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mgq ( 3 NÈv 
D”PZi MwYZ (ZË¡xq) : cÖ_g cÎ
c~Y©gvb ( 75
[we. `ª. `w¶Y cvk¦©¯’ msL¨vgvb cÖ‡kœi c~Y©gvb ÁvcK|]
K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
A =   eq \b\bc\[(\a(1  2,4  5)  \a(3,6)) , B  eq \b\bc\[(\a\ar(4,6,–1)) , C = [1  2 −5  6] n‡j (AB)C 
wbY©q Ki|

L.
A =  eq \b\bc\[(\a(1,2,1) \a\ar(3,0,−1)   \a(2,3,1)) n‡j A3 − 2A2 + A − 2.I Gi gvb wbY©q Ki|

M.
cÖgvY Ki  eq \x\le\ri(\s(\a(x,x2,x3 − 1))   \s(\a(y,y2,y3 − 1))   \s(\a(z,z2,z3 − 1))) = (xyz − 1) (x − y) 



(y − z) (z − x)

2.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
PARALLEL kãwUi ¯^ieY©¸wj‡K GK‡Î †i‡L A¶i¸wj hZ iK‡g mvRv‡bv hvq Zv wbY©q Ki|

L.
cÖgvY Ki : nCr + nCr−1 = n + 1Cr
L-wefvM: R¨vwgwZ I †f±i
3.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
P = 3i + 2 eq \o(–,j) − 2k Ges Q = − i +  eq \o(–,j) − 4k n‡j P I Q †f±‡ii jwä †f±‡ii mgvš—ivj GKK †f±i wbY©q Ki|

L.
†f±i c×wZ‡Z cÖgvY Ki i¤^‡mi KY©Øq ci¯úi‡K j¤^fv‡e mgwØLwÛZ K‡i|
4.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
5 ( 3 = 15

K.
hw` A(2, 5), B(5, 9) Ges D(6, 8) we›`yÎq ABCD i¤^‡mi kxl©we›`y nq, Zvn‡j C we›`yi ¯’vbvsK Ges i¤^‡mi †¶Îdj wbY©q Ki|

L.
a Gi gvb KZ n‡j A(a, 2 − 2a), B(1 − a, 2a) Ges 


C(−4 − a, 6 − 2a) we›`yÎq mg‡iL n‡e?

M.
A (h, k) we›`ywU 6x − y = 1 †iLvi Dci Aew¯’Z Ges B(k, h) we›`ywU 2x − 5y = 5 †iLvi Dci Aew¯’Z| AB †iLvi mgxKiY wbY©q Ki|

N.
GKwU e„Ë x A¶‡K ¯úk© K‡i Ges (1, 2) I (3, 2) we›`yØq w`‡q hvq| e„‡Ëi mgxKiY wbY©q Ki|
M-wefvM: wÎ‡KvYwgwZ
5.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
†jLwPÎ A¼b Ki : y = sin 2x hLb 0 ( x ( 2


L.
tan + sin = m Ges tan − sin = n n‡j cÖgvY Ki 


m2 − n2 = 4 eq \r(mn)

M.
gvb wbY©q Ki : cos2  eq \f(p,8) + cos2  eq \f(3p,8) + cos2  eq \f(5p,8) + cos2  eq \f(7p,8)
6.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
cÖgvY Ki : sin + sin (120( + ) + sin (240( + ) = 0

L.
wÎfz‡Ri mvBb m~ÎwU cÖgvY Ki|

M.
GKwU wÎfz‡Ri evû¸wji cwigvc 13, 14, 15 n‡j, wÎfz‡Ri †¶Îdj KZ?
N-wefvM: K¨vjKzjvm
7.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
y = ((x) =  eq \f(4x − 7,2x − 4) n‡j cÖgvY Ki ((y) = x.


L.
( : ( ( ( †K ((x) = x2 + 1 Øviv msÁvwqZ Kiv nj :


gvb wbY©q Ki (i) (−1 (0) (ii) (−1 (10)

8.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
5 ( 3 = 15

K.
g~j wbq‡g ax Gi Aš—ixKiY Ki|

L.
gvb wbY©q Ki :  eq \s\do5(\s(lim,x(p/2)) 

 eq \f(1 − sin x,cos x)

M.
†`LvI †h, ((x) = x +  eq \f(1,x) Gi ¸i“gvb Gi jNygvb A‡c¶v ¶z`ªZi|

N.
( x ln x dx wbY©q Ki|
	DËigvjv
	1.
(K)  eq \b\bc\[(\a(13,40)    \a(26,80)    \a(−65,−200)    \a(78,240)) 

(L)  eq \b\bc\[(\a(5,10,5)    \a(15,0,−5)    \a(10,15,5))
2.
(K) 360  
3.
(K) (  eq \f(1,7) (2 eq \o((,i) + 3 eq \o((,j) − 6 eq \o((,k))
4.
(K) (9, 12), 7 eM© GKK 

(L) −1,  eq \f(1,2) 

(M) x + y − 6 = 0


(N) 2x2 + 2y2 − 8x − 5y + 8 = 0
	5.
(M) 2
6.
(M) 84 eM© GKK
7.
(L) (i) ( (ii) {−3, 3}
8.
(L) 0

(N)  eq \f(1,2) x2 lnx −  eq \f(1,4)x2 + c
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mgq ( 3 NÈv 
D”PZi MwYZ (ZË¡xq) : cÖ_g cÎ
c~Y©gvb ( 75
[we. `ª. `w¶Y cvk¦©¯’ msL¨vgvb cÖ‡kœi c~Y©gvb ÁvcK|]
K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
A =  eq \b\bc\[(\s(\A( 3,−2,−1)) \s(\a\ar(−4,1,−1))   \s(\A(2,0,1)))  Ges B =  eq \b\bc\[(\s(\A(1,2,3))   \s(\A(2,5,7))   \s(\A(−2,−4,−5))) n‡j, cÖgvY Ki †h, AB = BA = I3

L.
cÖgvY Ki :  eq \b\bc\|(\s(\A(1,1,1))   \s(\A(1,p,p2))   \s(\A(1,p2,p4))) = p(p − 1)2 (p2 − 1)

M.
cÖgvY Ki :  eq \b\bc\|(\s(\A(a − b − c,2b,2c))   \s(\A(2a,b − c − a,2c))   \s(\A(2a,2b,c − a − b))) = (a + b + c)3
2.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
1, 2, 3, 4, 5, 6 AsK¸‡jv Øviv 1000 I 2000 Gi ga¨eZx© KZ¸wj A_©c~Y© msL¨v MVb Kiv hvq hvnv‡Z GKwU msL¨v GKeviB e¨envi Kiv hvq?

L.
cÖgvY Ki : nCr + nCr–1 = n+1Cr
L-wefvM: R¨vwgwZ I †f±i
3.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
 eq \o(®,A) =  eq \o((,i) +  eq \o((,j) +  eq \o((,k),  eq \o(®,B) =  eq \r(3)  eq \o((,i) + 3  eq \o((,j) −2  eq \o((,k) ;  eq \o(®,A) †f±‡ii Dci  eq \o(®,B) †f±‡ii Awf‡¶c wbY©©q Ki|

L.
†f±‡ii mvnv‡h¨ cÖgvY Ki †h, †Kvb wÎfzR ABC †Z 


cosC =  eq \f(a2 + b2 − c2,2ab)
4.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
5 ( 3 = 15

K.
†Kvb wÎfz‡Ri kxl© we›`y (2, −1), (a + 1, a − 3), (a + 2, a) n‡j Zvi †¶Îdj wbY©q Ki| a Gi gvb KZ n‡j we›`y¸wj mg‡iL n‡e|

L.
A (h, k) we›`ywU 6x − y = 1 †iLvi Dci Aew¯’Z Ges B(k, h) we›`ywU 2x − 5y = 5 †iLvi Dci Aew¯’Z; AB mij‡iLvwUi mgxKiY wbY©q Ki|

M.
GKwU e„Ë x- A¶‡K ¯úk© K‡i Ges (1, 2) I (3, 2) we›`yØq w`‡q hvq| e„ËwUi mgxKiY wbY©q Ki|

N.
Px + Qy = 1 †iLvwU x2 + y2 = a2 e„Ë‡K ¯úk© K‡i †`LvI †h, (P, Q) we›`ywU GKwU e„‡Ëi Dci Aew¯’Z|
M-wefvM: wÎ‡KvYwgwZ
5.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
cÖgvY Ki, †iwWqvb †KvY aª“e †KvY|

L.
hw` tan2= 1 − e2 nq Z‡e †`LvI †h, sec + tan3  cosec = (2 − e) eq \s\up5(\f(3,2))

M.
Y = sin x Gi wPÎ AsKb Ki|
6.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
hw` cot +cot = a, tan + tan = b Ges  +  =  nq, Z‡e cÖgvY Ki †h, (a − b) tan  = ab

L.
cÖgvY Ki, tan  eq \f(45( + q,2) tan  eq \f(45( − q,2) =  eq \f(\r(2)cosq − 1,\r(2)cosq + 1)

M.
ABC wÎfzR †_‡K cÖgvY Ki a sin  eq \b(\f(A,2) + B) = 
(b + c) sin  eq \f(A,2)
N-wefvM: K¨vjKzjvm
7.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
wb‡Pi dvskb¸wj GK-GK Ges mvwe©K wKbv KviYmn D‡j­L Ki| ( : (  (, ((x) = x3 + 5 Øviv msÁvwqZ

L.
((x) = x2, g(x) = x3 + 1 n‡j (og(2) Gi gvb wbY©q Ki|
8.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
5 ( 3 = 15

K.
gvb wbY©q Ki :  eq \a(lim,x ( 0)  eq \f(1 − cos 7x,3x2)

L.
g~j wbq‡gi mvnv‡h¨ ex Gi Aš—ixKiY wbY©q Ki| A_ev, 


x Gi mv‡c‡¶ Aš—ixKiY Ki (2wU)


(i) sin2 (1n sec x),   (ii) cos−1 (2x eq \r(1 − x2)) (iii) x cos−1 x


M.
y = sin (m sin−1 x) n‡j cÖgvY Ki (1 − x2) y2 − xy1 + m2 y = 0
 
N.
†h †Kvb `yBwU cÖ‡kœi DËi `vI :


(i) (  eq \f(1,x)  eq \b(\f(1,x) + x) dx (ii) ( sin2x sin4 xdx  (iii) eq \o\al((,  0,     \s\up9(\f((,3)))

 eq \f(dx,1 − sin x)
	DËigvjv
	2.
(K) 60
3.
(K)  eq \f(\r(3) + 1,3)
4.
(K)  eq \f(1,2) (2a − 1) eM© GKK;  eq \f(1,2)  

(L) x + y − 6 = 0  

(M) 2x2 + 2y2 − 8x − 5y + 8 = 0

7.
(L) 81 
	8.
(K)  eq \f(49,6) 

(L) ex A_ev, (i) tan x sin [2ln (sec x)] 

(ii) −  eq \f(2,\r(1 − x2))

(iii) cos−1 x −  eq \f(x,\r(1 − x2)) 

(N) (i) x −  eq \f(1,x) + c 



(ii)  eq \f(1,4) sin 2x −  eq \f(1,12) sin 6x + c


(iii)  eq \r(3) + 1
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mgq ( 3 NÈv 
D”PZi MwYZ (ZË¡xq) : cÖ_g cÎ
c~Y©gvb ( 75
[we. `ª. `w¶Y cvk¦©¯’ msL¨vgvb cÖ‡kœi c~Y©gvb ÁvcK|]
K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
A =  eq \b\bc\[(\a\ar\vs4\co2(1,    –1,0,    2)), B =  eq \b\bc\[(\a\al\vs4\co2(1   3   0, ,2   0   1,))  Ges C =  eq \b\bc\[(\a(2,3,1)) n‡j cÖgvY Ki †h, (AB)C = A(BC).

L.
A =  eq \b\lc\[(\a(1,3,2))   eq \a(5,0,1)   eq \b\rc\](\a(0,4,0)) n‡j A–1 wbY©q Ki| 

M.
cÖgvY Ki †h,  eq \b\lc\|(\a(1 + a2 – b2,2ab,2b))   eq \a(2ab,1–a2+b2,–2a)   eq \b\rc\|(\a(–2b,2a,1 – a2 – b2))= (1 + a2 + b2)3
2.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
51=5

K.
ENGINEERING kãwUi me KqwU eY©‡K hZ iK‡g mvRv‡bv hvq Zv wbY©q Ki| Zv‡`i KZ¸‡jv‡Z 'E' wZbwU GK‡Î ¯’vb `Lj Ki‡e Ges KZ¸‡jv‡Z Zviv cÖ_g ¯’vb `Lj Ki‡e? 

L.
"DEGREE" kãwUi A¶i¸wj n‡Z †h †Kv‡bv 4wU A¶i cÖ‡Z¨Kevi wb‡q KZ cÖKv‡i evQvB Kiv hv‡e? 
L-wefvM: R¨vwgwZ I †f±i
3.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
51=5

K.
†`LvI †h, eq \o(®,a) = 3 eq \o(^,i) – 2 eq \o(^,j) +  eq \o(^,k),  eq \o(®,b) =  eq \o(^,i) – 3 eq \o(^,j) + 5 eq \o(^,k),  eq \o(®,c) = 2 eq \o(^,i) +  eq \o(^,j) – 4 eq \o(^,k) †f±i wZbwU GKB mgZ‡j Aew¯’Z Ges Zviv GKwU mg‡KvYx wÎfzR Drcbœ K‡i| 

L.
†f±‡ii mvnv‡h¨ cÖgvY Ki †h, i¤^‡mi KY©Øq ci¯úi‡K j¤^ fv‡e mgwØLwÛZ K‡i| 
4.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
53=15

K.
†Kv‡bv mvgvš—wi‡Ki GKwU K‡Y©i cÖvš— we›`y `yBwUi ¯’vbv¼ (3, –4) Ges (–6, 5)| Gi Z…Zxq kxl©we›`y (–2, –1) n‡j, PZz_© kxl©we›`yi ¯’vbv¼ wbY©q Ki| 

L.
`yBwU mij‡iLv (–1, 2) we›`y w`‡q hvq Ges 3x – y + 7 = 0 bY©q Ki Ges Zv‡`i mgxKiY †_‡K †`LvI †h, Zviv ci¯úi j¤^fv‡e Ae¯’vb K‡i| 

M.
 eq \f(1,2) \r(10) e¨vmva©wewkó GKwU e„Ë (1, 1) we›`y w`‡q AwZµg K‡i Ges e„ËwUi †K›`ª y = 3x – 7 †iLvi Dci Aew¯’Z| e„ËwUi mgxKiY wbY©q Ki| 

N.
x2 + y2 – 2x − 4y − 4 = 0 e„‡Ë Aw¼Z ¯úk©K 3x – 4y + 5 = 0 †iLvi Dci j¤^| ¯úk©‡Ki mgxKiY wbY©q Ki| 
M-wefvM: wÎ‡KvYwgwZ
5.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
x = acos( + bsin(  Ges y = asin( – bcos( n‡j †`LvI †h, 


x2 + y2 = a2 + b2.

L.
y = sin2x; hLb 0( ( x ( 360( Gi †jLwPÎ A¼b Ki| 

M.
†jLwP‡Îi mvnv‡h¨ mgvavb Kit sinx – cosx = 0, 0 ( x (  eq \f((,2).
6.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
cÖgvY Ki †h, tan20( tan40( tan80( =  eq \r(3).

L.
hw` sin( + sin( = a Ges cos( + cos( = b nq Z‡e cÖgvY Ki †h, cos (( + () =  eq \f(b2 – a2,b2 + a2).

M.
hw` (a + b + c)(b + c – a) = 3bc nq Z‡e †`LvI †h, A = 60(.

N-wefvM: K¨vjKzjvm
7.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
51=5

K.
y = f(x) =  eq \f(4x – 7,2x – 4) n‡j †`LvI †h, f(y) = x 

L.
y = lnx mgxKi‡Yi †jLwPÎ A¼b Ki| 
8.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
53=15

K.
gvb wbY©q Ki: eq \s(lim,x(0)   eq \f(tanx – sinx,x3).

L.
y = emsin–1 x n‡j †`LvI †h, (1 – x2)y2 – xy1 = m2y  

M.
†hvwRZ dj wbY©q Ki : (†h †Kvb 2wU) 


(i) ( eq \f(1,1 + tanx)dx ; (ii) (( eq \f(x2 – 1,x2 – 4)dx ; (iii) (exsinx dx  


N.
x2 + y2 = 25  e„Ë Ges x = 3 mij‡iLv Øviv Ave× ¶z`ªZi †¶ÎwUi †¶Îdj wbY©q Ki| 
	DËigvjv
	1.
(L)  eq \f(1,36)  eq \b\bc\[(\a(−4,8,3)    \a(0,0,9)    \a(20,−4,−15))
2.
(K) 277200, 15120, 1680  

(L) 7
4.
(K) (−1, 2)  

(L) 2x + y = 0, x − 2y + 5 = 0


(M) x2 + y2 − 5x − y + 4 = 0


(N) 4x + 3y + 5 = 0, 4x + 3y − 25 = 0
	8.
(K)  eq \f(1,2)  

(M) (i)  eq \f(x,2) +  eq \f(1,2) ln |cos x + sin x| + c


(ii) x +  eq \f(3,4) ln  eq \b\bc\|(\f(x − 2,x + 2)) + c 

(iii)  eq \f(1,2) ex (sin x − cos x) + c


(N)  eq \f(25p,2) − 25 sin−1  eq \f(3,5) − 12 eM© GKK|
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mgq ( 3 NÈv 
D”PZi MwYZ (ZË¡xq) : wØZxq cÎ
c~Y©gvb ( 75
[we. `ª. `w¶Y cvk¦©¯’ msL¨vgvb cÖ‡kœi c~Y©gvb ÁvcK|]
K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
hw` a, b, c ( ( Ges a + b = a + c nq, Z‡e cÖgvY Ki †h, b = c 


L.
 eq \r(3,a + ib) = x + iy n‡j cÖgvY Ki †h, 4(x2 – y2) =  eq \f(a,x) + \f(b,y)

M.
gvb wbY©q Ki:  eq \r(4,–81) 

2.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
 eq \f(1,x) +  eq \f(1,p – x) =  eq \f(1,q) mgxKi‡Yi g~j `ywUi Aš—i d n‡j, p-†K d Ges q Gi gva¨‡g cÖKvk Ki| 

L.
(a + 3x)n-Gi we¯—…wZ‡Z cÖ_g wZbwU c` h_vµ‡g b,  eq \f(21,2)bx I  eq \f(189,4)bx2 n‡j, a, b I n Gi gvb wbY©q Ki| 

M.
y = 2x + 3x2 + 4x3 + .......( n‡j cÖgvY Ki †h, x =  eq \f(1,2)y –  eq \f(3,8)y2 



+  eq \f(5,16)y3 – .............(
L-wefvM: wÎ‡KvYwgwZ
3.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:


K.
cÖgvY Ki †h, sin–1 eq \b(\r(2) sin() + sin–1  eq \b(\r(cos2()) =  eq \f((,2) 


L.
mgvavb Ki: 4cosx cos2x cos3x = 1; 0 < x < (

M.
cÖgvY Ki †h, 2tan–1x = sin–1  eq \f(2x,1 + x2) = cos(1 eq \f(1 ( x2,1 + x2)  


= tan–1  eq \f(2x,1 – x2)  

M-wefvM: R¨vwgwZ
4.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
25=10

K.
3y2 – 10x – 12y – 18 = 0 cvie„‡Ëi kxl©we›`y, Dc‡K›`ª, A¶‡iLv, wbqvgK I Dc‡Kw›`ªK j‡¤^i mgxKiY wbY©q Ki| 

L.
GKwU Dce„‡Ëi mgxKiY wbY©q Ki hvi Dc‡K›`ª (0, (4) Ges Dr‡K›`ªZv  eq \f(4,5)| Gi w`Kv‡¶i mgxKiYI wbY©q Ki| 

M.
†h Awae„‡Ëi wbqvgK 2x + y = 1 Dc‡K›`ª (1, 1) Ges Dr‡Kw›`ªKZv  eq \r(3), Zvi mgxKiY I Zvi Avo A¶ Ges Dc‡Kw›`ªK j‡¤^i mgxKiY wbY©q Ki|
N-wefvM: w¯’wZwe`¨v I ejwe`¨v
5.
K.
e‡ji AskK I j¤^vsk Kv‡K e‡j? j¤^vs‡ki Dccv`¨ eY©bvmn cÖgvY Ki| 
5

L.
P I Q gv‡bi `yBwU mggyLx mgvš—ivj e‡ji jwä O we›`y‡Z wµqv K‡i| P †K R Ges Q †K S cwigvY e„w× Ki‡jI jwä O we›`y‡Z wµqv K‡i| Avevi P, Q Gi e`‡j Q, R wµqv Ki‡jI jwä O we›`y‡Z wµqv K‡i| †`LvI †h, S = R –  eq \f((Q – R)2,P – Q) 
5

A_ev,

K.
`yBwU Am`„k Amgvb mgvš—ivj e‡ji jwäi gvb I wµqv we›`y wbY©q Ki| 

L.
ABC myZvwUi `yB cÖvš— GKB Abyf‚wgK †iLv¯’ A I B we›`y‡Z Ave× Av‡Q| myZvwUi C we›`y‡Z W IR‡bi GKwU e¯‘‡K wMU w`‡q euvav n‡q‡Q| ABC wÎfz‡Ri evû¸‡jvi ˆ`N©¨ a, b, c Ges †¶Îdj ( n‡j, †`LvI †h, myZvwUi CA As‡ki Uvb 



 eq \f(Wb,4c() (c2 + a2 – b2)


6.
K.
cÖPwjZ ms‡KZgvjvq cÖgvY Ki †h, v2 = u2 + 2fs
5

L.
GKwU UvIqv‡ii P‚ov n‡Z GKLÛ cv_i x wgUvi wb‡P bvgvi ci Aci GKLÛ cv_i P‚ovi y wgUvi wbP n‡Z †d‡j †`Iqv nj| hw` Df‡qB w¯’ive¯’v n‡Z c‡o Ges GKB m‡½ f‚wg‡Z cwZZ nq, Z‡e †`LvI †h, UvIqv‡ii D”PZv  eq \f((x + y)2,4x) wgUvi|
5 

A_ev,

K.
cÖgvY Ki †h, cÖw¶ß e¯‘i MwZc_ GKwU cive„Ë| 

L.
†Kvb mij‡iLvq f mgZ¡i‡Y Pjš— GKwU KYv t mg‡q s `~iZ¡ I cieZ©x t( mg‡q s( `~iZ¡ AwZµg K‡i| †`LvI †h,


( = 2 eq \b(\f(s(,t() – \f(s,t))((t + t()

O-wefvM: †hvMvkÖqx †cÖvMÖvg
7.
†hvMvkÖqx †cÖvMÖvg wK? †hvMvkÖqx †cÖvMÖv‡gi kZ© I myweav¸wj we¯—vwiZ Av‡jvPbv Ki| 
5

A_ev, 

GKRb e¨emvqx Zvi †`vKv‡bi Rb¨ †iwWI I †Uwjwfkb wg‡j 100 †mU wKb‡Z cv‡ib| †iwWI †mU I †Uwjwfkb †mU cÖwZwUi µqg~j¨ h_vµ‡g 40 Wjvi I 120 Wjvi| cÖwZ †iwWI I †Uwjwfkb †m‡U jvf h_vµ‡g 16 Wjvi I 32 Wjvi| m‡e©v”P 10400 Wjvi wewb‡qvM K‡i wZwb m‡e©v”P KZ jvf Ki‡Z cv‡ib?  
P-wefvM: cwimsL¨vb I m¤¢vebv
8.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
wb‡Pi Z_¨ mvwi n‡Z cwiwgZ e¨eavb I †f`vsK wbY©q Ki| 
	†kÖwY e¨vwß 
	51-55
	56-60
	61-65
	66-70
	71-75
	76-80

	MYmsL¨v
	7
	14
	22
	36
	15
	6



L.
`yBwU eR©bkxj NUbvi †¶‡Î m¤¢ve¨Zvi ms‡hvM m~ÎwU wjL I cÖgvY Ki| 

M.
GKwU ev‡· 10wU bxj I 15wU jvj gv‡e©j Av‡Q| GKRb evjK †hgb Lywk Uvb‡j cÖwZevi `yBwU (i) wfbœ is‡qi (ii) GKB is‡qi gv‡e©j nIqvi m¤¢vebv KZ? 
	DËigvjv
	1.
(M) (  eq \f(3,\r(2)) (1 ( i) 

2.
(K) P = 2q (  eq \r(d2 + 4q2) 

(L) 2, 128 I 7 

3.
(L)  eq \f((,8),  eq \f((,3),  eq \f(3(,8),  eq \f(2(,3),  eq \f(5(,8),  eq \f(7(,8)
	4.
(K) (–3, 2);  eq \b(–\f(13,6)( 2); y – 2 = 0; 6x + 23 = 0; 6x + 13 = 0;

(L)  eq \f(x2,9) + \f(y2,25) = 1; 4y = ( 25 

(M) 7x2 – 2y2 + 12xy – 2x + 4y – 7 = 0; 

7.
A_ev, 2880 Wjvi 
8.
(K) 6.34, 40.16; (M)  eq \f(1,2),  eq \f(1,2)


	
105. †m›Uªvj DB‡gÝ K‡jR, XvKv
	welq †KvW :
	2
	6
	5



mgq ( 3 NÈv 
D”PZi MwYZ (ZË¡xq) : cÖ_g cÎ
c~Y©gvb ( 75
[we. `ª. `w¶Y cvk¦©¯’ msL¨vgvb cÖ‡kœi c~Y©gvb ÁvcK|]
K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
A =  eq \b\bc\[(\a(3,5) \a(  2, −1)) n‡j A2 − 5A + 6I wbY©q Ki|

L.
A =  eq \b\bc\[(\s(\A(5,−1,4))   \s(\A(−7,2,−2))   \s(\A( 1,−3,−16))) Ges B =  eq \b\bc\[(\s(\A(3,2,1))   \s(\A(2,3,5))   \s(\A(1,2,1))) n‡j, AB wbY©q Ki|

M.
cÖgvY Ki :

 eq \b\bc\|(\s(\A(1,1,1))   \s(\A(1,p,p2))   \s(\A(1,p2,p4))) = p(p − 1)2 (p2 − 1)
2.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
Mathematics kãwUi A¶i¸‡jv‡K KZ cÖKv‡i mvRv‡bv hvq? Zv‡`i g‡a¨ KZ¸‡jv‡Z ¯^ieY©¸‡jv GK‡Î _v‡K?

L.
cÖgvY Ki− nCr + nCr−1 = n+1Cr
L-wefvM: R¨vwgwZ I †f±i
3.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
2 eq \o(^,i) + a eq \o(^,j) +  eq \o(^,k),  Ges 4 eq \o(^,i) – 2 eq \o(^,j) − 2 eq \o(^,k), †f±iØq ci¯úi j¤^ n‡j a Gi gvb KZ?

L.
a = 2 eq \o(^,i) – 2 eq \o(^,j) +  eq \o(^,k), Ges b = 6 eq \o(^,i) + 7 eq \o(^,j) − 6 eq \o(^,k),  n‡j b Gi Dci a Gi j¤^ Awf‡¶c wbY©q Ki|
4.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
5 ( 3 = 15

K.
(3, 2) we›`yMvgx GKwU mij‡iLv x A¶ Ges y A¶‡K h_vµ‡g A I B we›`y‡Z Giƒ‡c †Q` K‡i †hb g~jwe›`y O n‡j OA − OB = 2 GB †iLvi mgxKiY wbY©q Ki|

L.
`yBwU mij‡iLvi mgxKiY wbY©q Ki hviv (3, 4) we›`yMvgx Ges x − y + 4 = 0 †iLvi mv‡_ 60( †KvY Drcbœ K‡i|

M.
GKwU e„Ë (3, 5) Ges (6, 4) we›`y w`‡q hvq Ges e„‡Ëi †K›`ª y A‡¶i Dci Aew¯’Z| e„ËwUi mgxKiY wbY©q Ki|

N.
(−4, 3) we›`y n‡Z x2 + y2 − 4x − 6y − 12 = 0 e„‡Ë AswKZ ¯úk©‡Ki mgxKiY I ˆ`N©¨ wbY©q Ki|
M-wefvM: wÎ‡KvYwgwZ
5.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
cÖgvY Ki : cos4A − sin4A = 1 − 2 sin2A

L.
tan  =  eq \f(a,b) n‡j  eq \f(a sin q − b cos q,a sin q + b cos q) Gi gvb wbY©q Ki|

M.
†jLwPÎ A¼b Ki : y = cos x hLb − < x <  
6.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
hw` ((Ges tan ( = k tan ( nq Z‡e cÖgvY Ki †h, 


sin (( −  ( eq \f(k − 1,k + 1) sin 


L.
†Kvb wÎfz‡Ri evûÎ‡qi ˆ`N©¨ 13, 14, 15 GKK n‡j Zvi †¶Îdj wbY©q Ki|

M.
cÖgvY Ki †h sin 18( + cos 18( =  eq \r(2) cos 27(
N-wefvM: K¨vjKzjvm
7.
†h †Kvb GKwU cÖ‡kœi DËi `vI :
5 ( 1 = 5

K.
g‡b Ki ( : (( ( dvskbwUi msÁv wbæiƒc


((x) =  eq \b\lc\{(\s(3x + 1(  hLb x > 3,x2 − 2(   hLb − 2 ( x ( 3,2x + 3(  hLb x < − 2))


((2), ((4), ((−1), ((−3) wbY©q Ki|

L.
((x) = x2 + 3x + 1 Ges g(x) = 2x − 3 n‡j fog, gof wbY©q Ki|
8.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
5 ( 3 = 15

K.
gvb wbY©q Ki −  eq \a(lim,x ( 0)  eq \f(ex − e−x,x)
5

L.
x Gi †cÖw¶‡Z Aš—iR mnM wbY©q Ki : (†h †Kvb `yBwU)
5


(i) 2 sin x −  eq \f(1,5) log x −  eq \f(1,2) ex − 6 tan x (ii) ex cosx 



(iii)  eq \f(1 + sin x,1 − cos x)    (iv) x  eq \r(sin x)

M.
y =  eq \f(1,2) (ex + e−x) n‡j †`LvI †h  eq \b(\f(dy,dx))2 + 1 = y2 



N.
†h †Kvb `yBwU cÖ‡kœi DËi `vI :




(i) (sin5 x dx  (ii) (cos2 2x dx  (iii) eq \o\al((,  0,     \s\up9(\f((,2)))sin 2x cos x dx

	DËigvjv
	1.
(K)  eq \b\bc\[(\a(10,−15)   \a(−6,22))  (L)  eq \b\bc\[(\a(2,−2,−8)    \a\ar(−6,−11,( 78)    \a(−8,0,−16))
2.
(K) 4989600, 120960
3.
(K) 3  (L)  eq \f(−8,11)
4.
(K) 2x + 3y − 12 = 0; x − y − 1 = 0


(L) (2 −  eq \r(3)) x + y = 10 − 3 eq \r(3), (2 +  eq \r(3)) x + y = 10 + 3 eq \r(3).  (M) x2 + y2 + 18y − 124 = 0


(N) y − 3 = (  eq \f(5,\r(11)) (x + 4),  eq \r(2)
5.
(L)  eq \f(a2 − b2,a2 + b2) 
	6.
(L) 84 eM© GKK
7.
(K) 2, 13, 1, −3  (L) (fog) = 4x2 − 6x + 1, gof = 2x2 + 6x − 1
8.
(K) 2  (L) (i) 2 cos x −  eq \f(1,5x) −  eq \f(1,2)ex − 6 sec2x


(ii) ex (cos x − sin x) (iii)  eq \f(cos x − sin x − 1,(1 − cos x)2)

(iv)  eq \f(x cos x + 2 sin x,2\r(sin x))

(N) (i) − cos x +  eq \f(2,3) cos3x −  eq \f(1,5) cos5 x + c


(ii)  eq \f(1,2) x +  eq \f(1,8) sin 4x + c  (iii)  eq \f(2,3)


	
106. AvwRgcyi Mfb©‡g›U Mvjm© ¯‹zj GÛ K‡jR, XvKv
	welq †KvW :
	2
	6
	6



mgq ( 3 NÈv 
D”PZi MwYZ (ZË¡xq) : wØZxq cÎ
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[we. `ª. `w¶Y cvk¦©¯’ msL¨vgvb cÖ‡kœi c~Y©gvb ÁvcK|]
K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
cÖgvY Ki †h, |a + b| ( |a| + |b|


L.
 eq \r(6,−64) Gi gvb wbY©q Ki|

M.
 eq \r(3,a + ib) = x + iy n‡j, †`LvI †h, −2(x2 + y2) = a/x-b/y
2.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
27x2 + 6x − (p + 2) = 0, Gi GKwU g~j AciwUi e‡M©i mgvb n‡j p Gi gvb wbY©q Ki?

