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ev¯Íe msL¨v I AmgZv
	RwUj msL¨v Qvov Avgiv hZ ai‡bi msL¨v e¨envi Kwi me¸‡jvB ev¯Íe msL¨v| ev¯Íe msL¨vi †mU‡K R Øviv m~wPZ Kiv nq|
	R={, --- , 3, 2.5, 0, 1, [image: ], e, , 7, ---, }.
	ev¯Íe msL¨v¸‡jv `yÕfv‡M wef³| h_v-
	(i) g~j` msL¨v: †h msL¨v¸‡jv‡K [image: ]AvKv‡i cÖKvk Kiv hvq, Zv‡`i‡K g~j` msL¨v e‡j| G‡K Q Øviv cÖKvk Kiv nq|
	Ab¨ K_vq, †Kvb msL¨v‡K mgvß `kwgK (Terminating decimal) A_ev, Ave„Z `kwg‡K (Recurring decimal) cÖKvk Kiv †M‡j, Zv‡K g~j` msL¨v e‡j|
	Q = {, --- , 3, 2.5, 0, 1, 2.[image: ], ---, }.
	(ii) Ag~j` msL¨v: †h msL¨v¸‡jv‡K [image: ]AvKv‡i cÖKvk Kiv hvq bv, Zv‡`i‡K Ag~j` msL¨v e‡j A_©vr, ev¯Íe msL¨v †_‡K g~j` msL¨v¸‡jv ev` w`‡j Ag~j` msL¨vi †mU cvIqv hvq| G Rb¨ G‡K RQ=Q Øviv cÖKvk Kiv nq| 
	Ab¨ K_vq, †Kvb msL¨v‡K mgvß ev Ave„Z `kwg‡K cÖKvk Kiv bv †M‡j, Zv‡K Ag~j` msL¨v e‡j|
	Q={, --- , [image: ], [image: ], e, , ---, }.
	c~Y©msL¨vi †mU: G‡K Z ev, I Øviv cÖKvk Kiv nq|
	Z={, --- , 3, 2, 1, 0, 1, 2, 3, --- }.
	c~Y©msL¨vi †mU `yÕfv‡M wef³| h_v- 
	(i) 	abvZ¥K c~Y©msL¨vi †mU: G‡K Z+ev, I+Øviv cÖKvk Kiv nq|
	Z+={1, 2, 3, --- }
	Note: abvZ¥K c~Y© msL¨vi †mU‡K Avevi ¯^vfvweK msL¨vi †mUI ejv nq| G‡K N Øviv m~wPZ Kiv nq|
	(ii) FYvZ¥K c~Y©msL¨vi †mU: G‡K Zev, IØviv cÖKvk Kiv nq|
	Z= {, ----, 3, 2, 1}.
	Note: k~b¨ (0) abvZ¥K Ges FYvZ¥K msL¨vi ga¨ve¯’vbKvix GKwU wbi‡c¶ msL¨v|
	Dch©y³ Av‡jvPbv n‡Z M„nxZ Abywm×všÍ:
	(i) 	N  Z  Q  R		(ii) Q  Q = R
	(ii) 	Q  Q = 		(iv) Z {0}  Z+ = Z
	†gŠwjK msL¨v:1 Gi †_‡K eo †h msL¨v 1 (GK) Ges H msL¨v e¨wZZ Ab¨ †Kvb msL¨v Øviv fvM Kiv hvq bv, Zv‡K †gŠwjK msL¨v e‡j| G‡K mvaviYZ P Øviv cÖKvk Kiv nq|
	P = {2, 3, 5, 7, 11, 13, -----}.
	Note: 1 (one) †gŠwjK msL¨v bq|
	mn‡gŠwjK msL¨v: `yÕwU msL¨vi mvaviY ¸YbxqK 1 wfbœ Ab¨ †Kvb msL¨v cvIqv bv †M‡j, Zv‡`i‡K mn‡gŠwjK msL¨v e‡j|
	†hgb- (2, 3), (6, 7) Ges (9, 10) µg¸‡jvi cÖ‡Z¨KwU mn‡gŠwjK|

	ciggvb:x  R n‡j, x-Gi ciggvb‡K  Øviv cÖKvk Kiv nq Ges


	
	A_©vr, abvZ¥K ev FbvZ¥K †h †Kvb msL¨vi ciggvb abvZ¥K msL¨v|

	Note: ciggvb  g~jwe›`y n‡Z point x Gi `~iZ¡ wb‡`©k K‡i|
	cig gv‡bi ag©:
	i)	a R Gi Rb¨|a|  a
	ii)	x R Gi Rb¨|x|  a   –a x  a
	iii)	|x|   a n‡j x  –a  or  x  a
	iv)	a, b Rn‡j, |ab| = |a| |b|

	v)	a, b RGi Rb¨ 
	vi)	a, b RGi Rb¨ |a| + |b|  |a+b|
	vii)	a, b RGi Rb¨ |a| – |b|  |a–b|
	EaŸ©mxgv I ¶z`ªZg EaŸ©mxgv:
	†Kvb †m‡Ui e„nËg gvb I e„nËg gv‡bi †P‡q eo †h †Kvb gvb H †m‡Ui EaŸ©mxgv Ges EaŸ©mxgvi g‡a¨ me‡P‡q †QvU gvbwU‡K ¶z`ªZg EaŸ©mxgv (Supremum) e‡j| ¶z`ªZg EaŸ©mxgv‡K Sup †m‡Ui bvg Øviv cÖKvk Kiv nq|
	†hgb: S = {–10, –5, –3, 0, 3, 8, 13, 20}
	†mUwUi EaŸ©mxgv = [20, ) Ges ¶z`ªZg EaŸ©mxgv Sup S = 20
	wbgœmxgv I e„nËg wbgœmxgv: †Kvb †m‡Ui ¶z`ªZg gvb Ges ¶z`ªZg gv‡bi †P‡q †QvU †h †Kvb gvb H †m‡Ui wbgœmxgv Ges wbgœmxgvi g‡a¨ me‡P‡q eo gvbwU‡K e„nËg wbgœmxgv e‡j| e„nËg wbgœmxgv‡K Inf †m‡Ui bvg Øviv cÖKvk Kiv nq|
	†hgb: S = {–25, –10, –5, 0, 3, 5, 20} †mUwUi wbgœmxgv 
	= (–, –25] Ges e„nËg wbgœmxgv Inf S = –25
	ev¯Íe msL¨vi ¯^xKvh©mg~n(Axioms of R):
1. 	Ave×Zv (Closure): a, b Rn‡j, 
	i) a + b R	[†hv‡Mi Ave×Zv]
	ii) ab R	[¸Y‡bi Ave×Zv]
2. 	Abb¨Zv:a, b, c, d, RGes a = b I c = d n‡j,
	i) a + c = b + d	[†hv‡Mi Abb¨Zv]
	ii) ac = bd	[¸Y‡bi Abb¨Zv]
3. 	wewbgq‡hvM¨Zv:a, b, Rn‡j, 
	i) a + b = b + a [†hv‡Mi wewbgq‡hvM¨Zv]
	ii) ab = ba	[¸Y‡bi wewbgq‡hvM¨Zv]
4. 	ms‡hvRb‡hvM¨Zv:a, b, c Rn‡j,
	i) (a+b) +c = a + (b+c) [†hv‡Mi ms‡hvRb‡hvM¨Zv]
	ii) (ab) c = a (bc) [¸Y‡bi ms‡hvRb‡hvM¨Zv]
5.	e›Ub‡hvM¨Zv: a, b, c Rn‡j,
	i) a (b + c) = ab + ac [evg e›Ub‡hvM¨Zv]
	ii) (b + c) a = ba + ca [Wvb e›Ub‡hvM¨Zv]
6.	A‡f`‡Ki Aw¯ÍZ¡:mKj a R-Gi Rb¨
	i) a + 0 = 0 + a = a [†hv‡Mi A‡f`K]
	ii) a.1 = 1.a = a [¸Y‡bi A‡f`K]
	Note:†hv‡Mi A‡f`K Zero (0) Ges ¸‡Yi A‡f`K One (1) 
7.	wecixZ‡Ki Aw¯ÍZ¡:mKj a RGes a  0 Gi Rb¨
	i) a + (–a) = (–a) + a = 0 [†hv‡Mi wecixZK]
	ii) a.a–1 = a–1.a = 1 [¸Y‡bi wecixZK]
	ev¯Íe msL¨vi Av‡iv wKQz ¸iæZ¡c~Y© ¯^xKvh©:
	i) hw` a, b R nq, Z‡e a > b  A_ev a = b A_ev a < b n‡e|
	ii) hw` a, b, c R Ges a > b I b > c nq, Z‡e a > c n‡e|
	iii) hw` a, b, c R Ges a > b nq, Z‡e a + c  >  b+c n‡e|
	iv) hw` a, b, c R Ges a > b nq, Z‡e-
	a) ac > bc,  if c > 0
	b) ac < bc,  if c < 0  n‡e|
	e¨ewa Gi e¨envi: 
 (
–3
–2
–1
0
1
2
3
4
)							–1  x 2 ev, [–1, 2] 		msL¨v‡iLvq e„Ë fivU Kiv _vK‡j e¨ewa‡Z third bracket n‡e| G‡K e× e¨ewa ejv nq|
	A_©vr equal _vK‡j third bracket n‡e| 
 (
–3
–2
–1
0
1
2
3
4
)							–1 < x < 3 ev, (–1, 3) 	msL¨v‡iLvq e„Ë fivU Kiv bv _vK‡j A_©vr Lvwj _vK‡j e¨ewa‡Z first bracket n‡e| G‡K †Lvjv ev gy³ e¨ewa e‡j| 
	A_©vr equal bv _vK‡j first bracket n‡e| 
	set-Gi †¶‡Î A_©vr x-Gi wbw`©ó gvb eySv‡j {}, second bracket nq| 

	Infinite ()-Gi mv‡_ always first bracket nq| 
 (
AmgZvi wØNvZ mgxKi‡Yi mgvavb
)


	AmgZvi wØNvZ mgxKi‡Yi mgvav‡bi †¶‡Î,
	i) a > b Ges  (x–a) (x–b) < 0 n‡j b < x < a
	ii) a > b Ges (x –a) (x–b) > 0 n‡j x < b or x > a n‡e|
Ex.	x – x2 + 6 < 0 n‡j x Gi gvb KZ?
	Soln: x – x2 + 6 < 0 
	 x2 – x – 6 > 0
	 (x–3) (x+2) > 0 
	 (x–3) {x–(–2)} > 0
	 x < –2, or x > 3 Ans.
Ex.	(x–2) (x–3) > 0 AmgZvwUi mgvavb KZ?
	Soln: (x–2) (x–3) > 0
	wb‡Y©q mgvavb x< 2 A_ev x> 3Ans.
Ex.	(x–2) (x–3) < 0 AmgZvwUi mgvavb KZ?
	Soln: (x–2) (x–3) < 0
	 wb‡Y©q mgvavb 2 < x < 3Ans.
	Note: i)   less than (<) n‡j gvSLv‡b x n‡e A_©vr ÒGesÓ Øviv wjLe| 
		ii) Greater than (>) n‡j x -Gi gvb †QvU gvb †_‡K †QvU A_ev eo gvb †_‡K eo n‡e| 
	Practice Problem:
1.	x2–9  0 AgZvwUi mgvavb KZ? Ans. x  –3 or x  3
2.	x2–11x+24 > 0 AgZvwUi mgvavb KZ? Ans. x < 3 or x > 8

