(—16—5)—2(—12— 10) +3(3-8)] = g[—Zl +44 - 15] = 6= 5]

Successful People Replace the words like; "wish", "try" & "should” with "I Will". Ineffective People don't.
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Q.40;y)ec Vector component of A perpendicular to the vector B is given by

Bx(AXB) AX(AXB) Bx(AXB) AX(AXB)

=7 B) — =7 O ——2— D) ——%—

(A*) 52 B2 e A2

[Sol. X:A—(%jﬁ =  (A)]

page 11

Select the correct alternatives : (More than one are correct)

Q.41 e Ifa, b, c are different real numbers andai + bj +ck ;bi+ cj +ak & ci + aj + bk are position
vectors of three non-collinear points A, B & C then :

b
(A*) centroid of triangle ABC is arore

(f+j+f<)

B*) i+ 3 +Kk is equally inclined to the three vectors
(C*) perpendicular from the origin to the plane of triangle ABC meet at centroid
(D*) triangle ABC is an equilateral triangle.

Il
—.>

+

>

Q.42 The vectors a, b, ¢ are of the same length & pairwise form equal angles. If 4 = f+j & b

the pv's of ¢ canbe :

worond wat ) o) A (480

c Let@=xi+yj+zk X+y2+22=2 — (1)

g

now a.b=b.c=c.a = [l=y+z=x+y — (2)
z=x y=1-=x
put zand y in terms of x in (1) to getX and then get y and z ]

Q'43512/c0mplex Which of the following locii of z on the complex plane represents a pair of straight lines?
(A*) ReZ2=0 (B*) Imz2=0 ©) |zl +z=0 D) |z—1]=]z-i
[Hint: C = negativereal axis ;
D = perpendicular bisector of the line joining (0, 1) & (1,0) ]

Q.44 506 rec If @, b,¢ &d are linearly independent set of vectors & K,a + K,b + K,¢ + K,d =0then:
(AM K, +K,+K;+K,=0 B* K, +K;=K,+K,=0
CHK +K,=K,+K;=0 (D) none of these
k,da+k,b+k,c+k,d=0 d,b,¢,d arelinearly independent
k,=k,=k;=k,=0 ]

Q4550750 Ifa, b, ¢ &d are the pv's of the points A, B, C & D respectively in three dimensional space &

satisfy the relation3a — 2b+ ¢ —2d =0, then:

(A*) A, B, C & D are coplanar

(B) the line joining the points B & D divides the line joining the point A& Cintheratio 2 : 1.
(C*) the line joining the points A & C divides the line joining the points B & D in the ratio 1 : 1

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0 903 903 7779, 0 98930 58881.

(D*) the four vectorsa , b, ¢ &d are linearly dependent.
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B(b)

4 4 2
Hence line joining A & C intersect line joining B & C ]

Q465 g/complex If 2°—i7>—2iz—=2=0 then z can be equal to : D(d)
(A) 1-i (B*) i (C* 1+i (D*) —1-1i
[Hint: (z—1i)(z2-21)=0 = z=ior 22=2i=2¢" = z=1+ior —1-i ]
Q.47 5596 If @ &b are two non collinear unit vectors &3 , b, xa —yf) form a triangle, then :
/\—>
(A% x=—1:y=1& |3 +b | =2 cos %
A - A N
(B*)x=—l;y=l&cos(§ bj + |5+b | cos[ﬁ,—(5+b)} =—1
/\_’ /\_’
L= ab ab
(C)|a+b|=—2cotT cos| 2| @x=-1.y=1 (D) none

A b & x4 —yb form a triangle-hence, 4 + b + xa — yb =0

= (x#+1)a +(1-y)b =0_8Since 4 &b arecollinear = x=—1&y=1

N
NANE A AR 0 a b
Also |[a+b| =2+2a.b =2(1+cos6).‘a+b‘ =2(:os§ =2 cos % = A
a(a+b 1+ cos 0 .
Also cos ¢ = — (A A) =- TCOE (where ¢ is the angle between—a & a +b)
a+b a+b
i+b cos0=—(1+cosB) = ‘5+6 cosd+cosO=—1]

Q.485,rec The lines with vector equations are ; 1 =-3i+ 6] + A (—4i + 3] + 21A<) and

T, =—2i+7j+u (—4f )+ f() are such that :

(A) they are coplanar (B*) they do not intersect
(C*) they are skew (D*) the angle between them is tan™! (3/7)