L.
x3 + ax2 + bx + c = 0 mgxKi‡Yi g~j¸wj a, b, c n‡j 



(a3 Gi gvb wbY©q Ki?

M.
(1− 2x) eq \s\up5(\f(−1,2)) Gi we¯—…wZ‡Z xr Gi mnM wbY©q Ki?
L-wefvM: R¨vwgwZ
3.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
Ggb cive„‡Ëi mgxKiY wbY©q Ki, hvi kxl©we›`y (2, 3) Ges wbqvgK †iLv y = 6 Ges Dc‡Kw›`ªK j‡¤^i ˆ`N©¨ wbY©q Ki?

L.
5x2 + 15x − 10y − 4 = 0 cive„‡Ëi kxl©, A¶‡iLv I wbqvgK †iLvi mgxKiY wbY©q Ki?

M.
†Kv‡bv Dce„‡Ëi GKwU †dvKvm I Gi Abyiƒc wbqvgK †iLvi ga¨eZx© `~iZ¡ 16 (GKK) Ges Gi Dr‡Kw›`ªKZv  eq \f(3,5), Dce„‡Ëi A¶Ø‡qi ˆ`N©¨ wbY©q Ki|
M-wefvM: wÎ‡KvYwgwZ
4.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
cÖgvY Ki †h, 2tan−1 x = sin−1  eq \f(2x,1 + x2) = cos−1  eq \f(1 − x2,1 + x2 ) 
= tan−1  eq \f(2x,1 − x2)

L.
hw` sin ( cos x) = cos (sin x) nq Z‡e †`LvI †h, 


x = (  eq \f(1,2) sin−1  eq \f(3,4)

M.
mgvavb Ki : 4 cosx cos 2x cos 3x = 1; hLb 0 < x < 

N-wefvM: ejwe`¨v
5.
K.
†Kvb Ro e¯‘i Dci Kvh©iZ `yBwU Amgvb wem`„k mgvš—ivj e‡ji jwäi gvb, w`K I wµqv we›`y wbY©q Ki|
5

L.
GKwU †njv‡bv mgZ‡ji f‚wg I ˆ`‡N©¨i mgvš—iv‡j wµqvkxj h_vµ‡g P Ges Q gv‡bi `yBwU c„_K ej cÖ‡Z¨‡K W IR‡bi †Kvb e¯‘‡K Z‡ji Dci w¯’i ivL‡Z cv‡i| cÖgvY Ki †h, 


w =  eq \f(PQ,\r(P2 − Q2)), (P > Q)
5
A_ev, K.
e‡ji j¤^vs‡ki Dccv`¨wU wjL Ges cÖgvY Ki|



L.
P + Q Ges P − Q ejØq  †Kv‡Y wµqviZ| Zv‡`i jwä ejØ‡qi Aš—©MZ †Kv‡Yi mgwØLÊ‡Ki mv‡_  eq \f(q,2) †Kvb Drcbœ K‡i| †`LvI †h, P : Q = tan  eq \f(a,2) : tan  eq \f(q,2)


6.
K.
cÖgvY Ki †h, v2 = u2  + 2(s
5

L.
`yBwU †e‡Mi e„nËg jwä G‡`i ¶z`ªZg jwäi n ¸Y †eMØ‡qi ga¨eZx© †Kvb  n‡j jwä †e‡Mi gvb G‡`i mgwói A‡a©K nq| cÖgvY Ki †h, cos =  eq \f(2 + n2,2(1 − n2))
5
A_ev, K.
cÖgvY Ki †h, k~‡b¨ wbw¶ß e¯‘i cÖ‡¶cK †KvY 


= tan−1  eq \b(\f(y,x) . \f(R,R − x))
5

L.
h D”PZv wewkó GKwU UvIqv‡ii kxl©we›`y Aev‡a coš— GKLÊ cv_i x wgUvi `~i‡Z¡ †cuŠQ‡j UvIqv‡ii kxl© we›`yi y wgUvi wb‡P †Kv‡bv we›`y Avi GKLÊ cv_i wb‡P †djv n‡jv| Giv GKB mv‡_ f‚wg‡Z co‡j †`LvI †h, h =  eq \f((x + y)2,4x) wgUvi
5
O-wefvM: †hvMvkÖqx †cÖvMÖvg
7.
†jLwP‡Îi mvnv‡h¨ Z = 2y − x Gi me©wbæ gvb wbY©q Ki|
5

mxgve×Zv : 3y − x ( 10, x + y ( 6, x − y ( 2; x, y ( 0 

A_ev, GKRb †jvK me©vwaK 500 UvKv e¨q K‡i K‡qKwU Pv‡qi Kvc I bv¯—vi †c­U wKb‡Z Pvq| cÖwZwU Pv‡qiKvc 30 UvKv I †c­‡Ui `vg 20 UvKv| Aš—tZ 3wU bv¯—vi †c­U I 6 wUi †ewk Pv‡qi Kvc wZwb wKb‡eb bv| Dc‡iv³ UvKvq wZwb †Kvb cÖKv‡ii KZ¸wj wRwbm wKb‡j GK‡Î me©vwaK wRwbm wKb‡Z cvi‡eb?
P-wefvM: cwimsL¨vb
8. 
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI :
5 ( 2 = 10

K.
¯^vfvweK msL¨vi e‡M©i †f`vsK wbY©q Ki|

L.
GKwU cv‡Î 2wU mv`v Ges 3wU Kv‡jv ej Aci cv‡Î 3wU mv`v Ges 4 wU Kv‡jv ej Av‡Q| cvÎ `yBwU n‡Z GKwU ej DVv‡bv n‡j ej ¸wj GKB is‡qi Ges wfbœ is‡qi nevi m¤¢vebv KZ?

M.
`yBwU AeR©bkxj NUbvi †¶‡Î m¤¢vebvi †hvM Dccv`¨wU wjL Ges cÖgvY Ki|
	DËigvjv
	1.
(L) ( 2i, (( eq \r(3) ( i)
2.
(K) 6, −1  (L) −a3 + 3ab − 3c  (M)  eq \f((2r)!,2r(r!)2)
3.
(K) x2 − 4x + 12y − 32 = 0, 12  

(L)  eq \b(−\f(3,2)( − \f(61,40)), 2x + 3 = 0, 40y + 81 = 0  

(M) 30 GKK I 24 GKK|
	4.
(M)  eq \f(p,8),  eq \f(p,3),  eq \f(3p,8),  eq \f(2p,3),  eq \f(5p,8),  eq \f(7p,8)
7.
Zmin = −2


A_ev, †c­‡Ui msL¨v = 16wU Ges Kv‡ci msL¨v = 6wU|
8.
(K)   eq \f(1,180) (16n4 + 30n3 − 5n2 − 30n − 11)


(L)  eq \f(18,35) Ges  eq \f(17,35)


	
107. `wbqv K‡jR, XvKv 
	welq †KvW :
	2
	6
	5
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D”PZi MwYZ (ZË¡xq) : cÖ_g cÎ
c~Y©gvb ( 75
[we. `ª. `w¶Y cvk¦©¯’ msL¨vgvb cÖ‡kœi c~Y©gvb ÁvcK|]
K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
A =  eq \b\lc\[(\a\ar(–2,1,1))   eq \a\ar(6,–3,5)   eq \b\rc\](\a(4,2,2)) Ges B =  eq \f(1,64)

 eq \b\lc\[(\a\ar(–16,0,8))   eq \a\ar(8,–8,16)   eq \b\rc\](\a(24,8,0)) n‡j †`LvI †h, B = A–1  

L.
cÖgvY Ki :  eq \b\lc\|(\a(x2,x2 + xy,xy))   eq \a(yz,y2,y2 + yz)  eq \b\rc\|(\a(zx + z2,zx,z2)) = 4x2y2z2

M.
(-Gi gvb KZ n‡j wb‡Pi g¨vwUª·¸wj e¨wZµgx n‡e? 
2.52=5


i.  eq \b\bc\[(\a\al\vs4\co2(2(,    ( – 1,–5,    ( + 2))
ii.  eq \b\lc\[(\a\al\vs5\co2(( + 4, ,2,))  eq \b\rc\](\a\ar\vs5\co2(8, ,( – 2,)) 

2.
¯^ieY©¸wj‡K c„_K bv †i‡L INSURANCE kãwUi A¶i¸wj‡K KZ cÖKv‡i mvRv‡bv hvq? 
5
A_ev,

Cambridge kãwUi eY©¸wj †_‡K cuvPwU‡K wb‡q hw` wfbœ wfbœ kã MVb Kiv hvq Z‡e Zv‡`i KZ¸wj‡Z me KqwU ¯^ieY© eZ©gvb _vK‡e?
L-wefvM: R¨vwgwZ I †f±i
3.
a Gi gvb KZ n‡j 2i + aeq \o(j,_) + k, Ges 4i – 2eq \o(j,_) – 2k ci¯úi j¤^ n‡e?
5
A_ev,

A(0, 1, 2), B(–1, 3, 0) I C(1, –1, 1) we›`y wZbwUi Ae¯’vb †f±i wjL Ges | eq \o(®,AB)| I | eq \o(®,AC)| wbY©q Ki| 
4.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
53=15

K.
5x + 4y – 20 = 0 mij‡iLvi A¶Ø‡qi ga¨eZ©x LwÊZ Ask‡K mgvb wZb fv‡M wef³ K‡i Ggb we›`yØ‡qi mv‡_ g~jwe›`yi ms‡hvRK †iLvi mgxKiY wbY©q Ki| 

L.
(6, –7) we›`yMvgx `yBwU mij‡iLvi cÖ‡Z¨‡K y + x eq \r(3) = 1 †iLvi mv‡_ 60( †KvY Drcbœ Ki‡j Zv‡`i mgxKiY wbY©q Ki| 

M.
2x – y = 3 †iLvi Dci †K›`ªwewkó GKwU e„Ë (3, –2) I (–2, 0) we›`yMvgx| e„ËwUi mgxKiY wbY©q Ki| 

N.
3x + by – 1 =0 †iLvwU x2 + y2 – 8x – 2y + 4 = 0 e„Ë‡K ¯úk© Ki‡j b-Gi gvb wbY©q Ki| 
M-wefvM: wÎ‡KvYwgwZ
5.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
hw` sin( + cosec( = 2 nq, Z‡e cÖgvY Ki †h, 


sinn( + cosecn( = 2.

L.
GK e¨w³ e„ËvKvi c‡_ N›Uvq 5 wK.wg. †e‡M cwiågY K‡i 15 †m‡K‡Û GKwU e„ËPvc AwZµg K‡i| hw` H e„ËPvc †K‡›`ª  eq \f(5(,12) †KvY Drcbœ K‡i Z‡e e„ËvKvi c‡_i e¨vmva© wbY©q Ki| 

M.
–( ( x ( ( e¨ewa‡Z y = sinx dvsk‡bi †jLwPÎ A¼b Ki| 
6.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
hw` A + B + C = ( nq, Z‡e cÖgvY Ki †h, 



sin(B + C – A) + sin(C + A – B) + sin(A + B – C) = 4sinAsinBsinC.


L.
(ABC-G cosA = sinB – cosC n‡j †`LvI †h, wÎfzRwU mg‡KvYx| 

M.
cÖgvY Ki †h, cos2(A – 120() + cos2A + cos2(A + 120() =  eq \f(3,2) 
N-wefvM: K¨vjKzjvm
7.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
51=5

K.
f(x) = cos(lnx) n‡j, †`LvI †h,  eq \f(1,2) eq \b\bc\[(f\b(\f(x,y)) + f(xy)) = f(x) f(y) 

L.
f : (  (, dvskbwU f(x) = x2 + 1 Øviv msÁvwqZ| 


i. f–1(0) = KZ? 


ii. f–1 [10, 26] = KZ? 
8.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
53=15

K.
y2 = x Ges x2 = y cive„ËØq Øviv Ave× †¶‡Îi †¶Îdj wbY©q Ki| 

L.
y(x – 1)(x – 2) – x + 3 = 0 eµ‡iLvwU x-A¶‡K †h we›`y‡Z †Q` K‡i D³ we›`y‡Z ¯úk©K I Awfj‡¤^i mgxKiY wbY©q Ki| 

M.
g~j wbq‡g ax-Gi Aš—iR wbY©q Ki| 

N.
gvb wbY©q Ki:  eq \s(lim,x(\f((,2)) 

 eq \f(1 – sinx,cosx) 
	DËigvjv
	1.
(M) (i) − 5,  eq \f(1,2)  (ii) −6, 4.
2.
8640, A_ev, 1800

3.
a = 3 A_ev,   eq \o((,A) =  eq \o((,j) + 2 eq \o((,k),  eq \o((,B) = −  eq \o((,i) + 3 eq \o((,j),  eq \o((,C) =  eq \o((,i) −  eq \o((,j) +  eq \o((,k), 3,  eq \r(6)
4.
(K) 5x − 2y = 0, 5x − 8y = 0

(L) y + 7 = 0,  eq \r(3)x − y − 7 − 6 eq \r(3) = 0

(M) x2 + y2 + 3x + 12y + 2 = 0 

(N) 2 A_ev, −  eq \f(1,6)
	5.
(L) 15.915 wgUvi
7.
(L) (i) (,  (ii) {x : −5 ( x ( − 3 A_ev, 3 ( x ( 5}
8.
(K)  eq \f(1,3) eM© GKK  

(L) x − 2y − 3 = 0, 2x + y − 6 = 0  

(M) ax lna (N) 0


	
108. `wbqv K‡jR, XvKv
	welq †KvW :
	2
	6
	6



mgq ( 3 NÈv 
D”PZi MwYZ (ZË¡xq) : wØZxq cÎ
c~Y©gvb ( 75
[we. `ª. `w¶Y cvk¦©¯’ msL¨vgvb cÖ‡kœi c~Y©gvb ÁvcK|]
K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
†`LvI †h,  eq \R(3) GKwU Ag~j` msL¨v|

L.
−1 + i eq \r(3) RwUj msL¨vi gWzjvm I Av¸©‡g›U wbY©q Ki|

M.
7 − 30 eq \r(−2) Gi eM©g~j wbY©q Ki|
2.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
†`LvI †h, (x − a) (x − b) + (x − b) (x − c) + (x − c) (x − a) = 0 mgxKi‡Yi g~j¸wj me©`v ev¯—e n‡e Ges a = b = c bv n‡j Zviv mgvb n‡Z cv‡i bv|

L.
x2 + px + q = 0 Ges x2 + qx + p = 0 mgxKiY `yBwUi GKwU mvaviY g~j _vK‡j †`LvI †h, Zv‡`i Aci g~j `yBwU x2 + x + pq = 0 mgxKi‡Yi g~j n‡e|

M.
 eq \b(3 + \f(x,2))r Gi we¯—…wZ‡Z x7 I x8 Gi mnM ci¯úi mgvb n‡j n –Gi gvb wbY©q Ki|
L-wefvM: R¨vwgwZ
3.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
5x2 + 30x + 2y + 59 = 0 cive„‡Ëi kxl©we›`y, Dc‡K›`ª Ges wbqvgK †iLvi mgxKiY wbY©q Ki|

L.
Dce„‡Ëi e„nr I ¶z`ª A¶‡K h_vµ‡g x- A¶ I y- A¶ a‡i GKwU Dce„‡Ëi mgxKiY wbY©q Ki hvi Dc‡K›`ª `yBwUi ¯’vbvsK ((2, 0) Ges hvi e„nr A‡¶i ˆ`N©¨ 8 GKK|

M.
A¶ `yBwU‡K ¯’vbvs‡Ki A¶ a‡i GKwU Awae„‡Ëi mgxKiY wbY©q Ki hvi Dc‡K›`ª `yBwUi ga¨eZx© `~iZ¡ 16 GKK Ges Dr‡Kw›`ªKZv  eq \r(2)|
M-wefvM: wÎ‡KvYwgwZ
4.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
†`LvI †h, cos−1  eq \f(1,\r(5)) −  eq \f(1,2) sin−1 eq \f(3,5) + tan−1 eq \f(1,3) = tan−12.


L.
sin−1x + sin−1y =  eq \f(p,2) nq, Z‡e cÖgvY Ki †h, x2 + y2 = 1


M.
mgvavb Ki : cos7 = cos3+ sin5( hLb −  eq \f(p,2) <  <  eq \f(p,2)
N-wefvM: ejwe`¨v
5.
K
j¤^vs‡ki m~Î eY©bv Ki I cÖgvY Ki|
1+4 = 5

L.
l ˆ`N©¨ wewkó GKwU m~Zvi GK cÖvš— †Kv‡bv Lvov †`Iqv‡j AvUKv‡bv Av‡Q Ges Zvi Aci cÖvš— a e¨mva© wewkó GKwU mylg gm„Y †Mvj‡Ki Dci¯’ †Kv‡bv we›`y‡Z mshy³ Av‡Q| †MvjKwUi IRb w n‡j †`LvI †h, myZvwUi Uvb  eq \f(w(a + l),\r(2al + l2))
5
A_ev, K.
`yBwU Amgvb, Am`„k mgvš—ivj e‡ji jwäi gvb, w`K I wµqvwe›`y wbY©q Ki|
5

L.
ABC wZbwU †KŠwYK we›`y A, B, C-†Z mggyLx mgvš—ivj ej P, Q, R Kvh©iZ Av‡Q| G‡`i jwä wÎfzRwUi fi‡K‡›`ª Kvh©iZ n‡j †`LvI †h, P = Q = R.
5
6.
K.
cÖPwjZ ms‡KZ gvjvq cÖgvY Ki †h, v2 = u2 + 2fs.
5



L.
†mÖvZ bv _vK‡j GKRb muvZvi“ 100 wgUvi PIov GKwU b`x muvZvi w`‡q wVK †mvRvmywR fv‡e 4 wgwb‡U cvi nq Ges †mÖvZ _vK‡j GKB c‡_ b`x cvo n‡Z 5 wgwbU mgq cÖ‡qvRb nq| †mÖv‡Zi MwZ‡eM wbY©q Ki|
5
A_ev, K.
cÖgvY Ki †h, k~b¨ n‡Z Abyf‚wgK fv‡e cÖw¶ß e¯‘i MwZc_ GKwU cive„Ë|

L.
GKwU ej u †e‡M Lvov Dc‡ii w`‡K wb‡¶c Ki‡j Zv t1 I t2 †m‡K‡Û h D”PZvq Ae¯’vb K‡i| cÖgvY Ki †h, h =  eq \f(1,2) g t1 t2
O-wefvM: †hvMvkÖqx †cÖvMÖvg
7.
†hvMvkÖqx †cÖvMÖvg Kx? †hvMvkÖqx †cÖvMÖvwgs Gi myweav¸‡jv Av‡jvPbv Ki|

5
A_ev, wb‡Pi †hvMvkÖqx †cÖvMÖvgwU‡K †jLwP‡Îi mvnv‡h¨ mgvavb K‡i me©wbæKiY Ki :

D‡Ïk¨ dvskb : Z = 2y − x


kZ©mg~n : 3y − x ( 10, x + y ( 6, x – y ( 2; x, y ( 0 

P-wefvM: cwimsL¨vb
8.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
`yBwU eR©bkxj NUbvi Rb¨ m¤¢ve¨Zvi ms‡hvM m~ÎwU †jL Ges cÖgvY Ki|

L.
GKwU ev‡· 15wU mv`v I 10wU Kv‡jv gv‡e©j Av‡Q| hw` †Kv‡bv e¨w³ ˆ`efv‡e ev· n‡Z `yBwU gv‡e©j D‡Ëvjb K‡i Zvn‡j gv‡e©j `yBwU wfbœ i‡Oi nIqvi m¤¢ve¨Zv KZ?

M.
†Kv‡bv GKwU wel‡q 100 Rb Qv‡Îi cÖvß b¤^i wbæiƒc :
	cÖvß b¤^i
	51-55
	56-60
	61-65
	66-70
	71-75
	76-80

	QvÎmsL¨v
	7
	14
	22
	36
	15
	6




QvÎ‡`i cÖvß b¤^‡ii cwiwgZ e¨eavb I Mo e¨eavb wbY©q Ki|
	DËigvjv
	1.
(L) gWzjvm = 2, Av¸©‡g›U =  eq \f(2p,3)  

(M) ( (5 − 3 eq \r((2))
2.
(M) 55
3.
(K) (−3, −7),  eq \b(−3( −\f(71,10)), 10y + 69 = 0; 


(L) 3x2 + 4y2 = 48;  

(M) x2 − y2 = 32.
	4.
(M) −  eq \f(5p,12), –  eq \f(2p,5), −  eq \f(p,5), −  eq \f(p,12), 0,  eq \f(p,5),  eq \f(2p,5)
6.
(L) 15 wgUvi/wgwbU
7.
A_ev, Zmin = − 2

8.
(L)  eq \f(1,2)  (M) 6.34, 4.312


	
109. we Gb K‡jR, XvKv
	welq †KvW :
	2
	6
	6
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[we. `ª. `w¶Y cvk¦©¯’ msL¨vgvb cÖ‡kœi c~Y©gvb ÁvcK|]
K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
a, b ( ( n‡j, cÖgvY Ki †h, |a ( b| ( |a| ( |b|.


L.
 eq \r(3,a + ib) = x + iy n‡j †`LvI †h,  eq \r(3,a ( ib) = x ( iy.


M.
†`LvI †h, (( 1 +  eq \r((3))4 + (( 1 (  eq \r((3))4 = ( 16.

2.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
Ggb GKwU mgxKiY wbY©q Ki hvi g~j `yBwU h_vµ‡g 


x2 ( 2ax + a2 ( b2 = 0 mgxKi‡Yi g~j `yBwUi mgwó Ges Aš—id‡ji ciggvb n‡e|

L.
 eq \b(3 + )
n Gi we¯—…wZ‡Z x7 I x8 Gi mnM mgvb n‡j 


(n ( (), n Gi gvb wbY©q Ki|

M.
(1 ( 5x + 6x2)(1 Gi we¯—…wZ‡Z xn Gi mnM wbY©q Ki|
L-wefvM: R¨vwgwZ
3.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
5x2 + 30x + 2y + 59 = 0 cive„‡Ëi kxl©we›`y, Dc‡K›`ª, Dc‡Kw›`ªK j‡¤^i ˆ`N©¨ Ges Gi A¶‡iLv I wbqvg‡Ki mgxKiY wbY©q Ki|

L.
Dce„‡Ëi cÖavb A¶Øq‡K x I y A¶ a‡i Ggb Dce„‡Ëi mgxKiY wbY©q Ki hvi Dr‡Kw›`ªKZv  eq \f(1,3) Ges Dc‡Kw›`ªK j‡¤^i ˆ`N©¨ = 8.

M.
Dc‡K›`ª (1, ( 8), Dr‡Kw›`ªKZv  eq \r(5) Ges 3x ( 4y = 10 wbqvgK wewkó Awae„‡Ëi mgxKiY wbY©q Ki|
M-wefvM: wÎ‡KvYwgwZ
4.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
†`LvI †h, sin cos(1 tan sec(1  eq \f(x,y) = 2 ( x2) eq \f(,y)
|

L.
mgvavb Ki: cosx + sinx = cos 2x + sin 2x.


M.
mgvavb Ki:  eq \r(3)cosx + sinx = 1, ( 2( ( x ( 2(.




N-wefvM: w¯’wZwe`¨v I MwZwe`¨v
5.
K.
e‡ji j¤^vs‡ki Dccv`¨wU eY©bvmn cÖgvY Ki|
5+5=10

L.
GKwU †njv‡bv mgZ‡ji f‚wg I ˆ`‡N©¨i mgvš—iv‡j wµqvkxj h_vµ‡g P Ges Q gv‡bi `ywU c„_K ej cÖ‡Z¨‡K W IR‡bi †Kvb e¯‘‡K Z‡ji Dci w¯’i ivL‡Z cv‡i| cÖgvY Ki †h, 


W = 2 ( Q2) eq \f(PQ,)
 , P > Q.

A_ev,

K.
`ywU Amgvb Am`„k mgvš—ivj e‡ji jwäi gvb, w`K I wµqvwe›`y wbY©q Ki|

L.
P, Q, R m`„k mgvš—ivj ejÎq h_vµ‡g ABC wÎfz‡Ri †KŠwYK we›`y A, B, C †Z wµqv K‡i| G‡`i jwä wÎfzRwUi fi‡K›`ªMvgx n‡j, cÖgvY Ki †h, P t Q t R = tanA t tanB t tanC.
6.
K.
mPivPi ms‡KZgvjvq cÖgvY Ki †h, v2 = u2 + 2fs.
5+5=10

L.
GKwU e¯‘KYv w¯’ive¯’v †_‡K GKwU mij‡iLv eivei hvÎv K‡i cÖ_‡g f1 mylg Z¡i‡Y Ges c‡i f2 mylg g›`‡b P‡j| hw` Zv t mg‡q hvÎv we›`y †_‡K s `~i‡Z¡ wM‡q _v‡g, Z‡e cÖgvY Ki †h,  eq \f(t2,2s) =  eq \f(1,f1) +  eq \f(1,f2) .
A_ev,

K.
†`LvI †h, evqyk~b¨ ¯’v‡b †Kv‡bv cÖw¶ß e¯‘i MwZc‡_i mgxKiY: y = x tan( eq \b(1 ( )
, †hLv‡b wb‡¶c †KvY ( Ges Avbyf‚wgK cvj­v R.

L.
GKwU UvIqv‡ii P‚ov n‡Z GKLÛ cv_i P‚ovi x wgUvi wb‡P bvgvi ci Aci GKLÊ cv_i P‚ovi y wgUvi wbP n‡Z †d‡j †`Iqv n‡jv| hw` Df‡q w¯’ive¯’v n‡Z c‡o GKB m‡½ f‚wg‡Z cwZZ nq, Z‡e †`LvI †h, UvIqv‡ii D”PZv  eq \f((x + y)2,4x) wgUvi|
O-wefvM: †hvMvkÖqx †cÖvMÖvg
7
K.
†hvMvkÖqx †cÖvMÖvg wK? Gi myweav¸wj wjL|
5
A_ev,

L.
†jLwP‡Îi mvnv‡h¨ Z = 2y ( x Gi me©wbæKiY Ki, hLb kZ©¸wj: 3y ( x ( 10, x + y ( 6, x ( y ( 2; x, y ( 0.

P-wefvM: cwimsL¨vb
8.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
`ywU AeR©bkxj NUbvi †¶‡Î m¤¢vebvi ms‡hvM m~Î eY©bvmn cÖgvY Ki|

L.
GKRb cix¶v_©xi evsjvq †dj Kivi m¤¢vebv  eq \f(1,5) , evsjv Ges Bs‡iRx `yBwU‡Z cv‡mi m¤¢vebv  eq \f(3,4) Ges `yBwUi †h‡Kvb GKwU‡Z cv‡mi m¤¢vebv  eq \f(7,8) n‡j, Zvi †Kej Bs‡iRx‡Z cv‡mi m¤¢vebv KZ?

M.
†f`v¼ I cwiwgZ e¨eavb wK? wb‡Pi wb‡ekb †_‡K cwiwgZ e¨eavb wbY©q Ki:
	eqm (eQi)
	20-30
	30-40
	40-50
	50-60
	60-70

	kÖwg‡Ki msL¨v
	25
	40
	20
	10
	5


	DËigvjv
	2.
(K) x2 − 2(a + b)x + 4ab = 0  

(L) 55  (M) 3n + 1 − 2n + 1
3.
(K) (−3, −7);  eq \b(−3( − \f(71,10)) ;  eq \f(2,5); x + 3 = 0; 10y + 69 = 0


(L)  eq \f(4x2 ,81) +  eq \f(y2,18) = 1  

(M) 4x2 + 11y2 − 24xy − 50x − 225 = 0
	4.
(L) 2n eq \f(2,3) (,4) eq \b(n( + )
 hLb n ( (  

(M) −  eq \f(3p,2), −  eq \f(p,6),  eq \f((,2),  eq \f(11p,6)
7.
(L) Zmin = −2 
8.
(L)  eq \f(3,40)  (M) 11


	
110. wewmAvBwm K‡jR, XvKv
	welq †KvW :
	2
	6
	5
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[we. `ª. `w¶Y cvk¦©¯’ msL¨vgvb cÖ‡kœi c~Y©gvb ÁvcK|]
K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
 †`LvI †h,  eq \b\bc\|(     eq \a(c + a,r + p,z + x)     eq \a(a + b,p + q,x + y))
 = 2 eq \b\bc\|(     eq \a(b,q,y)     eq \a(c,r,z))
.

L.
A =  eq \b\bc\((\a(1,3)   \a(2,(4)) n‡j, A2, A3 wbY©q Ki| AZci †`LvI †h,


A2 + 3A ( 10I =  eq \b(    eq \a(0,0))


M.
A = (2,(1) eq \b\bc\((     eq \a((4,1,(1)     eq \a(2,0,1))
 Ges AB = BA = I n‡j, B wbY©q Ki|
2.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
†`LvI †h, nCr + nCr ( 1 = n + 1Cr.


L.
MATHEMATICS kãwUi eY©¸‡jv‡K KZfv‡e mvRv‡bv hvq? G‡`i KZ¸‡jv‡Z ¯^ieY©¸‡jv GK‡Î _vK‡e?
L-wefvM: R¨vwgwZ I †f±i
3.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
†`LvI †h,  eq \o(a,() = 3 eq \o(i,() ( 2 eq \o(j,() +  eq \o(k,(),  eq \o(b,() =  eq \o(i,() ( 3 eq \o(j,() + 5 eq \o(k,() Ges  eq \o(c,() = 2 eq \o(i,() +  eq \o(j,() ( 4 eq \o(k,() †f±i¸wj GKwU mg‡KvYx wÎfzR Drcbœ K‡i|

L.
Ggb GKwU GKK †f±i wbY©q Ki hv  eq \o(a,() =  eq \o(i,() + 2 eq \o(j,() + 2 eq \o(k,() Ges


 eq \o(b,() = 2 eq \o(i,() ( 2 eq \o(j,() +  eq \o(k,() †f±iØq Øviv m„ó mgZ‡ji Dci j¤^|
4.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
5 ( 3 = 15

K.
(a, b) we›`ywU 3x ( 4y + 1 = 0 Ges 4x + 3y + 1 = 0 †iLvØq n‡Z mg`~ieZ©x n‡j, †`LvI †h, a + 7b = 0.


A_ev, 7a ( b + 2 = 0


L.
`yBwU mij‡iLv (( 1, 2) we›`y w`‡q hvq Ges 3x ( y + 7 = 0 †iLvi mv‡_ 45( †KvY Drcbœ K‡i| †iLv `yBwUi mgxKiY wbY©q Ki Ges G‡`i mgxKiY †_‡K cÖgvY Ki †h, Zviv ci¯úi j¤^|

M.
Ggb GKwU e„‡Ëi mgxKiY wbY©q Ki hv x-A¶‡K (4, 0) we›`y‡Z ¯úk© K‡i Ges hvi Øviv y-A‡¶i †Q`vs‡ki cwigvY 6 GKK| †`LvI †h, Giƒc `yBwU e„Ë cvIqv hv‡e|

N.
(3, 7) Ges (9, 1) we›`yØ‡qi ms‡hvM †iLvsk‡K e¨vm a‡i AswKZ e„‡Ëi mgxKiY wbY©q Ki| †`LvI †h, x + y = 4 mij‡iLvwU H e„‡Ëi GKwU ¯úk©K|
M-wefvM: wÎ‡KvYwgwZ
5.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
y = sinx ; ( 5 ( x ( 5 Gi †jLwPÎ AsKb Ki|

L.
hw` a cos2x + b sin2x = c nq Z‡e †`LvI †h,


tanx =  ( a,b ( c) eq \r()


M.
tan ( + sin( = m Ges tan( ( sin( = n n‡j


†`LvI †h, m2 ( n2 = 4 eq \r(mn)
6.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
†`LvI †h, 16 cos  eq \f(2(,15) cos  eq \f(4(,15) cos  eq \f(8(,15) cos  eq \f(14(,15) = 1.


L.
†h †Kvb wÎfzR ABC-G a4 + b4 + c4 = 2a2(b2 + c2) n‡j, †`LvI †h, A = 45( A_ev A = 135(.


M.
†`LvI †h, sin3x + sin3(120( + x) + sin3(240( + x) = (  eq \f(3,4) sin 3x.

N-wefvM: K¨vjKzjvm
7.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
hw` f(x) = cos(lnx) nq Z‡e,


f(x) f(y) (  eq \f(1,2)  eq \b\bc\[(f)
 + f(xy))
 Gi gvb wbY©q Ki|

L.
hw` f(x) =  eq \b\lc\{(\s(3x ( 1 ; x > 3,x2 ( 2  ; ( 2 ( x ( 3 nGj(,2x + 3 ; x < ( 2))


f(2), f(4), f((1), f((3), f(3) wbY©q Ki|
8.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
5 ( 3 = 15

K.
g~j wbq‡g xn-Gi Aš—iK mnM wbY©q Ki|

L.
y =  eq \r((4 + 3 sinx)) n‡j †`LvI †h,


2y  eq \f(d2y,dx2) + 2 eq \b()
2 + y2 = 4.