3.	5x2 – 16x + 3 < 0 AmgZvwUi mgvavb KZ? Ans. < x < 3
4.	5x – x2 – 6 > 0 AmgZvwUi mgvavb KZ? Ans. 2 < x < 3
5.	x2 – 8x + 15 < 0 AmgZvwUi mgvavb KZ? Ans. 3 < x < 5 (
ciggvb wPý e¨ZxZ cÖKvk
)


	ciggvb wP‡ýi wfZ‡ii ivwkwU h_vµ‡g aYvZ¥K I FYvZ¥K we‡ePbv Kivi ci `ywU‡K mgš^q K‡i wjL‡Z nq Ges AÁvZ ivwki gvb †ei Ki‡Z nq| 
Ex.	cig gvb wPý e¨envi bv K‡i |2–8x|  6 †K cÖKvk Ki|
	Soln:  |2–8x|  6	 –6  2 – 8x  6
	 –6 – 2  – 8x  6 – 2	 –8  – 8x  4

	 8  8x  – 4	 x  1 Ans.
Ex.	cig gvb wPý e¨envi bv K‡i |x–3| < 8 †K cÖKvk Ki| 
	Soln: |x–3| < 8	 –8 < x – 3 < 8
	 –5 < x < 11 Ans.
Ex.	cig gvb wPý e¨envi bv K‡i |2x+3| < 7 †K cÖKvk Ki|
	Soln: |2x+3| < 7
	 – 7 < 2x + 3 < 7	 –3–7 < 2x < 7 – 3
	 –10 < 2x < 4	 –5 < x < 2 Ans.
Ex.	|2x+4| < 8 †K cig gvb wPý e¨envi bv K‡i cÖKvk Ki|
	Soln: Soln: |2x + 4| < 8
	 – 8 < 2x + 4 < 8
	 – 12 < 2x < 4
	 – 6 < x < 2 Ans.
	Practice Problem:

1.	|x–2| < 5 †K cig gvb wPý e¨envi bv K‡i cÖKvk Ki|
	Ans. –3 < x < 7
2.	|3x+2| < 7 †K cig gvb wPý e¨envi bv K‡i cÖKvk Ki|

	Ans. –3 < x <
3.	|5–4x| < 8 †K cig gvb wPý e¨envi bv K‡i cÖKvk Ki| 


	Ans.–< x <
4.	|5–2x|  4 †K cig gvb wPý e¨envi bv K‡i cÖKvk Ki|


[bookmark: _GoBack]	Ans. x  or x 
 (
ciggvb wPý e¨envi K‡i
AmgZv¸‡jv cÖKvk
)


	cÖ`Ë AmgZvwUi cÖvšÍxq msL¨v `ywU †hvM Kivi ci `yB Øviv fvM K‡i †h msL¨vwU cvIqv hvq- Zvi wecixZ wPýhy³ msL¨vwU Dfq c‡¶ †hvM K‡i mgvb msL¨v ˆZwi K‡i ciggvb wPý w`‡q cÖKvk Ki‡Z n‡e| 
Ex.	–8  x  2 †K cig gv‡bi mvnv‡h¨ AmgZvq cÖKvk Ki| 
	Soln: (–8 + 2)  2 = –3
	Dfq c‡¶ 3 †hvM K‡i cvB,
	–8 + 3  x + 3  2 + 3
	 –5  x + 3  5
	 |x + 3|  5 Ans.
Ex.	–3 < x < 9 †K cig gv‡bi mvnv‡h¨ AmgZvq cÖKvk Ki|
	Soln: (–3+9) 2 = 3
	Dfq c‡¶–3 †hvM Kwi
	–3 – 3 < x–3 < 9–3	 –6 < x–3 < 6
	 |x–3| < 6 Ans.
Ex.	–5 <x < 11 †K cig gv‡bi mvnv‡h¨ AmgZvq cÖKvk Ki|
	Soln: (–5+11)  2 = 3
	Dfq c‡¶–3 †hvM Kwi
	–5 – 3 < x–3 < 11–3	 –8 < x–3 < 8
	 |x–3| < 8 Ans.
Ex.	–3 < 5–2x < 7 †K cig gvb wPý e¨envi K‡i cÖKvk Ki|
 (
(–3+7) / 2 = 2
)	Soln: –3 < 5–2x < 7
	 – 3 – 2 < 5–2x–2 < 7 – 2
	 –5 < 3–2x < 5
	 |3–2x| < 5
	Practice Problem:
1.	2   x  8 †K cig gvb wPý e¨envi K‡i cÖKvk Ki| 
	Ans. |x–5|  3
2.	–18 < x < 20 †K cig gvb wPý e¨envi K‡i cÖKvk Ki|
	Ans. |x–1| < 19
3.	–1 < 2x – 3 < 5 †K cig gvb wPý e¨envi K‡i cÖKvk Ki|
	Ans. |2x–5| < 3
4.	–4 < 3x < 0 †K cig gvb wPý e¨envi K‡i cÖKvk Ki| 
	Ans. |3x+2| < 2
 (
EaŸ©mxgv, wbgœmxgv msµvšÍ
)


	a > b Ges (x–a) (x–b) > 0 n‡j x > a
	A_ev x < b A_©vr x < b A_evx > a n‡e|
Ex.	x2 + 6x – 27 > 0 n‡j x-Gi mxgv wbY©q Ki|
	Soln: x2 + 6x – 27 > 0
	 (x–3) (x+9) > 0 
	 x < –9 A_ev x > 3 Ans.

	Technique: a > b Ges (x–a) (x–b) < 0 n‡j x < a Ges x > b
	A_©vr b < x < a n‡e|
Ex.	3x –x2 + 4 > 0 n‡j x-Gi mxgv wbY©q Ki| 
	Soln: 3x –x2 + 4 > 0
	 x2 – 3x – 4 < 0
	 (x–4) (x+1) < 0
	 x > –1 Ges x < 4 A_©vr –1 < x < 4 Ans.

Ex.	n‡j Sup S, Inf S KZ?

	Soln:

	= 

	= 

	 Sup S = 3 Ges Inf S = Ans.
	Practice Problem:
1.	X = {x : x < 0} n‡j X-Gi ¶z`ªZgEaŸ©mxgv KZ? Ans. 0


2.	A = {1, ,  ------} †m‡Ui e„nËgwbgœmxgv KZ? 
	Ans. Inf A = 1
3.	ev¯Íe msL¨vq –7 < x < –1 AmgZvwUi ¶z`ªZg EaŸ©mxgv KZ?
	Ans. –1 (
mgvavb wbY©q
)


Ex.	|2–8x|  6 AmgZvwUi mgvavb KZ?
	Soln: |2–8x|  6 
	 –6  2 – 8x  6
	 –6 – 2  –8x  6 – 2
	 –8  –8x  4

	 1  x  –

	A_©vr – x  1 Ans.
Ex.	|2x+3|  9 AmgZvwUi mgvavb KZ?
	Soln: |2x+3|  9

	 –9  2x + 3  9	
	 –6  x  3		 x  –6 
	or, x  3 Ans.

Ex.	AmgZvwUi mgvavb KZ?

	Soln:
	 |3–2x|  5		 –5  3–2x  5
	 –5 –3  –2x  5–3	 –8  –2x  2
	 4  x  –1
	x  –1 		or,  x  4 Ans.
	Practice Problem:
1.	|x–5|–2x > 4 AmgZvwUi mgvavb KZ? Ans. x < –9

2.	|1–x| –x = 0 mgxKiYwU mgvavb Ki| Ans. x = 
3.	|x|  3 AmgZvi mgvavb KZ? Ans. (–, –3] [3, )
4.	|2x–3|  1 AmgZvwUi mgvavb KZ? Ans. (–, 1] [2, )



5.	 Gi mgvavb KZ? Ans. < x <

6.	mgvavb Ki: |3x–2| = 10 Ans. 4, –
 (
gvb wbY©q
)


	cÖ_‡g modulus Gi wfZ‡ii ivwk¸‡jv †hvM-we‡qvM Kie| c‡i modulus Zz‡j ivwki gvb abvZ¥K wjLe|
Ex.	| – 3 – 5| Gi gvb KZ?
	Soln: | – 3 – 5| = | – 8| = 8 Ans.
Ex.– 2 – – 6Gi gvb KZ?
	Soln:– 2 – – 6 = |2 – 6| = | – 4| = 4 Ans.
Ex.2 – 6 – 1– 9Gi gvb KZ?
	Soln:2 – 6 – 1– 9= – 4 – – 8
	= |4 – 8| = | – 4| = 4 Ans.
	Practice Problem:
1.	13 + | –1 – 4| –3 – | – 8| Gi gvb KZ? Ans. 7
2.	|3 –7| – | –5| Gi gvb KZ? Ans.- 1
3.	| – | – 5||Gi gvb KZ? Ans. 5
4.	| – 1– 8| + | 3 –1|Gi gvb KZ? Ans. 11
5.	||1– 3 | – | – 9|| Gi gvb KZ? Ans. 7
 (
 g~j` msL¨v wbY©q
)


	g~j` msL¨v wbY©‡qi wZbwU Dcvq n‡jv:
	i) †h †Kvb c~Y© msL¨v g~j` msL¨v|
	†hgb:  –4, –3, 0, 1, 5, 20 BZ¨vw`|
	ii) †Kvb msL¨vq `kwgK we›`yi c‡i wbw`©ó msL¨K AsK _vK‡j Zv g~j` msL¨v n‡e|
	†hgb: 2.34, 305.2092, 0.20345 BZ¨vw`|
	iii) †Kvb msL¨vi `kwgK we›`yi c‡ii Ask‡K Ave„Z `kwg‡K cÖKvk Kiv †M‡j Zv g~j` msL¨v| 
	†hgb: 2.555 ----, 5.20352035 ----, 0.253225322532 ---- BZ¨vw`|
	Note:†Kvb msL¨v Dch©y³ wZbwU Category Gi g‡a¨ bv co‡j Zv Aek¨B Ag~j` msL¨v 


Previous Years' Questions


 XvKv wek¦we`¨vjq 

1.	[image: ]AmgZvwUi ev¯Íe msL¨vq mgvavb wK? (00-01)
	A. x > 1		B. x < 6
	C. x > 6 A_ev (or) x<6	D. x>1 Ges x <6.
	Soln: [D][image: ]
	– 5 < (2x – 7) < 5
	 2 < 2x  < 12
	1 < x < 6 	
	Short cut technique:AmgZvi mgvav‡b hw` <or GB wPý _v‡K, Z‡e mgvavb and (Ges) Øviv wjLv _vK‡e Ges x Gi gvb eo gvb †_‡K †QvU I †QvU gvb †_‡K eo n‡e|
2.	[image: ] AmgZvwUi ev¯Íe msL¨vi mgvavb wK? (01-02)
	A. x < 1		B. x > 6 
	C. x > 6(or) x < 1	D. x > 6 A_ev x > 1 
	Soln: [C] AmgZvi mgvav‡b hw` > or  GB wPý _v‡K Z‡e mgvavb or (A_ev) Øviv wjLv _vK‡e Ges x Gi gvb eo gvb †_‡K eo I †QvU gvb †_‡K †QvU n‡e|
	[image: ] Gi mgvavb x > 6  or x < 1
3.	ev¯Íe msL¨vq[image: ]AmgZvwUi mgvavb †mU- (02-03)
	A. {x : –l<x <7} 
	B. {x : –l x  7}
	C. {x : –1 < x < 3}{x : 3< x < 7}
	D. {x : –1 < x < 3}{x : 3 < x < 7}
	Soln: [D]x – 3 ivwkwU abvZ¥K n‡j 
	0 < x – 3 < 4
	 3 < x < 7
	x – 3 ivwkwU FYvZ¥K n‡j, 
	0 < – (x – 3) < 4
	  0 > x – 3 > – 4
	 3 > x > – 1