Q.49,,, fcomplex Givena, b, x, y € R then which of the following statement(s) hold good?
(A*) (a+ib) (x+iy) '=a-ib => x> +y>=1
(B*) (I-ix) (1 +ix) '=a—-ib = a>+b’>=1
(C*) (a+ib) (a—ib) l=x—iy = Ix+iyl=1
(D*) (y—ix) (a+ib)'=y+ix = la—ibl =1
[Hint: Modulus of acomplex number, which is the ratio of two conjugates is unity.
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) a+ib ) a+ib .
g e.g. inA, 1—ib =X+1y = a—ib =lx+iyl=> x> +y*=1]
% Q.504, 4. The acute angle that the vector 2i — 2] + k makes with the plane contained by the two vectors
s 2i+3j—kandi-j+2k isgivenby:
>
2 & mel) :
A)cos! | —= B*) sin! | —= C) tan”! (v2 D*) cot~! (v2 -
= (A) N (B*) sin! | = (©) tan" (v2) (D*) cot~! (v2) >
n - 2 2 2o ~ coh 7D g
% [Hint : ﬁ1=5><b=(21+3J—k)><(1—1+2k)=5(1—J+k)
> - j +k roan . 2i- 2} +k =
. = =21i-2j+k = v= x
n, Ne v=2i-2j v 3 S
1 o
cos(—— )=s1n6=\7 n=— ] R
2 V3 2
£ Q5 15,56 The volume of a right triangular prism ABCA B, C, is equal to 3. If the position vectors of the ©
8 vertices of the base ABC are A(1, 0, 1) ; B(2,0, 0) and C(0, 1, 0) the position vectors of the vertex A o5
1) can be: E
c_(g [Hint: knowing the volume of the prism we find its altitude H = (A A|) =./¢ and designating the vertex (?;
(@) A (X, ¥, z¢) relate the co-ordinates of the vector S
o o
AA,=X—1,y,z— 1)andits length. We get the other equation from the contition ;l;
_é = x=1 1) and its length. Wi he oth ion from th iti
— &
. . N A7) <
AA, perpendicular to AC ] OR =
g
N ABXAC _ . B, ¢, 2
o compute + . =N h=V6 2]
— —
D ‘AB x AC ACLOD) U:)
8 X
L U .1, .
2 Ao =AA = (i42]+K BE00) o o
E A A A ci)'/
o =x,—-Di +(@y;,-Dj +(z,-Dk g
Hé Compare to get at the possible coordinates of A ] 'E
& .
C Q.52528/C()mplex If x,=CiS ? for 1<r<n r,ne N then: <
o a
= . n . n 0
E (A%) Limit Re (H er =-1 (B) Limit Re [H er =0 £
- r=1 r=1
(@)) =
o o o ¢
C r= r= 6
= g
o ©
0 Q.535,4 e If a line has a vector equation, T =2i+6j+ A (i -3 j) then which of the following statements ™
LL
L holds good ?
o
L
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(A) the line is parallel to 21 + 6 ] (B*) the line passes through the point 3i + 3
(C*) the line passes through the point i + 9]  (D*) the line is parallel to xy plane
[Hint: Lineis parallelto i —3j] = D
Also put i =3i+3] forwhich A=1 and
flzf+93 for which A=-1 = B&C]

Q.545,5,.. Ifd, b, ¢ are non-zero, non-collinear vectors such that a vector

p =abcos(2n—(§ N B)) ¢ and a vector ¢ =ac cos (n—(ﬁ 4 6)) b then p + g is

(A) parallel to a (B*) perpendicular to a
(C*) coplanar with b & ¢ (D) coplanar with a and ¢
[Sol. p=abcos(2n—0)¢ where 0 is the angle betweena andb and

g =accos(T—0) b where ¢ is the angle betweena and ¢

now p+q =(abcos®)c—ac cos¢b =(a.b)¢—(d.¢)b =ax(¢xb) = BandC ]

1
Q.55439, omplex The greatest value of the modulus of of the complex number'z" satisfying the equality | z + — ‘ =1
z
is
“1++/5 345 3-45 J5+1
(A (B*) § 5 © \/ 3 D) —
SUBJECTIVE:

AN = 1x /3~ - -
Q.1gqs Let 5=\/§i—j and bzz“‘%] and X =a+(q°>-3)b, y=—pa+qb.If X Ly, thenexpressp

as a function of g, say p =f(¢), (p # 0 & g # 0) and find the intervals of monotonicity of f(q).