M.
y = x3 ( 3x2 ( 2x + 1 eµ‡iLvi †h mKj we›`y‡Z ¯úk©K¸‡jv A¶Ø‡qi mv‡_ mgvb mgvb †KvY Drcbœ K‡i Zv‡`i fzR wbY©q Ki|

N.
gvb wbY©q Ki (†h †Kvb `yBwU): 


(i) (  eq \f(tanx,(n(cosx))dx ; (ii) (  eq \f(d(,1 + 3cos2()


(iii) eq \o\al((,  0,     ln2)  eq \f(ex,1 + ex) dx (iv) eq \o\al((,  0,     e2)  eq \f(1,x(1 + (nx))dx
	DËigvjv
	1.
(L)  eq \b\bc\[(\a\ar\vs5\co2(7,    –6,–9,    22)),  eq \b\bc\[(\a\ar\vs5\co2(–11,    38,57,    –106))  (M)  eq \b\lc\[(\a\ar(1,2,3))   eq \a\ar(2,5,7)   eq \b\rc\](\a(–2,–4,–5))
2.
(L) 4989600, 120960  
3.
(L) ( eq \f(1,3) (2 eq \o(^,i) +  eq \o(^,j) – 2 eq \o(^,k))
4.
 (L) 2x + y = 0, x – 2y + 5 = 0  

(M) x2 + y2 – 8x ( 10y + 16 = 0 


(N) x2 + y2 – 12x – 8y + 34 = 0  
	7.
(K) 0  (L) 2, 11, –1, –3, 7  
8.
(K) nxn(1  (M) 1 (  eq \r(2), 1 (  eq \f(2,\r(3)) 

(N) (i) – (n [(n |cosx|] + c (ii)  eq \f(1,2)tan–1  eq \b(\f(tan(,2)) + c ; 



(iii) (n eq \f(3,2) ; (iv) (n 3  


	
111. ivRvievM cywjk jvBb ¯‹zj GÛ K‡jR, XvKv
	welq †KvW :
	2
	6
	6



mgq ( 3 NÈv 
D”PZi MwYZ (ZË¡xq) : wØZxq cÎ
c~Y©gvb ( 75
[we. `ª. `w¶Y cvk¦©¯’ msL¨vgvb cÖ‡kœi c~Y©gvb ÁvcK|]
K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
(i) a, b, ( ( Gi Rb¨ cÖgvY Ki |a + b| ( |a| + |b|



(ii) |x ( 1| <  eq \f(1,10) n‡j cÖgvY Ki |x2 ( 1| <  eq \f(21,100)

L.
a + b + c = 0 n‡j cÖgvY Ki 


(a + b( + c(2)3 + (a + b(2 + c()3 = 27abc.


M.
 eq \r(3,a + ib) = x + iy n‡j cÖgvY Ki


(i)  eq \r(3,a ( ib) = x ( iy



(ii)  eq \f(a,x) +  eq \f(b,y) = 4(x2 ( y2)

2.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
Ggb GKwU wØNvZ mgxKiY wbY©q Ki hvi g~j `yBwU h_vµ‡g x2 ( 2bx + b2 ( a2 = 0 mgxKi‡Yi g~jØ‡qi mgwó I Aš—id‡ji abvÍK gvb n‡e|

L.
†`LvI †h, (x2 ( 2 +  eq \f(1,x2))n Gi we¯—…wZ‡Z ga¨c`


  eq \f(1.3.5.......(2n ( 1),n!) ((2)n.

M.
†`LvI †h, (1 ( 5x + 6x2)(1 Gi we¯—…wZ‡Z xn Gi mnM 


3n + 1 ( 2n + 1.

L-wefvM: R¨vwgwZ
3.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
y2 = 16x cive„‡Ëi †Kvb we›`y n‡Z Zvi Dc‡K‡›`ªi `~iZ¡ 6 H we›`yi ¯’vbv¼ wbY©q Ki|

L.
P Gi †Kvb gv‡bi Rb¨  eq \f(x2,P) +  eq \f(y2,25) = 1 Dce„ËwU (6, 4) we›`yMvgx? H Dce„‡Ëi Dr‡Kw›`ªKZv I Dc‡K‡›`ªi Ae¯’vb wbY©q Ki|

M.
†h Awae„‡Ëi wbqvgK 2x + y = 1 Dc‡K›`ª (1, 1) I Dr‡Kw›`ªKZv  eq \r(3) Zvi mgxKiY wbY©q Ki|
M-wefvM: wÎ‡KvYwgwZ
4.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
5 ( 3 = 15

K.
(i) hw` sin(1x + sin(1y =  eq \f((,2) n‡j cÖgvY Ki x2 + y2 = 1.



(ii) cÖgvY Ki cotcos(1 sintan(1  eq \f(3,4) =  eq \f(3,4).


L.
mgvavb Kit  eq \r(3) sin( ( cos( = 2, ( 2( < ( < 2(.


M.
mgvavb Kit 4cosxcos2xcos3x = 1, 0 < x < (.

N-wefvM: ejwe`¨v
5.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
j¤^vsk‡Ki Dccv`¨wU eY©bvmn cÖgvY Ki|

L.
GKwU iwki `yB cÖv‡š— GKB Avbyf‚wgK †iLvq A I B we›`y‡Z Ave× Av‡Q| iwkwUi C we›`y‡Z W IR‡bi GKwU e¯‘‡K wMuU w`‡q evav Av‡Q| ABC wÎfz‡Ri †¶Îdj ( Øviv m~wPZ n‡j †`LvI †h, iwki CA As‡ki Uvb  eq \f(wb,4c() (c2 + a2 ( b2).
A_ev,

K.
`yBwU Am`„k Amgvb mgvš—ivj e‡ji jwäi gvb I cÖ‡qvM we›`y wbY©q Ki|

L.
P I Q gv‡bi `yBwU m`„k mgvš—ivj e‡ji jwä O we›`y‡Z wµqv K‡i| P †K R cwigvY I Q †K S cwigvY e„w× Ki‡jI jwä O we›`y‡Z wµqv K‡i| Avevi P I Q Gi e`‡j Q I R wµqv Ki‡jI jwä O we›`y‡Z wµqv K‡i| cÖgvY Ki †h, 


S = R (  eq \f((Q ( R)2,P ( Q).
6.
K.
mPivPi ms‡KZ gvjvq cÖgvY Ki v2 = u2 + 2fs.
5

L.
GKwU †Uªb mij †ijc‡_ 2km e¨eav‡b `yBwU †÷k‡b _v‡g| GK †÷kb †_‡K Ab¨ †ók‡b †cuŠQv‡Z mgq jv‡M 4 wgwbU| †UªbwU Gi MwZc‡_i cÖ_g Ask x mgZ¡i‡Y Ges wØZxq Ask y mgg›`‡b P‡j| cÖgvY Ki  eq \f(1,x) +  eq \f(1,y) = 4.
5
A_ev,

K.
h D”PZv wewkó GKwU UvIqv‡ii kxl©we›`y n‡Z Aev‡a coš— GKLÊ cv_i x wgUvi `~i‡Z¡ †cuŠwQ‡j UvIqv‡ii kxl© we›`y n‡Z y wgUvi bx‡P †Kvb we›`y †_‡K Avi GKLÊ cv_i †d‡j †`Iqv nj| Giv GKB mv‡_ f‚wg‡Z co‡j †`LvI †h, 


h =  eq \f((x + y)2,4x).

L.
cÖgvY Ki wbw`©ó †e‡M k~‡b¨ wbw¶ß e¯‘i MwZ c‡_i mgxKiY y = x tan( eq \b(1 ( )
.
O wefvM: †hvMvkÖqx †cÖvMÖvg
7.
m‡e©v”P KiY Ki: Z = 2x + 3y.
5(1 = 5

kZ©mg~nt x + 2y ( 10, x + y ( 6, x ( 4, xy ( 0
A_ev,



GKRb f`ª †jvK m‡e©v”P 100 UvKv e¨q K‡i wKQy msL¨K Kjg I †cwÝj wKb‡Z Pvb| cÖwZwU Kjg I †cwÝ‡ji g~j¨ h_vµ‡g 12 I 8 UvKv| wZwb Aš—Zt GKwU Kjg wKb‡eb wKš‘ 4wUi AwaK †cwÝj wKb‡eb bv| H f`ª‡jvK †Kvb cÖKv‡ii wRwbm wKb‡j GK‡Î me©vwaK msL¨K wRwbm wKb‡Z cvi‡eb|
P-wefvM: cwimsL¨vb
8.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
m¤¢ve¨Zvi ms‡hvM m~ÎwU wjL| `yBwU AeR©bkxj NUbvi †¶‡Î Zv cÖgvY Ki|

L.
GKwU K‡j‡Ri GKv`k †kÖwYi 40 Rb Qv‡Îi g‡a¨ 20 Rb dzUej †L‡j, 25 Rb wµ‡KU †L‡j Ges 10 Rb dzUej I wµ‡KU †L‡j| Zv‡`i g‡a¨ †_‡K GKRb †L‡jvqvo‡K ˆ`e fv‡e wbe©vPb Kiv nj| hw` †Q‡jwU dzUej †L‡j Z‡e Zvi wµ‡KU †Ljvi m¤¢ve¨Zv wbY©q Ki|

M.
bx‡Pi Z_¨ mvwi †_‡K cwiwgZ e¨eavb I †f`v¼ wbY©q Ki|
	†kÖwYe¨vwß
	20-24
	25-29
	30-34
	35-39
	40-44
	45-49

	MYmsL¨v
	7
	10
	15
	13
	9
	6


	DËigvjv
	2.
(K) x2 − 2(a + b) x + 4ab = 0
3.
(K) (2, ( 4 eq \r(2))  (L) p = 100; e =  eq \f(\r(3),2), ((5 eq \r(3), 0)


(M) 7x2 − 2y2 + 12xy − 2x + 4y − 7 = 0
	4.
(L) −  eq \f(4(,3),  eq \f(2(,3)  (M)  eq \f((,8),  eq \f((,3),  eq \f(3(,8),  eq \f(5(,8),  eq \f(7(,8).
7.
Zmax = 16 A_ev, 3wU Kjg, 8wU †cwÝj
8.
(L)  eq \f(1,2)  (M) 7.38 (cÖvq), 54.5 (cÖvq)



K.
cÉgvY Ki ˆh,  eq \f(1,sin10() (  eq \f(,cos10()
 = 4.


L.
A + B + C = ( nGj cÉgvY Ki ˆh, cosA + cosB + cosC = 1 + 4sin  eq \f(A,2) sin  eq \f(B,2) sin  eq \f(C,2) .


M.
†h †Kvb wÎfzR ABC G cÖgvY Ki a sin eq \b( + B)
 = (b + c)sin  eq \f(B,2)
N-wefvM: K¨vjKzjvm
7.
y = f(x) =  eq \f(ax + b,cx ( a) n‡j f(y) †K x Gi gva¨‡g cÖKvk Ki|
A_ev, A = R ( {2}, B = R ( {1} Ges f : A ( B †K f(x) =  eq \f(x ( 3,x ( 2) Øviv msÁvwqZ Kiv nj, †`LvI †h, dvskbwU GK-GK Ges mvwe©K| f(1(x) wbY©q Ki|
8.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
5 ( 3 = 15

K.
gvb wbY©q Kit (i) Lt (,2) eq \s\do6(x ( )
  eq \f(sec3x ( tan3x,tanx) ;



(ii) Ltx(0  eq \f(1 ( 2cosx + cos2x,x2)

L.
x-Gi mv‡c‡¶ Aš—iK mnM wbY©q Kit (†h †Kvb 2wU)
5


(i)  eq \f(xsin x,1 + cosx) ; (ii) sin(1 ( x2) eq \f(x + , eq \r(2))
 ; (iii) xxx .


M.
y = x3 ( 3x2 ( 2x + 1 eµ‡iLvi †h mg¯— we›`y‡Z ¯úk©K A¶Ø‡qi mv‡_ mgvb mgvb †KvY Drcbœ K‡i Zvi fzR wbY©q Ki|

N.
†hvMR wbY©q Kit (†h †Kvb 2wU)


(i) ( 1) eq \f(1,cos2x )
 dx ; (ii)  ex {tanx ( ln(sec x)}dx ;



(iii) ( eq \o(1,0)x sin(1xdx.
	DËigvjv
	1.
(M) (x, y, z) = (2, 2, 1)
2.
60 

A_ev : 344
3.
 eq \f(8,3)  eq \o(^,a), 19.42 eM© GKK| 
4.
(K) 5x – 2y = 0, 5x ( 8y = 0 

 (L) 16x – 48y + 23 = 0, 24x + 8y + 7 = 0  (M) x2 + y2 ( 10x + 8y + 16 = 0  

(N)  eq \r(3)y = x ( 8
5.
(M) 0,  eq \f((,3), (,  eq \f(5(,3) I 2( 
	7.
((y) = x 

A_ev,   eq \f(2x – 3,x – 1)
8.
(K) (i)  eq \f(3,2); (ii) –1  (L) (i)  eq \f(x + sinx,1 + cosx); (ii)  eq \f(1 – \f(x,\r(1 – x2)),\r(1 – 2x \r(1 – x2)));


(iii) xxx.xx [(1 + (nx) (nx +  eq \f(1,x)] 

(M) 1 (  eq \r(2), 1 (  eq \f(2,\r(3)) 

(N) (i) 2 eq \r(tanx – 1) + c; (ii) ex(n |secx| + c ; (iii)  eq \f((,8) 


	
113. nvg``© cvewjK K‡jR, XvKv
	welq †KvW :
	2
	6
	6



mgq ( 3 NÈv 
D”PZi MwYZ (ZË¡xq) : wØZxq cÎ
c~Y©gvb ( 75
[we. `ª. `w¶Y cvk¦©¯’ msL¨vgvb cÖ‡kœi c~Y©gvb ÁvcK|]
K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
hw` a, b, c ( ( Ges a + b = a + c nq, Z‡e cÖgvY Ki †h, b = c.


L.
cÖgvY Ki †h, ( 3)( 1 +  eq \b(,2)
)
n + ( 3)( 1 (  eq \b(,2)
)
n = 2


ev, ( 1; hLb n-Gi gvb h_vµ‡g 3 Øviv wefvR¨ ev n-Gi gvb Aci †Kv‡bv c~Y© msL¨v nq|

M.
gvb wbY©q Ki:  eq \r(4,( 81) .

2.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
ax2 + bx + c = 0 mgxKi‡Yi g~jØq (, ( n‡j,


cx2 ( 2bx + 4a = 0 mgxKi‡Yi g~jØq‡K ( Ges ( Gi gva¨‡g cÖKvk Ki|

L.
x2 + kx ( 6k = 0 Ges x2 ( 2x ( k = 0 mgxKiYØ‡qi GKwU gvÎ mvaviY g~j _vK‡j k-Gi gvb wbY©q Ki|

M.
(a + 3x)n Gi we¯—…wZ‡Z cÖ_g wZbwU c` h_vµ‡g b,  eq \f(21,2) bx I  eq \f(189,4) bx2 n‡j, a, b Ges n-Gi gvb wbY©q Ki|
L-wefvM: wÎ‡KvYwgwZ
3.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
cÖgvY Ki †h, sin(1 eq \b( sin()
 + sin(1() eq \b()
 =  eq \f((,2).


L.
mgvavb Ki : 2sinx sin3x = 1, 0 < x < 2(.

M.
mgvavb Ki : sinx + cosx = sin 2x + cos 2x.

M-wefvM: R¨vwgwZ
4.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
5x2 + 30x + 2y + 59 = 0 cive„‡Ëi Dc‡K›`ª, Dc‡Kw›`ªK j‡¤^i ˆ`N©¨, wbqvgK †iLv Ges A¶‡iLvi mgxKiY wbY©q Ki|

L.
 eq \f(4,5) Dr‡Kw›`ªKZv wewkó Ges  eq \b((  eq \r(5))
 we›`y w`‡q AwZµgKvix Dce„‡Ëi A¶Øq h_vµ‡g ¯’vbvs‡Ki A¶Ø‡qi Dci Aew¯’Z| Dce„ËwUi mgxKiY wbY©q Ki|

M.
GKwU Awae„‡Ëi mgxKiY wbY©q Ki hvi Dc‡K›`ª (1, (8), Dr‡Kw›`ªKZv  eq \r(5) Ges w`Kv¶‡iLvi mgxKiY 3x ( 4y = 10.

N-wefvM: w¯’wZwe`¨v I MwZwe`¨v
5.
K.
e‡ji mvg¨ve¯’vi wÎfzR m~ÎwU †jL I cÖgvY Ki|
5

L.
l ˆ`N©¨wewkó GKwU myZvi GKcÖvš— GKwU Dj¤^ †`qv‡j AvUKv‡bv Ges Ab¨ cÖvš— a e¨vmva© wewkó GKwU mylg †Mvj‡Ki mv‡_ hy³ Av‡Q| †MvjKwUi IRb w n‡j †`LvI †h, myZvi Uvb T = l2 + 2al) eq \f(w(l + a),)
 .
5
A_ev,

K.
`yBwU Amgvb wem`„k mgvš—ivj e‡ji jwäi gvb, w`K Ges wµqvwe›`yi Ae¯’vb wbY©q Ki|

L.
ABC wÎfz‡Ri cwi‡K›`ª O. GKwU ej P, AO eivei wµqviZ| †`LvI †h, B I C we›`y‡Z P Gi mgvš—ivj DcvskØ‡qi AbycvZ sin 2B t sin 2C.
6.
K.
mPivPi ms‡KZgvjvq cÖgvY Ki †h, v2 = u2 + 2fs.
5

L.
GKwU †Uªb mij †ijc‡_ 2 wK.wg. e¨eav‡b `yBwU †÷k‡b _v‡g| GK †÷kb †_‡K Ab¨ †÷k‡b †cuŠQv‡Z mgq jv‡M 4 wgwbU| †UªbwU Gi MwZc‡_i cÖ_g Ask x mgZ¡i‡Y Ges wØZxq Ask y mgg›`‡b P‡j| cÖgvY Ki †h,  eq \f(1,x) +  eq \f(1,y) = 4.
5
A_ev,

K.
cÖgvY Ki †h, Abyf‚wg‡Ki mv‡_ u †e‡M ( †Kv‡Y wbw¶ß e¯‘i MwZc‡_i mgxKiY y = x tan(  eq \b(1 ( )
.

L.
f‚wg †_‡K GKwU KYv u wgUvi/†m. †e‡M Lvov Dc‡ii w`‡K wb‡¶c Kivi t †m‡KÛ c‡i GKB ¯’vb n‡Z GKB †e‡M Aci GKwU KYv GKB w`‡K †Qvov n‡j, cÖgvY Ki †h, Zviv  eq \f(4u2 ( g2t2,8g) wgUvi DuPz‡Z wgwjZ n‡e|
O-wefvM: †hvMvkÖqx †cÖvMÖvg
7.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
†hvMvkÖqx †cÖvMÖvg ej‡Z wK eyS? †hvMvkÖqx †cÖvMÖvg MV‡bi avc¸‡jv †jL|

L.
GK e¨w³ 500 UvKvi g‡a¨ Kgc‡¶ 6wU MvgQv Ges 4wU †Zvqv‡j wKb‡Z Pvq| cÖwZwU MvgQvi `vg 30 UvKv Ges cÖwZwU †Zvqv‡ji `vg 40 UvKv| cÖ‡Z¨K cÖKv‡ii KZwU wRwbm wKb‡j cÖ`Ë kZ©vax‡b me©v‡c¶v †ewk msL¨K wRwbm wKb‡Z cvi‡e?
P-wefvM: cwimsL¨vb
8.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
cwiwgZ e¨eavb ej‡Z wK eyS? wb‡Pi Z_¨ mviwY †_‡K cwiwgZ e¨eavb I †f`v¼ wbY©q Ki|
	gvwmK Avq UvKv (nvRv‡i)
	5-9
	10-14
	15-19
	20-24
	25-29
	30-34

	Kg©Pvixi msL¨v
	15
	30
	55
	17
	10
	3



L.
mxgvš— I cÖZx‡Ki GKwU AsK mgvavb Ki‡Z cvivi m¤¢vebv h_vµ‡g  eq \f(1,3) Ges  eq \f(1,4) , Zviv GK‡Î AsKwU mgvavb Kivi †Póv Ki‡j AsKwU mgvav‡bi m¤¢vebv wbY©q Ki|

M.
GKwU ev‡· 15wU mv`v I 10wU Kv‡jv i‡Oi gv‡e©j Av‡Q| GKwU evjK †hgb Lywk Uvb‡j cÖwZev‡i `yBwU (i) GKB i‡Oi gv‡e©j; (ii) wfbœ i‡Oi gv‡e©j nIqvi m¤¢vebv wbY©q Ki|
	DËigvjv
	1.
(M) (  eq \f(3,\r(2)) (1 ( i)
2.
(K) x = −  eq \f(2,a) , −  eq \f(2,b)  

(L) K = 0, 3, 8  

(M) a = 2, b = 27, n = 7
3.
(L) x =  eq \f((,6),  eq \f(5(,6),  eq \f(7(,6),  eq \f(11(,6),  eq \f((,4),  eq \f(3(,4),  eq \f(5(,4),  eq \f(7(,4)  

(M) x = 2n(, eq \f(2,3) (n( +  eq \f((,4)), hLb n Gi gvb k~b¨ ev Ab¨ †Kv‡bv c~Y© msL¨v
	4.
(K)  eq \b(−3( − \f(71,10)),  eq \f(2,5), 10y + 69 = 0, x + 3 = 0


(L)  eq \f(x2,25) +  eq \f(y2,9) = 1  

(M) 4x2 + 11y2 − 24xy − 50x − 225 = 0

7.
(L) MvgQv 11 Lvbv, †Zvqv‡j 4 Lvbv|
8.
(K) cwiwgZ e¨eavb = 6.11, †f`v¼ = 37.33  

(L)  eq \f(1,2)  (M)  eq \f(1,2) ,  eq \f(1,2)


	
114. B¯úvnvbx wek¦we`¨vjq K‡jR, †KivYxMÄ, XvKv
	welq †KvW :
	2
	6
	6



mgq ( 3 NÈv 
D”PZi MwYZ (ZË¡xq) : wØZxq cÎ
c~Y©gvb ( 75
[we. `ª. `w¶Y cvk¦©¯’ msL¨vgvb cÖ‡kœi c~Y©gvb ÁvcK|]
K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
†`LvI †h,  eq \r(3) GKwU Ag~j` msL¨v|

L.
hw` a I b ev¯—e msL¨v Ges a2 + b2 = 1 nq, Z‡e †`LvI †h, x Gi GKwU ev¯—e gvb  eq \f(1 ( ix,1 + ix) = a ( ib mgxKiY‡K wm× K‡i|

M.
( 8 ( 6 eq \r(( 1) Gi eM©g~j wbY©q Ki|
2.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
k Gi gvb KZ n‡j, (k ( 1)x2 ( (k + 2)x + 4 = 0 mgxKi‡Yi g~jØq ev¯—e I mgvb n‡e? 


L.
(1 + x)44 Gi we¯—…wZ‡Z 21 Zg Ges 22 Zg c`Øq mgvb n‡j x Gi gvb wbY©q Ki|

M.
†`LvI †h, (1 ( 5x + 6x2)(1 Gi we¯—…wZ‡Z xr Gi mnM 


3r + 1 ( 2r + 1.

L-wefvM: R¨vwgwZ
3.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
Giƒc cive„‡Ëi mgxKiY wbY©q Ki hvi Dc‡K›`ª (1, 1) Ges wbqvgK †iLvi mgxKiY 3x + 4y = 1.


L.
25x2 + 16y2 = 400 Dce„ËwUi A¶Ø‡qi mgxKiY I ˆ`N©¨, Dr‡Kw›`ªKZv, Dc‡K›`ªØ‡qi ¯’vbv¼ Ges wbqvgK †iLvØ‡qi mgxKiY wbY©q Ki|

M.
GKwU Awae„‡Ëi mgxKiY wbY©q Ki hvi Dc‡K›`ª (1, ( 8) I Dr‡Kw›`ªKZv  eq \r(5) Ges wbqvgK‡iLvi mgxKiY 3x ( 4y = 10.

M-wefvM: wÎ‡KvYwgwZ
4.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
cÖgvY Ki †h, sin(1  eq \f(3,5) +  eq \f(1,2) cos(1  eq \f(5,13) ( cot(12 = tan(1  eq \f(28,29).


L.
mgvavb Ki: tan2( tan( = 1.


M.
mgvavb Ki:  eq \r(3) sin( ( cos( = 2, hLb ( 2( < ( < 2(.

N-wefvM: w¯’wZwe`¨v I MwZwe`¨v
5.
K.
j¤^vs‡ki Dccv`¨ eY©bvmn cÖgvY Ki|
5

L.
P I Q ejØq h_vµ‡g GKwU bZ mgZ‡ji ˆ`N©¨ I f‚wgi mgvš—iv‡j †_‡K cÖ‡Z¨‡KB GKKfv‡e gm„Y Z‡ji Dci¯’ W IR‡bi e¯‘ a‡i ivL‡Z cv‡i| cÖgvY Ki †h,  eq \f(1,P2) (  eq \f(1,Q2) =  eq \f(1,W2).
5
A_ev,

K.
`yBwU Amgvb, wem`„k mgvš—ivj e‡ji jwäi gvb, w`K I wµqvwe›`y wbY©q Ki|

L.
P I Q gv‡bi `yBwU mggyLx mgvš—ivj e‡ji jwä O we›`y‡Z wµqv K‡i| P †K R cwigv‡Y Ges Q †K S cwigv‡Y e„w× Ki‡jI jwä O we›`y‡Z wµqv K‡i|


Avevi,


P, Q Gi e`‡j Q, R wµqv Ki‡jI jwä O we›`y‡Z wµqv K‡i| †`LvI †h, 



S = R (  eq \f((Q ( R)2,P ( Q).

6.
K.
mPivPi ms‡KZgvjvq cÖgvY Ki †h, v2 = u2 + 2fs.
5

L.
`yBwU †e‡Mi e„nËg jwä G‡`i ¶z`ªZg jwäi n ¸Y| †eMØ‡qi ga¨eZ©x †KvY ( n‡j, jwä‡e‡Mi gvb G‡`i mgwói A‡a©K nq| †`LvI †h, cos( = (  eq \f((n2 + 2),2(n2 ( 1)).
5
A_ev,

K.
†`LvI †h, evqynxb Ae¯’vq Abyf‚wg‡Ki mv‡_ ( †Kv‡Y k~‡b¨ wbw¶ß cÖ‡¶c‡Ki Abyf‚wgK cvj­v R n‡j, Bnvi MwZc‡_i mgxKiY y = x tan( eq \b(1 ( )
.

L.
GKwU UvIqv‡ii P‚ov n‡Z GKLÊ cv_i x wgUvi wb‡P bvgvi ci Aci GK LÊ cv_i P‚ovi y wgUvi wbP n‡Z †d‡j †`Iqv n‡jv| hw` Df‡qB w¯’ive¯’v n‡Z c‡o Ges GKB m‡½ f‚wg‡Z cwZZ nq, Z‡e †`LvI †h, UvIqv‡ii D”PZv  eq \f((x + y)2,4x) wgUvi|
O-wefvM: †hvMvkÖqx †cÖvMÖvg
7.
†hvMvkÖqx †cÖvMÖvg wK? †hvMvkÖqx †cÖvMÖv‡gi kZ© I myweav¸wj we¯—vwiZ Av‡jvPbv Ki|
5
A_ev,

wb‡æi †hvMvkÖqx †cÖvMÖvg‡K †jLwP‡Îi mvnv‡h¨ mgvavb K‡i m¤¢ve¨ GjvKvi †KŠwYK we›`y wbY©q K‡i m‡e©v”PKiY Ki : z = 2x + 3y


kZ©¸wj: x + 2y ( 10, x + y ( 6, x ( 4, x, y ( 0.

P-wefvM: cwimsL¨vb
8.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
B¯úvnvbx wek¦we`¨vjq K‡j‡Ri 100 Rb Qv‡Îi D”PZv (BwÂ‡Z) wbæ web¨¯— ZvwjKvq †`Iqv nj| Zv‡`i D”PZvq Mo e¨eavb I cwiwgZ e¨eavb I †f`v¼ wbY©q Ki|
	60(62
	63(65
	66(68
	69(71
	72(74

	5
	18
	42
	27
	8



L.
200 Rb cix¶v_©xi g‡a¨ 40 Rb MwY‡Z, 20 Rb cwimsL¨v‡b Ges 10 Rb Dfq wel‡q †dj K‡i| GKRb cix¶v_©x ˆ`efv‡e †bIqv n‡jv|


(i) Zvi As‡K †dj Ges cwimsL¨v‡b cvk|


(ii) †Kej GK wel‡q cvk Kivi m¤¢vebv KZ?

M.
GKwU e¨v‡M 4wU mv`v I 5wU Kv‡jv ej Av‡Q| GKRb †jvK wbi‡c¶fv‡e wZbwU ej D‡Ëvjb Ki‡jb| 3wU ejB Kv‡jv nevi m¤¢vebv KZ?
	DËigvjv
	1.
(M) ( (1 − 3i)
2.
(K) k = 2, 10  (L)  eq \f(7,8)
3.
(K) (4x − 3y)2 − 44x − 42y + 49 = 0


(L) x = 0, y = 0; 10 I 8 GKK;  eq \f(3,5); (0, ( 3); 3y ( 25 = 0


(M) 4x2 + 11y2 − 24xy − 50x − 225 = 0
	4.
(L) n eq \f((,6), n eq \f(5p,6) †hLv‡b n ( (  (M) −  eq \f(4p,3),  eq \f(2p,3)
7.
A_ev, A (4, 0), B(4, 2), C(2, 4), D(0, 5); x = 2, y = 4 Ges Zmax = 16

8.
(K) Mo e¨eavb 2.265 BwÂ, cwiwgZ e¨eavb 2.92 BwÂ, †f`v¼ 8.528 BwÂ (cÖvq)

(L) (i)  eq \f(3,20) (ii)  eq \f(1,5)  (M)  eq \f(5,42)


	
115. mwdDwÏb miKvi GKv‡Wgx GÛ K‡jR, MvRxcyi
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mgq ( 3 NÈv 
D”PZi MwYZ (ZË¡xq) : cÖ_g cÎ
c~Y©gvb ( 75
[we. `ª. `w¶Y cvk¦©¯’ msL¨vgvb cÖ‡kœi c~Y©gvb ÁvcK|]
K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
A =  eq \b\lc\[(\a(1,2,2))   eq \a(2,1,2)   eq \b\rc\](\a(2,2,1)) n‡j A2 – 4A – 5I3 wbY©q Ki| 

L.
A =  eq \b\lc\[(\a(2,1,1))   eq \a(–1,–2,–1)   eq \b\rc\](\a\ar(–1,1,2)) n‡j A–1 wbY©q Ki| 

M.
cÖgvY Ki †h,  eq \b\lc\|(\a(1 + a2 – b2,2ab,2b))  eq \a(2ab,1 – a2 + b2,–2a)  eq \b\rc\|(\a(–2b,2a,1 – a2 – b2))= (1 + a2 + b2)3 

2.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
51 = 5

K.
cÖ‡Z¨K AsK‡K cÖ‡Z¨K msL¨vq GKevi gvÎ e¨envi K‡i 6, 5, 2, 3, 0 AsK ¸wjØviv cuvP AsK wewkó KZ¸wj A_©c~Y© we‡Rvo msL¨v MVb Kiv hvq? 