	S = {x: –1 < x < 3 }{x : 3 < x < 7}
4.	ev¯Íe msL¨vq [image: ] 4 AmgZvwUi mgvavb- (03-04)
	A. [image: ]		B. [image: ]
	C. [image: ]		D. [image: ]
	Soln: [B] Xvwe [01 - 02] Gi 2 bs Gi Abyiƒc
5.	7 < x <1 †K cig gv‡bi mvnv‡h¨ wjL‡j `uvovq- (04-05)
	A. x + 4< 3		B. x  4< 3	
	C. x + 3< 4		D. x  3< 4
	Soln: [A] cÖ`Ë AmgZvwUi cÖvšÍxq ivwk `ywU †hvM K‡i `yB Øviv fvM K‡i †h msL¨vwU  cvIqv hvq Zvi wecixZ wPýhy³ gvb Dfq c‡¶ †hvM K‡i mgvb msL¨v ˆZix Ki‡Z n‡e|
	–7 < x < – 1 †K ciggvb wP‡ýi mvnv‡h¨ cÖKvk Ki‡Z n‡j, 
	[image: ]
	– 7 + 4 < x + 4 < – 1 + 4 [fvMdj (-) n‡j (+) Gi gvb †hvM Kie Avi (+) n‡j (-) Gi]
	 – 3 < x + 4 < 3
	x + 4< 3
6.	†Kvb&wU Ag~j` msL¨v bq? (04-05)
	A. 0.101001000100001... 	B. 0.101101101101...
	C. [image: ]		D. 
	Soln: [B] g~j` msL¨v-
	i) †h †Kvb c~Y© msL¨v g~j` msL¨v|
	ii) `kwgK we›`yi ci wbw`©ó msL¨K AsK _vK‡j Zv g~j` msL¨v|
	iii) Ave„Z `kwg‡K cÖKvk Kiv †M‡j Zv g~j` msL¨v|
	so Ans B.
7.	ev¯Íe msL¨vq 3x2 1 AmgZvwUi mgvavb- (05-06)
	A. [image: ]x or x 1	B. x 2 or [image: ]x
	C. x 1		D. x 3 or x> 1
	Soln: [A] Xvwe [00-01] Gi 1 bs Gi Abyiƒc
8.	[image: ] AmgZvwUi mgvavb-(06-07)
	A. [image: ]	B. [image: ]
	C. [image: ]		D. [image: ]
	Soln: [B] Xvwe [00-01] Gi 1 bs Gi Abyiƒc
9.	ev¯Íe msL¨vq [image: ]1 AmgZwUi mgvavb- (07-08)
	A. 1< x < 2		B. 1  x  2
	C. x  1 or x  2    	D. 1 < x  2
	Soln: [B] Xvwe [00-01] Gi 1 bs Gi Abyiƒc
10.	5x – x2 – 6 > 0 n‡j- (08-09)
	A. x > 2		B. 2 > x > 3
	C. 2 < x < 3		D. x > 3, x < 2
	Soln: [C]5x – x2 – 6 > 0  
	 x2 – 5x + 6 < 0
	 (x – 3) (x – 2) < 0
	 2 < x < 3
	Shortcut Technique :: Ackb Øviv wm× K‡i |
11. ev¯Íe msL¨vq [image: ] AmgZvwUi mgvavb- (09-10)
	A. [image: ]		B. [image: ]	
	C. [image: ]	D. [image: ]
	Soln: [C] Xvwe [00-01] Gi 2 bs Gi Abyiƒc
12.	ev¯Íe msL¨vq |3– 2x|  1 AmgZvwUi mgvavb- (11-12)
	A. 1 < x < 2		B. 1  x  2
	C. x  1, or x  2	D. 1 < x  2
	Soln: [B] Xvwe [00-01] Gi 1 bs Gi Abyiƒc
13.	ev¯Íe msL¨vq  AmgZvwUi mgvavb n‡jv- (12-13)
	A. 		B. [image: ]
	C. [image: ]	D. [image: ]
	Soln: [C]> 5
	[image: ]
	[image: ]S
	[image: ]
	mgvavb: [image: ]
14.	x Gi ev¯Íe gv‡bi Rb¨ |4x – 3| > 1 AmgZvi mgvavb- (14-15)
	A. 		B. 
	C. 		D. [image: ][image: ] [1, )
	[Ans: C] Soln:|4x–3| †Z ev 1 emv‡j Gi gvb 1 nq hv 1 n‡Z eo bq| ZvB D bs optionwU mZ¨ bq| C bs Gi evwK mKj gvbB AmgZv‡K wm× K‡i| ZvB Ans. C
15.	hw` Øviv a Ges b ev¯Íe msL¨vi g‡a¨ m¤úK© * Øviv msÁvwqZ Kiv nq, Z‡e 10 * 2 = ? (14-15)
	A. 5/3 		B. 5/2 
	C. 5		D. 2
	[Ans: A] Soln:†h‡nZza * b = 
	 10 * 2 = 
 ey‡qU/ Kz‡qU/ iæ‡qU/ Pz‡qU 

1.	K-Gi †Kvb gv‡bi Rb¨ wbgœwjwLZ mgxKiY †Rv‡Ui AmsL¨ mgvavb we`¨gvb? [BUET 05-06]
	x - y = 3
	2x – 2y = K
	A. –< K <	B. K ≠ 6
	C. K = 3/2		D. K = 6
	Soln:[D],  = n‡Z k = 6 [mgvšÍivj e‡j]
2.	hw` a, b  R, n‡j |a – b| Gi gvb KZ? [CUET 10-11]
	A. > ||a| – |b||		B. = ||a| – |b||
	C. ≥ ||a| – |b||		D. None of these
	Soln:[C]
 RMbœv_ wek¦we`¨vjq 

1.	[image: ] AmgZvwUi ev¯Íe msL¨vq mgvavb- (05-06)
	A. [image: ]		B. x < 1
	C. [image: ]	D. [image: ]
	Soln: [C] Xvwe [00-01] Gi 1 bs Gi Abyiƒc
2.	ev¯Íe msL¨vq [image: ] AmgZvwUi mgvavb- (06-07)
	A. 1 < x > 2		B. 1 < x < 1
	C. 1x  2		D. x < 1 or x > 2
	Soln: [C] Xvwe [00-01] Gi 1 bs Gi Abyiƒc
3.	[image: ] Gi mgvavb †KvbwU? (09-10)
	A. 1 < x < 3		B. x > 9	
	C. 1 < x < 9		D. –1 < x < 9
	Soln: [C] Xvwe [00-01] Gi 1 bs Gi Abyiƒc
4.	ev¯Íe msL¨vq [image: ] AmgZvwUi mgvavb| (10-11)
	A. 1< x < 2		B. 1  x  2	
	C. x  1 or x  2     	D. 1 < x  2
	Soln: [B] Xvwe [00-01] Gi 1 bs Gi Abyiƒc
 PÆMÖvg wek¦we`¨vjq 

1.	3  x  11†K cig gv‡bi mvnv‡h¨ cÖKvk Ki‡j `vuovq- (06-07)
	A. [image: ]	B. [image: ]
	C. [image: ]	D. [image: ]	E. †KvbwUB bq
	Soln: [C] Xvwe [04-05] Gi 5 bs Gi Abyiƒc
2.	log5625 Gi gvb n‡”Q- (04-05)
	A.5.25		B.4	
	C.4.26		D.5
	Soln: [B]log5625 = log554 = 4log55 = 4.
3.	[image: ]Gi cig gv‡bi GKwU AvKvi n‡e-
	A.[image: ]		B.[image: ]
	C.[image: ]		D.[image: ]
	Soln: [B] Xvwe [04-05] Gi 5 bs Gi Abyiƒc
4.	mwVK MvwYwZK Dw³Uv †e‡Q bvI. (04-05)
	A.[image: ]	B.[image: ]
	C.[image: ]	D.[image: ]
	Soln: [D] ciggv‡bi ag©:
	i) a R Gi Rb¨ a a
	ii) a, b  R Gi Rb¨ ab=ab ab
	iii) a, b  R Gi Rb¨ a + ba+b
	 So Ans. D
5.	[image: ] Gi mgvavb n‡e- (04-05)
	A.[image: ] ev 2	B.[image: ]ev -2
	C.[image: ]ev 3	D.x = 2 ev 6
	Soln: [D]
6. 	[image: ]Gi gvb KZ? (05-06)
	A. –5<X<5	B. –5  X  11
	C. – 5 < X < 11	D. –11 < X < 11     E. –11  X  11
	Soln: [C] Xvwe [00-01] Gi 1bs Gi Abyiƒc
7.	[image: ]Gi ciggvb wPý Acmvib Ki‡j cvIqv hv‡e- (05-06)
	A. 2  x  3	B. –2  x  3
	C. 3x 5	D. –2  x  1 	E. †KvbwUB bq
	Soln: [E] Pwe [04-05] Gi 1bs Gi Abyiƒc
8. 	mwVK DËiwU wbY©q Ki(05-06)
	A. a+ba+b	B. a+b<a+b
	C. a+b>a+b	D.a+ba+b  E. a+ba-b
	Soln: [A] Xvwe [00-01] Gi 4bs Gi Abyiƒc
9.	f(x) = [image: ]n‡j f(–3) Gi gvb KZ? (08-09)
	A. 7	B. 0
	C. 	D. –3	E. –1
	Soln: [D]Piecewise function Gi †¶‡Î †h point Ggvb †ei Ki‡Z n‡e, †m point wU †Kvb  domain Gi gv‡S Av‡Q Zv †`‡L function wVK Ki‡Z n‡e Ges gvb wbY©q Ki‡Z n‡e|
	GLv‡b  f(– 3) Gi †¶‡Î  –3, x < – 2 GB domain G Av‡Q, hvi dvskb n‡”Q 2x + 3	f(–3) = 2(–3) + 3 = –3
10.	f(x) = x3–5x2+6x–8 ‡K (x–5) Øviv fvM Ki‡j fvM‡kl KZ n‡e? (08-09)
	A. 22	B. –288
	C. –8	D. 0	E. †ei Kiv hv‡e bv
	Soln: [A]x – 5 = 0  x = 5  f(5) = 53 –5.52 + 6.5 – 8 = 22 
11.	[image: ]ej‡Z †KvbwU eySvq? (08-09)
	A. – 6  x  2	B. – 2  x  6
	C. – 3  x  4	D. – 1  x  7	E.  †KvbwUB bq
	Soln: [A] Xvwe [00-01] Gi 1 bs Gi Abyiƒc
12.	[image: ]Gi gvb nq: (09-10)
	A. –5<x <5 	B. –5<x<8
	C. –5<x<11	D. –11<x<11  	E. –11<x<5
	Soln: [C] Xvwe [00-01] Gi 1 bs Gi Abyiƒc
13.	[image: ]-†K cig gv‡bi gva¨‡g cÖKvk Ki‡j n‡e- (10-11)
	A. [image: ]	B. [image: ]
	C. [image: ]	D. [image: ]     E. [image: ]
	Soln: [C] Xvwe [04-05] Gi 5 bs Gi Abyiƒc
14.	x Gi †h mKj gvb x3 1 kZ©wU wm× K‡i Zv n‡”Q(10-11)
	A. (, )	B. (, 0)
	C. (0, )	D. [1, )	E. (–1, )
	Soln: [D] Xvwe [01-02] Gi 2 bs Gi Abyiƒc
15.	[image: ]n‡j x Gi gvb n‡e- (11-12)
	A. 3 < x < 11    	B.11 < x < 22  
	C. 1 < x  10	D. 1 < x < 2	E. 2  x < 5
	Soln: [A]  [image: ]
	 –3 < x < 11 
16.	[image: ]-Gi mgvavb †KvbwU? (11-12)
	A. [image: ]	B. 3
	C. [image: ]	D. 2   	E. [image: ]
	Soln: [C]  [image: ]  2x +1 = [image: ](x+3)
	 4x + 2 = x + 3  3x = 1  x = 
17.	1.5  105-Gi gvb KZ? (11-12)
	A. 0.000015     	B. 0.00015 
	C. 150000	D. 150000 
	E. 0.0000015
	Soln: [A]  1.5  10–5 = 0.00005    
18.	53x + 1 =[image: ]n‡j x Gi gvb KZ? (11-12)
	A. 5	B. [image: ]
	C. [image: ]	D. [image: ]	E.[image: ]
	Soln: [C]  Pwe [11-12] Gi 16 bs Gi Abyiƒc