2— ~ A
i=(ﬁi—j)+(q2—3)[%i+§jj - [ﬁ+q—23ji—(l—g(q2—3)jj

—
w2
o
=

X-y =0 gives

3_
_9@ -3,

4

I I

dp ‘—T T—’
~— =—-[3¢>-3]>0 |
dq 4 -1 1
qg*>-1>0
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q>1 or gq<-1
and decreasinginq € (-1, 1), q#0 Ans. ]

Q.2,. . Using only the limit th Lim % _ 1 and Lim &1 - 1 Byatuat Lim X —%
2555 Using only the eorems xglllx—l_ an Lim —— =1. valuate I 5 =
[Ans. —2]
x*—x
Lim ——
[Sol. x>l Inx—x+1
x Inx Inx xnx —Mnx
/- Lim =Limel“-[e 1]_xlnx Inx
x>l Inx—x+1 x—1 xXInx—-Inx) Mhx—-x+1
2
. Inx(x-D(x-1 . (x-1
=(1)(1)- Lim =(O (D (1. Lim —————
M x>l (x=D(Inx—x+1) (MM x—=l Inx—x+1
put x=1+h, as x—>1, h—0
2
h—0 /n(1+h)—h
put In(1+h)=y = l+h=¢Y
2
Yy _1)2 y _ 2 2
= i - 2" i [T Lim Y () Lime— Y —
y=0 y—(e¥-1) vy y=0 y—e¥ +1 yo0y—e’ -1
Y—y—-1_.1
=2 land LimS "5 = Ans.]
y—0 y 2

Q.3,,/5 The three vectors a = 4i-2j+k;b=2i- j-k and¢ = 21 +k-are all drawn from the point with
p.v. I—j . Find the equation of the plane containing their end point in scalar dot product form.
4;—2}+i{ A(ala A, a3) (53_37 1)

[Ans. (20 +2j-k).F =3 B(by, by, b3) (3, -2, 1)

C(cy, ¢, ¢3)(3,-1, 1
B (c1s ¢, ¢5) (3,1, 1)

il
2
2n-1 2n+1
Q455013 I\/(COS "x —cos™™ x) dx where ne N

K
2

[Sol. I=2 \/(cosx)zn_1 (1—cos2 x) dx asfiseven

S 0 | §
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2n-1 L 2n-l 2.2 2ntl 4
_ 2 o _2 |t 2 .dt —f= |t 2 =
= 2 | (cosx) .sinx dx = J when cosx =t = n+1 { L n+1 1

0

oS — a8

Q.54,5 Let points P, Q & R have position vectors, §; = 3i—2j—k; T, =i+ 3j+4k & 5§ =2i+j-2k

respectively, relative to an origin O. Find the distance of P from the plane OQR.

[Ans : 3 units]
[Sol. H=fxE=1 3 4
5T 1 .
n
R R R d
1(=6-4)—j(-2-8)+k (1-6) 0 u
= —10i+10j-5k (1.3.4)
A A on R(2, 1,-2)
ﬁ:21—2]+k 0
3
d:‘Projection of OPonii| = (31_2J+k)'3(21_21+k) =6+:_1 = 3 units]
3
Q.65 Evaluate: [ (x—1)(x —=2)(x—3) |dx [Ans. 1/2]
1
3
[Sol. | L= [| (x=DB=x)(x = 2)|dx
1

let X = c0s20 + 3 sin’O
dx'=2sin20d6
x—1=2sin?0 ; 3—x=2cos?0and x —2 =co0s?0 + 3 sin’0 -2 =2sin’0 — 1 =—cos 20

/2 /2
I= [ [25in6-2c0s” 8-c0s26|25in20d0 = [4sin’ B-cos” 6-2sin 20|cos 20|d6
0 0
/2
— j251n3 20 |c0s26|d6
0
put 20 =t

" e "
I= .[Zsin3t|cost — =2 j(sin3t-c0st)dt
2
0 0

put sint=y
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Ans. |

Yo
1=2[y*dy =27 =2

0 0
Q.74g4/5 Given that vectors A ,B, C forma triangle such that A=B+C , find a,b,c,d such that the area of the

triangle is 5V6 where A =ai+ bj+ck; B=di+3j+4k & C =3i+]—2k.
[Ans: (-8,4,2,—11)or (8,4,2,5)] [REE’90,6]

A =B+C

—
n
@)
=

ai+bj+ck = (d+3)i+G+Dj+ (@ -2k
= (d+3)i+4]+2k
Henced+3=a; b=4andc=2
again|B x Cl = 5./6
IBI> IC1? — (B-C)* = 150
(25 +d»)14-(3d+3-8)2=150
14(25 + d?) — (3d — 5)> = 150 now proceed to get two valuesofd |