L.
EXPRESSION kãwUi eY©¸wj n‡Z cÖ‡Z¨K evi 4wU eY© wb‡q mgv‡ek I web¨vm msL¨v wbY©q Ki| 
L-wefvM: R¨vwgwZ I †f±i 
3.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
51 = 5

K.
 g~jwe›`y O Gi mv‡c‡¶ P(2, –1, 7) Ges Q(–4, 5, 0) n‡j   | eq \o(®,PQ)| wbY©q Ki|

L.
†f±i c×wZ‡Z †`LvI †h, i¤^‡mi KY©Øq ci¯úi‡K mg‡Kv‡Y mgwØLwÛZ K‡i|
4.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
53=15

K.
y = mx, y = m1x Ges y = b †iLv wZbwU Øviv MwVZ wÎfz‡Ri †¶Îdj wbY©q Ki| 

L.
4x + 3y = c Ges 12x – 5y = 2(c + 3) †iLv `yBwU g~jwe›`y n‡Z mg`~ieZ©x n‡j c Gi FYvÍK gvb wbY©q Ki| 

M.
2x – y = 3 †iLvi Dci †K›`ª wewkó GKwU e„Ë (3, –2) I 
(–2, 0) we›`y w`‡q AwZµg K‡i| e„‡Ëi mgxKiY wbY©q Ki| 

N.
x2 + y2 + 2x + 3y + 1 = 0 I x2 + y2 + 4x + 3y + 2 = 0 e„Ë `yBwUi mvaviY R¨v †h e„‡Ëi e¨vm Zvi mgxKiY wbY©q Ki| 
M-wefvM: wÎ‡KvYwgwZ
5.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
(a2 – b2) sin( + 2abcos( = a2 + b2 Ges ( abvÍK m~²‡KvY n‡j tan( Ges cosec( Gi gvb wbY©q Ki| 



L.
y = tanx Gi †jLwPÎ AsKb Ki I ˆewkó¨ wjL| †hLv‡b 
–( ( x ( ( 



M.
†jLwP‡Îi mvnv‡h¨ mgvavb Ki: sin2x – sinx = 0, 0 ( x ( 2(   
6.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
†`LvI †h, 16cos eq \f(2(,15) cos eq \f(4(,15) cos eq \f(8(,15) cos eq \f(14(,15) = 1  



L.
cÖgvY Ki †h, sinA + sinB – sinC = 4 sin  eq \f(A,2) sin  eq \f(B,2) cos  eq \f(C,2) 



M.
 eq \f(1,a + c) +  eq \f(1,b + c) =  eq \f(3,a + b + c) n‡j C Gi gvb 60( cÖgvY Ki| 


N-wefvM: K¨vjKzjvm 
7.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
51=5

K.
f(x) = cos(lnx) n‡j f(x) f(y) –  eq \f(1,2)  eq \b\bc\[(f\b(\f(x,y)) + f(xy)) Gi gvb KZ? 



L.
((x) = cot–1 (1 + x + x2) n‡j †`LvI †h, ((0) + 2((1) + (((2) =  eq \f((,2) 


8.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
53=15

K.
Aš—ixKiY Ki (2wU): 


i. 2x( cos6x(; ii. tan–1 (secx + tanx) ; iii. xx logx 


L.
y = px2 + qx eq \s\up4(–\f(1,2)) n‡j †`LvI †h, 2x2y2 – xy1 = 2y 

M.
†hvMRxKiY Ki (2wU): 


i. (sec2x cosec2xdx; ii. ( eq \f(tan(sin–1x),\r(1 – x2)) dx 



iii. (sin–1x dx 


N.
gvb wbY©q Ki (2wU) : 


i. eq \o\al((,  1,     4)  eq \f(lnx,\r(x))dx ; ii. eq \o\al((,  0,     4)y eq \r(4 – y)dy ; iii. eq \o\al((,  –1,     1) x2 eq \r(4 – x2)dx  

	DËigvjv
	1.
(K)  eq \b\bc\[(\a(0,0,0)    \a(0,0,0)    \a(0,0,0))  

(L) A−1 =  eq \b\bc\[(\a(\f(1,2),\f(1,6),−\f(1,6))    \a(−\f(1,2),−\f(5,6),−\f(1,6))    \a(\f(1,2),\f(1,2),\f(1,2))) 
2.
(K) 36  (L) 113, 2190
3.
(K) 11
4.
(K)  eq \f(b2,2)  eq \b(\f(1,m) (\f(1,m1)) eM© GKK  

(L) c = −  eq \f(30,23)  

(M) x2 + y2 + 3x + 12y + 2 = 0


(N) 2x2 + 2y2 + 2x + 6y + 1 = 0
	5.
(K)  eq \f(a2 − b2,2ab),  eq \f(a2 + b2,a2 − b2)  

(M) x = 0,  eq \f(p,3),  eq \f(5p,3)
7.
(K) 0
8.
(K) (i)  eq \f(p,90)  eq \b(cos \f(px,30) − \f(px,30) sin \f(px,30))

(ii)  eq \f(1,2)  (iii) xx−1 {1 + x logx (1 + log x)} 

(M) (i) tan x − cotx + c (ii) ln |sec (sin−1 x)| + c


(iii) x sin−1 x +  eq \r(1 − x2) + c 

(N) (i) 8 ln2 − 4  (ii)  eq \f(128,15)  


(iii)  eq \f(2p,3) −  eq \f(\r(3),2)


	
116. MvRxcyi wmwU K‡jR
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mgq ( 3 NÈv 
D”PZi MwYZ (ZË¡xq) : cÖ_g cÎ
c~Y©gvb ( 75
[we. `ª. `w¶Y cvk¦©¯’ msL¨vgvb cÖ‡kœi c~Y©gvb ÁvcK|]
K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
hw` A =  eq \b\bc\[(\s(\A(1,4))   \s(\A(2,−3))) nq Z‡e A2 Ges A3 wbY©q Ki Ges †`LvI †h, A2 + 2A − 11I = 0 †hLv‡b I =  eq \b\bc\[(\s(\A(1,0))   \s(\A(0,1)))

L.
†`LvI †h,  eq \b\bc\|(\s(\A(x,x2,x3 − 1))   \s(\A(y,y2,y3 − 1))   \s(\A(z,z2,z3 −1)))  = (xyz − 1) (x − y) (y − z) (z − x).


M.
wecixZ g¨vwUª· wbY©q Ki :  eq \b\bc\|(\s(\A(0,0,1))   \s(\A(1,0,0))   \s(\A(0,1,0))) 
2.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
cÖgvY Ki †h, nCr + nCr−1 = n + 1Cr

L.
MATHEMATICS kãwUi eY©¸wj‡K KZ iK‡g mvRv‡bv hvq Ges G‡`i gv‡S KZ¸‡jv ¯^ieY© ¸wj GK‡Î _vK‡e|
L-wefvM: R¨vwgwZ I †f±i
3.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
a Gi gvb KZ n‡j, a eq \o((,i) − 2 eq \o((,j) +  eq \o((,k) Ges 2a eq \o((,i) − a eq \o((,j) − 4 eq \o((,k) ci¯úi j¤^?

L.
†f±‡ii mvnv‡h¨ cÖgvY Ki †h †Kvb wÎfz‡R cosC =  eq \f(a2 + b2 − c2,2ab)
4.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
5 ( 3 = 15

K.
(7, 7) I (−5, −10) we›`yØ‡qi ms‡hvM †iLv‡K x- A¶ †h Abycv‡Z wef³ K‡i Zv wbY©q Ki| †Q` we›`yi fzR KZ?

L.
`yBwU mij‡iLv (−1, 2) we›`y w`‡q hvq Ges 3x − y + 7 = 0 †iLvi mv‡_ 45( †KvY Drcbœ K‡i| †iLv `yBwUi mgxKiY wbY©q Ki Ges Zv‡`i mgxKiY †_‡K †`LvI †h, Zviv ci¯úi j¤^fv‡e Ae¯’vb K‡i|

M.
GKwU e„Ë (1, 2) I (3, 2) we›`y w`‡q hvq I x-A¶ ¯úk© K‡i| H e„‡Ëi mgxKiY †ei Ki|

N.
x2 + y2 = 81 e„ËwUi R¨v (−2, 3) we›`y‡Z mgwØLwÊZ nq| R¨v Gi mgxKiY †ei Ki|
M-wefvM: wÎ‡KvYwgwZ
5.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
hw` cos + sec eq \f(5,2)nq, Z‡e cÖgvY Ki †h, cosn seen = 2n + 2−n 

L.
y = cos x Gi †jLwPÎ AsKb Ki| †hLv‡b : − ( x ( 


M.
hw` tan + sin= m Ges tan− sin = n nq, Z‡e cÖgvY Ki †h, m2 − n2  = 4 eq \r(mn)
6.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
cÖgvY Ki : 2 sin eq \f(p,16) = 2sin 11(15( =  eq \r(2 − \r(2 + \r(2)))

L.
cÖgvY Ki‡Z n‡e †h, †Kv‡bv wÎfz‡R  eq \f(a,sinA) =  eq \f(b,sinB) =  eq \f(c,sinC) = 2R


M.
†h †Kv‡bv wÎfzR ABC-G a4 + b4 + c4 = 2c2 (a2 + b2) nq, Z‡e cÖgvY Ki †h, c = 45( A_ev 135(
N-wefvM: K¨vjKzjvm
7.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
( : ( ( (, ((x) = x3 + 5 dvskbwU GK-GK Ges mvwe©K wKbv KviY D‡j­L Ki|

L.
y = ((x) =  eq \f(4x − 7,2x − 4) n‡j †`LvI †h, ((y) = x

8.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
5 ( 3 = 15

K.
gvb wbY©q Ki :  eq \a(lim,x(0)  eq \f(tan x − sin x,x3)

L.
g~j wbq‡g x- Gi mv‡c‡¶ tanx Gi Aš—iR wbY©q Ki|

M.
a Gi gvb KZ n‡j y = ax (1 − x) eµ‡iLvi g~j we›`y‡Z ¯úk©KwU x- A‡¶i mwnZ 60( †KvY Drcbœ K‡i?

N.
gvb wbY©q Ki :


(i) ( eq \o(1,0)  eq \f((tan−1 x),1 + x2) dx 
(i) eq \o\al((,  0,     a)  eq \r(a2 − x2) dx

	DËigvjv
	1.
(K)  eq \b\bc\[(\a(9,−8)    \a(−4,17));    eq \b\bc\[(\a(−7,60)    \a(30,−67)) (M)  eq \b\bc\[(\a(0,1,0)    \a(0,0,1)    \a(1,0,0))
2.
(L) 4989600, 120960
3.
(K) −2, 1.
4.
(K) 7 t 10,  eq \f(35,17)  (L) 2x + y = 0, x − 2y + 5 = 0


(M) 2x2 + 2y2 − 8x − 5y + 8 = 0 


(N) 2x − 3y + 13 = 0
	7.
(K) GK-GK Ges mvwe©K|
8.
(K)  eq \f(1,2)  (L) sec2x  

(M)  eq \r(3) 

(N)  eq \f(p2,32),   eq \f(pa2,4)
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mgq ( 3 NÈv 
D”PZi MwYZ (ZË¡xq) : wØZxq cÎ
c~Y©gvb ( 75
[we. `ª. `w¶Y cvk¦©¯’ msL¨vgvb cÖ‡kœi c~Y©gvb ÁvcK|]
K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
hw` a, b, c ( (, ac = bc Ges c  0 nq, Z‡e cÖgvY Ki †h, a = b 


L.
eM©g~j wbY©q Ki: –8 –6  eq \r(–1) 


M.
cÖgvY Ki †h,  eq \b(\f(–1 + \r(–3),2))n +  eq \b(\f(–1 – \r(–3),2))n = 2, hLb n Gi gvb 3 Øviv wefvR¨ Ges –1, hLb n Aci †Kvb c~Y© msL¨v| 
2.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
27x2 + 6x – (P + 2) = 0 mgxKiYwUi GKwU g~j AciwUi eM© n‡j P Gi gvb wbY©q Ki| 

L.
Ggb GKwU mgxKiY wbY©q Ki hvi g~jØq h_vµ‡g 

x2 – 2bx + b2 – a2 = 0 mgxKi‡Yi g~jØ‡qi mgwó I Aš—id‡ji †hvM‡evaK gvb n‡e| 

M.
(a + 3x)n Gi we¯—…wZ‡Z cÖ_g wZbwU c` h_vµ‡g b,  eq \f(21,2) bx I  eq \f(189,4) bx2 n‡j a, b I n Gi gvb wbY©q Ki| 
L-wefvM: R¨vwgwZ
3.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
y = ax2 + bx + c cive„ËwUi kxl© (–2, 3) we›`y‡Z Aew¯’Z Ges GwU (0, 5) we›`y w`‡q AwZµg K‡i| a, b, c Gi gvb wbY©q Ki|

L.
 eq \f(4,5) Dr‡Kw›`ªKZv wewkó I  eq \b(\f(10,3)( \r(5)) we›`y w`‡q AwZµgKvix Dce„‡Ëi A¶ `yBwU ¯’vbv‡¼i A¶ `yBwUi Dci Aew¯’Z| Dce„ËwUi mgxKiY wbY©q Ki| 

M.
GKwU Awae„‡Ëi mgxKiY wbY©q Ki hvi Dc‡K›`ª (1, –8), Dr‡Kw›`ªKZv  eq \r(5) Ges wbqvgK †iLvi mgxKiY 3x – 4y = 10 
M-wefvM: wÎ‡KvYwgwZ
4.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
cÖgvY Ki : sin–1 eq \f(3,5) +  eq \f(1,2)cos–1  eq \f(5,13) – cot–12 = tan–1  eq \f(28,29)  

L.
mgvavb Ki:  eq \r(3) (tanx + tan2x) + tanx tan2x = 1

M.
mgvavb Ki:  eq \r(3) cosx + sinx = 1 hLb –2( < x < 2(
N-wefvM: w¯’wZwe`¨v I MwZwe`¨v
5.
K.
e‡ji mvgvš—wiK m~ÎwU eY©bv Ki| ci¯úi ( †Kv‡Y wµqviZ `ywU ej P I Q Gi jwäi gvb I w`K wbY©q Ki| 
5

L.
ACB GKwU iwki `yB cÖvš— GKB Avbyf‚wgK †iLvi A Ges B we›`y‡Z Ave× Av‡Q| iwkwUi C we›`y‡Z W IR‡bi GKwU e¯‘‡K wMU w`‡q euvav| ABC wÎfz‡Ri †¶Îdj ( Øviv m~wPZ n‡j †`LvI †h, iwki CA As‡ki Uvb  eq \f(Wb,4c()(c2 + a2 – b2)
5


A_ev,

K.
†Kvb Ro e¯‘i Dci wµqvkxj `yBwU Amgvb Am`„k mgvš—ivj e‡ji jwäi gvb I wµqv we›`y wbY©q Ki| 



L.
P I Q gv‡bi `yBwU m`„k mgvš—ivj e‡ji jwä O we›`y‡Z wµqv K‡i P †K R cwigv‡Y Ges Q †K S cwigv‡Y e„w× Ki‡jI jwä O we›`y‡Z wµqv K‡i| Avevi P I Q Gi e`‡j h_vµ‡g Q I R wµqv Ki‡jI jwä O we›`y‡Z wµqv K‡i| cÖgvY Ki †h, S = R –  eq \f((Q – R)2,P – Q) 


6.
K.
mPivPi ms‡KZgvjvq v2 = u2 + 2(s m~ÎwU cÖwZôv Ki| 
5

L.
`yBwU †e‡Mi e„nËg jwä G‡`i ¶z`ªZg jwäi n ¸Y| †eMØ‡qi ga¨eZ©x †KvY ( n‡j jwä †e‡Mi gvb G‡`i mgwói A‡a©K nq| cÖgvY Ki †h, cos( =  eq \f(n2 + 2,2(1 – n2))
5
A_ev,

K.
cÖgvY Ki †h, wbw`©ó †e‡M k~‡b¨ wbw¶ß e¯‘i MwZc‡_i mgxKiY y = xtan( eq \b(1 – \f(x,R)), hLb wb‡¶cb †KvY ( Ges cvj­v R.



L.
h D”PZv wewkó GKwU UvIqv‡ii kxl©we›`y n‡Z Aev‡a coš— GK LÛ cv_i x wgUvi `~i‡Z¡ †cuŠQv‡j UvIqv‡ii kxl©we›`yi y wgUvi wb‡P †Kvb we›`y †_‡K Avi GKLÛ cv_i wb‡P †djv nj| Giv GKB mv‡_ f‚wg‡Z co‡j †`LvI †h, h =  eq \f((x + y)2,4x) wgUvi| 


O-wefvM: †hvMvkÖqx †cÖvMÖvg
7.
K.
†jLwP‡Îi mvnv‡h¨ Z = y – x Gi me©wbæKiY Ki|
5 


kZ©¸‡jv: 3y – x ( 10, x + y ( 6, x – y ( 2, x, y ( 0 

A_ev, GKRb e¨emvqx Zvi †`vKv‡bi Rb¨ †iwWI I †Uwjwfkb wg‡j 100 †mU wKb‡Z cv‡ib| †iwWI †mU I †Uwjwfkb †mU cÖwZwUi µqg~j¨ h_vµ‡g 40 Wjvi I 120 Wjvi| cÖwZ †iwWI I †Uwjwfkb †m‡U jvf h_vµ‡g 16 Wjvi I 32 Wjvi| m‡e©v”P 10400 Wjvi wewb‡qvM K‡i wZwb m‡e©v”P KZ jvf Ki‡Z cv‡ib? 
P-wefvM: cwimsL¨vb I m¤¢ve¨Zv
8.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
wb‡Pi Z_¨ mvwi n‡Z cwiwgZ e¨eavb I †f`v¼ wbY©q Ki| 
	†kÖwYe¨vwß 
	20-24
	25-29
	30-34
	35-39
	40-44
	45-49

	MYmsL¨v 
	7
	10
	15
	13
	9
	6



L.
`yBwU AeR©bkxj NUbvi †¶‡Î m¤¢vebvi ms‡hvM m~ÎwU eY©bv I cÖgvY Ki| 

M.
GKwU ev‡· 5wU jvj I 4wU mv`v wµ‡KU ej Ges Aci GKwU ev‡· 3wU jvj I 6wU mv`v wµ‡KU ej Av‡Q| cÖ‡Z¨K ev· n‡Z GKwU K‡i ej DVv‡bv n‡j `yBwU e‡ji g‡a¨ Kgc‡¶ GKwU jvj nIqvi m¤¢vebv wbY©q Ki|
	DËigvjv
	1.
(L) ( (1− 3i)
2.
(K) 6, − 1.  (L) x2 − 2 (a + b) x + 4ab = 0  (M) 2, 128 I 7
3.
(K)  eq \f(1,2), 2, 5  (L)  eq \f(x2 ,25) +  eq \f(y2,9) = 1.  

(M) 4x2 + 11y2 − 24xy − 50x − 225 = 0
	4.
(L) (6n + 1)  eq \f(p,18)  (M) −  eq \f(3p,2), −  eq \f(p,6),  eq \f(p,2),  eq \f(11p,6)
7.
Zmin = − 2 A_ev, 2880 Wjvi
8.
(K) 7.38, 54.50  (M)  eq \f(19,27)


	
118. MvRxcyi K¨v›Ub‡g›U K‡jR, MvRxcyi
	welq †KvW :
	2
	6
	6



mgq ( 3 NÈv 
D”PZi MwYZ (ZË¡xq) : wØZxq cÎ
c~Y©gvb ( 75
[we. `ª. `w¶Y cvk¦©¯’ msL¨vgvb cÖ‡kœi c~Y©gvb ÁvcK|]
K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
 eq \f(x(x + 1),x – 2) > 0 Gi mgvavb Ki Ges mgvavb †mU msL¨v‡iLvq †`LvI| 

L.
z2 + z + 1 = 0 mgxKi‡Yi †h †Kvb RwUj g~j ( n‡j, cÖgvY Ki †h, (1 + ( + 3(2)2 (1 + 3( + (2)2 = 16 


M.
 eq \f(x,y) =  eq \f(a + ib,c + id) n‡j, cÖgvY Ki †h, (c2 + d2)x2 – 2(ac + bd)xy + (a2 + b2)y2 = 0

2.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
ax2 + bx + c = 0 Gi GKwU g~j cx2 + bx + a = 0 mgxKi‡Yi GKwU g~‡ji wØ¸‡Yi mgvb n‡j, cÖgvY Ki †h, 2a = c A_ev (2a + c)2 = 2b2 


L.
(a + 3x)n Gi we¯—…wZ‡Z cÖ_g wZbwU c` h_vµ‡g b,  eq \f(21bx,2) I  eq \f(189bx2,4) n‡j a, b I n Gi gvb wbY©q Ki|  

M.
(1 – 5x + 6x2)–1 Gi we¯—…wZ‡Z xn Gi mnM wbY©q Ki| 
L-wefvM: R¨vwgwZ
3.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
†`LvI †h, lx + my + n = 0 mij‡iLvwU y2 = 4ax cive„Ë‡K ¯úk© Ki‡e hw` ln = am2 nq| 

L.
†`LvI †h, 2x2 + y2 – 8x – 2y + 1 = 0 mgxKiYwU GKwU Dce„Ë wb‡`©k K‡i| GB Dce„‡Ëi †K›`ª I Dr‡Kw›`ªKZv †ei Ki| 

M.
Giƒc Awae„‡Ëi mgxKiY wbY©q Ki hvi Dc‡K›`ª (1, 1), Dr‡Kw›`ªKZv  eq \r(3) Ges wbqvgK †iLvi mgxKiY 2x + y = 1

M-wefvM: wÎ‡KvYwgwZ
4.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
hw` sin((cos() = cos((sin() nq, Z‡e †`LvI †h, 



( = (  eq \f(1,2) sin–1  eq \f(3,4)

L.
cÖgvY Ki †h, sin2 eq \b(cos–1 \f(1,3)) – cos2 eq \b(sin–1 \f(1,\r(3))) =  eq \f(2,9)

M.
mgvavb Ki: sin22( – 3cos2( = 0 

N-wefvM: w¯’wZwe`¨v I MwZwe`¨v
5.
K.
e‡ji mvgvš—wiK m~ÎwU eY©bv Ki| ci¯úi ( †Kv‡Y wµqvkxj P I Q ejØ‡qi jwäi gvb I w`K wbY©q Ki| 
5

L.
ABC wÎfz‡Ri cwi‡K›`ª O| P gv‡bi GKwU ej AO eivei wµqv Ki‡Q| †`LvI †h, B I C we›`y‡Z wµqviZ P e‡ji mgvš—ivj AskKØ‡qi AbycvZ sin2B t sin2C| 
5

A_ev, 

K.
`yBwU wem`„k, Amgvb mgvš—ivj e‡ji jwäi gvb I wµqv we›`y wbY©q Ki|  

L.
†Kvb we›`y‡Z P Ges 2P gv‡bi `yBwU ej wµqvkxj| cÖ_gwU‡K wØ¸Y K‡i wØZxqwUi gvb 8 GKK e„w× Ki‡j jwäi w`K AcwiewZ©Z _v‡K| P Gi gvb wbY©q Ki| 
6.
K.
cÖPwjZ ms‡KZgvjvq cÖgvY Ki †h, v = u + ft
5

L.
GKwU Lvov †`Iqv‡ji cv`‡`k n‡Z f‚wg eivei x `~i‡Z¡ †Kv‡bv we›`y n‡Z 45( †Kv‡Y GKwU e¯‘ wb‡¶c Kiv nj| Zv †`Iqv‡ji wVK Dci w`‡q †M‡j Ges †`Iqv‡ji Aci cÖv‡š— y `~i‡Z¡ wM‡q gvwU‡Z co‡j †`LvI †h, †`Iqv‡ji D”PZv  eq \f(xy,x + y)|
5 

A_ev, 

K.
cÖgvb Ki †h, evqyk~b¨ ¯’v‡b cÖw¶ß e¯‘i MwZc_ GKwU c¨viv‡evjv| 

L.
GKLvbv †ijMvox A †÷kb †_‡K †Q‡o B †÷k‡b _v‡g| hw` Gi ågY c‡_i cÖ_g PZz_©vsk mgZ¡i‡Y, †kl PZz_©vsk mgg›`‡b Ges evKx Ask mg‡e‡M hvq, Z‡e †`LvI †h, MvoxwUi Mo‡eM Ges m‡e©v”P †e‡Mi AbycvZ 2 : 3|
O-wefvM: †hvMvkÖqx †cÖvMÖvg
7.
z = 4x + 6y Gi m‡e©v”P gvb wbY©q Ki: 
5

mxgve×Zv: x + y ( 5, x ( 2, y ( 4, x, y ( 0 


A_ev, 

ÒAvaywbK Drcv`b I eÈb e¨e¯’vq †hvMvkÖqx †cÖvMvg GKwU Acwinvh© nvwZqviÓ e¨vL¨vmn eywS‡q wjL| 
P-wefvM: cwimsL¨vb
8.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
`yBwU AeR©bkxj NUbvi †¶‡Î m¤¢vebvi ms‡hvM m~ÎwU eY©bvmn cÖgvY Ki| 

L.
cÖgvY Ki †h, P(A) + P(Ac) = 1 


M.
1 n‡Z 100 ch©š— ¯^vfvweK msL¨vi Mo, †f`v¼ I we‡f`v¼ wbY©q Ki| 
 
	DËigvjv
	1.
(K) S = {x ( ( : –1 < x < 0} ( {x ( ( : x > 2} 

[image: image2.wmf]
msL¨v‡iLvq: 
2.
(L) 2, 128 I 7  

(M) 3n+1 – 2n+1
3.
(L) †K›`ª (2, 1), Dr‡Kw›`ªKZv e =  eq \f(1,\r(2))  

(M) 7x2 – 2y2 + 12xy – 2x + 4y – 7 = 0
	4.
(M) (2n + 1)  eq \f((,2), n( (  eq \f((,3), hLb n ( ( 

5.
A_ev: 

(L) P = 4
7.
Zmax = 26
8.
(M) 50.5, 833.25, 57.16



	
119. iv‡R›`ªcyi K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, MvRxcyi
	welq †KvW :
	2
	6
	5



mgq ( 3 NÈv 
D”PZi MwYZ (ZË¡xq) : cÖ_g cÎ
c~Y©gvb ( 75
[we. `ª. `w¶Y cvk¦©¯’ msL¨vgvb cÖ‡kœi c~Y©gvb ÁvcK|]
K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
A =  eq \b\bc\[(     eq \a(3,0,(1)     eq \a(2,3,1))
 n‡j, A3 ( 2A2 + A ( 2I wbY©q Ki|

L.
cÖgvY Ki †h, 2,x3 ( 1) eq \b\bc\|(     eq \a(y,y2,y3 ( 1)     eq \a(z,z2,z3 ( 1))
 = (xyz ( 1)(x ( y)(y ( z)(z ( x).

M.
hw` A = (2,(1) eq \b\bc\[(     eq \a((4,1,(1)     eq \a(2,0,1))
 nq, Z‡e A(1 wbY©q Ki|
2.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
‘MATHEMATICS’ kãwUi me¸‡jv A¶i KZ iK‡g mvRv‡bv hvq? G‡`i g‡a¨ KZ¸‡jv‡Z ¯^ieY©¸‡jv GK‡Î _vK‡e?

L.
mvZwU mij‡iLvi ˆ`N©¨ h_vµ‡g 1 †m.wg., 2 †m.wg. I 3 †m.wg., 4 †m.wg., 5 †m.wg., 6 †m.wg. I 7 †m.wg.| †`LvI †h, GKwU PZzfz©R MVb Ki‡Z G‡`i PviwU mij‡iLv hZ cÖKv‡i evQvB Kiv hvq Zvi msL¨v 32.

L-wefvM: R¨vwgwZ I †f±i
3.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
†f±i c×wZ‡Z cÖgvY Ki †h, cosC =  eq \f(a2 + b2 ( c2,2ab) .


L.
2 eq \o(i,() +  eq \o(j,() +  eq \o(k,() Ges  eq \o(i,() ( 2 eq \o(j,() + 2 eq \o(k,() †f±i `yBwUi Ici j¤^ GKK †f±i wbY©q Ki|
4.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
5 ( 3 = 15

K.
GKwU mij‡iLvi mgxKiY wbY©q Ki hv (3, 2) we›`y w`‡q AwZµg K‡i Ges x I y A¶ `yBwU‡K h_vµ‡g A I B we›`y‡Z †Q` K‡i, †hb OA ( OB = 2 nq, hLb O g~jwe›`y|

L.
xcos( + ysin( = P Pjgvb †iLvwU x I y A¶‡iLv `yBwU‡K h_vµ‡g A I B we›`y‡Z †Q` K‡i, GLv‡b P GKwU aª“eK| †`LvI †h, AB Gi ga¨we›`yi mÂvic‡_i mgxKiY n‡e 


p2(x2 + y2) = 4x2y2.


M.
 eq \f(1,2)

 eq \r(10) e¨vmva©wewkó GKwU e„Ë (1, 1) we›`y w`‡q AwZµg K‡i Ges Zvi †K›`ª y = 3x ( 7 †iLvi Dci Aew¯’Z| e„ËwUi mgxKiY wbY©q Ki|

N.
x2 + y2 ( 8x ( 10y ( 8 = 0 e„‡Ë Aw¼Z m¤úK© 5x ( 12y = 9 †iLvi mgvš—ivj ¯úk©‡Ki mgxKiY wbY©q Ki|
M-wefvM: wÎ‡KvYwgwZ
5.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
cÖgvY Ki †h, †iwWqvb †KvY GKwU aª“e †KvY|

L.
cos((sin( =  eq \r(2) sin( n‡j, cÖgvY Ki †h, cos(+sin( =  eq \r(2) cos(.

M.
†jLwPÎ AsKb Ki: y = sin2x; hLb 0( ( x ( 360(. 
6.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
A I B DfqB abvÍK m~²‡KvY Ges A + B < 90( n‡j, cÖgvY Ki †h, cos(A + B) = cosA cosB ( sinA sinB.


L.
†`LvI †h,  eq \f(1,sin10() (  eq \f(,cos10()
 = 4.


M.
ABC wÎfz‡R cÖgvY Ki †h, a sin eq \b( + B)
 = (b + c)sin  eq \f(A,2) .

N-wefvM: K¨vjKzjvm
7.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
f(x) = ln(sinx) Ges ((x) = ln(cosx) n‡j, †`LvI †h, 


e2((a) ( e2f(a) = e((2a).


L.
hw` f(x) =  eq \b\lc\{(\s(3x ( x ( 1,x  ( (1 < x < 1,3x + 1( x ( ( 1)) nq, Z‡e y = f(x) dvskbwUi wPÎ AsKb Ki|
8.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
5 ( 3 = 15

K.
gvb wbY©q Ki:  eq \s(lim,x(0)

 eq \f(tan x ( sin x,sin3x) .


L.
x Gi †cÖw¶‡Z Aš—iR mnM wbY©q Ki: (†h †Kvb 2wU)


(i)  eq \f(cos x ( cos 2x,1 ( cos x) ; (ii) tan(sin(1 x) ; (iii) 2x(cos 3x( ;


M.
†`LvI †h, x +  eq \f(1,x) dvsk‡bi ¸i“gvb jNygvb A‡c¶v ¶z`ªZi|

N.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:


(i) ex sin x dx ;  (ii) eq \o\al((,  0,      \s\up8(\f((,2))) cos3 x eq \r(sinx) dx  


(iii) eq \o\al((,   0,     ln2)

 eq \f(ex,1 + ex) dx
	DËigvjv
	1.
(K)  eq \b\bc\[(\a(5,10,5)    \a(15,0,−5)    \a(10,15,5)) 

(M)  eq \b\bc\[(\a(1,2,3)    \a(2,5,7)    \a(−2,−4,−5))
2.
(K) 4989600; 120960 
3.
(L) (  eq \f(1,5\r(2)) (4 eq \o((,i) − 3 eq \o((,j) − 5 eq \o((,k)) 

	4.
(K) 2x + 3y − 12 = 0; x − y −1 = 0  

(M) x2 + y2  − 5x − y + 4 = 0  

(N) 5x − 12y − 51 = 0, 5x − 12y + 131 = 0
8.
(K)  eq \f(1,2)  (L) (i) − 2 sin x  (ii) (1 − x2) eq \s\up5(−\f(3,2))

(iii)  eq \f(p,90)  eq \b(cos \f(px,60) − \f(px,60) sin \f(px,60))

(N) (i)  eq \f(1,2) ex (sin x − cos x) + c (ii)  eq \f(8,21) (iii) ln  eq \f(3,2)


	
120. MvRxcyi †g‡UªvcwjUb K‡jR
	welq †KvW :
	2
	6
	6



mgq ( 3 NÈv 
D”PZi MwYZ (ZË¡xq) : wØZxq cÎ
c~Y©gvb ( 75
[we. `ª. `w¶Y cvk¦©¯’ msL¨vgvb cÖ‡kœi c~Y©gvb ÁvcK|]
K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
hw` a, b, c ( ( Ges a + b = a + c nq Z‡e †`LvI †h, b = c.


L.
a, b ( ( Gi Rb¨ cÖgvY Ki †h, |A ( B| ( |a| + |b|


M.
cÖgvY Ki †h, ( 3)( 1 +  eq \b(,2)
)
n + ( 3)( 1 (  eq \b(,2)
)
n = 2 hLb n Gi gvb Øviv wefvR¨ Ges ( 1 hLb n Aci †Kvb c~Y©msL¨v| 

2.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
ax2 + bx + c = 0 mgxKi‡Yi g~j AciwUi eM© n‡j †`LvI †h, c(a ( b)3 = a(c ( b)3 Ges a2c + ac2 + b3 = 3abc.