 kvnRvjvj weÁvb I cÖhyw³ wek¦we`¨vjq 

1.	[image: ]AmgZvwUi mgvavb †mU KZ? (04-05)
	A.(-,1][2, )	B.(-,1) (2, )
	C. (-,1](2, )	D.(-,1) [2, )
	Soln: [A] Xvwe [01-02] Gi 2 bs Gi Abyiƒc
2.	wb‡Pi †Kvb msL¨vwU Ag~j`? (04-05)
	A.[image: ]		B.1.1414...		
	C.[image: ]		D.1.2345
	Soln: [C] Xvwe [04-05] Gi 6 bs Gi Abyiƒc
3.	[image: ]AmgZvi mgvavbt (04-05)
	A.[image: ]		B.–1< x <1	
	C.2 < x < 4		D.x < 4
	Soln: [C] Xvwe [00-01] Gi 1 bs Gi Abyiƒc
4.	log25 125 Gi gvb: (04-05)
	A.5	B.3	C.1.5	D. †KvbwUB bv  
	Soln: [C]
5.	-2 < x < 5 AmgZvwU cig gvb AvKv‡i cÖKvk Ki‡j Zv n‡e-(05-06)
	A. [image: ]	B. [image: ]
	C. [image: ]		D. [image: ]
	Soln: [A] Xvwe [04-05] Gi 5 bs Gi Abyiƒc
6.	[image: ]>2 – Gi mgvavb KZ? (06-07)
	A.[image: ]	B.[image: ]
	C.[image: ]	D. [image: ]
	Soln: [A] Xvwe [01-02] Gi 2 bs Gi Abyiƒc
7.	-5 < X <2 AmgZvwU cig gvb AvKv‡i cÖKvk Ki‡j Zv n‡e- (06-07)
	A. [image: ]	B. [image: ]
	C. [image: ]		D. [image: ]
	Soln: [A] Xvwe [04-05] Gi 5 bs Gi Abyiƒc
8.	wb‡Pi †KvbwU mwVK bq? (06-07)
	A. [image: ]	B. [image: ]
	C. [image: ]	D.[image: ]
	Soln: [B] Pwe [04-05] Gi 4 bs Gi Abyiƒc
9.	†KvbwU mZ¨ bq? (09-10)
	A. |a + b|  |a| + |b| 	B. |a  b|  |a| + |b|
	C. |a|  a |a|		D. |ab|  |a|  |b| 
	Soln: [B, D] Pwe [04-05] Gi 4 bs Gi Abyiƒc
10.	mgvavb Ki: [image: ](08-09)
	A. x < –9		B. x > –9
	C. x < 1/3		D. x > 1/3
	Soln: [C]x < 1/3 -Gi mKj gv‡bi Rb¨ mgxKibwU wm×|
11.	†KvbwU †gŠwjK msL¨v? (07-08)
	A. 0		B. 1  
	C. 101 		D. 111111 
	Soln: [C] GK Ges H msL¨v Qvov Avi †Kvb msL¨v Øviv fvM bv †M‡j Zv †gŠwjK (prime) msL¨v|
12.	log1397 Gigvb KZ?(09-10)
	A. 0.152829		B. 1.113943	
	C. 1.783548		D. 1.986772
	Soln: [C]
13.	x < y < 0 n‡j †KvbwU mwZ¨? (09-10)
	A. x + y < xy		B. x + y = xy	
	C. x + y > xy		D. x + y  xy
	Soln: [A] `ywU FYvZ¥K ivwki ¸Ydj abvZ¥K iwk¥ wKš‘ †hvMdj FYvZ¥K ivwk| So x + y < xy
14.	logx +1 (x2 +2) = 2 n‡j x = ?(06-07)
	A. [image: ]		B. [image: ]
	C. [image: ]		D. 1
	Soln: [C]logx +1 (x2 +2) = 2
	 (x + 1)2 = x2 + 2 [since log ab = x n‡j ax = b]
	 x2 + 2x + 1 = x2 + 2
	 2x = 1

	 x = 
15.	mgvavb Ki: [image: ](08-09)
	A. –4		B. 6	
	C. –19		D. 19
	Soln: [B] kvwe [06-07] Gi 14 bs Gi Abyiƒc
16.	hw` x > 0 Ges y < 0 nq, Zvn‡j wb‡Pi †KvbwU me mgqB abvZ¥K? (11-12)
	A. x + y  	B. x  y
	C. x/y   	D. |x| |y| 	E. x  y
	Soln: [B]
17.	50.25  1250.25Gi gvb KZ? (11-12)
	A. [image: ]	B. 5
	C. [image: ]	D. 25   	E. 125 
	Soln: [B]  use calculator
18.	†Kvb&wU †gŠwjK msL¨v? (12-13)
	A. 0	B. 1
	C. 77	D. 101	E. 147
	Soln: [D]
 ivRkvnx wek¦we`¨vjq 

1.	wb‡gœi †KvbwU‡K `yBwUi c~Y© msL¨vi Abycv‡Z cÖKvk Kiv hvq bv? (08-09)
	A.[image: ]		B.[image: ]
	C.		D. me¸‡jv
	Soln: [D] Ag~j` msL¨v‡K `ywU c~Y©msL¨vi Abycv‡Z cÖKvk Kiv hvq bv| GLv‡b me¸‡jv msL¨vB Ag~j` msL¨v| ZvB Ans. D.
2.	hw` a, b, c  R Ges a+ b = a + c nq Z‡e †KvbwU mwVK? (08-09)
	A.a  b		B.b = c	
	C.a = b		D.a = c
	Soln: [B] hw` a, b, c  IR nq Ges 
	i) a + b = a + c n‡j b = c [Left cancellation law] n‡j
	ii) a + b = b + c n‡j a = c [Right cancellation law]
	So Ans. B
3.	[image: ]Gi mgvavb †mU †KvbwU?(08-09)
	A.–3 <x <6		B.5 < x < 7	
	C.–2 < x < 5		D.–5 < x < 2
	Soln: [D] Xvwe [00-01] Gi 1 bs Gi Abyiƒc
4.	mgvavb Ki: – 2x – 3 < 5(08-09)
	A.x < – 4		B.x > 4
	C.x = 4		D.x > – 4
	Soln: [D]– 2x – 3 < 5	 x > – 4
5.	x + 2y  50 Gi mgvavb †KvbwU?(08-09)
	A.(20, 25)		B.(10, 50)	
	C.(50, 2)		D.(10, 5) 
	Soln: [D]x + 2y  50, AmgZvi mgxKiY n‡Z cvB x I y Gi gvb m‡ev©”P 50 n‡e| option n‡Z cvB †KejgvÎ D-B, GB kZ© c~Y© K‡i| 
6.	|x3|<2 Gi mgvavb †mU n‡e-(09-10)
	A. 1<x<4 		B. 1<x<5
	C. 1<x<5		D. 1<x<3 
	Soln: [C] Xvwe [00-01] Gi 1 bs Gi Abyiƒc
7.	[image: ] Gi mgvavb †KvbwU?(09-10)
	A. 4<x<5  		B. 1<x<4 	
	C. [image: ]		D. 3<x<4 
	Soln: [B] Xvwe [00-01] Gi 1 bs Gi Abyiƒc
8.	[image: ]n‡j x-Gi gvb KZ?(10-11)
	A. 3 < x < 5/3	B. 5/3 < x < 3
	C. 5/3 < x < 3	D. 5/3 < x < 5 / 3
	Soln: [A] Xvwe [00-01] Gi 1 bs Gi Abyiƒc
9.  	|3x + 2| < 7 Gi mgvavb n‡e-(11-12)	
	A. 3 < x 		B. x < 7	
	C. 3 < x < 7 		D. †KvbwUB bq
	Soln:[D]  [image: ]
	[image: ]
10.	hw` log4x = 12 nq, Z‡e log2[image: ] = KZ ? (11-12)
	A. 11		B. 48	
	C. 12		D. 22
	Soln: [D]  

11.	[image: ]=  n‡j (x, y) = ? (12-13)
	A. (–5, –3)		B. (5, –3)
	C. (–5, 3)		D. (5, 3) 
	Soln: [B] x – y = 8  –– (i)
	x + y = 2  –– (ii)
	2x = 10 	– 2y = 6
	 x = 5 	 y = – 3

 Rvnv½xibMi wek¦we`¨vjq 
1.	 7 < x <1 n‡j-(11-12)
	A. |x + 4| < 4   	B. |x + 4| < 3
	C. |x + 4| < 5		D. |x + 4| <6 
	Soln: [B]  –7<x<–1
	 –7+4<x+4<–1+4   
	 –3<x+4<3  
	[image: ]
2.	hw` x Ges y c~Y©msL¨v nq Zvn‡j x Ges y Gi g‡a¨ KZ¸‡jv msL¨v Av‡Q? (11-12)
	A. x  y		B. xy + 1
	C. x + y 1		D. x y 1
	Soln: [D]  
3.	hw` [image: ]= 0 nq Zvn‡j wb‡Pi †KvbwU mZ¨?(11-12)
	A. x = 2 Ges y = 3	B. x = 2 Ges y  3	
	C. x = 0 Ges y = 0	D. x = 2 Ges y  3
	Soln: [D]  [image: ] |
	GLv‡b y=3 n‡j function wU undefined. So y3.
	then. x+2=0    x = –2. 
4.	hw` 4x, 4y A‡c¶v 6 Kg nq Zvn‡j y  x = ? (11-12)
	A. 24		B. 3/2
	C. 2/3		D.3/2
	Soln: [B]  given, 4y–4x = 6
	 y–x = = . 
5.	hw` 12, 5 Ges x Gi †hvMdj 45 nq Zvn‡j 5 Ges (x + 2) Gi ¸Ydj KZ n‡e? (11-12)
	A. 92		B. 150
	C. 25		D. 80
	Soln: [B]  x + 12 + 5  =  45  
	  x  =  28. 
	Now,   (x + 2).5  = (28 + 2).5 = 150 
6.	†KvbwU Ag~j` bq? (11-12)
	A. [image: ]		B. [image: ]
	C. [image: ]		D. [image: ]
	Soln: [A]  = 2, hv g~j` msL¨v|
 Kzwgjøv wek¦we`¨vjq 

1.	†Kvb&wU gyj` msL¨v? (08-09)
	A. [image: ]		B. [image: ]
	C. [image: ]		D. [image: ]

	Soln: [C][image: ]  = hvgyj` msL¨v |

2.	†Kvb&wU mwVK bq? (08-09)
	A. [image: ]	B. [image: ]	
	C. [image: ]	D. [image: ]
	Soln: [B]  Pwe [04-05] Gi 4 bs Gi Abyiƒc

 Bmjvgx wek¦we`¨vjq 

1.	[image: ]n‡j x Gi Rb¨ †KvbwU mwVK? (11-12)
	A. 0 < x < 4  		B. 0 < x < 1
	C. 1 < x < 1	D. 2 < x <2
	(mwVK DËi †bB)
	Soln:[*]  [image: ]
2.	Ag~j` msL¨v bq-(11-12)
	A. [image: ]		B. 4[image: ]
	C. [image: ]		D. 17/3
	Soln: [B]  = 4.2 = 8 hv g~j` msL¨v|
3.	log5log3log2x = 0 n‡j x Gi gvb KZ? (11-12)
	A. 2		B. 4
	C. 8		D. 10
	Soln: [C]  
 RvZxq wek¦we`¨vjq 