= K\ k+1 -
Q824613 Llrg HZ !(. \/(X—_j( —dex [Ans. g]

p
[Sol:, Let J-w/(x—oc)(ﬁ—x) dx where o= %; B= ﬂ

n

X = o, cos?a + Pisin?0
dx= (- )2 sin B.cos 6
x= o= (B - or)sin’0
T2 2 /2
1=2(B - P [ (sin?6cos? 6)d6 (B9 T in2 2040
2
0 0
put 20=t

2T 2 /2
[ = (B—O‘)J'Smtht _ (B—OC)Q- jsinztdt
4 9 4 0

—0)? o T 1
(B-a) n:—(ﬁ—(x)2=§'?

2 2 which is independent of k.
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n

T
l—z 1)_L1m— Il:—Ans]
n8

n—soo 8

o1
:L‘ —_——— =
/= Lim n 28 5

Q.9,,,5 Find the distance of the point P(i + j + k) from the plane L which passes through the three points
AQ2i+j+k), B(i+2j+k), C(i+j+ 2k) . Also find the pv of the foot of the perpendicular from P on the

plane L.
1 (444
[Ans: —,(—,—,—j ] P(1,1,1)
V37137373 AQ2,1,1)
[Sol. a=0i—j+k A
oA nig
b=i—j+0k
Pk (IN
axb=0 -1 1 B(1,2,)° - C(1,1,2)
1 -1 0 a

= i()—j(-D+k)

axb=i+j+k=n (say)

% A A ~
BP=0i<j+0k=¢

_>"4H|6.ﬁ||—1|1
PN = Projection of ¢.on i T T Wiete] T

Now equation of a line throughPand | 'n is f=i+j+k+x(i+j+12) =1+A [i+3+f<]
Let the position vector of N = (14A), (14A) , (1+X)

% ~ A A

AN =(A-Di+Aj+ Xk

%
Now 3,b and AN must be copalnar

0 -1 1
I -1 0 _ 0
A-1 A A

A+ 1[A+A-1]=
3l=1= A=1/3

WA

4
3

WA

)

Vsin x+cos4xdx’ e (O’EJ; (b J’\/sin4x+cos4x

2 sin x cos’ x

.. Position vector of N (

dx

Q.10 Evaluate: (a) j i % cos x
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[ 4 4 P
sin” X +cos de, ‘e (O’_j [

Sol.(a)l =
[Sol(@) '[ sin’ X cos x 4

.cot x-cosec’x dx

jcos XV1+tan x J»cosxV1+tan X Jw/1+cot4x
2

sin® x cos x sin” x cot” x
put cot’x=t = 2 cot x - cosec’x dx =—dt

I__lJ-\/l+t2
29t

put  1+2=y> = tdt=ydy

dt

ley-y ey —1+1 dy y 1, y-1
I A0 A PR A dy + oy 1yl
=3l v -1 U I 274 y+l
VI+t? 1 AP +1-1
=C- ——In where t=cot?’x Ans(a).

2 4 V24141

-tan x -sec’ x dx

(b)

J'\/sm X +cos? x J'sm X\/1+CO'[ X

sin X COS X

V1+tan* x
J'—

2

smxcos X tan~ x

put  tan’x=t

/ 2 2 212
=lj 1+t 1+t +ll t“+1-1
2 t

dt = n
2 4 2 +1+1

+C, where t =tan’x Ans(b). ]

Q.11y, /s Find the equation of the straight line which passes through the point with pesition vector a , meets the
line T=b+t¢ andis parallel to the plane 7. fi=1.

[Sol.  Suppose the required line.intersects the given line-at P with p.v.(b+t¢c). As the line /is | | to the

-\
plane r.n=1.Hence AP.n=0

[(G-8)+(c]5=0 = (= @D

c.n
Hence equation of the line is
f=a+A(b—a+td)
T= a+x{6—a+(3j‘?'“ a}
c.n

dx . 1 \/§+sinx+cosx

— = . [Ans.2[tan"!(sinx+cosx)+ < = In
cos® x —sin® x 2\/5

Q.12 Integrate: .[ +C]

\/E—sinx—cosx
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dx dx 2_[ (cos x —sin x)dx

[SOI I = = . ; - - 3 -
Icos x —sin3 x (cosx —sinX)(1+sin X cos X) (cosx —sin X)“(2+sin 2x)

I (cosx —sin x)dx
=2) 1 Zsin 2x)(2+ sin 2x)