L.
x2 + kx ( 6k = 0 Ges x2 ( 2x ( k = 0 mgxKiYØ‡qi GKwU mvaviY g~j _vK‡j k Gi gvb wbY©q Ki|

M.
(1 + x)p  eq \b(1 + )
q we¯—…wZ‡Z x ewR©Z c`wUi gvb wbY©q Ki| †hLv‡b p I q abvÍK c~Y©msL¨v|
L-wefvM: R¨vwgwZ
3.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
y = ax2 + bx + c cive„ËwUi kxl© (( 2, 3) we›`y‡Z Aew¯’Z Ges GwU (0, 5) we›`y w`‡q AwZµg K‡i|

L.
 eq \f(4,5) Dr‡Kw›`ªKZv wewkó I  eq \b( (  eq \r(5))
 we›`y w`‡q AwZµgKvix Dce„‡Ëi A¶ `yBwU ¯’vbvs‡Ki A¶ `yBwUi Ici Aew¯’Z| Dce„ËwUi mgxKiY wbY©q Ki|

M.
GKwU Awae„‡Ëi mgxKiY wbY©q Ki hvi Dc‡K›`ª (1, ( 8) Dr‡Kw›`ªKZv  eq \r(5) Ges wbqvgK †iLvi mgxKiY 3x ( 4y = 10.

M-wefvM: wÎ‡KvYwgwZ
4.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
cÖgvY Ki †h, cos(1 eq \f(1,)
 (  eq \f(1,2) sin(1  eq \f(3,5) + tan(1 eq \f(1,3) = tan(12.


L.
hw` sin((cos() = cos(( sin() nq Z‡e †`LvI †h,


( =   eq \f(1,2) sin(1 eq \f(3,4) .


M.
mgvavb Ki:  eq \r(3) sin( ( cos( = 2 hLb ( 2( < ( < 2(.

N-wefvM: ejwe`¨v
5.
K.
j¤^vs‡ki Dccv`¨wU eY©bv I cÖgvY Ki|
5

L.
†Kvb we›`y‡Z wµqviZ p I q gv‡bi `yBwU e‡ji jwä Zv‡`i Aš—M©Z †KvY‡K GK Z…Zxqvs‡k wef³ K‡i| †`LvI †h, Zv‡`i Aš—M©Z †Kv‡Yi cwigvY 3cos(1 eq \f(p,2q) Ges jwäi gvb  eq \f(p2 ( q2,q) , p > q.
5
A_ev,

K.
`yBwU Am`„k I Amgvb e‡ji jwäi gvb I wµqv we›`y wbY©q Ki|

L.
p I q gv‡bi `yBwU mggyLx mgvš—ivj e‡ji jwä O we›`y‡Z wµqv K‡i| P †K R cwigvY Ges Q †K S cwigv‡Y e„w× Ki‡jI jwä O we›`y‡Z wµqv K‡i| Avevi P I Q Gi e`‡j Q, R wµqv Ki‡jI jwä O we›`y‡Z wµqv K‡i †`LvI †h, S = R (  eq \f((Q ( R)2,P ( Q) .
6.
K.
mPivPi ms‡KZ gvjvq cÖgvY Ki †h, v2 = u2 + 2fs.
5

L.
`yBwU †e‡Mi e„nËg jwä ¶z`ªZg jwäi n ¸Y| †eMØ‡qi ga¨eZ©x †KvY ( n‡j jwä †e‡Mi gvb G‡`i mgwói A‡a©K nq| †`LvI †h, cos( = (  eq \f(n2 + 2,2(n2 ( 1)) 
5
A_ev,

K.
cÖgvY Ki †h, evqynxb Ae¯’vq Abyf‚wg‡Ki mv‡_ ( †Kv‡Y k~‡b¨ wbw¶ß cÖ‡¶c‡Ki Abyf‚wgK cvj­v R n‡j Bnvi MwZc‡_i mgxKiY y = x tan( eq \b(1 ( )
.



L.
GKwU UvIqv‡ii P‚ov n‡Z GKLÊ cv_i x wgUvi wb‡P bvgvi ci Aci GKLÊ cv_i P‚ovi y wgUvi wbPz n‡Z †d‡j †`Iqv n‡jv| hw` Dfq w¯’ive¯’v n‡Z c‡i Ges GKB m‡½ f‚wg‡Z cwZZ nq Z‡e †`LvI †h, UvIqv‡ii D”PZv  eq \f((x + y)2,4x) wgUvi|
O-wefvM: †hvMvkÖqx †cÖvMÖvg
7.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
†hvMvkÖqx †cÖvMÖvg ej‡Z wK eyS? †hvMvkÖqx †cÖvMÖv‡gi kZ© I myweav¸wj Av‡jvPbv Ki|

L.
GK e¨w³ m‡e©v”P 100 UvKv e¨q K‡i †c­U I M­vm wKb‡Z Pvb, cÖwZwU †c­‡Ui g~j¨ 12 UvKv Ges cÖwZwU M­v‡mi g~j¨ 8 UvKv| wZwb Kgc‡¶ 1wU †c­U wKb‡eb Ges 8wUi †ewk M­vm wKb‡eb bv| H e¨w³ †Kvb cÖKv‡ii KZ¸wj wRwbm wKb‡j GK‡Î me©vwaK wRwbm wKb‡Z cvi‡eb?
P-wefvM: cwimsL¨vb
8.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
`yBwU eR©bkxj NUbvi †¶‡Î m¤¢ve¨Zvi ms‡hvM m~ÎwU †jL Ges cÖgvY Ki|

L.
GKwU ev‡· 15wU mv`v I 10wU Kv‡jv i‡Oi gv‡e©j Av‡Q| H ev·wU n‡Z ˆ`efv‡e `yBwU gv‡e©j ci ci DwV‡q wb‡j cÖwZev‡i `yBwU wfbœ i‡Oi gv‡e©j nIqvi m¤¢vebv wbY©q Ki|

M.
wb‡Pi wb‡ekbwUi Mo I cwiwgZ e¨eavb wbY©q Ki|
	†kÖwYe¨vwß
	5-10
	10-15
	15-20
	20-25
	25-30
	30-35
	35-40

	MYmsL¨v
	18
	30
	46
	28
	20
	12
	6


	DËigvjv
	2.
(L) 0 A_ev 3 A_ev 8  (M)  eq \f((p + q)!,p! q!)
3.
(K) a =  eq \f(1,2), b = 2, c = 5  (L)  eq \f(x2,25) +  eq \f(y2,9) = 1


(M) 4x2 + 11y2 − 24xy − 50x − 225 = 0
	4.
(M) −  eq \f(4(,3),  eq \f(2(,3)
7.
(L) 3wU †c­U I 8wU M­vm
8.
(L)  eq \f(1,2)  (M) Mo = 19.4375, cwiwgZ e¨eavb = 7.81


	
121. bvivqYMÄ miKvwi gwnjv K‡jR
	welq †KvW :
	2
	6
	6



mgq ( 3 NÈv 
D”PZi MwYZ (ZË¡xq) : wØZxq cÎ
c~Y©gvb ( 75
[we. `ª. `w¶Y cvk¦©¯’ msL¨vgvb cÖ‡kœi c~Y©gvb ÁvcK|]
K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
mKj a, b ( ( Gi Rb¨ cÖgvY Ki : |a + b| ( |a| + |b|.


L.
|x ( 1| <  eq \f(1,10) n‡j, †`LvI †h, |x2 ( 1| <  eq \f(21,100) .


M.
‘i’ Gi Nbg~j wbY©q Ki|
2.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
ax2 + bx + c = 0 mgxKi‡Yi g~jØ‡qi AbycvZ m t n n‡j, cÖgvY Ki †h,  eq \r()
 +  eq \r()
 +  eq \r()
 = 0.


L.
†`LvI †h,  eq \b(x ( )
2n Gi we¯—…wZ‡Z ga¨c`  eq \f(1.3.5 ....... (2n ( 1),n!) (( 2)n †hLv‡b n ( (.

M.
 eq \b(3 + )
n Gi we¯—…wZ‡Z x7 Ges x8 Gi mnMØq mgvb n‡j (n GKwU †hvM‡evaK c~Y©msL¨v), n Gi gvb wbY©q Ki|
L-wefvM: R¨vwgwZ
3.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
y = ax2 + bx + c cive„ËwUi kxl© (( 2, 3) we›`y‡Z Aew¯’Z Ges GwU (0, 5) we›`y w`‡q AwZµg K‡i| a, b, c Gi gvb wbY©q Ki|

L.
P Gi gvb KZ n‡j  eq \f(x2,P) +  eq \f(y2,52) = 1 Dce„ËwU (6, 4) we›`y w`‡q AwZµg Ki‡e? Dce„ËwUi Dr‡Kw›`ªKZv Ges Dc‡K‡›`ªi Ae¯’vb KZ Zv wbY©q Ki|

M.
Giƒc Awae„‡Ëi mgxKiY wbY©q Ki hvi Dc‡K›`ª (1, 1), Dr‡Kw›`ªKZv  eq \r(3) Ges wbqvg‡Ki mgxKiY 2x + y = 1.

M-wefvM: wÎ‡KvYwgwZ
4.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
cÖgvY Ki †h, 2tan(1x = sin(1 eq \f(2x,1 + x2) = cos(1 eq \f(1 ( x2,1 + x2) = tan(1  eq \f(2x,1 ( x2) .


L.
mgvavb Kit cot( + tan( = 2sec(, hLb (2( < ( < 2(.


M.
mgvavb Kit 4 cosx cos2x cos3x = 1, hLb 0 < x < (.

N-wefvM: w¯’wZwe`¨v I MwZwe`¨v
5.
K.
e‡ji mvgvš—wiK m~ÎwU wjL Ges ci¯úi ( †Kv‡Y wµqvkxj `yBwU e‡ji jwäi gvb I w`K wbY©q Ki|
5

L.
†Kvb we›`y‡Z wµqviZ P I Q gv‡bi `yBwU e‡ji jwä Zv‡`i Aš—M©Z †KvY‡K GK Z…Zxqvs‡k wef³ K‡i| †`LvI †h, Zv‡`i Aš—M©Z †Kv‡Yi cwigvY 3cos(1 eq \f(P,2Q) Ges jwäi gvb  eq \f(P2 ( Q2,Q) . (P > Q)
5

A_ev,

K.
`yBwU Am`„k I Amgvb mgvš—ivj e‡ji jwäi gvb I wµqvwe›`y wbY©q Ki|

L.
P, Q ejØq h_vµ‡g GKwU bZ mgZ‡ji ˆ`N©¨ I f‚wgi mgvš—iv‡j †_‡K cÖ‡Z¨‡KB GKKfv‡e gm„Y Z‡ji Dci¯’ W IR‡bi e¯‘ enb Ki‡Z cv‡i| cÖgvY Ki †h,  eq \f(1,P2) (  eq \f(1,Q2) =  eq \f(1,W2) ev, W = 2 ( P2) eq \f(PQ,)
.

6.
K.
cÖPwjZ ms‡KZ gvjvq S = ut +  eq \f(1,2) ft2 m~ÎwU cÖwZôv Ki|
5

L.
100 wgUvi cÖk¯— GKwU b`x‡Z †mÖvZ bv _vK‡j Zv †mvRvmywR cvwo w`‡Z GKRb †jv‡Ki 4 wgwbU mgq jv‡M; wKš‘ †mÖvZ _vK‡j Zv cvi n‡Z 5 wgwbU mgq jv‡M| †mÖv‡Zi †eM wbY©q Ki|
5

A_ev,

K.
cÖgvY Ki †h, evqyk~b¨ Ae¯’vq Dj­¤^ Z‡j cÖw¶ß e¯‘KYvi MwZc_ GKwU cive„Ë|
5

L.
GKB MwZ‡Z wbw¶ß GKwU cÖ‡¶c‡Ki †Kvb wbw`©ó cvj­v R Gi Rb¨ `yBwU wePiY c‡_i me©vwaK D”PZv h ev h( n‡j †`LvI †h, R = 4 eq \r(hh().
5
O-wefvM: †hvMvkÖqx †cÖvMÖvg
7.
†jLwP‡Îi mvnv‡h¨ z = 2x + 3y Gi m‡e©v”P gvb wbY©q Ki| kZ©mg~nt x + 2y ( 10, x + y ( 6, x ( 4, x, y ( 0.
5

A_ev,

A I B `yB ai‡bi Lv‡`¨ cÖwZ wK‡jv‡Z †cÖvwUb I d¨vU wbæiƒc:
	Lv`¨
	†cÖvwUb
	d¨vU
	wK‡jv cÖwZ g~j¨

	A
	1
	3
	2 UvKv

	B
	3
	2
	3 UvKv

	ˆ`wbK b~¨bZg cÖ‡qvRb
	9
	12
	(



me‡P‡q Kg Li‡P ˆ`wbK Lv‡`¨i cÖ‡qvRb wKfv‡e wgUv‡bv hv‡e Zv wbY©q Ki| mgm¨vwU †hvMvkÖqx †cÖvMÖvg mgm¨vq cÖKvk K‡i †jLwP‡Îi mvnv‡h¨ Gi mgvavb Ki|
P-wefvM : cwimsL¨vb
8.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
`yBwU ci¯úi AeR©bkxj NUbv m¤¢vebvi †hvMm~ÎwU wjL I cÖgvY Ki|

L.
wb‡æi Z_¨ n‡Z PZz_©K e¨eavb, Mo e¨eavb, cwiwgZ e¨eavb I †f`v¼ wbY©q Ki|
	†kÖYx e¨vwß
	10-19
	20-29
	30-39
	40-49
	50-59

	MYmsL¨v
	7
	16
	21
	12
	4



M.
200 Rb cix¶v_©xi g‡a¨ 40 Rb A‡¼, 20 Rb cwimsL¨v‡b Ges 10 Rb Dfq wel‡q †dj K‡i| GKRb cix¶v_©x ˆ`efv‡e †bIqv n‡jv|


(i) Zvi A‡¼ †dj Ges cwimsL¨v‡b cvk;


(ii) †Kej GK wel‡q cvk;


(iii) eo †Rvi GK wel‡q cvk Kivi m¤¢vebv KZ?
	DËigvjv
	1.
(M) −i,  eq \f(1,2) (i (  eq \r(3))
2.
(M) 55
3.
(K) a =  eq \f(1,2), b = 2, c = 5  (L) P = 100, e =  eq \f(\r(3),2), (( 5 eq \r(3), 0)


(M) 7x2 − 2y2 + 12xy − 2x + 4y − 7 = 0
4.
(L) −  eq \f(11p,6), − eq \f(7p,6),  eq \f(p,6),  eq \f(5p,6)  (M)  eq \f(p,8),  eq \f(p,3),  eq \f(3p,8),  eq \f(2p,3),  eq \f(5p,8),  eq \f(7p,8)
	6.
(L) 15 wgUvi/wgwbU
7.
16  A_ev, A cÖKv‡ii  eq \f(18,7) †KwR, B cÖKv‡ii  eq \f(15,7) †KwR, me©wbæ LiP  eq \f(81,7) UvKv|
8.
(L) PZz_©K e¨eavb = 7.915, Mo e¨eavb = 8.422, cwiwgZ e¨eavb 

= 11.03, †f`v¼ = 121.67  (M) (i)  eq \f(3,20) (ii)  eq \f(1,5) (iii)  eq \f(1,4)


	
122. miKvwi †Zvjvivg K‡jR, bvivqYMÄ
	welq †KvW :
	2
	6
	6



mgq ( 3 NÈv 
D”PZi MwYZ (ZË¡xq) : wØZxq cÎ
c~Y©gvb ( 75
[we. `ª. `w¶Y cvk¦©¯’ msL¨vgvb cÖ‡kœi c~Y©gvb ÁvcK|]
K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
mKj a, b ( ( Gi Rb¨ cÖgvY Ki †h, |a + b| ( |a| + |b|.


L.
cÖgvY Ki †h, ( 3)( 1 +  eq \b(,2)
)
 n + ( 3)( 1 (  eq \b(,2)
)
n = 2 hLb n Gi gvb 3 Øviv wefvR¨ Ges ( 1 hLb n Aci †Kvb c~Y© msL¨v|

M.
 eq \r(3,a + ib) = x + iy n‡j, cÖgvY Ki †h, 4(x2 ( y2) =  eq \f(a,x) +  eq \f(b,y) .

2.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
ax2 + bx + c = 0 Gi GKwU g~j cx2 + bx + a = 0 mgxKi‡Yi GKwU g~‡ji wØ¸Y n‡j, cÖgvY Ki †h, 2a = c


A_ev (2a + c)2 = 2b2.


L.
†`LvI †h,  eq \b(x ( ) 2n
 Gi we¯—…wZ‡Z ga¨c`  eq \f(1.3.5....(2n ( 1),n!) (( 2)n †hLv‡b n ( (.

M.
†`LvI †h, (1 ( 5x + 6x2)(1 Gi we¯—…wZ‡Z xr Gi mnM


3r + 1 ( 2r + 1.

L-wefvM: R¨vwgwZ
3.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
5x2 + 15x ( 10y ( 4 = 0 cive„‡Ëi kxl©we›`y, Dc‡K›`ª, Dc‡Kw›`ªK j‡¤^i †`N©¨ I mgxKiY, A‡¶i mgxKiY Ges wbqvgK †iLvi mgxKiY wbY©q Ki|

L.
 eq \f(4,5) Dr‡Kw›`ªKZv wewkó I  eq \b( (  eq \r(5))
 we›`y w`‡q AwZµgKvix Dce„‡Ëi A¶ `yBwU ¯’vbv‡¼i A¶ `yBwUi Ici Aew¯’Z| Dce„ËwUi mgxKiY wbY©q Ki|

M.
GKwU Awae„‡Ëi mgxKiY wbY©q Ki hvi Dc‡K›`ª (1,1), Dr‡Kw›`ªKZv  eq \r(3) Ges wbqvg‡Ki mgxKiY 2x + y = 1.

M-wefvM: wÎ‡KvYwgwZ
4.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
cÖgvY Ki †h, sin cos(1 tan sec(1 eq \b()
 = 2 ( x2) eq \f(,y)
 .


L.
hw` sin(( cos() = cos(( sin() nq, Z‡e †`LvI †h,


( =   eq \f(1,2) sin(1  eq \f(3,4) .


M.
mgvavb Kit  eq \r(3) cosx + sinx = 1 hLb ( 2( < x < 2(.

N-wefvM: w¯’wZwe`¨v I MwZwe`¨v
5.
K.
j¤^vs‡ki Dccv`¨ wjL I cÖgvY Ki|
5

L.
P, Q ejØq h_vµ‡g GKwU bZ mgZ‡ji ˆ`N©¨ I f‚wgi mgvš—iv‡j †_‡K cÖ‡Z¨‡KB GKKfv‡e gm„Y Z‡ji Dci¯’ W IR‡bi e¯‘ enb Ki‡Z cv‡i| cÖgvY Ki †h,  eq \f(1,P2) (  eq \f(1,Q2) =  eq \f(1,W2) ev, W = 2 ( P2) eq \f(PQ,)
 .
A_ev,

K.
`yBwU Am`„k I Amgvb e‡ji jwäi gvb I wµqvwe›`y wbY©q Ki|

L.
ABC wÎfz‡Ri A, B, C †KŠwYK we›`y‡Z h_vµ‡g P, Q, R gv‡bi wZbwU mggyLx mgvš—ivj ej wµqviZ Av‡Q| Zv‡`i jwä H wÎfz‡Ri j¤^ †K›`ªMvgx n‡j, cÖgvY Ki †h,


P(b2 + c2 ( a2) = Q(c2 + a2 ( b2) = R(a2 + b2 ( c2).

6.
K.
mPivPi ms‡KZgvjvq cÖgvY Ki †h, v2 = u2 + 2fs.
5

L.
`yBwU KYv GKB mij‡iLvq h_vµ‡g a Ges b mgZ¡i‡Y Pj‡Q| H mij‡iLvi †Kv‡bv wbw`©ó we›`y n‡Z hLb Zv‡`i `~iZ¡ x I y ZLb Zv‡`i †eM h_vµ‡g u Ges v, †`LvI †h, Zviv `yBev‡ii AwaK wgwjZ n‡Z cv‡i bv| hw` Zviv `yBevi wgwjZ nq, Z‡e Zv‡`i wgwjZ nevi mg‡qi cv_©K¨


 eq \f(2,a ( b)  eq \r((u ( v)2 ( 2(x ( y)(a ( b)).
A_ev,

K.
`yBwU †e‡Mi e„nËg jwä G‡`i ¶z`ªZg jwäi n ¸Y| †eMØ‡qi ga¨eZ©x †KvY ( n‡j, jwä‡e‡Mi gvb G‡`i mgwói A‡a©K nq| †`LvI †h, cos( = (  eq \f(n2 + 2,2(n2 ( 1)) .

L.
GKwU UvIqv‡ii P‚ov n‡Z GKLÊ cv_i x wgUvi wb‡P bvgvi ci Aci GKLÊ cv_i P‚ovi y wgUvi wbP n‡Z †d‡j †`Iqv n‡jv| hw` DfqB w¯’ive¯’v n‡Z c‡o Ges GKB m‡½ f‚wg‡Z cwZZ nq, Z‡e †`LvI †h, UvIqv‡ii D”PZv  eq \f((x + y)2,4x) wgUvi|
O-wefvM: †hvMvkÖqx †cÖvMÖvg
7.
†hvMvkÖqx †cÖvMÖvg Kx? †hvMvkÖqx †cÖvMÖv‡gi kZ© I myweav¸wj we¯—vwiZ Av‡jvPbv Ki|
A_ev,

†jLwP‡Îi mvnv‡h¨ z = ( x + y Gi me©wbæKiY Ki, hLb mxgve×Zv¸wj, 3y ( x ( 10, x + y ( 6, x ( y ( 2, x, y ( 0.

P-wefvM: cwimsL¨vb
8.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
10 †_‡K 30 ch©š— msL¨v n‡Z †h‡Kv‡bv GKwU‡K B”QvgZ wb‡j †mB msL¨vwU †gŠwjK A_ev 5 Gi ¸wYZK nevi m¤¢vebv KZ?

L.
`yBwU _wji GKwU‡Z 5wU jvj Ges 3wU Kv‡jv ej Av‡Q| Aci _wj‡Z 4wU jvj Ges 5wU Kv‡jv ej Av‡Q| mgm¤¢e Dcv‡q GKwU _wj wbe©vPb Kiv n‡j Ges Zv †_‡K `yBwU ej †Zvjv n‡j GKwU jvj I GKwU Kv‡jv nevi m¤¢ve¨Zv KZ?

M.
wb‡Pi DcvË n‡Z cwiwgZ e¨eavb wbY©q Kit
	†kÖwYe¨vwß
	200-300
	300-400
	400-500
	500-600
	600-700
	700-800

	MYmsL¨v
	7
	10
	15
	13
	9
	6


	DËigvjv
	3.
(K)  eq \b(–\f(3,2)( – \f(61,40));  eq \b(–\f(3,2)( – \f(41,40)); 2; 40y + 41 = 0; 2x + 3 = 0; 40y + 81 = 0   

(L)  eq \f(x2,25) + \f(y2,9) = 1 

(M) 7x2 – 2y2 + 12xy – 2x + 4y – 7 = 0 
	4.
(M) – eq \f(3(,2), – eq \f((,6),  eq \f((,2),  eq \f(11(,6)
7.
A_ev, Zmin = –2 

8.
(K)  eq \f(11,21)  (L)   eq \f(275,504)  (M) 147.53


	
123. Ave`yj Kvw`i †gvj­v wmwU K‡jR, biwms`x
	welq †KvW :
	2
	6
	5



mgq ( 3 NÈv 
D”PZi MwYZ (ZË¡xq) : cÖ_g cÎ
c~Y©gvb ( 75
[we. `ª. `w¶Y cvk¦©¯’ msL¨vgvb cÖ‡kœi c~Y©gvb ÁvcK|]
K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
hw` A =  eq \b\bc\[(\s(\A(1,2,1))   \s(\A(3,0,(1))   \s(\A(2,3,1))) n‡j, A3 ( 2A2 + A wbY©q Ki| 


L.
cÖgvY Ki †h,  eq \b\bc\|(\s(\A(x,x2,x3 ( 1))   \s(\A(y,y2,y3 ( 1))   \s(\A(z,z2,z3 ( 1))) = (xyz ( 1) ( x ( y) (y – z)(z ( x)

M.
A =  eq \b\bc\[(\s(\A(1,4,5))   \s(\A(2,6,8))   \s(\A(3,7,9)))  g¨vwUª·wUi wecixZ g¨vwUª· wbY©q Ki|
2.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
MATHEMATICS kãwUi eY©¸wj‡K KZ cÖKv‡i mvRv‡bv hvq Zv †ei Ki Ges G‡`i KZ¸wj‡Z ¯^ieY©¸wj GK‡Î _vK‡e?

L.
cÖgvY Ki †h, nCr + nCr(1 = n+1Cr; (1 ( r ( n)

L-wefvM: R¨vwgwZ I †f±i
3.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
†`LvI †h, wÎfz‡Ri ga¨gv wZbwU mgwe›`y|

L.
2 eq \o((,i) (  eq \o((,j) + 2 eq \o((,k) †f±iwU Øviv x-A¶, y-A¶, z-A‡¶i mv‡_ Drcbœ †KvY¸wj wbY©q Ki|
4.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
5 ( 3 = 15

K.
OABC GKwU mvgvš—wiK; OA, x A¶ eivei Aew¯’Z| OC †iLvi mgxKiY y = 2x Ges B we›`yi ¯’vbvsK (4, 2); A I C we›`yi ¯’vbvsK Ges AC K‡Y©i mgxKiY wbY©q Ki|

L.
(2 ,3) we›`y †_‡K 4x + 3y ( 7 = 0 †iLvi Dci AswKZ j‡¤^i cv`we›`yi ¯’vbvsK wbY©q Ki Ges Gi mvnv‡h¨ we›`ywU †_‡K mij‡iLvi j¤^ `~iZ¡ †ei Ki|

M.
†`LvI †h, A (1, 1) we›`ywU x2 + y2  + 4x + 6y ( 12 = 0 e„‡Ëi Dci Aew¯’Z| A we›`y w`‡q e„ËwUi †h e¨vm AsKb Kiv hvq Zvi Aci cÖv‡š—i ¯’vbvsK wbY©q Ki|

N.
x2 + y2 ( 4x ( 6y + c = 0 e„ËwU x-A¶‡K ¯úk© K‡i| c Gi gvb I ¯úk©we›`yi ¯’vbvsK wbY©q Ki|
M-wefvM: wÎ‡KvYwgwZ
5.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
GKwU wÎfz‡Ri †KvY¸wj mgvš—i †kÖwYfz³| ¶z`ªZg I ga¨g †KvY `yBwU‡K wWwMÖ‡Z cÖKvk Ki‡j G‡`i AbycvZ nq 3 : 5| wÎfz‡Ri †KvY¸wji gvb †iwWqv‡b wbY©q Ki|

L.
y = cos x Gi †jLwPÎ A¼b Ki I ˆewkó¨ wjL|


†hLv‡b, (  ( x ( .

M.
†jLwP‡Îi mvnv‡h¨ mgvavb Ki : x ( tan x = 0


†hLv‡b 0 ( x (  eq \f(p,2) 
6.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
cÖgvY Ki †h, cos (A + B) = cos A cos B ( sin A sin B †hLv‡b A Ges B DfqB abvÍK m~²‡KvY Ges A + B < 90(.


L.
cÖgvY Ki †h, tan  eq \f(45( + (,2)  tan  eq \f(45( ( (,2) =  eq \f(\r(2) cos ( ( 1,\r(2) cos ( + 1) 

M.
 eq \f(1,a + c) +  eq \f(1,b + c) =  eq \f(3,a + b + c) n‡j †`LvI †h, c = 60(
N-wefvM : K¨vjKzjvm
7.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
g‡b Ki x ev¯—e msL¨v Ges f(x)=  eq \f(x ( 3,2x + 1) m~Î Øviv GKwU dvskb ewY©Z n‡jv| dvskbwUi †Wv‡gb Ges †iÄ wbY©q Ki| †`LvI †h, dvskbwU GK-GK Ges f(1 wbY©q Ki|

L.
f(x) = ex + e(x n‡jv cÖgvY Ki †h,


f(x + y) f(x ( y) = f(2x) + f(2y)

8.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
5 ( 3 = 15

K.
gvb wbY©q Ki :  eq \s(lim,x ( 0) 

 eq \f(cos 7x ( cos 9x,cos 3x ( cos 5x) 
A_ev, 

g~j wbq‡g x-Gi mv‡c‡¶ ' ax ' Gi Aš—iR wbY©q Ki|

L.
y = ea sin(1x n‡j †`LvI †h, (1 ( x2) y2 ( xy1 = a2y

A_ev,

f(x) = 2x3 ( 21x2  + 36x ( 20 Gi ¸i“gvb I jNygvb wbY©q Ki|

M.
†hvMR wbY©q Ki : (†h †Kvb `yBwU)


(i)   ∫ sin 5x sin 3x dx         (ii)  ∫  eq \f(1,ex + e(x) dx



(iii)  ∫ eq \f(1,1 + tan x) dx                (iv)  ∫ x tan(1 x dx


N.
gvb wbY©q Ki : (†h‡Kvb `yBwU)


(i) eq \o\al((,  0,      1) x3  eq \r(1 + 3x4) dx           (ii) eq \o\al((,  1,      e2)  eq \f(dx,x(1 + ln x)2) 


(iii) eq \o\al((,  0,      \s\up9(\f((,4)))

 eq \f(1,1 + sin x) dx             (iv) eq \o\al((,  0,      \s\up9(\f((,2))) cos3 x  eq \r(sin x)  dx

A_ev,
 eq \f(x2,9) +  eq \f(y2,4)  = 1 Dce„Ë Øviv Ave× †¶‡Îi †¶Îdj wbY©q Ki|
	DËigvjv
	1.
(K)  eq \b\bc\[(\s(\A(7,10,5))   \s(\A(15,2,(5))   \s(\A(10,15,7)))  (L)  eq \b\bc\[(\s(\A((1,(,1))   \s(\A(3,(3,1))   \s(\A((2, eq \f(5,2) ,(1))) 

2.
(K) 4989600, 120960

3.
(L) cos(1  eq \b(\f(2,3)) , cos(1  eq \b((\f(1,3)) , cos(1  eq \b(\f(2,3)) 
4.
(K) (3, 0), (1, 2), x + y ( 3 = 0


(L)  eq \b(\f(2,5) ( \f(9,5)) ; 2 (M) ((5, ( 7)  (N)  c= 4; (2, 0)

5.
(K)  eq \f(p,5) ,  eq \f(p,3) ,  eq \f(7p,15)   (M) 0
	7.
(K) †Wvg  f = ( (  eq \b\bc\{(() 
, 

†iÄ f = ( ( eq \b\bc\{() 
f(1(x) =  eq \f(x + 3,1 ( 2x) 
8.
(K) 2 A_ev, ax lna (L) ¸i“gvb = (3, jNygvb = –128


(M) (i)  eq \f(1,4)  sin 2x (  eq \f(1,16)  sin 8x + c (ii) tan(1 (ex) + c


(iii)  eq \f(1,2) x +  eq \f(1,2) ln |cos x + sin x| + c  (iv)  eq \f(1,2) (x2 +1) tan(1 x (  eq \f(1,2) x + c


(N) (i)  eq \f(7,18)  (ii)  eq \f(2,3)  (iii) 2 (  eq \r(2)  (iv)  eq \f(8,21)  A_ev, 6 eM© GKK|


	
124. Ave`yj Kvw`i †gvj­v wmwU K‡jR, biwms`x
	welq †KvW :
	2
	6
	6



mgq ( 3 NÈv 
D”PZi MwYZ (ZË¡xq) : wØZxq cÎ
c~Y©gvb ( 75
[we. `ª. `w¶Y cvk¦©¯’ msL¨vgvb cÖ‡kœi c~Y©gvb ÁvcK|]
K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
a, b,c ( ( Ges a + b = a + c n‡j, cÖgvY Ki †h, b = c


L.
 eq \r(3,a + ib) = x + iy n‡j, †`LvI †h, 4(x2 – y2) =  eq \f(a,x) +  eq \f(b,y).

M.
G‡Ki GKwU KvíwbK Nbg~j ( Ges x = p + q, y = p( + q(2, z = p(2 + q( n‡j, cÖgvY Ki †h, x2 + y2 + z2 = 6pq.

2.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
4x2 − 6x + 1 = 0 mgxKi‡Yi g~j `yBwU ,  n‡j,  eq \f(ab + 1,b) Ges  eq \f(ab + 1,a) g~jwewkó mgxKiYwU wbY©q Ki|

L.
hw` (a + 3x)n Gi we¯—…wZ‡Z cÖ_g wZbwU c` h_vµ‡g b,  eq \f(21,2) bx I  eq \f(189,4) bx2 nq, Zvn‡j a, b Ges n Gi gvb wbY©q Ki|

M.
cÖgvY Ki †h,  eq \f(1,1 − 5x + 6x2) Gi we¯—…wZ‡Z xn Gi mnM


3n+1 − 2n+1
L-wefvM: R¨vwgwZ
3.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
5x2 + 30x + 2y + 59 = 0 cive„‡Ëi kxl©we›`y, †dvKvm, Dc‡Kw›`ªK j‡¤^i ˆ`N©¨ Ges Gi A¶‡iLv I w`Kv‡¶i mgxKiY wbY©q Ki|

L.
 eq \f(x2,p) +  eq \f(y2,52) = 1 Dce„ËwU (6, 4) we›`y w`‡q AwZµg K‡i| p Gi gvb, Dce„‡Ëi Dr‡Kw›`ªKZv Ges Dc‡K‡›`ªi ¯’vbv¼ wbY©q Ki|

M.
Awae„‡Ëi GKwU Dc‡K›`ª (2, 3) Ges Abyiƒc w`Kv¶ 


x + 2y = 1 Ges Dr‡Kw›`ªKZv  eq \r(3) n‡j, Awae„ËwUi mgxKiY wbY©q Ki|
M-wefvM: wÎ‡KvYwgwZ
4.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
cÖgvY Ki †h, 2tan−1 x = tan−1  eq \f(2x,1 − x2) = sin−1  eq \f(2x,1 + x2) 



= cos−1  eq \f(1 − x2,1 + x2)

L.
cÖgvY Ki †h, sin−1 ( eq \r(2) sin) + sin−1 ( eq \r(cos 2q)) =  eq \f(p,2)

M.
mgvavb Ki : 4 cos x cos 2x cos 3x = 1, hLb 0 < x < 

N-wefvM: w¯’wZwe`¨v I MwZwe`¨v
5.
K.
e‡ji j¤^vs‡ki Dccv`¨wU eY©bvmn cÖgvY Ki|
5+5 = 10

L.
P I Q ejØq h_vµ‡g GKwU †njv‡bv Z‡ji ˆ`N©¨ I f‚wgi mgvš—iv‡j wµqviZ †_‡K cÖ‡Z¨K ej GKKfv‡e Z‡ji Dci¯’ W IR‡bi GKwU e¯‘‡K a‡i ivL‡Z cv‡i| cÖgvY Ki †h, 


 eq \f(1,P2) −  eq \f(1,Q2) =  eq \f(1,W2). 