1.	| 3  6x | <9 AmgZvi mgvavb- (11-12)
	A. 1 < x < 2  		B. 3 < x < 9
	C. x>2		D. x <1 
	Soln: [A]  Same as DU 01

 iscyi wek¦we`¨vjq 

1.	2/11 Kxiƒc msL¨v- (11-12)
	A. g~j`		B. Ag~j`
	C. RwUj		D. †KvbwUB bq  

	Soln: [A] = 0.060606...... 
	Bnv †K Ave„Z `kwg‡K cÖKvk Kiv hvq |   Zv g~j` msL¨v|

dvskb I dvsk‡bi †jLwPÎ
dvskb: `ywU †mU A I B Gi g‡a¨ hw` A †m‡Ui cÖ‡Z¨KwU m`m¨ B †m‡Ui †Kvb GKwU wbw`©ó m`‡m¨i m‡½ m¤úK©hy³ _v‡K, Zvn‡j †m m¤úK©‡K dvskb e‡j| G‡K cÖZx‡Ki mvnv‡h¨ f: AB wjLv nq|                                  
A †m‡Ui m`m¨¸‡jv‡K †Wv‡gBb, B †m‡Ui m`m¨¸‡jv‡K †Kv- †Wv‡gBb Ges B †m‡Ui †h m`m¨ ¸‡jv A †m‡Ui  m`m¨¸‡jvi m‡½ m¤úK©hy³, B †m‡Ui †mB m`m¨¸‡jv‡K †iÄ ejv nq| 
     †hgb- f: AB 
            A:	   B:
		1	    1
		2	    4
		3	    9
		4	   16
			   25

	GLv‡b, 	f-Gi †Wv‡gb 	= {1, 2, 3, 4}
			f-Gi †Kv-†Wv‡gb 	= {1, 4, 9, 16, 25}
		f-Gi †iÄ      	= {1, 4, 9, 16} 
	Note: †iÄ  †Kv-†Wv‡gb|
	Notes:dvskb n‡Z n‡j-
	(i)	A †m‡Ui cÖ‡Z¨KwU m`‡m¨i cÖwZ”Qwe _vK‡Z n‡e| 
		†hgb- f: AB 	
		A:	     B:
		 1	       x   
2	       y    
              3

          (is not a function)
	(ii)	A †m‡Ui †Kvb m`‡m¨i `yÕwU cÖwZ”Qwe _vK‡Z cvi‡e bv, wKš‘ `yÕwU m`‡m¨i GKB cÖwZ”Qwe _vK‡Z cvi‡e| †hgb- 
 (
f: A
B
A:
   B:
1
      x   
2
     y
3
(is a function)
)	f: AB
           A:	  B:
		1	    x   
2	    y
			    z

         (is not a function)

	dvskb mvaviYZ `yB ai‡Yi| h_v-
	(i) GK-GK dvskb: †Wv‡gBb †m‡Ui GKwU K‡i m`m¨ †Kv-†Wv‡gBb †m‡Ui ïaygvÎ GKwU K‡i m`‡m¨i m‡½ m¤úK©hy³ _vK‡j, Zv‡K GK-GK dvskb (injective) e‡j| 
	†hgb- f: AB 
		A:	  B: 
		x	  m
		y	  n
		z	l
	
	(ii) mvwe©K dvskb: †Kv-†Wv‡gBb †m‡Ui cÖ‡Z¨KwU m`m¨ †iÄ wn‡m‡e e¨eüZ n‡j, (A_©vr, †iÄ= †Kv-†Wv‡gBb) Zv‡K mvwe©K (Surjective) dvskb e‡j| 
	†hgb- Dch©y³ GK-GK dvsk‡bi D`vniY|
	Note: †Kvb GKwU dvskb GK m‡½ GK-GK Ges mvwe©K n‡j, Zv‡K me©e¨vcx dvskb (Bijective) e‡j 
	A = { x, y, z, t}, B = {1,2,3,4} Ges R = {(x, 1),
	(y, 2), (z, 3), (t, 4)} n‡j
	R GKwU dvskb| KviY †Kvb Aš^‡qi cÖ‡Z¨K µg‡Rv‡oi cÖ_g Dcv`vb¸‡jv wfbœ wfbœ n‡j Aš^qwU dvskb|
	 R GKwU GK-GK dvskb| KviY †Kvb dvsk‡bi cÖ‡Z¨K µg‡Rv‡oi wØZxq Dcv`vb¸‡jv wfbœ wfbœ n‡j dvskbwU GK-GK|
	 R GKwU mvwe©K dvskb| KviY dvskbwUi †iÄ Ges †Kv –‡Wv‡gb †mU mgvb|
	Note: †Kvb Relation Gi cÖ_g Dcv`vb¸‡jvi †mU‡K †Wv‡gb Ges wØZxq Dcv`v‡bi †mU‡K †iÄ ejv nq|
	wecixZ dvskb: f(x), x -Gi GKwU dvskb n‡j, f–1(x) n‡e x-Gi GKwU wecixZ dvskb| 
 (
x
y
z
1
2
3
f
–1
f
)	†hgb- f : x  y GKwU dvskb n‡j, Bnvi wecixZ dvskb f–1 :  y  x n‡e|




	Caution: f–1


	ms‡hvwRZ dvskb: f : A  B Ges  g : B  C `ywU dvskb n‡j, ms‡hvwRZ dvskb n‡e 
	gof : A  C Ges fog : C A
	gof or (gof) (x)  g (f(x))
	fog or (fog) (x)  f(g(x))
	†hgb- f(x) = 2x + 1 Ges g(x) = x2 – 2 n‡j, gof(x) n‡e
	 g(2x+1)
	 (2x+1)2 – 2 = 4x2 + 4x –1
	aªæeK dvskb:
	hw` dvskb f Gi Aax‡b A †m‡Ui cÖ‡Z¨KwU Dcv`v‡bi cÖwZ”Qwe B †m‡Ui †Kej GKwU Dcv`vb nq, Z‡e f t A  B †K aªæe dvskb ejv nq| 
	




       GLv‡b, f(A) = 2
	A‡f` dvskb:
	A †m‡Ui cÖwZwU Dcv`v‡bi cÖwZ”Qwe hw` GKB Dcv`vb nq, Zvn‡j Zv‡K A‡f` dvskb e‡j| 
	†hgb, f:A B †K f (x) = x Øviv msÁvwqZ Kiv n‡j, 
	f (5) = 5, f (6) = 6, f (1) = 1. 
	A_©vr, 
	mxgve× dvskb: hw` f(x) dvskb‡K  [a, b] e¨ewa‡Z msÁvwqZ Kiv nq Ges `yBwU ev¯Íe msL¨v m I M cvIqv hvq; †hLv‡b [a, b] e¨ewai x Gi mKj gv‡bi Rb¨  nq, Z‡e  †K mxgve× dvskb ejv nq|
	GLv‡b, m †K f(x) dvsk‡bi wbgœmxgv I M †K f(x) dvsk‡bi EaŸ©mxgv ejv nq|
	hyM¥ dvskb:
	f(-x)=f(x) n‡j, Zv‡K hyM¥ dvskb e‡j| 
	†hgb:f(x) = cosx + x2 n‡j,
	f(-x) = cos (-x) + (-x)2   = cosx + x2 = f(x)
	AhyM¥ dvskb: 
	f(–x) = –f(x) n‡j, Zv‡K AhyM¥ dvskb e‡j| 
	†hgb: f(x) = x3 + sin x n‡j, 
	f(–x) = (–x)3 + sin (–x) = –x3 – sinx = –(x3 + sinx) 
	                                                       = – f(x)
	ch©ve„Ë dvskb:†h dvsk‡bi gvb Pj‡Ki GKwU wbw`©ó gvb ci ci cybive„wË nq Zv‡K ch©ve„Ë dvskb e‡j| Pj‡Ki H gvbwU‡K ejv nq †gŠwjK ch©vq e‡j|
	†Kvb dvsk‡bi †gŠwjK ch©vq T n‡j, 
	f (t) = f (t + T)
	Note: mg¯Í wÎ‡KvbwgwZK dvskbB ch©ve„Ë dvskb|
Ex.	sinx, cosx, tanx, cotx, secx, cosecx
	civwgwZK dvskb:†Kvb dvsk‡b x I y Gi m¤úK©‡K Ab¨ †Kvb PjK Gi gva¨‡g cÖKvk Kiv n‡j H dvskb‡K civwgwZK dvskb e‡j|
 (
dvsk‡bi gvb wbY©q
)



Ex.	f(x) = x+n‡j f(x2) + 2 = KZ?

	Soln: f(x) = x + 


	 f(x2) + 2 = x2 + = x2 + 


	= =	Ans.

Ex.	f(x) = ln (x) n‡j = KZ?

	Soln: 
	= – ln(a) = –f(a) Ans.

Ex.	n‡j f(2)-Gi gvb KZ?


	Soln:	 x = 

	 f(2) = Ans.
Ex.	A = [–3, 5] Ges f:A  R dvskbwU f(x) = 2x2–7 Øviv msÁvwqZ| f(2) ; f(6) Ges f(t–2) wbY©q Ki|
	Soln: f(2) = 2.22–7 = 1
	f(6) Awb‡Y©q KviY 6  A
	f(t–2) = 2(t–2)2 –7 = 2t2–8t+1 hLb –1   t  7 Ans.

Ex.	n‡j f(–3) ; f(2) ; f(5) wbY©q Ki| 
	Soln: f(–3) = –3 [ x < –2]
	f(2) = Awb‡Y©q
	f(5) = 2 + 53 [ x >2]
	= 2 + 125 = 127 Ans.
	Practice Problem:


1.	f(x–1) = n‡j f(2) Gi gvb KZ? Ans. 

2.	f(x) =  n‡j f(2) ; f(4), f(–1) Ges f(–3) wbY©q Ki| Ans. 2; 11; –1; –3


3.	f(x)= n‡jGi gvb KZ? Ans. 2x
4.	f : RRdvskbwU f(x) = x2–3x+2 Øviv mÁvwqZ n‡j, f(–3), f(2x-3); f(f(x+1)) wbY©q Ki|
	Ans. 20; 4x2–18x+20; x4–2x3–2x2+3x+2
 (
ms‡hvwRZ dvsk‡bi gvb wbY©q
)


Ex.	f(x) = 2x+1, g(x) = x2n‡j gof(x) ; gof(2) Gi gvb KZ?
	Soln: g(2x+1) = (2x+1)2
	= 4x2 + 4x+1 = 4x(x+1)+1
	gof(2) = g(4+1) = g(5) = (5)2 = 25 Ans.



Ex.	f(x) = , g(x) =n‡j gof(x)-Gi gvb KZ?

	Soln: gof(x) = gAns.

Ex.	f(x) = x2 + 2x –3 Ges g(x) = 3x – 4 n‡j(fog) (x), Ges (gof) (x) wbY©q Ki|
	Soln: (fog) (x) = f (g(x)) = f(3x–4) = (3x–4)2+2(3x–4)–3
			= 9x2–18x+5
		(gof) (x)	= g(f(x)) = g(x2+2x–3) = 3(x2+2x–3) –4
			= 3x2+6x–13 Ans.