(cosx —sin x)dx

I= J-(2—(sinx+cosx)2)(1+(sinx+cosx)2)
put sinx+cosx=t = (cos x —sin x) dx =dt
dt Q-t)+1+t?) dt dt
= = dt - +
hence I I(2—t2)(1+t2) 2-t)(1+t) I1+t2 j2—t2
B Ll V2 +t c
=tan '(t) + 2\/5 n—\/z_t +
1 \/§+sinx+cosx
=2 [tan~!(sin X + cos X) + In +C Ans.
[ ( ) 2\/5 \/E—sinx—cosx ]

Q.13,,,/s Find the equation of the line passing through'the point (1, 4, 3) which is perpendicular.to both of the
lines
x-1 y+3 z-2 q
2 T 1 T 43 T TN
Also find all points on this line the square of whose distance from (1, 4, 3)is 357.

x+2 y—-4 z+1

x-1_ y-4 z-3
=10 16 1
[Sol. " Equation of the line passing through (1, 4; 3)

[Ans. , 3(-9,20,4)5(11,-12,2) ]

x-1 y=4 z-=3

) b - ....(1)
) D dicul x=1 y+3 z-2 dx+2 y—4 z+1
since (1) is perpendicular to y = = 4 ad o= =0
hence 2a+b+4c=0
and 3a+2b-2c=0

a b c a b ¢

= = — _—— =
-2-8 1244 4-3 -10 16 1
x-=1_ y-4 z-3

hence the equation of the lines is we.(2) Ans.

-10 16 1
now any point P on (2) can be taken as

1-10A ; 16A+4 ; A+3
distance of P from Q (1, 4, 3)

(10A)% + (161)* + A2 = 357
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(100 + 256 + 1)A% = 357

A=1 or -1 Hence Qis (-9, 20,4) or (11,-12,2) Ans.]
2 24n2+n-1
. n“+n-1
Q14 Lim {TJ [Ans. e1]
Vntin-i

Lim 2vn%+n—1( -1 [ 2 B
[Sol. L=e" ! =e¢!/, where /= Lim (2 n2+n+1){ — (1+n)}

n—oo n

L T
n| 2,/1+—+—
S -Lim[ n2+n—(n+1))

= Lim
n—oo n n—oo
. [ @*+n)—(n+1)? . n’+n-n*-2n-1
=2. Lim (rationalisation) =2 - Lim >
n=e \/n2+n+(n+1) n=e \/n +n+n+l
1 _n[Hlj
=2 Lim -2 —#D =2. Lim n

1
= — 2(_j = 1
n—oo n—oo 2
n[((l+1j+1+lﬂ n{(1+1j+1+1}
n n n n
L=e! ans. ]

Q.15,5, 5 If z-axis be vertical, find the equation of the line of greatest slope through the point (2, -1, 0) on the
plane 2x+ 3y -4z =1,

[Sol. “Equation of the line of greatest slope |z-axis
X2 y+l z
a b ¢ l @4&
where 2a +3b-4c=0 (1) B
now equation of the horizontal plane is z= 0 Horizontal plane 2x+3y—47=0

Le. 0-x+0-y+1-2z=0
now a vector along the line of intersection of given plane and horizontal plane is

=—(3i-2j)=3i+2j+0k

<l

Il
O =
WO —>
_L»—n =

since the line of greatest slope is also perpendicular to the vector v hence

-3a+2b+0-¢c=0 w(2)
from (1) and (2)

2a +3b—-4c=0
-3a+2b+0-¢c=0
a b c a b ¢

= —= = —_——— =
0+8 12 4+9 8 12 13

x-=2 y+l1 z

equation of the line of greatest slope = > 13
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/2 /2

COSX
Let 1= ,([ dxand J= -([acosx+bsinx

Compute the values of I and J.

sin X

dX, where a> 0 and b> 0.

o
>

acosx +bsinx

| bJ—E 1
al + =5 (1)

/2 .
/ bcosx —asinx

—_a] = dx
and bl -al= ~([acosx+bsinx

—
w2
@)
=

. /2 b
bl —aJ =In [acosx+bsmx]0 = bl—aJ=In Q) 2)
from (1) and (2)
a’l + abJ = ar
2

b2l — abJ = b In(b/a)

S L ln(kj
1= a2 +b2 > a Ans.

. T
again abl+ b?l = -

and | abl-a’J = ain(b/a)

! br_ a ln(EJ
J= 212 +b2 9 . Ans.

Alternatively:  convert acos x + b sin X “into‘a single cosine say cos(x+f)and put x—f=t ]

subtract
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