A_ev, K.
`yBwU Am`„k I Amgvb mgvš—ivj e‡ji jwäi gvb, w`K I wµqvwe›`y wbY©q Ki|

L.
`yBwU m`„k mgvš—ivj ej P I Q (P > Q) Gi jwä O we›`y‡Z wµqv K‡i| P †K R Ges Q †K S cwigv‡Y evov‡jI jwä O we›`y‡Z wµqv K‡i| Avevi, P I Q Gi ¯’‡j Q I R ej wµqv Ki‡jI jwä O we›`y‡Z wµqv K‡i| †`LvI †h, 


R = S +  eq \f((Q − R)2,P − Q)
6.
K.
mPivPi ms‡KZgvjvq cÖgvY Ki †h, v2 = u2 + 2(s
 5+5 = 10


L.
GKwU †Uªb 4 wK.wg. `~ieZx© mijc_ 8 wgwb‡U AwZµg K‡i| hvÎvc‡_i cÖ_g Ask x mgZ¡i‡Y Ges †kl Ask y mgg›`‡b hvq| cÖgvY Ki †h,  eq \f(1,x) +  eq \f(1,y) = 8

A_ev, K.
†`LvI †h, wbw`©ó †e‡M k~‡b¨ wbw¶ß e¯‘i MwZc‡_i mgxKiY y = x tan  eq \b(1 − \f(x,R)) hLb wb‡¶cY †KvY  Ges cvj­v R.


L.
GKwU UvIqv‡ii kxl© n‡Z Aev‡a coš— GKwU cv_i x wgUvi wb‡P bvg‡j UvIqv‡ii kxl© n‡Z y wgUvi wbP †_‡K Aci GKwU e¯‘‡K Aev‡a co‡Z †`Iqv n‡jv| e¯‘Øq GKB mv‡_ f‚wg‡Z co‡j †`LvI †h, UvIqv‡ii D”PZv h =  eq \f((x + y)2,4x) wgUvi|
O-wefvM: †hvMvkÖqx †cÖvMÖvg
7.
†hvMvkÖqx †cÖvMÖvwgs wK? †hvMvkÖqx †cÖvMÖvwgs Gi kZ© I myweav¸wj Kx Kx? 

5
A_ev,

GK e¨w³ 500 UvKvq Kgc‡¶ 6wU Kjg I 4wU eB wKb‡Z Pvq| cÖwZwU Kj‡gi `vg 30 UvKv Ges cÖwZwU eB‡qi `vg 40 UvKv| cÖ‡Z¨K cÖKv‡ii KZwU wRwbm wKb‡j †m me©v‡c¶v †ewk msL¨K wRwbm wKb‡Z cvi‡e?
5
P-wefvM: cwimsL¨vb
8.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
wb‡Pi DcvË n‡Z †f`v¼ I cwiwgZ e¨eavb wbY©q Ki|
	†kÖwY e¨vwß
	200-300
	300-400
	400-500
	500-600
	600-700
	700-800

	MYmsL¨v
	12
	18
	36
	24
	10
	8



L.
`yBwU eR©bkxj NUbvi †¶‡Î m¤¢ve¨Zvi ms‡hvM m~ÎwU †jL Ges cÖgvY Ki|

M.
GKwU ev‡· 15wU mv`v I 10wU Kv‡jv i‡Oi gv‡e©j Av‡Q| GKwU evjK †hgb Lywk Uvb‡j cÖwZev‡i `yBwU (i) wfbœ i‡Oi, (ii) GKB i‡Oi gv‡e©j nIqvi m¤¢vebv KZ?
	DËigvjv
	2.
(K) 4x2 − 30x + 25 = 0  

(L) 2, 128 I 7
3.
(K) (−3, −7),  eq \b(−3( − \f(71,10)),  eq \f(2,5), x + 3 = 0, 10y + 69 = 0


(L) p = 100,  eq \f(\r(3),2), (( 5 eq \r(3), 0)


(M) 2x2 − 7y2 − 12xy − 14x − 18y + 62 = 0
	4.
(M)  eq \f(p,8),  eq \f(p,3),  eq \f(3p,8),  eq \f(2p,3),  eq \f(5p,8),  eq \f(7p,8)
7.
A_ev, Kjg 11wU I eB 4wU wKb‡Z cvi‡e|
8.
(K) 18124.142, 134.63, (M) (i)  eq \f(1,2)  (ii)  eq \f(1,2)


	
125. biwms`x weÁvb K‡jR
	welq †KvW :
	2
	6
	6



mgq ( 3 NÈv 
D”PZi MwYZ (ZË¡xq) : wØZxq cÎ
c~Y©gvb ( 75
[we. `ª. `w¶Y cvk¦©¯’ msL¨vgvb cÖ‡kœi c~Y©gvb ÁvcK|]
K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
a ( ( Gi Rb¨ cÖgvY Ki †h, a.0 = 0 

L.
 eq \r(3,x + iy) = p + q Ges p  0, q  0 n‡j, †`LvI †h, 


 eq \f(x,p) + \f(y,q) = 4(p2 – q2)

M.
a + b + c = 0 Ges ( GK‡Ki GKwU KvíwbK Nbg~j n‡j †`LvI †h, (a + b( + c(2)3 + (a + b(2 + c()3 = 27abc 
2.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
px2 + qx + 1 = 0 Ges qx2 + px + 1 = 0 mgxKiYØ‡qi GKwU mvaviY g~j _vK‡j †`LvI †h, p + q + 1 = 0  

L.
 eq \f(1,p – x) –  eq \f(1,q) = – \f(1,x) mgxKi‡Yi g~j `ywUi Aš—i r n‡j p-†K q Ges r Gi gva¨‡g cÖKvk Ki| 

M.
|x| < 1 Ges y = 2x + 3x2 + 4x3 + ....... n‡j †`LvI †h, 


x =  eq \f(1,2)y –  eq \f(3,8)y2 +  eq \f(5,16)y3 – .........
L-wefvM: R¨vwgwZ
3.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
KwbK ej‡Z wK eyS? 5x2 + 30x + 2y + 59 = 0 cive„ËwUi Dc‡K›`ª, A¶ Ges wbqvg‡Ki mgxKiY wbY©q Ki| 

L.
 eq \f(4,5) Dr‡Kw›`ªKZv wewkó I  eq \b(\f(10,3)( \r(5)) we›`y w`‡q AwZµgKvix Dce„‡Ëi A¶ `yBwU ¯’vbv‡¼i A¶ `yBwUi Dci Aew¯’Z| Dce„ËwUi mgxKiY wbY©q Ki| 

M.
†`LvI †h, x2 ( 8y2 = 2 Awae„‡Ëi wbqvgK‡iLvi mgxKiY 


3x = (4 Ges Dc‡Kw›`ªK j‡¤^i ˆ`N©¨  eq \f(1,2\r(2))
M-wefvM: wÎ‡KvYwgwZ
4.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
A + B + C = (, tan–12 = A, tan–13 = B n‡j 


cÖgvY Ki †h, c =  eq \f((,4)

L.
mgvavb Ki: cos9y cos7y = cos5y cos3y  hLb –  eq \f((,4) < y <  eq \f((,4)  

M.
mgvavb Ki: cos( + cos2( + cos3( = 0  
N-wefvM: w¯’wZwe`¨v I MwZwe`¨v
5.
K.
e‡ji j¤^vs‡ki Dccv`¨wU eY©bv I cÖgvY Ki| 
5

L.
( †Kv‡Y wµqviZ p, q ejØ‡qi jwä (2m + 1)  eq \r(p2 + 
q2), D³ †KvYwU (90( – () n‡j jwäi gvb (2m – 1)  eq \r(p2 + 
q2) nq| cÖgvY Ki †h, tan( =  eq \f(m – 1,m + 1) 
5



A_ev,

K.
`yBwU Amgvb Am`„k mgvš—ivj e‡ji jwäi gvb, w`K I wµqvwe›`y wbY©q Ki| 



L.
l ˆ`N©¨wewkó GKwU iwki GK cÖvš— GKwU gm„b †`qv‡j Ges Aci cÖvš— a e¨vmv‡a©i GKwU †Mvj‡Ki Zjw¯’Z GK we›`y‡Z euvav Av‡Q| †MvjKwUi IRb hw` W nq Zvn‡j cÖgvY Ki †h, iwki Uvb  eq \f(W(a + l),\r(2al + l2)) 

6.
K.
mPivPi ms‡KZgvjvq v2 = u2+2fs m~ÎwU cÖwZôv Ki| 
5

L.
mij‡iLvi mylg Z¡i‡Y Pjgvb GKwU e¯‘i ci ci t1, t2, t3 mgq e¨ewa‡Z Mo †eM v1, v2, v3 n‡j †`LvI †h,


 eq \f(v1 – v2,v2 – v3) =  eq \f(t1 + t2,t2 + t3)
5

A_ev,

K.
cÖgvY Ki †h, evqynxb Ae¯’vq Abyf‚wg‡Ki mv‡_ ( †Kv‡Y k~‡b¨ wbw¶ß cÖ‡¶c‡Ki Avbyf‚wgK cvj­v R n‡j Dnvi MwZc‡_i mgxKiY y = xtan(  eq \b(1 – \f(x,R))| 



L.
GKwU ¯—‡¤¢i kxl© †_‡K GKwU cv_i x wgUvi cwZZ nIqvi mgq ¯—‡¤¢I kxl© †_‡K y wgUvi wb‡Pi GK we›`y †_‡K Aci GKwU cv_i †d‡j †`Iqv n‡jv| w¯’wZ Ae¯’v †_‡K cwZZ n‡q Zviv hw` GKmv‡_ gvwU‡Z c‡o Z‡e †`LvI †h,  eq \f((x + y)2,4x)|


O-wefvM: †hvMvkÖqx †cÖvMÖvg
7.
wb‡æi †hvMvkÖqx †cÖvMÖvg‡K †jLwP‡Îi mvnv‡h¨ mgvavb K‡i cÖvš—we›`y wbY©q Ki Ges me©wbæKiY Ki: 

z = 2y – x, kZ©: 3y – x ( 10, x + y ( 6, x – y ( 2, x, y ( 0 
5 


A_ev, wKfv‡e †hvMvkÖqx †cÖvMÖv‡gi mgm¨v MVb Kiv nq, we¯—vwiZfv‡e Av‡jvPbv Ki| 
P-wefvM: cwimsL¨vb I m¤¢vebv
8.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
wb‡Pi Z_¨vw`i MYmsL¨v wb‡ekb mviwY †_‡K cwiwgZ e¨eavb Ges †f`v¼ wbY©q Ki| 
	†kÖwY
	7-12
	12-17
	17-22
	22-27
	27-32
	32-37
	37-42
	42-47
	47-52
	52-57

	MYmsL¨v
	3
	6
	11
	15
	19
	14
	12
	9
	5
	2



L.
`ywU ¯^vaxb NUbvi †¶‡Î m¤¢vebvi ¸Yb m~ÎwU eY©bv I cÖgvY Ki| 

M.
52 Lvbv Zv‡mi GKwU c¨v‡KU †_‡K wbi‡c¶fv‡e `yBwU Zvm GK mv‡_ Uvbv n‡j Zvm `yBwUi (i) GKwU ivRv I GKwU KzBb nevi m¤¢vebv KZ? (ii) GKB iO Gi nIqvi m¤¢vebv KZ? (iii) wfbœ iO Gi nIqvi m¤¢vebv KZ? 
	DËigvjv
	2.
(L)  P = 2q (  eq \r(r2 + 4q2)  
3.
(K)  eq \b(–3( – \f(71,10)); x + 3 = 0; 10y + 69 = 0   

(L)   eq \f(x2,25) + \f(y2,9) = 1  
4.
(L) 0, ( eq \f((,12), ( eq \f((,6);   

(M) (2n + 1)  eq \f((,4), 2n( (  eq \f(2(,3), hLb n ( (
	7.
Zmin = –2
8.
(K) 10.53, 110.89 

(M) (i)  eq \f(8,663) (ii)  eq \f(25,51) (iii)  eq \f(26,51) 




	
126. †cÖwm‡W›U cÖ‡dmi W. BqvRDwÏb Avn‡¤§` †iwm‡WwÝqvj g‡Wj ¯‹zj 

GÛ K‡jR, gywÝMÄ 
	welq †KvW :
	2
	6
	6
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[we. `ª. `w¶Y cvk¦©¯’ msL¨vgvb cÖ‡kœi c~Y©gvb ÁvcK|]
K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
mKj a, b ( ( Gi Rb¨ cÖgvY Ki †h, |a + b| ( |a| + |b| 


L.
 eq \r(3,a + ib) = x + iy n‡j, cÖgvY Ki †h,  eq \r(3,a – ib) = x – iy 

M.
a + b + c = 0 Ges GK‡Ki KvíwbK Nbg~j ( n‡j, †`LvI †h, (a + b( + c(2)3 + (a + b(2 + c()3 = 27abc

2.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
ax2 + bx + c = 0 Gi GKwU g~j cx2 + bx + a = 0 mgxKi‡Yi wØ¸Y n‡j, cÖgvY Ki †h, 2a = c A_ev (2a + c)2 = 2b2 


L.
ax2 + bx + c = 0 mgxKi‡Yi g~jØq ( I ( n‡j, ac(x2 + 1) – (b2 – 2ac)x = 0 Gi g~jØq‡K ( I ( Gi gva¨‡g cÖKvk Ki| 

M.
†`LvI †h,  eq \b(x – \f(1,x))2n Gi we¯—…wZ‡Z ga¨c`wU  eq \f(1.3.5 ... (2n – 1),n!). (–2)n ; †hLv‡b x ( (
L-wefvM: R¨vwgwZ
3.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
y = ax2 + bx + c cive„‡Ëi kxl© (–2, 3) we›`y‡Z Aew¯’Z Ges GwU (0, 5) we›`y w`‡q AwZµg K‡i| a, b, c Gi gvb wbY©q Ki| 

L.
GKwU Dce„‡Ëi mgxKiY wbY©q Ki hvi Dc‡K›`ª (3, 4), Dr‡Kw›`ªKZv  eq \f(1,3) Ges wbqvg‡Ki mgxKiY x + y – 2 = 0|

M.
x2 – 8y2 = 2 Awae„‡Ëi †K›`ª, kxl©we›`y, Dc‡K›`ª Ges wbqvgK †iLvi mgxKiY wbY©q Ki|
M-wefvM: wÎ‡KvYwgwZ
4.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
cÖgvY Ki †h, cos–1  eq \f(1,\r(5)) –  eq \f(1,2) sin–1  eq \f(3,5) + tan–1  eq \f(1,3) = tan–1 2 


L.
mgvavb Ki: 4cosx.cos2x.cos3x = 1; †hLv‡b, 0 < x < (

M.
mgvavb Ki: cos( – cos7( = sin4( 

N-wefvM: ejwe`¨v
5.
K.
j¤^vs‡ki Dccv`¨wU eY©bvmn cÖgvY Ki| 
5

L.
P, Q, R ej wZbwU †Kvb wÎfz‡Ri A, B, C kxl© we›`y n‡Z h_vµ‡g Zv‡`i wecixZ evû j¤^vwfgyLx w`‡K wµqviZ †_‡K fvimvg¨ m„wó K‡i‡Q| cÖgvY Ki †h, P t Q t R = a t b t c
5
A_ev, 

K.
`yBwU Am`„k I Amgvb mgvš—ivj e‡ji jwägvb I wµqvwe›`y wbY©q Ki| 

L.
P, Q `yBwU mggyLx mgvš—ivj ej| P ejwU wµqv †iLv mgvš—ivj †i‡L Zvi wµqvwe›`y‡K x `~‡i miv‡j †`LvI †h, Zv‡`i jwä  eq \f(Px,P + Q) `~‡i m‡i hv‡e| 
6.
K.
mPivPi ms‡KZ gvjvq †`LvI †h, v2 = u2 + 2(s. 
5

L.
†Kvb we›`y‡Z wµqviZ u I v †eLvØ‡qi jwä w| u Gi w`K eivei w Gi j¤^vs‡ki cwigvY v n‡j, cÖgvY Ki †h, †eMØ‡qi Aš—M©Z †KvY cos–1  eq \f(v – u,v) Ges w =  eq \r(v2 – u2 + 2uv)
5
A_ev, 

K.
cÖgvY Ki †h, evqy k~b¨ ¯’v‡b cÖw¶ß †Kvb KYvi MwZc_ GKwU cive„Ë| Av‡iv †`LvI †h, y = xtan (  eq \b(1 – \f(x,R)). 

L.
GKwU UvIqv‡ii P‚ov n‡Z GKLÛ cv_i x wgUvi wb‡P bvgvi ci, Aci GKLÛ cv_i P‚ovi y wgUvi wbP n‡Z †d‡j †`Iqv nj| hw` Df‡qB w¯’ive¯’v n‡Z c‡o Ges GKB m‡½ f‚wg‡Z cwZZ nq, Z‡e †`LvI †h, UvIqv‡ii D”PZv  eq \f((x + y)2,4x) wgUvi| 
O-wefvM: †hvMvkÖqx †cÖvMÖvg
7.
†jLwP‡Îi mvnv‡h¨ Z = –x + y Gi me©wbæKiY Ki:
5 ( 1 = 5

hLb, 3y – x ( 10, x + y ( 6, x – y ( 2; x, y ( 0

A_ev, 

†hvMvkÖqx †cÖvMÖvg Kx? wKfv‡e †hvMvkÖqx mgm¨v MVb Kiv nq Zv we¯—vwiZ fv‡e eY©bv Ki|  
P-wefvM: cwimsL¨vb
8.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
wb‡Pi Z_¨ mvwi n‡Z cwiwgZ e¨eavb I †f`vsK wbY©q Kit 
	†kÖwYe¨vwß
	20–24
	25–29
	30–34
	35–39
	40–44
	45–49

	MYmsL¨v
	7
	10
	15
	13
	9
	6



L.
GKwU Q°v I `yBwU gy`ªv GK‡Î wb‡¶c Kiv nj, bgybv‡¶Î ˆZwi Ki Ges m¤¢vebv¸wj eY©bv Ki: P(1wU †nW), P(2wU †jR I Q°vq 4), P(Dfq wcV)|

M.
GKwU e¨v‡M 6wU mv`v, 7wU jvj Ges 9wU Kv‡jv ej Av‡Q| G‡jv‡g‡jvfv‡e GKwU ej Zz‡j †bIqv nj| ejwU jvj ev mv`v nIqvi m¤¢ve¨Zv KZ? 
	DËigvjv
	2.
(L)  eq \f(a,b),  eq \f(b,a)
3.
(K) a =  eq \f(1,2), b = 2, c = 5

(L) 17x2 − 2xy + 17y2 − 104x − 140y + 446 = 0


(M) (0, 0); ((  eq \r(2), 0);  eq \b(( \f(3,2)( 0); 3x = ( 4
	4.
(L)  eq \f(p,8),  eq \f(p,3),  eq \f(3p,8),  eq \f(2p,3),  eq \f(5p,8),  eq \f(7p,8) 

(M)  eq \f(np,4),  eq \f(np,3) + (−1)n   eq \f(p,18), †hLv‡b, n  ( (.
7.
Zmin = − 2
8.
(K) 7.38 Ges 54.46  (L)  eq \f(1,2) ,  eq \f(1,24),  eq \f(1,2)  (M)  eq \f(13,22)
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1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
i) cig gvb wP‡ýi mvnv‡h¨ cÖKvk Ki:


( 1 < 2x ( 3< 5



ii) a, b ( ( n‡j †`LvI †h, ((a) ((b) = ab


L.
bx‡Pi RwUj msL¨v‡K †cvjvi AvKv‡i cÖKvk Ki, gyL¨ Av¸©‡g›U, mvaviY Av¸©‡g›U I gWzjvm wbY©q Ki: ( i

M.
cÖgvY Ki †h, ( 3)( 1 +  eq \b(,2)
)
n + ( 3)( 1 (  eq \b(,2)
)
n = 2.


hLb n Gi gvb 3 Øviv wefvR¨ Ges (1 hLb n Aci †Kvb c~Y©msL¨v|
2.
GKRb dj we‡µZv Avg I †cqviv weµq K‡ib| cÖwZ Szwo Avg I †cqvivi g~j¨ h_vµ‡g 50 UvKv Ges 25 UvKv| H we‡µZv Zvi †`vKv‡b 12wUi †ekx Szwo ivL‡Z cv‡i bv| cÖwZ Szwo Avg I †cqviv weµ‡q jvf h_vµ‡g 10 UvKv I 6 UvKv n‡j 500 UvKv g~jab e¨‡q KZ Szwo Avg I †cqviv wKb‡j H we‡µZv m‡e©v”P jvf Ki‡Z cvi‡eb?
5
A_ev,

wb‡æi †hvMvkÖqx †cÖvMÖvg‡K †jLwP‡Îi mvnv‡h¨ mgvavb K‡i †KŠwYK we›`y ev cÖvwš—K wbY©q K‡i me©wbæ KviY Ki:

z = 2y ( x kZ©vejx: 3y ( x ( 10;


x + y ( 6, x ( y ( 2, x, y > 0.

3.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
ax2 + 5x + c = 0 Ges x2 + x + p = 0 mgxKi‡Yi `yBwUi GKwU mvaviY g~j _vK‡j †`LvI †h, Zv‡`i Aci g~j `yBwU x2 + x + pq = 0 mgxKi‡Yi g~j nB‡e|

L.
ax2 + bx + c = 0 mgxKi‡Yi g~j `yBwUi AbycvZ r n‡j cÖgvY Ki †h,  eq \f((r + 1)2,r) =  eq \f(b2,ac)

M.
y = 2x + 3x2 + 4x3 + ......... n‡j †`LvI †h, x =  eq \f(1,2) y (  eq \f(3,8) y2 +  eq \f(5,16) y3 ( ............

4.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
((1, 3) Dc‡K›`ª I (4, 3) kxl© wewkó cive„‡Ëi mgxKiY wbY©q Ki|

L.
†Kvb Dce„‡Ëi Dc‡K›`ª ((1, 1), Dr‡Kw›`ªKZv  eq \f(1,2) Ges wbqvgK x ( y + 3 = 0 n‡j Dce„‡Ëi mgxKiY wbY©q Ki|

M.
 eq \f(y2,25) (  eq \f(x2,16) = 1 Awae„‡Ëi kxl©, Dc‡K›`ª, Dr‡Kw›`ªKZv A¶Øq I Dc‡Kw›`ªK j‡¤^i ˆ`N©¨ wbY©q Ki|
5.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
hw` sin((cos() = cos((sin() nq Z‡e


†`LvI †h, ( =  eq \f(1,2) sin(1  eq \f(3,4) 


L.
†`LvI †h, tan eq \b\bc\{( sin(1  eq \f(2x,1 + x2) +  eq \f(1,2) cos(1  eq \f(1 ( x2,1 + x2))
 =  eq \f(2x,1 ( x2)

M.
mgvavb Ki: 4 cosx cos2x cos3x = 1 hLb 0 < x < (.

6.
K.
e‡ji mvgvš—wi‡Ki m~Î wjL| ( †Kvb wµqvkxj `yBwU e‡ji jwäi gvb I w`K wbY©q Ki|
5

L.
ABC wÎfz‡Ri Aš—©‡K›`ª I †h IA, IB, IC eivei h_vµ‡g P, Q, R ej wZbwU wµqviZ †_‡K fvimvg¨ m„wó K‡i| cÖgvY Ki †h, P t Q t R = cos eq \f(A,2) .
5
A_ev,

K.
`yBwU Am`„k mgvš—ivj e‡ji jwäi gvb, w`K, Ae¯’vb wbY©q Ki|
5

L.
ABC wÎfz‡Ri A, B, C †KŠwYK we›`y‡Z h_vµ‡g P, Q, R gv‡bi wZbwU mggyLx mgvš—ivj ej wµqviZ Av‡Q| Zv‡`i jwä H wÎfz‡Ri j¤^ †K›`ª Mvgx n‡j, cÖgvY Ki †h,


P(b2 + c2 ( a2) = Q(c2 + a2 ( b2) = R(a2 + b2 ( c2) .
5
7.
K.
cÖgvY Ki †h, v2 = u2 + 2fs.
5

L.
†Kvb mij †iLv eivei f mgZ¡i‡Y Pjš— GKwU e¯‘KYv


t mg‡q s `~iZ¡ Ges cieZ©x t( mg‡q s( `~iZ¡ AwZµg K‡i| †`LvI †h, f = 2(,t() eq \b( (  eq \f(s,t))
/(t + t() .
5
A_ev,

K.
†`LvI †h, evqyk~Y¨ Ae¯’vq cÖw¶ß e¯‘KYvi MwZc_ cive„Ë|
5

L.
GKwU UvIqv‡ii P‚ov n‡Z GKLÊ cv_i x wgUvi bvgvi ci Aci GK LÊ cv_i P‚ovi y wgUvi wbP n‡Z †djv nj| hw` Dfq cv_i w¯’ive¯’v n‡Z c‡o Ges GKB m‡½ f‚wg‡Z cwZZ nq Z‡e †`LvI †h, UvIqv‡ii D”PZv =  eq \f((x + y)2,4x) wgUvi|
5
8.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
wb‡Pi RbmsL¨v wb‡ek‡b PZz_©K e¨eabv¼ Mo e¨eavb, Mo e¨eavbv¼ I we‡f`bv¼ wbY©q Ki|
	b¤^i
	10
	20
	30
	40
	50
	60
	70

	QvÎmsL¨v
	4
	6
	10
	25
	10
	6
	4



L.
AeR©bkxj NUbvi m¤¢ve¨Zvi †hvMm~Î wjL I cÖgvY Ki|

M.
`yBwU GKB iKg ev‡·i cÖ_gwU‡Z 4wU mv`v I 3wU jvj Ges wØZxqwU‡Z 3wU mv`v I 7wU jvj ej Av‡Q| h_vm¤¢e Dcv‡q GKwU ev· wbe©vPb Kiv nj| H ev· n‡Z GKwU ej Uvbv n‡j, ejwU mv`v nIqvi m¤¢ve¨Zv wbY©q Ki| hw` ejwU mv`v nq Z‡e cÖ_g ev· n‡Z wbe©vwPZ nIqvi m¤¢ve¨Zv KZ?
	DËigvjv
	1.
(K) (i) |2x – 5| < 3  

(L) cos  eq \b(–\f((,2)) + isin  eq \b(–\f((,2)), –  eq \f((,2), 2n( –  eq \f((,2) ; n ( (, 1
2.
Avg 8 Szwo, †cqviv 4 Szwo|  A_ev, Zmin = –2
4.
(K) y2 + 20x – 6y – 71 = 0  

(L) 7x2 + 7y2 + 10x – 10y + 2xy + 7 = 0  

(M) (0, (5), (0, ( eq \r(41)),  eq \f(\r(41),5), 10, 8,  eq \f(32,5),  eq \r(41)
	5.
(M)  eq \f((,8),  eq \f((,3),  eq \f(3(,8),  eq \f(2(,3),  eq \f(5(,8),  eq \f(7(,8)
8.
(K) 25%, 10.46, 26.15%, 36.68% 

(M)  eq \f(61,140) ,  eq \f(40,61) 
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Group A : Algebra

1.
Answer any two questions :
5(2 = 10


a.
A =  eq \b\bc\[(\s(\A(1,4))   \s(\A(2,5))   \s(\A(3,6))) and B =  eq \b\bc\[(\s(\A(0,1,0))   \s(\A(2,2,(1))), then show that, AB 

b.
Prove that, 2,x3 ( 1) eq \b\bc\|(     eq \a(y,y2,y3 ( 1)     eq \a(z,z2,z3 ( 1))
 = (xyz ( 1) (x ( y)(y ( z)(z ( x).

c.
If A =  eq \b\bc\[(     eq \a\ar(2,(1))
, find the value of A2 ( 5A ( 6.I, where I =  eq \b\bc\[(     eq \a(0,1))
.
2.
Answer any one question:
5(1 = 5


a.
Using each digit only once in each number how many significant odd numbers containing five digits can be formed with the digits 6, 5, 2, 3, 0?


b.
There are seven straight lines of length 1, 2, 3, 4, 5, 6, 7 cm. respectively. Show that, the number of ways in which four can be chosen to form a quadrilateral is 32.

Group B : Trigonometry

3.
Answer any two questions :
5(2 = 10


a.
If cos( + sec( =  eq \f(5,2), then prove that



cosn( + secn( = 2n + 2(n.


b.
If acos( ( bsin( = c, then show that,



asin( + bcos( =   eq \r(a2 + b2 ( c2)

c.
Solve graphically within the limit :



sinx ( cosx = 0, 0 ( x (  eq \f((,2)
4.
Answer any two questions :
5(2 = 10


a.
If A + B + C = ( then show that,



cos2A + cos2B + cos2C + 2cosAcosBcosC = 1.


b.
Prove that, 2cos eq \f((,16) = 2cos11(15(=  eq \r(2 + )
)


c.
From the triangle ABC, Prove that,



a sin  eq \b( + B)
 = (b + c) sin  eq \f(A,2).

Group C : Geometry and Vector

5.
Answer any three questions :
5(3 = 15


a.
Find the equation of the straight lines parallel to the straight line 12x ( 5y = 7 at 2 units distance from it.


b.
Find the co-ordinates of the middle point of the intercept of the straight line x + 2y + 7 = 0 between the axes. If this intercept be the side of a square, find its area.


c.
Obtain the equation the circle having its centre (4, 5) and which passes through the centre of the circle x2 + y2 ( 4x ( 6y ( 12 = 0


d.
The straight line 3x + by ( 1 = 0 touches the circle x2 + y2 ( 8x ( 2y + 4 = 0. Find the value of b.
6.
Answer any one question :
5(1 = 5


a.
Find the angles which makes the vector 



2 eq \o(^,i) (  eq \o(^,j) + 2 eq \o(^,k) with the co-ordinates axes.


b.
Find the value of 'a' such that the three vectors 2 eq \o(^,i) +  eq \o(^,j) (  eq \o(^,k), 3 eq \o(^,i) ( 2 eq \o(^,j) + 4 eq \o(^,k) and  eq \o(^,i) ( 3 eq \o(^,j) + a eq \o(^,k) will be coplanar.

Group D : Calculus

7.
Answer any one question :
5(1 = 5


a.
If f : ( ( ( and g : ( ( ( are respectively defined by f(x) = x2 ( 2|x| and g(x) = x2 + 1, then find (fog)((2), (fog)(5), (gof)((4) and (gof)(3).


b.
If f(x) = ex + e(x, Prove that, f(x + y)f(x ( y) = f(2x) + f(2y).