Ex.	f : R R ; †hLv‡b f(x) = x2–2|x| Ges g: RR; †hLv‡b g(x) = x2+1 n‡j gof(–4); fog(–2)-Gi gvb wbY©q Ki|

	Soln:
	= 82 + 1= 65

	Ans.
Ex.	hw` f(x) = x2  1 Ges g(x) = x + 3 nq Z‡e f(g(x)) = KZ?
	Soln: 
	Practice Problem


1.	f(x) = x2+3|x| Ges g(x) = 1–x2n‡j fog(2); fog(–), gof(0), gof(–3) wbY©q Ki| Ans. 18 ; 4, 1; –323
2.	f(x) = x2+3x+1 Ges g(x) = 2x–3 n‡j(fog) (x)Ges(gof) (x) wbY©q Ki|Ans. 4x2–6x+1, 2x2+6x–1
3.	f(x) = x–2|x|, g(x) = x2–9 n‡j fog(5), gof(9) KZ?
	Ans. 8; 0
4.	hw` f(x) = 2x–5 Ges g(x) = x2 + 6 nqZ‡e gof(2) Gesfog(5) wbY©q Ki|Ans. 7; 57
5.	f(x) = x2, g(x) = x3 + 1, fog(x) Ges gof(x) wbY©q Ki| Ans. x6+2x3+1; x6+1

 (
†Wv‡gb I †iÄ wbY©q
)


	dvskb
	†Wv‡gb
	†iÄ

	f(x) = sinx/cosx
	R/(– , )
	–1y1 or [–1, 1]

	
f(x) = 
	
A_©vr
R–{x-Gi †h gv‡bi Rb¨ ni k~b¨ nq}
	x-Gi power mgvb n‡j
R=R–

A_©vr 

	
f(x) = 
	
A_©vr
R–{x-Gi †h gv‡bi Rb¨ ni k~b¨ nq}
	
 A_©vr
R–{2x-Gi †h gv‡bi Rb¨ ni k~b¨ nq}

	
f(x) = 
	ax+b  0

 x 
	
x-hw`–x2 AvKv‡i root-Gi wfZ‡i _v‡K Zvn‡j rangen‡e  Ab¨ mKj †¶‡Î rangen‡e [0, )

	f(x) = log(a+bx)
	
x >
	R/ (– ,)

	f(x) = ex
	R/(– , )
	(0, )



Ex.	 f(x) = Gi †Wv‡gb I †iÄ wbY©q Ki|

	Soln: n‡j functionwU Awb‡Y©q n‡q c‡o|

	 †Wv‡gb = R – 

	Ges †iÄ = R –= R –Ans.

Ex.	 f(x) = -Gi †Wvg I †iÄ wbY©q Ki|
	Soln: x = 0 n‡j dvskbwU Awb‡Y©q nq
†Wv‡gb = R –{0} Ges †iÄ = R– 

	= R–Ans.

Ex.	 f(x) =  dvskbwUi †Wv‡gb I †iÄ KZ?
	Soln: x = –5 n‡j dvskbwU Awb‡Y©q nq
	 †Wv‡gb = R – {–5}
	Ges †iÄ = R–{2  –5} = R–{–10} Ans.

Ex.	 f(x) =  dvskbwUi †Wv‡gb I †iÄ KZ?
	Soln: 9 – 4x2 0


	 4x2 9	 x2	 x 

	†Wv‡gb = Ans.

	†iÄ = Ans.


Ex.	 f(x) = n‡j †Wv‡gb I †iÄ KZ?
	Soln: x – 4  0	 x  4
	†Wv‡gb =  x  4 ev [4, ) Ans.
	†iÄ = [0, ) Ans.

Ex.	f(x) = log(3–2x)-Gi †Wv‡gb I †iÄ KZ?
	Soln: 3–2x > 0	 2x < 3

	 x <


	†Wv‡gb = x <	ev
	†iÄ = RAns.
	Note:†h †Kvb polynomial function Gi †Wv‡gb I  †iÄ = R
Ex.	-Gi †Wv‡gb KZ? 


	Soln: y = Gi †Wv‡gb †ei Kivi Rb¨ 1g G Squart Root function Gi †Wv‡gb †ei Ki‡Z n‡e Ges Bnvi gvb . Next †`Le bx‡P x Gi †Kvb gv‡bi Rb¨ Bnv Zero nq A_©vr bx‡Pi dvskb Gi †Wv‡gb| bx‡Pi dvskb Gi †Wv‡gb R – {2}. g~j †Wv‡gb †ei Kivi Rb¨ hw` bx‡Pi dvskb Gi †Wv‡gb Squart Root  function Gi †Wv‡gb Gi g‡a¨ _v‡K Z‡e Zv ev` w`e| Avi hw` bv _v‡K Z‡e Squart Root function Gi Domain -B g~j †Wv‡gb n‡e| So we get Domain = [1/2, ) – {2} 

	Practice Problem

1.	f(x) =-Gi  †Wvg I †iÄ †ei Ki|      	Ans. (–, –2]  [2, ); [0, )

2.	f(x) = -Gi †Wvg I †iÄ †ei Ki| 


	Ans. R–;  R–;
3.	x2+4-Gi †Wvg I †iÄ KZ? Ans. R; x  4


4.	f(x) = -Gi †Wvg I †iÄ KZ? Ans. R–{4}; R–{0}

5.	f(x) = x3-Gi †Wv‡gb I †iÄ KZ? Ans. R; R

6.	Rev¯Íe msL¨vi †mU Ges A = {–3, –1, 0, 1, 3};
	f : A RdvskbwU f(x) = x2 + x + 1 Øviv msÁvwqZ n‡j f(x) Gi †iÄ KZ? Ans. {7, 1, 3, 13}
 (
wecixZ dvskb
)

	m~Îvejx:
	i)	f(x) = ax+cn‡j-

		

	ii)	f(x) =  n‡j-

		
	cÖ_‡g cÖavb KY© eivei mnM Dëv‡e Ges wPý change n‡e|

	iii) f(x) = ax2 + c n‡j-    f–1(x) = 
Ex.	 y = f(x) = x2+1 n‡j f–1(x)-Gi gvb KZ?
	Soln:awi, y = f(x) = x2+1
	 a = 1, c = 1

	 f–1(x) = Ans.

Ex.	 f(x) = n‡j f–1(x) = KZ?

	Soln: f(x) = 
	 a = 2, b= 1, c=5, d=3

	 f–1(x) = Ans.

Ex.	 f(x) = n‡j f–1(x)-Gi gvb KZ?

	Soln: f(x) = 
	 a = 7, b=6, c=2, d=0

	 f–1(x) = Ans.
Ex.	f : R  R †K f(x) = x2Øviv msÁvwqZ Kiv nj| f–1(36) I f–1(16)Gi gvb wbY©q Ki| 
	Soln: x = f–1 (36)    f(x) = 36
	 x2 = 36 	 x =  6
	 f–1(36) = {–6, 6} Ans.
	Avevi, 
	x = f–1(16)     f(x) = 16   
	 x2 = 16   x =  4
	 f–1(16) = {–4, 4} Ans.
	Practice Problem:


1.	f(x) = -Gi wecixZ dvskb wbY©q Ki| Ans.

2.	f(x) = x2–4-Gi wecixZ dvskb wbY©q Ki| Ans.

3.	f(x) = 2x–3-Gi f–1(x) wbY©q Ki| Ans.
 (
GK GK I mvwe©K dvskb wbY©q
)




Ex.	 f(x) = dvskbwUi †Wv‡gb R–nq, Z‡e dvskbwU GK-GK I mvwe©K wKbv hvPvB Ki| 
	Soln:  f(x1) = f(x2)

	
	 x1 = x2
	dvskbwU GK-GK|
	†Kvb dvsk‡bi wecixZ dvskb _vK‡j Zv mvwe©K n‡e| GLv‡b,

	f(x) Gi wecixZ dvskb f–1(x) = 
	†h‡nZz dvskbwUi wecixZ dvskb Av‡Q, ZvB Bnv GKwU mvwe©K dvskb|

Ex.	 A = R–{3},	B = R–{1}, f : AB Ges f(x) =  n‡j,dvskbwU mvwe©K wKbv wbY©q Ki| 
	Soln:GLv‡b †Kv-†Wv‡gb, B = R–{1}
	Rf = R–{1} = co-domain
	dvskbwU mvwe©K| 
	Note:wÎ‡KvYwgwZK dvsk‡b †Wv‡gb wbw`ó© bv _vK‡j Zv KLbI  GK-GK dvskb n‡e bv| †hgb- sinx, [0, ] Gi g‡a¨ GK-GK wKš‘ R-Gi g‡a¨ GK-GK bq| 
	Practice Problem:
1.	f : R  R Ges f(x) = x2dvskbwU mvwe©K I GK GK wKbv? Ans. mvwe©K, GK-GK bq|

2.	f(x) = , f: RRdvskbwU wKiƒc n‡e| 
	Ans. GK-GK, mvwe©K|

 (
dvskb-Gi wew”QbœZv I Awew”QbœZv
)


Ex.	y = 2x+1 dvskbwU wKiƒc?
	Soln:dvskbwU Awew”Qbœ KviY x-Gi †Kvb gv‡bi Rb¨B y-Gi gvb Awb‡Y©q nq bv| 
	[ Note: †h  †Kvb polynomial dvskb Awew”Qbœ ]
Ex.	 y= sinx dvskbwU wKiƒc n‡e?
	Soln:Awew”Qbœ KviY x-Gi †Kv‡bv gv‡bi Kvi‡Y y-Gi gvb Awb‡Y©q nq bv|

Ex.	 y = dvskbwU wKiƒc?
	Soln: x = 3 n‡j y-Gi gvb Awb‡Y©q nq| myZivs x=3 we›`y‡Z dvskbwUi gvb cvIqv hv‡e bv| 

	 y = dvskbwU wew”Qbœ|
	[ Note: †h †Kvb rational dvskb wew”Qbœ , Z‡e †Wv‡gb wbw`©ó _vK‡j Awew”Qbœ n‡Z cv‡i ]
 (
MÖvd-Gi mvnv‡h¨ dvskb I GK-GK dvskb wbY©q
)


	Vertical line test: †Kvb vertical line (y A‡¶i mgvšÍivj †Kvb mij‡iLv) hw` mgxKi‡Yi MÖvd‡K GKwU gvÎ we›`y‡Z †Q` K‡i, Z‡e †mwU dvskb| Avi hw` G‡Ki AwaK we›`y‡Z †Q` K‡i, Z‡e †mwU dvskb n‡e bv| †hgb-
	y = x2I y2 = x Gi MÖvd- 
 (
y
2
 = x
) (
y = x
2
)


	Vertical line Uvb‡j cvB-
 (
y = x
2
y
2
 = x
)




wPÎ n‡Z cvB, y = x2 Gi MÖv‡d vertical line Uvb‡j Zv †Kej GKwU gvÎ we›`y‡Z †Q` K‡i| ZvB y = x2GKwU dvskb| Aci‡¶‡Î, y2 = x Gi MÖv‡d vertical line Uvb‡j Zv `ywU we›`y‡Z †Q` K‡i| ZvB y2 = x dvskb bq|

	Horizontal line test: †Kvb Horizontal line (x A‡¶i mgvšÍivj †Kvb mij‡iLv) Uvb‡j Zv hw` mgxKi‡Yi MÖvd‡K GKwUgvÎ we›`y‡Z †Q` K‡i Z‡e Zv GK-GK dvskb| Avi hw` G‡Ki AwaK we›`y‡Z †Q` K‡i Z‡e Zv GK-GK dvskb bq| 
	†hgb- y = x2I y = x3Gi MÖvd-
 (
y = x
2
y = x
2
y = x
3
)



	Horizontal line Uvb‡j cvB,
 (
y = x
2
y = x
2
y = x
3
)




wPÎ n‡Z cvB, horizontal line Uvb‡j y = x2 MÖvd‡K `ywU we›`y‡Z Ges  y = x3 MÖvd‡K GKwU we›`y‡Z †Q` K‡i| ZvB y = x2 GK-GK dvskb bq| wKš‘ y = x3 GK-GK dvskb|

	Practice Problem:

1.	y = , dvskb I GK-GK wKbv? Ans. dvskb I GK-GK|

2.	y = x2 + 5, dvskb I GK-GK wKbv? Ans. dvskb I GK-GK bv|


Previous Years' Questions


 XvKv wek¦we`¨vjq 

1.	hw` f (x) = x2 + 3 Ges g(x) =  nq Zvn‡j f(g) (x) = KZ?(01-02)
	A. 2x + 3, x < 0	B. x2  + 1
	C. 3 + 9x		D. x + 3, x 0

	Soln: [D]  f (x) = x2 + 3, g (x) = 


	f(g(x)) = f  = 

 (
0
1
0
1
)2.	bx‡Pi †KvbwU y = – (x–1)2Gi †jLwPÎ?(02-03)

	A. 		B.

 (
1
0
) (
–1
0
)
	C. 		D.	