8.
Answer any three questions :
5(3 = 15


a.
Differentiate from first principle with respect to x : lnx; x > 1 or eax.
5


b.
Find the derivatives with respect to x (any two):



i) (xx)x ;   
ii) ln(xy) = x + y ;



iii) 2x(cos3x( ; 
iv)  eq \f(sinx + cosx,)

5


c.
If y =  eq \r((4 + 3sin x)), show that,
5



2y  eq \f(d2y,dx2) + 2  eq \b()
2 + y2 = 4.


d.
Find the integration (any two):
2 eq \f(1,2) ( 2 = 5



i) eq \o\al((,  1,     e2)

 eq \f(dx,x(1 + ln x)2)   



ii) (2cosx + sinx)cosxdx



iii)  eq \a(1,0)

 eq \f((tan(1x)2,1 + x2) dx



iv)  eq \f(2x ( 1,x(x ( 1)(x ( 2)) dx
	Answers
	1.
(c)  eq \b\bc\[(\a(−2,−15)    \a(−6,10)) 
2.
(a) 36

5.
(a) 12x − 5y + 19 = 0, 12x − 5y − 33 = 0


(b)  eq \b(−\f(7,2)( − \f(7,4)); 61  eq \f(1,4) sq. unit


(c) x2 + y2 − 8x − 10y + 1 = 0 (d) 2 or, −  eq \f(1,6) 

6.
(a) cos−1  eq \b(\f(2,3)), cos−1   eq \b(−\f(1,3)),  cos−1  eq \b(\f(2,3)), (b) a = 5  
	7.
(a) (fog) (−2) = 15, (fog) (5) = 624, (gof) (−4) = 65 


and (gof) (3) = 10

8.
(a)  eq \f(1,x) or, aeax  (b) (i) xx2 . x(2 lnx + 1) (ii)  eq \f(y(x − 1),x (1 − y))

(iii)  eq \f(p,90)  eq \b(cos \f(px,60) − \f(px,60) sin \f(px,60)) (iv) 0


(d) (i)  eq \f(2,3)  (ii) x +  eq \f(1,2) sin 2x −  eq \f(1,4) cos 2x + c (iii)  eq \f(p3,192)

(iv) −  eq \f(1,2) ln (x) − ln (x − 1) +  eq \f(3,2) ln (x − 2) + c
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[we. `ª. `w¶Y cvk¦©¯’ msL¨vgvb cÖ‡kœi c~Y©gvb ÁvcK|]
K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
hw` A =  eq \b\bc\[(     eq \a(2,1,2)     eq \a(2,2,1))
 nq, Z‡e A2 ( 4A ( 5I wbY©q Ki| †hLv‡b, I =  eq \b\bc\[(     eq \a(0,1,0)     eq \a(0,0,1))
.

L.
cÖgvY Ki †h, 2 ( b2,2ab,2b) eq \b\bc\|(     eq \a(2ab,1 ( a2 + b2,( 2a)     eq \a(( 2b,2a,1 ( a2 ( b2))
= (1 + a2 + b2)3

M.
A = ( 1) eq \b\bc\[(     eq \a(3,( 1,5)     eq \a(4,6,1))
 n‡j Ggb GKwU g¨vwUª· B wbY©q Ki †hb, AB = BA = I3 nq|
2.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
PARALLEL kãwUi eY©¸wji me¸wj GK‡Î wb‡q hZ cÖKv‡i mvRv‡bv hvq Zv wbY©q Ki Ges ¯^ieY©¸wj‡K c„_K bv †i‡L eY©¸wj KZ cÖKv‡i mvRv‡bv hvq ZvI wbY©q Ki|

L.
mPivPi ms‡KZgvjvq cÖgvY Ki †h, nCr + nCr ( 1 = n + 1Cr.

L-wefvM: R¨vwgwZ I †f±i
3.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
 eq \o(A,() = 3 eq \o(i,() + 2 eq \o(j,() ( 2 eq \o(k,() Ges  eq \o(B,() = (  eq \o(i,() +  eq \o(j,() ( 4 eq \o(k,() n‡j,  eq \o(A,() I  eq \o(B,() Gi jwä †f±‡ii mgvš—ivj GKK †f±i wbY©q Ki|

L.
†f±i c×wZ‡Z cÖgvY Ki †h, i¤^‡mi KY©Øq ci¯úi‡K mg‡Kv‡Y mgwØLwÊZ K‡i|
4.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
5 ( 3 = 15

K.
(8, 5) I ((4, (3) we›`yØ‡qi ms‡hvM †iLvs‡ki j¤^ mgwØLÊK mij‡iLvi mgxKiY wbY©q Ki|

L.
g~jwe›`y †_‡K 7 GKK `~i‡Z¡ Ges 3x ( 4y + 7 = 0 †iLvi Dci j¤^ †iLvmg~‡ni mgxKiY wbY©q Ki|

M.
Giƒc e„‡Ëi mgxKiY wbY©q Ki hv x A¶‡K (4, 0) we›`y‡Z ¯úk© K‡i Ges y A¶ †_‡K 6 GKK `xN© GKwU R¨v KZ©b K‡i|

N.
g~jwe›`y †_‡K x2 + y2 ( 10x + 20 = 0 e„‡Ë Aw¼Z ¯úk©K `yBwUi mgxKiY wbY©q Ki|
M-wefvM: wÎ‡KvYwgwZ
5.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
cos( + sec( =  eq \f(5,2) n‡j, cÖgvY Ki †h, cosn( + secn(


= 2n + 2(n.


L.
cÖgvY Ki : sin27( + cos27( =  eq \r(2) cos18(.


M.
†jLwP‡Îi mvnv‡h¨ mgvavb Ki: sinx ( cosx = 0, 0 ( x (  eq \f((,2) .

6.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
sin( + sin( = a Ges cos( + cos( = b n‡j, cÖgvY Ki †h, cos(( + () =  eq \f(b2 ( a2,b2 + a2) .


L.
A + B + C = ( n‡j, cÖgvY Ki †h, cos2A + cos2B ( cos2C = 1 ( 2 sinA sinB cosC.


M.
(ABC-G cosA = sinB ( cosC n‡j, †`LvI †h, wÎfzRwU mg‡KvYx|
N-wefvM: K¨vjKzjvm
7.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
f : ( ( (; †hLv‡b f(x) = x3 + 5 †`LvI †h, dvskbwU GK-GK I mvwe©K|

L.
f(x) = ln(sinx) Ges ((x) = ln(cosx) n‡j, †`LvI †h, e2((a) ( e2f(a) = e((2a).

8.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
5 ( 3 = 15

K.
x Gi †cÖw¶‡Z Aš—iR mnM wbY©q Ki: (†h‡Kv‡bv 2wU)



2.5 ( 2 = 5


(i) cot(1  eq \f(1 + x,1 ( x) ; (ii) sin2 [ln(sec x)]; (iii) ex2 + xx2.


L.
†`LvI †h, x +  eq \f(1,x) Gi ¸i“gvb jNygvb A‡c¶v ¶z`ªZi|
5

M.
†h‡Kv‡bv `yBwU †hvM‡Ri gvb wbY©q Ki :
2.5 ( 2 = 5


(i) x ln xdx;



(ii)  ( x2) eq \f(tan(sin(1x),)
 dx;



(iii)  eq \a((/2,0) cos3x  eq \r(sin x) dx

N.
 eq \f(x2,9) +  eq \f(y2,4) = 1 Dce„Ë Øviv Ave× †¶‡Îi †¶Îdj wbY©q Ki|
5
	DËigvjv
	1.
(K)  eq \b\bc\[(\a(0,0,0)    \a(0,0,0)    \a(0,0,0))  

(M)  eq \b\bc\[(\a(\f(31,2),\f(9,2),−7)    \a(−\f(17,2),−\f(5,2),4)    \a(−11,−3,5))
2.
(K) 3360; 360
3.
(K)  eq \f(1,7) (2 eq \o((,i) + 3 eq \o((,j) − 6 eq \o((,k))
4.
(K) 3x + 2y − 8 = 0

(L) 4x + 3y + 35 = 0 Ges 4x + 3y − 35 = 0

(M) x2 + y2 − 8x ( 10y + 16 = 0 


(N) x − 2y = 0 Ges x + 2y = 0
	8.
(K) (i) −  eq \f(1,1 + x2)  

(ii) tan x sin [2 ln (sec x)]


(iii) 2xex2 + xx2 + 1 (1 + 2 ln x)

(M) (i)  eq \f(1,2) x2  lnx −  eq \f(1,4) x2 + c


(ii) ln | sec (sin−1 x)| + c (iii)  eq \f(8,21) 

(L) 6eM© GKK|
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[we. `ª. `w¶Y cvk¦©¯’ msL¨vgvb cÖ‡kœi c~Y©gvb ÁvcK|]
K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
 eq \r(3) GKwU Ag~j` msL¨v, cÖgvY Ki|

L.
(i) hw` a, b, c ( (, ac = bc Ges c  nq, Z‡e cÖgvY Ki †h, a = b. 



(ii) mKj a, b ( ( Gi Rb¨ cÖgvY Ki †h, |a + b| ( |a| + |b|.


M.
cÖgvY Ki †h, ( 3)( 1 +  eq \b(,2)
)
n + ( 3)( 1 (  eq \b(,2)
)
n = 2; hLb n Gi gvb 3 Øviv wefvR¨ Ges ( 1 hLb n Aci †Kvb c~Y© msL¨v|
2.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
27x2 + 6x ( (p + 2) = 0 mgxKiYwUi GKwU g~j AciwUi eM© n‡j p Gi gvb wbY©q Ki|

L.
(1 + x)44 Gi we¯—…wZ‡Z 21 Zg I 22 Zg c`Øq mgvb n‡j x Gi gvb KZ?

M.
†`LvI †h (1 ( 5x + 6x2)(1 Gi we¯—…wZ‡Z xr Gi mnM 3r + 1 ( 2r + 1.

L-wefvM: R¨vwgwZ
3.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
y = ax2 + bx + c cive„ËwUi kxl© (( 2, 3) we›`y‡Z Aew¯’Z Ges GwU (0, 5) we›`y w`‡q AwZµg K‡i| a, b, c Gi gvb wbY©q Ki|

L.
P Gi gvb KZ n‡j  eq \f(x2,P) +  eq \f(y2,52) = 1 Dce„ËwU (6, 4) we›`y w`‡q AwZµg Ki‡e? Dce„ËwUi Dr‡Kw›`ªKZv Ges Dc‡K‡›`ªi Ae¯’vb KZ Zv wbY©q Ki|

M.
GKwU Awae„‡Ëi mgxKiY wbY©q Ki, hvi Dc‡K›`ª (1, 1), Dr‡Kw›`ªKZv  eq \r(3) Ges wbqvg‡Ki mgxKiY 2x + y = 1.

M-wefvM: wÎ‡KvYwgwZ
4.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
cÖgvY Ki †h, cos(1 eq \f(1,)
 (  eq \f(1,2) sin(1  eq \f(3,5) + tan(1  eq \f(1,3) = tan(12.


L.
mgvavb Ki: 4cosx cos2x cos3x = 1 hLb 0 < x < (.


M.
cÖgvY Ki †h,


2tan(1x = sin(1  eq \f(2x,1 + x2) = cos(1  eq \f(1 ( x2,1 + x2) = tan(1  eq \f(2x,1 ( x2) .

N-wefvM: w¯’wZwe`¨v I MwZwe`¨v
5.
K.
j¤^vs‡ki Dccv`¨wU wjL Ges cÖgvY Ki|
5

L.
†Kvb we›`y‡Z wµqviZ P, Q, R ej wZbwU fvimvg¨ m„wó K‡i‡Q| P I Q Gi Aš—M©Z †KvY P I R Gi Aš—M©Z †Kv‡Yi wØ¸Y n‡j cÖgvY Ki †h, R2 = Q(Q ( P).
5
A_ev,

K.
`yBwU wem`„k Amgvb mgvš—ivj e‡ji jwäi gvb, w`K I wµqv we›`y wbY©q Ki|

L.
O we›`ywU ABC wÎfz‡Ri cwi‡K›`ª Ges AO eivei P gv‡bi ejwU wµqv Ki‡Q| †`LvI †h, B I C we›`y‡Z wµqviZ P e‡ji mgvš—ivj AskKØ‡qi AbycvZ Sin2B t Sin2C.

6.
K.
mPivPi ms‡KZ gvjvq cÖgvY Ki †h, v2 = u2 + 2fs.
5

L.
`yBwU †e‡Mi e„nËg jwä G‡`i ¶z`ªZg jwäi n ¸Y| †eMØ‡qi ga¨eZ©x †KvY ( n‡j, jwä‡e‡Mi gvb G‡`i mgwói A‡a©K nq| †`LvI †h, cos( = (  eq \f(n2 + 2,2(n2 ( 1)) .
5
A_ev,

K.
cÖgvY Ki †h, evqyk~b¨ Ae¯’vq Dj­¤^ Z‡j cÖw¶ß e¯‘KYvi MwZc_ GKwU cive„Ë|

L.
GKwU UvIqv‡ii P‚ov n‡Z GKLÛ cv_i x wgUvi wb‡P bvgvi ci Aci GKLÊ cv_i P‚ovi y wgUvi wbP n‡Z †d‡j †`Iqv n‡jv| hw` DfqB w¯’ive¯’v n‡Z c‡o Ges GKB m‡½ f‚wg‡Z cwZZ nq, Z‡e †`LvI †h, UvIqv‡ii D”PZv  eq \f((x + y)2,4x) wgUvi|
O-wefvM: †hvMvkÖqx †cÖvMÖvwgs
7.
†jLwP‡Îi mvnv‡h¨ z = 2x ( y Gi me©wbæKiY Ki, hLb mxgve×Zv¸‡jv t x + 2y ( 8, 4x + 3y ( 12, x + y ( 5, x, y ( 0.
5
A_ev,

R‰bK f`ª‡jvK m‡e©v”P 100 UvKv e¨q K‡i wKQy msL¨K Kjg I †cwÝj wKb‡Z Pvb| cÖwZwU Kjg I †cwÝ‡ji µqg~j¨ h_vµ‡g 12 UvKv I 8 UvKv| wZwb Aš—Z: 1wU Kjg wKb‡eb wKš‘ 8wUi AwaK †cwÝj wKb‡eb bv| H f`ª‡jvK †Kvb cÖKv‡ii KZ¸‡jv wRwbm wKb‡j GK‡Î me©vwaK msL¨K wRwbm wKb‡Z cvi‡eb?
P-wefvM: cwimsL¨vb
8.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
wb‡Pi Z_¨ mvwi n‡Z cwiwgZ e¨eavb I †f`v¼ wbY©q Ki|
	†kÖwYe¨vwß
	20-24
	25-29
	30-34
	35-39
	40-44
	45-49

	MYmsL¨v
	7
	10
	15
	13
	9
	6



L.
`ywU AeR©bkxj NUbvi †¶‡Î m¤¢vebvi ms‡hvM m~ÎwU wjL Ges cÖgvY Ki|

M.
GKwU ev‡· 5wU jvj I 4wU mv`v ej Ges Aci GKwU ev‡· 3wU jvj I 6wU mv`v ej Av‡Q| cÖwZ ev· n‡Z GKwU K‡i ej DVv‡bv n‡j `ywU e‡ji g‡a¨ Aš—Z: GKwU jvj nIqvi m¤¢vebv KZ?
	DËigvjv
	2.
(K) P = −1, 6  (L) x =  eq \f(7,8)
3.
(K) a =  eq \f(1,2), b = 2, c = 5 

(L) p = 100, e =  eq \f(\r(3),2), Dc‡K›`ª (( 5 eq \r(3), 0)  

(M) 7x2 − 2y2 + 12xy − 2x + 4y − 7 = 0
	4.
(L) x =  eq \f((,8),  eq \f((,3),  eq \f(3(,8),  eq \f(2(,3),  eq \f(5(,8),  eq \f(7(,8)
7.
Zmin = −4 A_ev, 3wU Kjg I 8wU †cwÝj wKb‡Z cvi‡eb|
8.
(K) 7.3824 (cÖvq) I 54.50 (cÖvq) 

(M)  eq \f(19,27)
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Group A : Algebra

1.
Answer any two of the following question :
5(2 = 10


a.
A = (2,(1) eq \b\bc\[(     eq \a((4,1,(1)     eq \a(2,0,1))
 and B =  eq \b\bc\[(     eq \a(2,5,7)     eq \a((2,(4,(5))
, show that, AB = BA = I3.

b.
Prove that, 2,b2,c2) eq \b\bc\|(     eq \a(a2,(c + a)2,c2)     eq \a(a2,b2,(a + b)2))
 = 2abc(a + b +c)3.

c.
Prove that, 



(2a,b + a,c + a) eq \b\bc\|(     eq \a(a + b,( 2b,c + b)     eq \a(a + c,b + c,( 2c))
 = 4(a + b)(b + c)(c + a).

2.
Answer any one of the following question :
5(1 = 5


a.
How many different arrangements can be made of all the letters of the word "DAUGHTER"? How many will have D at the beginning but R will have not at the end? How many of them begin with D?


b.
Prove that, nCr + nCr ( 1 = n + 1Cr.

Group B : Geometry and Vector

3.
Answer any one of the following question :
5(1=5


a.
Show that the vectors a = 3 eq \o(i,() ( 2 eq \o(j,() +  eq \o(k,(), 



b =  eq \o(i,() ( 3 eq \o(j,() + 5 eq \o(k,(), c = 2 eq \o(i,() +  eq \o(j,() ( 4 eq \o(k,() form a right angled triangle.


b.
Prove that, by the vector method that the medians of a triangle are concurrent.

4.
Answer any three of the following question :





5(3=15


a.
Two straight lines pass through the point 



((1, 2) and make an angle 45( with the straight line 3x ( y + 7 = 0. Find the equation of the straight lines and show from their equations that they are at right angle to each other.


b.
A straight line passes through the point ((2, (5) and intersects the x-axis and y-axis at the point A and B respectively such that OA + 2.OB = 0, where O is the origin. Find the equation.

c.
A circle of radius  eq \f(1,2)  eq \r(10) passes through the point (1, 1) and the centre of the circle is on the straight line y = 3x ( 7; find the equation of the circle.


d.
Find the equation of the tangent to the circle 
x2 + y2 + 4x ( 8y + 2 = 0 which makes equal intercepts both of same sign of the axes.

Group C : Trigonometry

5.
Answer any two of the following question :
5(2=10


a.
If k tan( = tan k(, then prove that 



 eq \f(sin2k(,sin2() =  eq \f(k2,1 + (k2 ( 1)sin2() .


b.
If cos( + sec( =  eq \f(5,2) , then prove that 



cosn( + secn( = 2n + 2(n.


c.
Solve graphically; x ( tanx = 0, 0 ( x (  eq \f((,2) .

6.
Answer any two of the following question:
5(2=10


a.
Prove that, sin3x + sin3(120( + x) + sin3(240( + x) = (  eq \f(3,4) sin3x.


b.
If A + B + C = ( and cotA + cotB + cotC =  eq \r(3), show that A = B = C.


c.
In (ABC, if cosA = sinB ( cosC, show that the triangle is right angled.

Group D : Calculus

7.
Answer any one of the following question:
5(1 = 5


a.
If f(x) =  eq \r(x), g(x) = x2 ( 1, find the composite functions (fog)(x) and (gof)(x). Find the domain and range of the composite functions.


b.
A = R (  eq \b\bc\{(( )
 and B = R (  eq \b\bc\{()
 are two subsets of the set of real number R and f : A ( B ; f(x) =  eq \f(x ( 2,2x + 1) . Show that, the function is a one-one and onto.

8.
Answer any three of the following question:
5(3=15


a.
Find the value of  eq \o(lim,x(0)  eq \f(tanx ( sinx,x3) .

b.
If cos eq \r(y) = x then show that, 



(1 ( x2)  eq \f(d2y,dx2) ( x eq \f(dy,dx) ( 2 = 0.


c.
Find the derivatives with respect to x (any two)
2.5 ( 2 = 5



(i)  eq \f(tanx ( cotx,tanx + cotx) ;



(ii) tan(1  eq \f(a + bx,a ( bx) ;



(iii) ex2 + xx2.

d.
Answer any two.
2.5(2 = 5



(i) ( x) eq \f(xdx,)
 ;    (ii) exsin 2x dx;



(iii) eq \o\al((,  0,      \s\up8(\f((,2)))

 eq \r(cosx) sin3x dx.

	Answers
	2.
(a) 40320; 4320; 5040. 
4.
(a) 2x + y = 0, x − 2y + 5 = 0  

(b) x ( 2y = 8


(c) x2 + y2  − 5x − y + 4 = 0 

(d) x + y + 4 = 0, x + y − 8 = 0

5.
(c) 0

7.
(fog)(x) =  eq \r(x2 − 1), D( = (−(, −1] ( [1, () ; R( = [0, ()


(gof) (x) = x −1, D( = ( and (( = (
	8.
(a)   eq \f(1,2) (c) (i) 2 sin 2x (ii)   eq \f(ab,a2 + b2 x2)  

(iii) 2x ex2 + xx2 + 1(1 + 2 lnx)


(d) (i)  eq \f(2,3) (1 − x) eq \s\up5(\f(3,2)) − 2 eq \r(1 − x) + c 

(ii)  eq \f(1,5) ex (sin 2x − 2 cos 2x) + c


(iii)  eq \f(8,21)
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1.
Answer any two of the following question:
5(2=10


a.
For all a, b ( (, prove that |a + b| ( |a| + |b|.


b.
If x : y = (a + ib) : (c + id), show that, 



(c2 + d2)x2 ( 2(ac + bd)xy + (a2 + b2)y2.


c.
If x = p + q, y = p( + q(2, z = p(2 + q(, show that, x2 + y2 + z2 = 6pq.

2.
Answer any two of the following question:
5(2=10


a.
If one of the roots of ax2 + bx + c = 0 is double of one of the roots of cx2 + bx + ( = 0 then show that either 2( = c or, (2( + c)2 = 2b2.


b.
If the 21st and 22nd  terms are equal in the expansion of (1 + x)44, find the value of x.


c.
Show that in the expansion of (1 ( 5x + 6x2)(1 the coefficient  of xr is 3r + 1 ( 2r + 1.

3.
Answer any two of the following question:
5(2=10


a.
Find the equation of the parabola whose focus is the point (( 8, (2) and the equation of whose directix is 2x ( y ( 9 = 0.


b.
For what value of P does the ellipse  eq \f(x2,p) +  eq \f(y2,52) = 1 pass through the point (6, 4)? Find the eccentricity and the co-ordinates of the foci of the ellipse.


c.
Find the equation of the hyperbola, equation of whose directrix is 2x + y = 1, co-ordinates of the focus (1, 1) and eccentricity is  eq \r(3).

4.
Answer any two of the following question:
5(2=10


a.
Prove that, cos(1 eq \f(1,)
 (  eq \f(1,2) sin(1 eq \f(3,5) + tan-1 eq \f(1,3) = tan(12.

b.
Solve the equation : cos( ( cos7( = sin4(.


c.
Solve the equation : 


4cosx cos2x cos3x = 1, 0 < x < (.

5.
a.
Prove that, the algebraic sum of the resolved parts of two forces acting at a point in any direction is equal to the resolved part of their resultant in the same direction.
5


b.
A string of length ( is attached to two fixed points at a distance d on the same horizontal straight line. A smooth weightless ring is free to slide along the string and carries a weight W. If ( > d, show that the tension of the string is l2 ( d2) eq \f(wl,2)
 .
5

Or,


a.
Find magnitude and point of action of the resultant of two unlike, unequal parallel forces acting on a rigid body.


b.
P, Q are two parallel lines at a distance b apart in the plane of P, Q are combined with them, show that the resultant is displaced by a distance  eq \f(bs,P + Q) .

6.
a.
Under usual notations prove the formulae : 



v2 = u2 + 2fs.


b.
A train stopped at two stations 2km apart takes 4 minutes on the journey from one station to the other. The train descrives the first part of the journey with uniform acceleration x and the second part with uniform retardation y. Prove that,  eq \f(1,x) +  eq \f(1,y) = 4.

Or,


a.
Prove that the path of a projectile in vacua is a parabola.


b.
A cricket ball thrown from a height of 3.5m at an angle 30( with the horizon with a speed 9.8 m s(1 is caught by another player at a height of 2.1m from the ground. How apart were the two players?

7.
Define linear programming. What are the conditions and advantages of linear programming.

Or,


Find the graphically the minimum value of z = 2x ( y.


Constraints: x + y ( 5, x + 2y ( 8, x, y ( 0.

8.
Answer any two of the following question:
5(2=10


a.
Find the variance from the frequency distribution table:

	Class interval
	20-24
	25-29
	30-34
	35-39
	40-44
	45-49

	Frequency
	7
	10
	15
	13
	9
	6



b.
State and prove the addition law of probability for not mutually exclusive events.


c.
A box contains 5 red, 7 white balls and 9 black balls of different shape. A ball is drawn at random. What the probability of the ball to be white or red.
	Answers
	2.
(b)  eq \f(7,8)
3.
(a) (x + 2y)2 + 116x + 2y + 259 = 0  


(b) P = 100;  eq \f(\r(3),2); (( 5 eq \r(3), 0) 


(c) 7x2 − 2y2 + 12xy − 2x + 4y − 7 = 0
	4.
(b) eq \f(n(,4),  eq \f(n(,3) + (−1)n  eq \f((,18) when n ( (  

(c)  eq \f((,8),  eq \f((,3),  eq \f(3(,8),  eq \f(2(,3),  eq \f(5(,8),  eq \f(7(,8)
6.
or,  (b) 10.45 m

7.
or, Zmin = − 5 
8.
(a) 54.50  (c)   eq \f(4,7)
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[we. `ª. `w¶Y cvk¦©¯’ msL¨vgvb cÖ‡kœi c~Y©gvb ÁvcK|]
K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
BDwbU g¨vwUª· Kv‡K e‡j? 


A =  eq \b\bc\[(     eq \a(3,0,(1)     eq \a(2,3,1))
 n‡j A3 ( 2A2 + A ( 2I wbY©q Ki|

L.
cÖgvY Ki: 2 ( b2,2ab,2b) eq \b\bc\|(     eq \a(2ab,1 ( a2 + b2,( 2a)     eq \a((2b,2a,1 ( a2 ( b2))
= (1 + a2 + b2)3

M.
wecixZ g¨vwUª· wbY©‡qi kZ© wK? A = (1) eq \b\bc\[(     eq \a(2,3,1)     eq \a(5,1,1))
 n‡j A(1 wbY©q Ki|
2.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
n msL¨K wfbœ wfbœ wRwbm †_‡K r msL¨K k~b¨¯’vb hZfv‡e c~iY Kiv hvq Zv wbY©q Ki| (n ( r)


L.
9 Rb †jv‡Ki GKwU `j `ywU hvbevn‡b ågY K‡i| G hvbevn‡bi GKwU‡Z 7 R‡bi †ekx Ges AciwU‡Z 4 R‡bi †ekx a‡i bv| `jwU KZ iK‡g ågY Ki‡Z cvi‡e?
L-wefvM: R¨vwgwZ I †f±i
3.
aª“eK a Gi gvb KZ n‡j 2 eq \o(i,() +  eq \o(j,() (  eq \o(k,(), 3 eq \o(i,() + 4 eq \o(k,() Ges  eq \o(i,() ( 3 eq \o(j,() + a eq \o(k,() GB wZbwU †f±i GKB mgZ‡j _vK‡e|
5
A_ev,
†f±‡ii mvnv‡h¨ cÖgvY Ki, wÎfz‡Ri ga¨gv wZbwU mgwe›`y|
4.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
5 ( 3 = 15

K.
GKwU mij‡iLv (( 2, ( 5) we›`y w`‡q hvq Ges x I y A¶ `yBwU‡K h_vµ‡g A I B we›`y‡Z †Q` K‡i, hLb OA + 2OB = 0 Ges O g~jwe›`y| Zvi mgxKiY wbY©q Ki|

L.
(2, (1) we›`y n‡Z 3x ( 4y + 5 = 0 †iLvi Dci Aw¼Z j‡¤^i cv` we›`yi ¯’vbv¼ wbY©q Ki|

M.
Giƒc e„‡Ëi mgxKiY wbY©q Ki, hv y A¶‡K (0, 4) we›`y‡Z ¯úk© K‡i Ges x A¶ †_‡K 6 GKK `xN© GKwU R¨v LwÊZ K‡i|

N.
†`LvI †h, (x + my = 1 †iLvwU x2 + y2 ( 2ax = 0 e„Ë‡K ¯úk© Ki‡e hw` a2m2 + 2a( = 1 nq|
M-wefvM: wÎ‡KvYwgwZ
5.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
GKwU wÎfz‡Ri †KvY¸wj mgvš—i cÖMgb †kÖwYf‚³| Gi e„nËg I ¶z`ªZg †KvY `yBwU‡K h_vµ‡g †iwWqvb I wWMÖx‡Z cÖKvk Ki‡j Gi AbycvZ nq ( : 90| †KvY¸wji cwigvc‡K †iwWqv‡b cÖKvk Ki|

L.
hw` a cos( ( b sin( = c nq Z‡e †`LvI †h, 


a sin( + b cos( =   eq \r(a2 + b2 ( c2) .


M.
y = sin 2x Gi †jLwPÎ AsKb Ki hLb 0 ( x ( 2(.

6.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
†`LvI †h,  eq \f(1,sin10() (  eq \f(,cos10()
 = 4.


L.
cÖgvY Ki †h, sin3x + sin3(120(+x) + sin3(240(+x) =  eq \f((3,4) sin 3x.

M.
(ABC G cÖgvY Ki †h, a sin eq \b( + B)
 = (b + c)sin eq \f(A,2) .

N-wefvM: K¨vjKzjvm
7.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
((x) = ex + e-x n‡j cÖgvY Ki †h, 


((x + y) ((x ( y) = ((2x) + ((2y) .


L.
( t ( ( (, ((x) = x3 + 5 dvskbwU GK-GK Ges mvwe©K wKbv KviY D‡j­L Ki|
8.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
5 ( 3 = 15

K.
mxgvi msÁv `vI|  eq \s(lim,x(0)  eq \f(tan x ( sin x,sin3x) Gi gvb wbY©q Ki|

L.
y =  eq \r(4 + 3sin x) n‡j, cÖgvY Ki †h, 2yy2 + 2y12 + y2 = 4.


M.
gvb wbY©q Ki: (†h †Kvb 2wU)


(i)  eq \f(x2tan(1x3,1 + x6) dx ;
(ii)  eq \f(d(,1 + 3cos2() ; 



(iii)  eq \a(ln2,0)  eq \f(ex,1 + ex) dx ;
(iv) eq \o\al((,  0,      \s\up8(\f((,2)))   eq \f(cosx,9 ( sin2x) dx  


N.
y2 = 4x cive„Ë Ges y = x mij‡iLv Øviv Ave× †¶‡Îi †¶Îdj wbY©q Ki|
	DËigvjv
	1.
(K)  eq \b\bc\[(\a(5,10,5)    \a(15,0,−5)    \a(10,15,5))  

(M)  eq \f(1,21)  eq \b\bc\[(\a(2,−3,5)    \a(3,6,−3)    \a(−13,9,−1))
2.
(K) nPr = n (n − 1) (n − 2).....(n − r + 1)  (L) 246
3.
a =  eq \f(37,3)
4.
(K) x − 2y = 8  (L)  eq \b(\f(1,5)( \f(7,5))  

(M) x2 + y2 ( 10x − 8y + 16 = 0
	5.
(K)  eq \f(2(c,9),  eq \f((c,9) Ges  eq \f(4(C,9)
7.
(L) GK-GK Ges mvwe©K
8.
(K)  eq \f(1,2)  

(M) (i)  eq \f(1,6) (tan−1x3)2 + c (ii)  eq \f(1,2) tan−1 eq \b(\f(tan(,2)) + c


(iii) ln  eq \f(3,2)  (iv)  eq \f(1,6) ln 2 

(N)  eq \f(8,3) eM© GKK|
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K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
A =  eq \b\lc\[(\a(3,−2,−1))    eq \a(−4,1,−1)     eq \b\rc\](\a(2,0,1)) Ges B =  eq \b\bc\[(\s(\A(1,2,3))   \s(\A(2,5,7))   \s(\A(−2,−4,−5)))  n‡j †`LvI †h AB = BA = I3

L.
cÖgvY Ki †h,  eq \b\bc\|(\s(\A(a − b − c,2b,2c))   \s(\A(2a,b − c− a,2c))   \s(\A(2a,2b,c − a − b))) = (a + b + c)3

M.
A1, B1, C1 h_vµ‡g a1, b1, c1 Gi mn¸YK n‡j,  eq \b\bc\|(\s(\A(a1,a2,a3))   \s(\A(b1,b2,b3))   \s(\A(c1,c2,c3)))  †_‡K cÖgvY Ki †h, a3A1 + b3B1 + c3C1 = 0

2.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
MATHEMATICS kãwUi eY©¸wj‡K KZ cÖKv‡i mvRv‡bv hvq Zv †ei Ki Ges G‡`i KZ¸wj‡Z ¯^ieY©¸wj GK‡Î _vK‡e|
A_ev, cÖgvY Ki †h, nCr + nCr−1 = n+1Cr

L-wefvM: R¨vwgwZ I †f±i
3.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
A = 2 eq \o((,i) + 2 eq \o((,j) +  eq \o((,k) Ges B = 2 eq \o((,i) + 10 eq \o((,j) − 11 eq \o((,k) n‡j B †f±i eivei A †f±‡ii Dcvsk wbY©q Ki|

L.
GKwU GKK †f±i wbY©q Ki hv a =  eq \o((,i) + 2 eq \o((,j) + 2 eq \o((,k) Ges 


b = 2 eq \o((,i) − 2 eq \o((,j) +  eq \o((,k) Gi mgZ‡ji Dci j¤^|
4.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
5 ( 3 = 15

K.
`yBwU mij‡iLv (−1, 2) we›`y w`‡q hvq Ges Giv 


3x − y + 7 = 0 †iLvi mv‡_ 45( †KvY Drcbœ K‡i| †iLv `yBwUi mgxKiY wbY©q Ki|

L.
4x − 3y = 8 †iLvi mgvš—ivj Ges Zv †_‡K 2 GKK `~ieZx© mgvš—ivj †iLv¸wji mgxKiY wbY©q Ki|

M.
GKwU e„‡Ëi †K›`ª (6, 0) Ges Zv x2 + y2 − 4x = 0 e„Ë Ges 


x = 3 †iLvi †Q`we›`y w`‡q AwZµg K‡i| e„ËwUi mgxKiY wbY©q Ki|

N.
x2 + y2 = 81 e„‡Ëi GKwU R¨v Gi ga¨we›`y (−2, 3), H R¨v Gi mgxKiY wbY©q Ki|
M-wefvM: wÎ‡KvYwgwZ
5.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
tan + sec = x n‡j cÖgvY Ki †h, sin =  eq \f(x2 − 1,x2 + 1)

L.
hw` tan2 = 1 − e2 nq Z‡e cÖgvY Ki †h 


sec + tan3  cosec = (2 − e2)  eq \s\up5(\f(3,2))

M.
y = sin x Gi †jLwPÎ A¼b Ki hLb, −180( ( x ( 180(  
6.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
cÖgvY Ki †h,  eq \f(1,sin 10() −  eq \f(\r(3),cos 10() = 4


L.
cÖgvY Ki †h, 2 sin  eq \f(p,16) =  eq \r(2 − \r(2 + \r(2)))

M.
hw` GKwU wÎfz‡R a4 + b4 + c4 = 2c2 (a2 + b2) nq Z‡e cÖgvY Ki †h, C = 45( ev 135(
N-wefvM: K¨vjKzjvm
7.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
( t ( ( ( dvskbwU ((x) = 2x − 3 Øviv msÁvwqZ n‡j cÖgvY Ki †h, dvskbwU GK-GK Ges mvwe©K| (−1 wbY©q Ki|

L.
y = ((x) =  eq \f(4x – 7,2x – 4) n‡j †`LvI †h, ((y) = x 

8.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
5 ( 3 = 15

K.
g~j wbq‡g x Gi mv‡c‡¶ xn Gi Aš—iR wbY©q Ki|

L.
a Gi gvb KZ n‡j y = ax (1 − x) eµ‡iLvi g~jwe›`y‡Z ¯úk©KwU x A‡¶i mv‡_ 60( †KvY Drcbœ K‡i|

M.
gvb wbY©q Ki (†h †Kvb `yBwU) t


(i) eq \o\al((,  0,     ln2)

 eq \f(exdx,1 + ex)   (ii) eq \o\al((,   1,     e2)  eq \f(dx,x(1 + ln x)2)  (iii) eq \o\al((,  0,     \s\up9(\f((,4)))

 eq \f(dq,1 + sin q)  



(iv) eq \o\al((,  0,     a)  eq \r(a2  − x2) dx

N.
x2 + y2  = 16 e„Ë Øviv Ave× †¶‡Îi †¶Îdj wbY©q Ki|
	DËigvjv
	2.
(K) 4989600, 120960
3.
(K)  eq \f(13,15) (2 eq \o((,i) + 10 eq \o((,j) − 11 eq \o((,k))  

(L) (  eq \f(1,3) (2 eq \o((,i) +  eq \o((,j) − 2 eq \o((,k))
4.
(K) 2x + y = 0, x − 2y + 5 = 0

(L) 4x − 3y + 2 = 0; 4x ( 3y ( 18 = 0


(M) x2 + y2 − 12x + 24 = 0 ; 

(N) 2x − 3y + 13 = 0
	8.
(L) (  eq \r(3)  

(M) (i) ln  eq \f(3,2)  (ii)  eq \f(2,3)  (iii) 2 −  eq \r(2)  (iv)  eq \f(pa2,4)

(N) 16 eM© GKK|
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K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
A‡f`K g¨vwUª· Kv‡K e‡j? A =  eq \b\bc\[(\s(\A(1,2,1))   \s(\A(3,0,−1))   \s(\A(2,3,1)))  n‡j, 


A3 − 2A2 + A − 2.I Gi gvb wbY©q Ki|

L.
cÖgvY Ki †h,  eq \b\bc\|(\s(\A(a − b − c,2b,2c))   \s(\A(2a,b − c − a,2c))   \s(\A(2a,2b,c − a − b))) = (a + b + c)3

M.
cÖgvY Ki †h,  eq \b\bc\|(\s(\A(x,x2,x3 − 1))   \s(\A(y,y2,y3 − 1))   \s(\A(z,z2,z3 −1)))  = (xyz − 1) (x − y) (y − z) (z − x).
2.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
5, 3, 2, 6, 0 A¼¸‡jvi cÖ‡Z¨KwU cÖwZmsL¨vq GKevi gvÎ e¨envi K‡i cuvP AsKwewkó KqwU A_©c~Y© †Rvo msL¨v MVb Kiv hvq?

L.
cÖgvY Ki : nCr + nCr−1 = n+1Cr
L-wefvM: R¨vwgwZ I †f±i
3.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
2 eq \o((,i) −  eq \o((,j) + 2 eq \o((,k) †f±iwU A¶Î‡qi mv‡_ †h †KvY Drcbœ K‡i Zv wbY©q Ki|

L.
†f±i c×wZ‡Z cÖgvY Ki †h, wÎfz‡Ri ga¨gvÎq mgwe›`y|
4.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
5 ( 3 = 15

K.
ABC wÎfz‡Ri kxl©we›`y¸‡jv A (−3, −2), B(−3, 9) Ges 


C(5, −8); wÎfzRwUi †¶Îdj wbY©q Ki| Gi mvnv‡h¨ B n‡Z CA Gi Dci j‡¤^i ˆ`N©¨ wbY©q Ki|

L.
†`LvI †h, y = m1x, y = m2x Ges y = b †iLvÎq Øviv MwVZ wÎfz‡Ri †¶Îdj =  eq \f(b2,2)  eq \b\bc\|(\b(\f(1,m1) − \f(1,m2)))eM© GKK|

M.
Ggb e„‡Ëi mgxKiY wbY©q Ki hv x- A¶‡K (4, 0) we›`y‡Z ¯úk© K‡i Ges hvi Øviv y- A‡¶i †Q`vs‡ki cwigvY 6 GKK| †`LvI †h, Giƒc `yBwU e„Ë cvIqv hv‡e|

N.
x2 + y2 = 81 e„‡Ëi GKwU R¨v-Gi ga¨we›`y (−2, 3) H R¨v-Gi mgxKiY wbY©q Ki|
M-wefvM: wÎ‡KvYwgwZ
5.
†h †Kvb `yBwU cÖ‡kœi DËi `vI :
5 ( 2 = 10

K.
GKwU Mvwo e„ËvKvi c‡_ cÖwZ †m‡K‡Û GKwU e„ËPvc AwZµg K‡i| hw` PvcwU †K‡›`ª 28( †KvY Drcbœ K‡i Ges e„‡Ëi e¨vm 60 wgUvi nq, Z‡e MvwowUi MwZ‡eM wbY©q Ki|

L.
hw` tan2= 1 −e2  nq, Z‡e †`LvI †h, 


sec + tan3. cosec = (2 − e2)3/2

M.
†jLwPÎ A¼b Ki : y = sin 2x;  hLb, 0 ( x ( 2 
6.
†h †Kvb `yBwU cÖ‡kœi DËi `vI :
5 ( 2 = 10

K.
hw` cot + cot = a, tan + tanbGes  +  =  nq, Z‡e cÖgvY Ki †h, (a − b) tan  = ab

L.
cÖgvY Ki : sin3 x + sin3 (120( + x) + sin3 (240( + x) =  eq \f(−3,4) sin3x


M.
wÎfzR ABC G cÖgvY Ki : cos C =  eq \f(a2 + b2  − c2 ,2ab)
N-wefvM: K¨vjKzjvm
7.
†h †Kvb GKwU cÖ‡kœi DËi `vI :
5 ( 1 = 5

K.
y = ((x) =  eq \f(4x − 7,2x − 4) n‡j, cÖgvY Ki †h,((y) = x


L.
( ev¯—e msL¨vi †mU, A = ( – {3}, B = ( − {1} Ges 


(: A ( B †K ((x) =  eq \f(x − 2,x − 3) Øviv msÁvwqZ Kiv n‡jv, cÖgvY Ki †h, ( GK-GK Ges mvwe©K Dfq ai‡bi dvskb| †h m~Î Øviv (−1 †K msÁvwqZ Kiv hvq Zv wbY©q Ki|
8.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
5 ( 3 = 15

K.
g~j wbq‡g logax Gi Aš—iR wbY©q Ki|

L.
x Gi †cÖw¶‡Z Aš—iR wbY©q Ki (†h †Kvb `yBwU)


(i)  eq \r(e)
 (ii) tan−1  eq \f(a + bx,a – bx)  (iii) ( eq \r(x))

 eq \s\up4(\r(x))

M.
y (x − 2) (x − 3) − x + 7 = 0 eµ‡iLvwU †h we›`y‡Z x- A¶‡K †Q` K‡i H we›`y‡Z eµ‡iLvwUi ¯úk©K I Awfj‡¤^i mgxKiY wbY©q Ki|

N.
wb‡Pi †hvMR¸‡jv wbY©q Ki| (†h †Kvb `yBwU)


(i) (sin2 x.cos2 xdx  (ii) (x sin−1 x2 dx  (iii) eq \o\al((,  0,     4) y  eq \r(4 − y) dy

	DËigvjv
	1.
(K)  eq \b\bc\[(\a(5,10,5)    \a(15,0,−5)    \a(10,15,5)) 
2.
(K) 60
3.
(K) cos−1  eq \b(\f(2,3)), cos−1  eq \b(−\f(1,3)), cos−1 eq \b(\f(2,3))
4.
(K) 44 eM© GKK,  eq \f(44,5) GKK|  

(M) x2 + y2 − 8x ( 10y + 16 = 0  (N) 3y − 2x = 13
5.
(K) cÖwZ N›Uvq 52.78 wK‡jvwgUvi|
7.
(L) (−1(x) =  eq \f(3x − 2,x − 1)
	8.
(K)  eq \f(1,x) logae  

(L) (i)  eq \f(e\s\up4(\r(x)),4\r(xe))
  (ii)  eq \f(ab,a2 + b2x2)  (iii)  eq \f(1,4) ( eq \r(x)) eq \s\up5(\r(x)−1) (2 + lnx)


(M) x − 20y = 7, 20x + y = 140


(N) (i)  eq \f(1,8)  eq \b(x − \f(1,4) sin 4x) + c


(ii)  eq \f(1,2) x2 sin−1 (x2) +  eq \f(1,2)  eq \r(1 − x4) + c (iii)  eq \f(128,15)


	
136. Avb›` †gvnb K‡jR, gqgbwmsn
	welq †KvW :
	2
	6
	5



mgq ( 3 NÈv 
D”PZi MwYZ (ZË¡xq) : cÖ_g cÎ
c~Y©gvb ( 75
[we. `ª. `w¶Y cvk¦©¯’ msL¨vgvb cÖ‡kœi c~Y©gvb ÁvcK|]
K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
wb‡Pi g¨vwUª‡·i wecixZ g¨vwUª· wbY©q Ki| 


 eq \b\lc\[(\a\ar(1,–1,0))    eq \a(4,2,0)    eq \b\rc\](\a(0,2,2)) 


L.
cÖgvY Ki †h,  eq \b\lc\|(\a(x,x2,x3 – 1))   eq \a(y,y2,y3 – 1)   eq \b\rc\|(\a(z,z2,z3 – 1))
= (xyz – 1)(x – y)(y – z)(z – x)

M.
hw` A =  eq \b\bc\[(\a\ar\vs2\co2(2,    –1,–3,    3))  nq Z‡e A–1 wbY©q Ki Ges †`LvI †h, AA–1 = I  
2

.
cÖ‡Z¨K A¼‡K cÖ‡Z¨K msL¨vq GKevi gvÎ e¨envi K‡i 6, 5, 2, 3, 0 A¼¸‡jv Øviv cuvP A‡¼i KZ¸‡jv A_©c~Y© we‡Rvo msL¨v MVb Kiv †h‡Z cv‡i| 
5

A_ev, 

9 Rb e¨w³i GKwU `j `ywU hvbevn‡b ågb Ki‡e| hvi GKwU‡Z 7 R‡bi †ekx Ges AciwU‡Z 4 R‡bi †ewk a‡i bv| `jwU KZ cÖKv‡i ågb Ki‡Z cvi‡e| 
L-wefvM: R¨vwgwZ I †f±i
3.
†f±‡ii mvnv‡h¨ cÖgvY Ki †h, †Kvb wÎfzR ABC-†Z 


cosC =  eq \f(a2 + b2 – c2,2ab)
51=5

A_ev, 

2 eq \o(^,i) +  eq \o(^,j) +  eq \o(^,k) Ges  eq \o(^,i) – 2 eq \o(^,j) +  eq \o(^,k) †f±iØ‡qi j¤^ GKK †f±i wbY©q Ki| 
4.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
53=15

K.
ABC GKwU wÎfz‡Ri kxl©we›`yÎ‡qi ¯’vbv¼ A(5, 6), 
B(–5, 1) Ges C(–5, –7) wÎfzRwUi †¶Îdj wbY©q Ki Ges Gi mvnv‡h¨ A we›`y n‡Z BC evûi Dci Aw¼Z j‡¤^i ˆ`N©¨ wbY©q Ki| 

L.
A(2, 1) I B(5, 2) we›`yØ‡qi ms‡hvM †iLv‡K mg‡Kv‡Y mgwØLwÛZ K‡i Giƒc †iLvi mgxKiY wbY©q Ki; †iLvwU y-A¶‡K †h we›`y‡Z †Q` K‡i H we›`yi ¯’vbv¼ wbY©q Ki| 

M.
g~j we›`yMvgx GKwU e„Ë A¶Ø‡qi abvÍK Ask †_‡K h_vµ‡g 3 I 5 GKK KZ©b K‡i| e„ËwUi mgxKiY wbY©q Ki| 

N.
x2 + y2 = 81 e„‡Ëi GKwU R¨v (–2, 3) we›`y‡Z mgwØLwÛZ nq| H R¨v‡qi mgxKiY wbY©q Ki| 
M-wefvM: wÎ‡KvYwgwZ
5.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
†Kvb e¨w³ e„ËvKvi c‡_ 5 wK.wg./NÈv †e‡M ågb K‡i 15 †m‡K‡Û GKwU e„ËPvc AwZµg K‡i| hw` H e„ËPvc †K‡›`ª  eq \f(5(,12) †KvY Drcbœ K‡i, Z‡e e„ËvKvi c‡_i e¨vmva© wbY©q Ki| 

L.
R¨vwgwZK c×wZ‡Z cÖgvY Ki †h, 


sin(A + B) = sinA cosB + cosA sinB 



cos(A + B) = cosA cosB – sinA sinB 


M.
y = cosx, 0 ( x ( 2( Gi †jLwPÎ A¼b Ki|
6.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
cÖgvY Ki: sin3x + sin3(120( + x) + sin3(240( + x) = – eq \f(3,4) sin3x.


L.
A + B + C = ( n‡j cÖgvY Ki †h, 


cos2A + cos2B + cos2C + 2cosA cosB cosC = 1 


M.
cÖgvY Ki : (b + c) sin eq \f(A,2) = acos  eq \f(b – c,2)
N-wefvM: K¨vjKzjvm
7.
((x) =  eq \f(4x – 7,2x – 4) n‡j †`LvI †h, ((x) = (–1(x) 
5

A_ev, 

((x) = x2 + 3x + 1 Ges g(x) = 2x – 3 n‡j (og Ges go( wbY©q Ki| 
8.
†h †Kv‡bv wZbwU cÖ‡kœi DËi `vI:
53=15

K. x-Gi mv‡c‡¶ Aš—ixKiY Ki: (†h †Kvb 2wU) 


i. tan–1 eq \r(\f(1 – cosx,1 + cosx)) ;   ii. sin2{ln(secx};   iii. ex2 + xx2

L.
gvb wbY©q Ki:  eq \s(lim,x(0) 

 eq \f(tanx – sinx,sin3x) 

M.
†hvMRxKiY Ki: (†h †Kvb 2wU) 


i. ( eq \f(xexdx,(1 + x)2);   ii. ( eq \f(dx,x\s\up4(\f(1,2)) – x\s\up4(\f(1,4))) ;   iii. ( eq \f(dx,1 + tanx) 


N.
y = x2 +  eq \r(1 – x2) eµ‡iLvwUi Dci †h me we›`y‡Z ¯úk©K 


x–A‡¶i Dci j¤^ Zv‡`i ¯’vbv¼ wbY©q Ki| 
	DËigvjv
	1.
(K)  eq \b\lc\[(\a\ar(\f(1,3),\f(1,6),0))   eq \a\ar(–\f(2,3),\f(1,6),0)   eq \b\rc\](\a\ar(\f(2,3),–\f(1,6),\f(1,2)))  
2.
(K) 36  (L) 246
3.
A_ev, ( eq \f(1,\r(35)) (3 eq \o(^,i) –  eq \o(^,j) – 5 eq \o(^,k))
4.
(K) 40 eM© GKK Ges 10 GKK  

(L) 3x + y = 12 Ges (0, 12)  

(M) x2 + y2 – 3x – 5y = 0 

(N) 2x – 3y + 13 = 0 
	5.
(K) 15.915 wgUvi
7.
A_ev, 4x2 – 6x + 1, 2x2 + 6x – 1

8.
(K) (i)  eq \f(1,2); (ii) tanx sin [2(n(secx)]; (iii) 2xex2 + xx2+1(1 + 2(nx)  

(L)   eq \f(1,2)   

(M) (i)  eq \f(ex,x + 1) + c (ii) 4 eq \b\bc\[(\f(\r(x),2) + x1/4 + (n |x1/4 – 1|) + c


(iii)  eq \f(1,2) [x + (n |sinx + cosx|] + c (N) (1, 1), (–1, 1)


	
137. iwdKzj Bmjvg gwnjv K‡jR, ˆfie, wK‡kviMÄ
	welq †KvW :
	2
	6
	6



mgq ( 3 NÈv 
D”PZi MwYZ (ZË¡xq) : wØZxq cÎ
c~Y©gvb ( 75
[we. `ª. `w¶Y cvk¦©¯’ msL¨vgvb cÖ‡kœi c~Y©gvb ÁvcK|]
K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
†h‡Kvb a, b ( ( Gi Rb¨ cÖgvY Ki|


|a + b| ( |a| + |b|


L.
|x − 1| <  eq \f(1,10) n‡j †`LvI †h, |x2 − 1| <  eq \f(21,100)

M.
eM©g~j wbY©q Ki : − 8 − 6 eq \r(−1) 

2.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
hw` px2 + qx + q = 0 mgxKi‡Yi g~j `yBwUi AbycvZ m t n nq, Z‡e †`LvI †h,  eq \r(\f(m,n)) +  eq \r(\f(n,m)) +  eq \r(\f(q,p)) = 0


L.
ax2 + bx + c = 0 mgxKi‡Yi g~jØq (, ( Ges c Ak~b¨ n‡j cÖgvY Ki †h, (a( + b)–2 + (a( + b)–2  =  eq \f(b2 − 2ac,a2 c2 )

M.
(1 + x)24 Gi we¯—…wZ‡Z 21 Zg c` I 22- Zg c` `yBwU mgvb n‡j, x-Gi gvb wbY©q Ki|
L-wefvM: R¨vwgwZ
3.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
(−8, −2) Dc‡K›`ª Ges 2x − y − 9 = 0 wbqvgK †iLv wewkó cive„‡Ëi mgxKiY wbY©q Ki|

L.
p Gi gvb KZ n‡j,  eq \f(x2,p) +  eq \f(y2,52) = 1 Dce„ËwU (6, 4) we›`y w`‡q AwZµg Ki‡e? Dce„ËwUi Dr‡Kw›`ªKZv Ges Dc‡K‡›`ªi Ae¯’vb wbY©q Ki|

M.
(3, 4)  Dc‡K›`ª I (0, 0) kxl©wewkó cive„‡Ëi wbqvgK †iLvi mgxKiY wbY©q Ki|
M-wefvM: wÎ‡KvYwgwZ
4.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
cÖgvY Ki‡Z n‡e †h,


2 tan−1 x = sin−1  eq \f(2x,1 + x2 ) = cos−1  eq \f(1 − x2,1 + x2 ) = tan−1  eq \f(2x,1 − x2 )

L.
mgvavb Ki t cos x + sin x = cos 2x + sin 2x


M.
mgvavb Ki t  eq \r(3) sin − cos = 2 hLb −2(( 

N-wefvM: w¯’wZwe`¨v I MwZwe`¨v
5.
K.
e‡ji mvgš—wiK m~ÎwU wjL, ci¯úi ( †Kv‡Y AvbZ wµqv‡iLv eivei Kvh©iZ P I Q e‡ji jwäi gvb w`K wbY©q Ki|
5

L.
P + Q Ges P − Q ejØq 2( †Kv‡Y wµqvkxj Ges Zv‡`i jwä Zv‡`i Aš—M©Z †Kv‡Yi mgwØLÊK †iLvi mv‡_  †KvY Drcbœ K‡i| †`LvI †h, Ptan = Qtan(|
5
A_ev, K.
j¤^vsk Dccv`¨wU eY©bv I cÖgvY Ki|
5

L.
P I Q e‡ji h_vµ‡g GKwU †njv‡bv Z‡ji ˆ`N©¨ I f‚wgi mgvš—iv‡j wµqviZ _vK‡j cÖ‡Z¨‡K GKKfv‡e Z‡j Dci¯’ w IR‡bi GKwU e¯‘‡K a‡i ivL‡Z cv‡i cÖgvY Ki †h, 



 eq \f(1,P2 ) −  eq \f(1,Q2 ) =  eq \f(1,W2)
5
6.
K.
mPivPi ms‡KZgvjvq cÖgvY Ki †h, v2 = u2  + 2(s
5

L.
mij †iLvq mylg Z¡i‡Y Pjgvb GKwU e¯‘i cici t1, t2, t3 mgq e¨ewa‡Z Mo †eM v1, v2, v3 n‡j †`LvI †h, 


 eq \f(v1 − v2,v2 − v3) =  eq \f(t1 + t2,t2 + t3)
5


A_ev, K.
evqynxb k~‡b¨ GKwU KYv‡K u †e‡M Abyf‚wgK Z‡ji mv‡_ ( †Kv‡Y wb‡¶‡c Kiv nj, †`LvI †h e¯‘KYvi MwZc_ GKwU cive„Ë|
5

L.
cÖ`Ë R cvj­vi †¶‡Î cÖw¶ß e¯‘i `yBwU Mgb c‡_ me©vwaK D”PZv h I h(; †`LvI †h R = 4  eq \r(hh()
5
O-wefvM: †hvMvkÖqx †cÖvMÖvg
7.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
5 ( 1 = 5

K.
†hvMvkÖxq †cÖvMÖvwgs ej‡Z Kx eyS? †hvMvkÖqx †cÖvMÖvwgs Gi kZ© I myweav Kx Kx?

L.
†jLwP‡Îi mvnv‡h¨ z = 2x + 3y Gi m‡e©v”PKiY Ki, hLb mxgve×Zv¸wjt x + 2y ( 10, x + y ( 6, x ( 4, y ( 0, x ( 0

P-wefvM: cwimsL¨vb
8.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
5 ( 2 = 10

K.
wb‡Pi MYmsL¨v wb‡ek‡bi †f`v¼ I cwiwgZ e¨eavb wbY©q Ki|
	†kÖwY
	7-12
	12-17
	17-22
	22-27
	27-32
	32-37
	37-42
	42-47
	47-52
	52-57

	MYmsL¨v
	3
	6
	11
	15
	19
	14
	12
	9
	5
	2



L.
P(A ( B) =  eq \f(1,3), P (A ( B) =  eq \f(5,6) Ges P(A) =   eq \f(1,2) Gi P(B) gvb KZ?

M.
GKwU Q°v I `yBwU gy`ªv GK‡Î wb‡¶c Kiv n‡j Zv‡`i bgybv †¶ÎwU ˆZwi Ki Ges Q°vq 4 DVvi m¤¢ve¨Zv KZ Zv wbY©q Ki|
	DËigvjv
	1.
(M) ( (1 − 3i)
2.
(M)  eq \f(7,8)
3.
(K) (x + 2y)2 + 116x + 2y + 259 = 0

(L) P = 100;  eq \f(\r(3),2); (( 5 eq \r(3), 0)  

(M) 3x + 4y + 25 = 0
	4.
(L) 2n eq \f(2,3) (n+  eq \f(p,4)) hLb n ( (  

(M) −  eq \f(4p,3),  eq \f(2p,3)
7.
(L) Zmax = 16
8.
(K) 110.89 (cÖvq); 10.53 (cÖvq);  

(L)  eq \f(2,3)  (M)  eq \f(1,6)


	
138. miKvwi Av‡kK gvngy` K‡jR, Rvgvjcyi
	welq †KvW :
	2
	6
	6



mgq ( 3 NÈv 
D”PZi MwYZ (ZË¡xq) : wØZxq cÎ
c~Y©gvb ( 75
[we. `ª. `w¶Y cvk¦©¯’ msL¨vgvb cÖ‡kœi c~Y©gvb ÁvcK|]
K-wefvM: exRMwYZ
1.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
|x – 1| <  eq \f(1,10) n‡j †`LvI † h, |x2 – 1| <  eq \f(21,100)

L.
 eq \r(6,–64) Gi gvb wbY©q Ki| 

M.
a + b + c = 0 Ges GK‡Ki KvíwbK Nbg~j ( n‡j, †`LvI †h, (a + b( + c(2)3 + (a + b(2 + c()3 = 27abc

2.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
27x2 + 6x – (p + 2) = 0 mgxKiYwUi GKwU g~j AciwUi eM© n‡j P Gi gvb wbY©q Ki| 

L.
(1 + x)p  eq \b(1 + \f(1,x))q Gi x ewR©Z c` wbY©q Ki| †hLv‡b p I q abvÍK c~Y©msL¨v| 

M.
†`LvI †h, (1 – 5x + 6x2)–1 Gi gvb we¯—…wZ‡Z xr Gi mnM 



3r+1 – 2r+1
L-wefvM: R¨vwgwZ
3.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
(3, 4) Dc‡K›`ª Ges (0, 0) kxl© wewkó cive„‡Ëi wbqvgK †iLvi mgxKiY wbY©q Ki| 

L.
P Gi gvb KZ n‡j px2 + 4y2 = 1 Dce„ËwU ((1, 0) we›`y w`‡q hv‡e? Dce„ËwUi Dr‡Kw›`ªKZv I A¶ `yBwUi ˆ`N©¨ wbY©q Ki| 

M.
GKwU Awae„‡Ëi mgxKiY wbY©q Ki, hvi Dr‡Kw›`ªKZv  eq \r(5), Dc‡K›`ª (1, –8) Ges wbqvgK †iLvi mgxKiY 3x – 4y = 10

M-wefvM: wÎ‡KvYwgwZ
4.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
cÖgvY Ki †h, cos–1  eq \f(1,\r(5)) –  eq \f(1,2) sin–1  eq \f(3,5) + tan–1  eq \f(1,3) = tan–12 


L.
mgvavb Ki sec2 eq \f(x,2) = 2 eq \r(2)tan  eq \f(x,2) hLb 0 < x < 2( 


M.
mgvavb Ki: cos( – sin( =  eq \f(1,\r(2)) hLb – ( < ( < (
N-wefvM: w¯’wZwe`¨v I MwZwe`¨v
5.
K.
j¤^vsk Dccv`¨wU wee„Z Ki I cÖgvY Ki| 
5

L.
P, Q ejØq h_vµ‡g GKwU bZ mgZ‡ji ˆ`N©¨ I f‚wgi mgvš—iv‡j †_‡K cÖ‡Z¨‡KB GKK fv‡e gm„Y Z‡ji Dci¯’ w IR‡bi e¯‘ a‡i ivL‡Z cv‡i| cÖgvY Ki †h, w =  eq \f(PQ,\r(Q2 – P2))
5
A_ev,

K.
`ywU Am`„k I Amgvb mgvš—ivj e‡ji jwäi gvb, w`K I wµqv we›`y wbY©q Ki|



L.
†`LvI †h, P I Q `ywU m`„k mgvš—ivj e‡ji Q †K  eq \f(P2,Q) †Z cwieZ©b K‡i, P Gi mv‡_ ¯’vb cwieZ©b Ki‡j G‡`i jwäi Ae¯’vb GKB _v‡K| 
6.
K.
cÖgvY Ki †h, v2 = u2 + 2fs
5

L.
GKwU †ijMvwo GK †÷kb n‡Z †Q‡o 4 wgwbU ci 2 wK‡jvwgUvi `~‡i Aew¯’Z Aci †÷k‡b _v‡g| MvwowU Zvi MwZc‡_i cÖ_gvsk x mgZ¡i‡Y Ges wØZxqvsk y mgg›`‡b Pj‡j cÖgvY Ki †h,  eq \f(1,x) + \f(1,y) = 4
5
A_ev,

K.
cÖgvY Ki †h, evqynxb Ae¯’vq Abyf‚wg‡Ki mv‡_ ( †Kv‡Y k~‡b¨ wbw¶ß cÖ‡¶c‡Ki Abyf‚wgK cvj­v R n‡j, Bnvi MwZc‡_i mgxKiY, y = xtan( eq \b(1 – \f(x,R))

L.
GKB MwZ‡Z wbw¶ß GKwU cÖ‡¶c‡Ki †Kvb wbw`©ó cvj­v R Gi Rb¨ `ywU wePiY c‡_i me©vwaK D”PZv h Ges h( n‡j †`LvI †h, R = 4 eq \r(hh()  

O-wefvM: †hvMvkÖqx †cÖvMÖvg
7.
†h †Kv‡bv GKwU cÖ‡kœi DËi `vI:
51=5

K.
wbæwjwLZ kZ©vbymv‡i Z = 2x – y Gi me©wbæ gvb wbY©q Ki| 


x + y ( 5, x + 2y ( 8, x, y ( 0 

A_ev,

L.
GKRb †jvK me©vwaK 500 UvKv e¨q K‡i K‡qKwU Pv‡qi Kvc I bv¯—vi †c­U wKb‡Z Pvb| cÖwZwU Pv‡qi Kvc 30 UvKv I †c­‡Ui `vg 20 UvKv| Aš—Z 3wU bv¯—vi †c­U I 6wUi †ewk Pv‡qi Kvc wZwb wKb‡eb bv| Dc‡iv³ UvKvq wZwb †Kvb cÖKv‡ii KZ¸wj wRwbm wKb‡j GK‡Î me©vwaK wRwbm wKb‡Z cvi‡eb? 
P-wefvM: cwimsL¨vb I m¤¢ve¨Zv
8.
†h †Kv‡bv `yBwU cÖ‡kœi DËi `vI:
52=10

K.
wb‡Pi DcvË n‡Z cwiwgZ e¨eavb I †f`vsK wbY©q Ki|
	†kÖwY e¨vwß
	200-300
	300-400
	400-500
	500-600
	600-700
	700-800

	MYmsL¨v
	12
	18
	36
	24
	10
	8



L.
`ywU ci¯úi AeR©bkxj NUbvi m¤¢ve¨Zvi †hvMm~Î wee„Z Ki I cÖgvY Ki| 

M.
bxiv I ivYx GKwU As‡Ki mgvavb Ki‡Z cvivi m¤¢vebv h_vµ‡g  eq \b(\f(1,3)) Ges  eq \b(\f(1,4))| Zviv GK‡Î AsKwU mgvavb Kivi †Póv Ki‡j AsKwUi mgvavb Kivi m¤¢vebv wbY©q Ki|
	DËigvjv
	1.
(L) ( 2i, ( ( eq \r(3)( i)
2.
(K) 6, −1  (L)  eq \f((p + q)!,p! q!)
3.
(K) 3x + 4y + 25 = 0   (L) P = 1,  eq \f(\r(3),2), 2, 1. 

(M)  4x2 + 11y2 − 24xy − 50x − 225 = 0
	4.
(L)  eq \f(p,4),  eq \f(3p,4)  (M) −  eq \f(7p,12),  eq \f(p,12)
7.
Zmin = −5 A_ev, †c­‡Ui msL¨v = 16wU Ges Kvc 6wU|
8.
(K) 134.6259, 18124.142  (M)  eq \f(1,2)
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