	Soln: [B] y = – (x – 1)2 , x Gi †h gv‡bi Rb¨ y Gi gvb k~b¨ n‡e Zv n‡e kxl©we›`y | mgxKiYwUi mvg‡b (– ) _vKvi Kvi‡Y G w`K n‡e wb‡Pi w`K|
3.	hw` A = {1, 2, 3}, B = {4, 5, 6) Ges R = {(1, 4), (2, 5), (3,  4)} nq, Z‡e †KvbwU mZ¨ Dw³? (04-05)
	A. R GKwU dvskb hvi †Wv‡gb A
	B. R GKwU dvskb hvi †iÄ B
	C. R GKwU GK-GK dvskb
	D. R GKwU mvwe©K dvskb
	Soln: [A]  GKB cÖ_g Dcv`vb wewkó `ywU µg‡Rvo bv _vK‡j †mwU dvskb, hvi cÖ_g Dcv`vb¸‡jv †Wv‡gb ,c‡ii Dcv`vb¸‡jv †iÄ |

4.	f (x) = x2 + 4 Ges g(x) = 2x  1 n‡j g(f(x)) nq-(05-06)
	A. x2 + 5		B. 2x2 + 7
	C. 2x2  3		D. x2  5
	Soln: [B]  DU[01-02] Gi 1 bs Gi Abyiƒc|

5.	f(x) =  n‡j f–1 (x) KZ?(06-07)
	A. 		B. 	
	C. 		D. 

	Soln: [A]  f(x) = 



	f–1(x) =  =  = 

6.	hw`  Ges  nq, Z‡e -Gi gvb- (06-07)
	A. 0          	B. 6.5             C. 5          	D. 1
	Soln: [D] DU [01-02] Gi 2 bs Gi Abyiƒc|

7.	f(x) = Ges x  –n‡j f–1(–2) Gi gvb- (08-09)
	A. 	B. –	C. 	D. 

	Soln: [C]  f(x) = 
	Let, x = f–1(–2)

	 f(x) = –2		 = –2
	 –4x – 2 = x – 3	 –5x = –1

	 x = 
8.	f(x) = sin x, g(x) = x2n‡j -Gi gvb- (09-10)
	A. 	B. 	C. 	D. 1
	Soln: [A]  Xvwe [01-02] Gi 1 bs Gi Abyiƒc|
9.	f(x) = 3x3 + 3 Ges  g(x) =  n‡j (fog) (3) Gi gvb-(11-12)
	A. 1	B. 2	C. 3  	D. 4
	Soln: [D]Xvwe [01-02] Gi 1 bs Gi Abyiƒc|
10.	f(x) = 4 – (x – 3)2dvsk‡bi †Wv‡gBb Ges †iBÄ h_vµ‡g-(12-13)
	A. r, r		B. r, f(x)  4
	C. x  4, r		D. r, f(x)  3
	Soln: [B] f(x) = 4 – (x – 3)2
	†h‡nZz dvskbwU R Ges mKj gv‡bi Rb¨ msÁvwqZ, †m‡nZz †Wv‡gb = R
	Avevi, †h‡nZz dvskb Gi mKj value-B 4 n‡Z we‡qvM Kiv n‡”Q, †m‡nZz Zv 4 n‡Z †QvU ev¯Íe msL¨vi †mU|
	 †iÄ = f(x)  4
11.	f(x) = Ges x n‡j f–1 (–2) Gi gvb n‡e- (12-13)
	A. 1/2	B. 1/5	C. 2	D. 5
	Soln: [B] DU[08-09] Gi 7 bs Gi Abyiƒc|
12.	(x) =  ev¯Íe dvskbwUi †Wv‡gb Ges †iÄ- (14-15)
	A. x < –2, y >	B. –2 < x < 2, y 
	C. –2  x  2, y <	D. –x <–2 & x > 2, –2 < y < 2
	[ B] Soln:4–x2> 0, †h‡nZz fMœvs‡ki wb‡P k~b¨ n‡Z cv‡i bv, †m‡nZz  n‡e bv|	 x2< 4	 x < 2
	 –2 < x < 2, hv †Kej B bs option G-B Av‡Q|

 ey‡qU/ Kz‡qU/ iæ‡qU/ Pz‡qU 

1.	GKwU dvskb f : R  R, f(x) = 2x + 1 Øviv msÁvwqZ n‡j f–1 (2) Gi gvb n‡e: [BUET 06-07] 
	A. 0	B. 	C. 5 	D. 1
	Soln:[B], f–1(x) = 
	 f–1(2) =  = 

2.	f(x) = 3x2 + 2 Ges g(x) = n‡j fog(5) Gi gvb n‡eÑ [BUET 08-09]
	A. 1	B. 5	C. 	D. –5
	Soln:[B]
3.	hw` f(x) = Ges g(x) = x2 + 1 nq, Zvn‡j fog Gi †Wv‡gb n‡eÑ [BUET 10-11]
	A. (–, –1)  (1, –)	B. [–1, 1]
	C. (–, )		D. (–, –1]   [1, )
	Soln:[D], fog = f(g(x)) = f(x2 + 1) =  = 	 x2– 10  x 1
	 Dom = (–, –1]   [1, )

4.	hw` f(x) =  Z‡e f(2) + f(–2) Gi gvb n‡eÑ [CUET 10-11]
	A. 0		B. –2
	C. 2		D. None of These
	Soln:[B]
 RMbœv_ wek¦we`¨vjq 

1.	f(x) = x2 + 4Ges g(x) = 2x – 1 n‡j g (f(x)) nq- (05-06)
	A. 2x2 + 7		B. x2 + 5
	C. 2x2 – 3		D. x2 – 8
	Soln: [A]  Xvwe [01-02] Gi 1 bs Gi Abyiƒc|
2.	f(x) = 3x + 4 n‡j f–1(x) mgvb- (05-06)
	A. 		B. (x+4)
	C. 		D. 
	Soln: [C]  Xvwe [06-07] Gi 5 bs Gi Abyiƒc|
3.	 n‡j f–1(x) Gi gvb- (07-08)
	A. 		B. 
	C. 		D. 
	Soln: [C] Xvwe [06-07] Gi 5 bs Gi Abyiƒc|
4.	f(x) = x2 – 2 |x| Ges g(x) = x2 –9 n‡j g(f(–3)) Gi gvb- (07-08)
	A. 0	B. 1	C. 	D. –1
	Soln: [A]  Xvwe [01-02] Gi 1 bs Gi Abyiƒc|
5.	f(x) = x2 + 4 Ges g(x) = 2x – 1 n‡j g(f(x)) Gi gvb- (10-11)
	A. 2x2 + 7		B. 7x2 + 2
	C. x2 + 2x – 1		D. x2 –  2x + 3
	Soln: [A] Xvwe [01-02] Gi 1 bs Gi Abyiƒc|
 PÆMÖvg wek¦we`¨vjq 

1.	f(x) = x2 + 3x + 1 Ges g(x) = 2x-3 n‡j, (g o f)(2) = KZ? (08-09)
	A. 5	B. 9
	C. 10	D. 19	E. 21
	Soln: [D] Xvwe [01-02] Gi 1 bs Gi Abyiƒc|
2.	dvskbwUi †Wv‡gBb- (04-05)
	A.	B.	C.	D.
	Soln: [C]  Square – root dvsk‡bi †Wv‡gb:

	f(x) = 
	G‡¶‡Î g‡b ivL‡Z n‡e square – root Gi wfZ‡ii ivwkwU k~b¨ Gi mgvb ev Gi †P‡q eo n‡e| KviY wfZ‡ii ivwkwU k~b¨ †_‡K †QvU n‡j  RwUj msL¨v n‡q hv‡e| ZvB x2 – a  0 wjLe|

	GLv‡b, f(x) = (1–x2)


	ZvB †Wv‡gb = 1 – x2 0  x21  x  1


	 1  
3.	hw` f(x) = cos2x, Zv n‡j x Gi mKj ev¯Íe msL¨vi Rb¨ f Gi †iÄ n‡e- (04-05)
	A.[-1,1)	B.[-1,1]	C.(-1,1]	D.[0, 1]
	Soln: [B]  †iÄ:
	sine Ges cosine function Gi †iÄ = [–1, 1]
	tan & cot function Gi †iÄ = R 
4.	hw` nq, Zv n‡j f GKwU- (04-05)
	A. †Rvo dvskb		B. we‡Rvo dvskb
	C. GK-GK dvskb	D. †KvbwUB bq
	Soln: [B]
	f(x) = sin x
	 f(–x) = sin(–x) = –sinx = –f(x),	so, we‡Rvo dvskb|
5.	f(x)= ln x Ges g(x) = ex n‡j KZ? (04-05)
	A.		B.
	C.1		D.x
	Soln: [D] Xvwe [01-02] Gi 1 bs Gi Abyiƒc|
6.	Ges g(x) = x2 n‡j g(x)f(x) -Gi gvb KZ? (04-05)



	A.	B.	C.	D.x


	Soln: [B]  g(x) f(x) = x2. x = x 
7.	n‡j Gi gvb nq- (04-05)
	A.2	B.–2	C.	D.0
	Soln: [B] 
8.	hw`  GKUv dvskb eySvq Zvn‡j  f Gi †Wv‡gBb I †iÄ h_vµ‡g- (04-05)
	A.(0,2],IR		B.IR, IR
	C.(0,2],{0,1}		D.(0,1](1,2], IR-{0,1}


	Soln: [C]  f(x) = 
	limit n‡Z cvB Domain (0, 2] Ges dvskb Gi gvb n‡Z cvB †iÄ {0, 1}
9.	Gi gvb KZ? (06-07)
	A. 2	B. –2
	C. 8	D. –8	E. 0
	Soln: [C]  |–5 –3| = |–8| = 8 
10.	f(x) = 2sin xGi †Wv‡gb KZ? (06-07)
	A. 0	B. (–2, 2)
	C. R	D. 	E. (0, )
	Soln: [C]  sine I cosine function Gi domain = R
	tan I sec function Gi domain = {x:xR| (2n + 1) /2, nz}
11.	-Gi †iÄ KZ? (06-07)
	A. R	B. (-1,1)
	C. [0, )	D. (1, )	E. 
	Soln: [C]  f(x) = |2x – 1|
ciggvb wP‡ýi Kvi‡Y f(x) Gi mKj gvb positive n‡e| ZvB †iÄ [0, ) 
12. 	GKwU dvskb f: †hLv‡b , Dnvi †Wv‡gb n‡e- (05-06)
	A. 	B. -{0}
	C.  {0}	D. {0}	E. -{1}

	Soln: [B]  f(x) = , Bnv GKwU Rational function. ZvB wb‡P x Gi †h gv‡bi Rb¨ function wU undefined n‡e A_©vr bx‡P zero(0) Avm‡e Zv R n‡Z ev` hv‡e| GLv‡b x = 0, n‡j function wU undefined. So domain = R – {0} 
13.	f(x) = (x-1)2Ges g(x) = x n‡j f(g(x)) Gi gvb- (05-06)
	A. x(x-1)2	B. x2(x-1)
	C. (x-1)2	D. x2(x-1)2	E. x(x-1)2
	Soln: [C]  Xvwe [01-02] Gi 1 bs Gi Abyiƒc|
14.	n‡j f(-1) Gi gvb nq- (05-06)
	A. 	B. 
	C. 	D. 	E. 4
	Soln: [D] f(–1) = = 
15.	hw` f(x) = x2nq Z‡e f(x+1) nq- (05-06)
	A. f(x)	B. f(–x) 
	C. (x+1)2	D. x2–x+1	E. x2+x–1
	Soln: [C]  f(x) = x2
	 f(x+1) = (x+1)2
16.	dvskbwUi †Wv‡gb n‡e- (05-06)
	A.| x|  3 	B. x  3
	C. x  0	D. 3x  -3	E. ‡KvbwUB bq
	Soln: [A]  Pwe [04-05] Gi 2 bs Gi Abyiƒc|
17. 	hw` Zv n‡j f Gi †Wv‡gb n‡e- (05-06)
	A.	B. 
	C.	D.
	E. 
	Soln: [C]  Pwe [04-05] Gi 2 bs Gi Abyiƒc|
18. 	hw` f(x) = Sinx Zv n‡j f Gi †iÄ n‡e- (05-06)
	A. [–1, 1]	B. [–1, 1)
	C. (–1, 1)	D. (0, 1)	E. [–1, 0]
	Soln: [A]  Pwe [04-05] Gi 3 bs Gi Abyiƒc|
19.	f(x)=2x+1 n‡j f-1(x) ‡KvbwU? (06-07)
	A. 2x + 1	B. 2x – 1	
	C. 	D. 	E. 
	Soln: [E]  Xvwe [06-07] Gi 5 bs Gi Abyiƒc|
20.	hw` f(x) = nq, Z‡e f(y) Gi gvb KZ? (07-08)
	A. x	B. f(x)
	C. y	D. 	E. 1
	Soln: [D]

21.	 n‡j f(–1) = KZ? (07-08)
	A.0	B.1
	C.-1	D.2	E. msÁvwqZ bq

	Soln: [C]  f(–1) = 
22.	y = 5 + 3x A‡c¶KwUi †Wv‡gb 1  x  4 n‡j Gi †iÄ n‡e- (08-09)
	A. 8   y  17	B. 8  y  10
	C. 3  y  5	D. 10  y  15	E. 3   y  15
	Soln: [A] †Wv‡gb Gi me©wbgœ I m‡e©v”P gvb mgxKi‡Y ewm‡q †U÷ Ki‡Z n‡e|
23.	 dvskbwUi †Wv‡gBb †KvbwU? (08-09)
	A. (–,)–{–1}	B. (–,)–{1}
	C. (–,)	D. (0, )	E. [0, ]
	Soln: [B]  Pwe [05-06] Gi 12 bs Gi Abyiƒc|
24.	 n‡j  f–1(3)-Gi gvb n‡e- (09-10)
	A. 0 	B. 
	C. 	D. 3  	E. 
	Soln: [C]  Xvwe [08-09] Gi 7 bs Gi Abyiƒc|
25.	 Ges g(x) = x+1 n‡j, (g f) (3) Gi gvb n‡e- (09-10)
	A. 8 	B. 9 
	C. 3	D. –2  	E. –5
	Soln: [A]  Xvwe [01-02] Gi 1 bs Gi Abyiƒc|
26.	 dvskbwUi †Wv‡gb n‡e- (09-10)
	A. R 	B. R–{1} 
	C. R– {0} 	D. R–{2}	 E. 
	Soln: [C]  Pwe [05-06] Gi 12 bs Gi Abyiƒc|
27.	dvskb  msÁvwqZ, Gi Rb¨ †KvbwU mZ¨? (11-12)	
	A. (–2, 2)	B. {2, 2}
	C.25	D. 26      	E. 0
	Soln: [B]  f(x) = x2 + 1   f–1(x) = 
		 f–1(5) = = {–2, 2}	
28.	f : R  R dvskbwU f(x) = x2Øviv msÁvwqZ n‡j f-1(25) n‡e- (10-11)
	A. {5, 5}	B. (–5, 5)
	C. {5, 5} 	D. {5, 5}	E. †KvbwUB b‡n
	Soln: [C]  Xvwe [08-09] Gi 7 bs Gi Abyiƒc|
kvnRvjvj weÁvb I cÖhyw³ wek¦we`¨vjq

1.	f (x) = In(1-x) dvsk‡bi †Wv‡gb- (04-05)
	A.(0,1)		B.(1,)
	C.(1, )		D.(-, 1)
	Soln: [D]  f(x) = ln (1 – x)
	ln function zero we›`y‡Z undefined. A_©vr ln 0 Gi gvb  nq| ZvB 0 †_‡K eo †h‡Kvb gvbB ln function Gi †Wv‡gb nq| GLv‡b, x = 1 n‡j ln 0 nq Ges 1 ‡_‡K eo n‡j Zv FYvZœK nq| ZvB 1 †_‡K ‡QvU †h‡Kvb gvbB n‡e Gi †Wv‡gb|
	for lnx function:x > 0 n‡e Gi †Wv‡gb|
	 1 – x > 0   x < 1
2.	 dvskbwUi †Wv‡gb KZ? (05-06)
	A. (0, 1)	B. [0, 1)	C. (0,1]	D. [0, 1]
	Soln: [C]  Pwe [05-06] Gi 17 bs Gi Abyiƒc|
3.	 dvsk‡bi †Wv‡gBb, †iÄ Ges wecixZ dvskb wbY©q Ki| (06-07)
	A. ℝ-2, ℝ-{o},
	B. ℝ-{2}, ℝ- {2},
	C. ℝ, ℝ, 
	D. †KvbwUB bv
	Soln: [B]  
4.	dvsk‡bi †Wv‡gb I †iÄ {a, b, c, d} n‡j †KvbwU ÔGK-GKÕ dvskb? (09-10)
	A. f(A). = b, f(B). = c, f(C). = d, f(D). = a
	B. f(A). = b, f(B). = c, f(C). = b, f(D). = a
	C. f(A). = b, f(B). = c, f(C). = d
	D. f(A). = b, f(B). = c, f(C). = d, f(C). = a 
	Soln: [A] 
5.	 dvskbwUi †Wv‡gb KZ? (08-09)
	A. (–, 0)  (0, )	B. (0, I]
	C. (–,)		D. (–, 0)
	Soln: [B] 
6.	dvskbwUi †Wv‡gb KZ? (11-12)
	A. 2 < x < 2       	B. 2  x < 2
	C. 2  x  2 	D. 2 < x  2
	E.  x 
	Soln: [C]  †Wv‡gb = 4 – x2 0    x2 4   x  2.
	A_v©r – 2  x  2   
7.	 n‡j, (x + 1) (x - 4) Gi gvb KZ? (12-13)
	A. –4	B. –6
	C. –8	D. –10	E. –12
	Soln: [B] x + = 3
	 x2 – 3x +2 = 0
	 (x – 2) (x –1 = 0
	 x = 2, 1
	 (x  + 1) (x – 4) = (2  + 1) (2 – 4) = –6
	or (x  + 1) (x – 4) = (1  + 1) (1 – 4)
	= – 6.
8.	 +  + = 0 n‡j a, b, c Gi gvb KZ? (12-13)
	A. –1, 2, 3	B. 1, –2, 3
	C. –1, –2, –3	D. –2, 3, 1	E. –2, –3, –1
	Soln: [D] Use calculator.
9.	f(x – 2) = x2 – 2x + 8 n‡j f(-4) Gi gvb KZ? (12-13)
	A. 8	B. 10
	C. 12	D. 16	E. 32
	Soln: [D] x –2 = – 4  x = – 2
	f (– 2) =(– 2)2 –2(–2) + 8 =4 + 4 + 8 =16
10.	f(x) = (1/x) + x - 1 Gi †Wv‡gb KZ? (12-13)
	A. (–,0) 	B. (0, )
	C. (–,0) (0, )	D. (1, ) 	E.(–,)
	Soln: [B] f(x) =  +  –1
	GLv‡b,  Gi †Wv‡gb (o,) hv   †K wm× K‡i| ZvB †Wv‡gb  (o, )
 ivRkvnx wek¦we`¨vjq 

1.	f : R  R, g : R  R, f(x) = x2Ges g(x) = x +1 n‡j(gf) (1) = KZ?(08-09)
	A.0		B.1
	C.2		D.4
	Soln: [C] Xvwe [01-02] Gi 1 bs Gi Abyiƒc|
2.	f(x) = 2x3 n‡j Gi wecixZ dvskb KZ?(09-10)
	A. 		B. 
	C. 32x		D. 3x+2
	Soln: [A] Xvwe [06-07] Gi 5 bs Gi Abyiƒc|
3.	f:IR  IR, f(x) = x3+5, xIR n‡j dvskbwU n‡e-(09-10)
	A. hyM¥ 		B. GK-GK 	
	C. GK-GK Ges mvwe©K	D. GK-eû 
	Soln: [C] Given, f(x) = x3 + 5
	Let, f(x1) = f(x2)
	 x13 + 5 = x23 + 5
	 x13 = x23
	 x1 = x2 So, GK GK dvskb|
	hw` f(x1) = f(x2) awi, Z‡e x1 = x2n‡j ev f(x1)  f(x2) awi, Z‡e x1 x2n‡j Zv GK-GK n‡e|
	†iÄ = †Kv-‡Wv‡gb
	dvskbwU mvwe©K |
4.	f.RR Ges g: RR †K h_vµ‡g f(x) = 2x5 Ges g(x)=x2+6 Øviv msÁvwqZ Kiv n‡j f(g(5)) Gi gvb KZ?(09-10)
	A. 55 		B. 57 
	C. 5		D. 31 
	Soln: [B] Xvwe [01-02] Gi 1 bs Gi Abyiƒc|
5.	T= {1, 0, 2, 5, 11} Ges TR dvskbwU f(x) = x2x2 n‡j f-Gi †iÄ KZ?(09-10)
	A. {0, 2, 18, 108} 	B. {0, 2, 18, 108} 
	C. {0, 2, 18, 108}  	D. {0, 2, 18, 108} 
	Soln: [A] Pwe [08-09] Gi 22 bs Gi Abyiƒc|
6.	(:RR -†K {(fx)=x2 Øviv msÁvwqZ Kiv n‡j {f1(16) Gi gvb KZ n‡e?(09-10)
	A. (4, 4) 		B. (4, 4)  
	C. (5, 5)		D. (5, 5)
	Soln: [A]
7.	n‡j f 1(x) KZ?(09-10)
	A. 		B. 
	C. 		D. 
	Soln: [A]
8.	†K f (x) = x2x1 Øviv msÁvwqZ Kiv n‡j,f-1(5)-Gi gvb †Kvb&wU n‡e?(10-11)
	A. {2, 3}		B. {2, 3}	
	C. {2, 3}		D. {2, 3}
	Soln: [C]
9.	f: R  R Ges g :R  R †K h_vµ‡g f(x) = 2x 5 Ges g(x) = x2 + 6 Øviv msÁvwqZ Kiv n‡j f(g(t 1)) Gi gvb KZ?(10-11)
	A. 2t24t+9		B. 4t22t+9
	C. 9t22t+4		D. 2t2+4t+9
	Soln: [A]
10.	:dvskb (x) = |x| Øviv msÁvwqZ| dvskbwUi †iÄ n‡e- (12-13)
	A. [0, )		B. (–, )
	C. (1, )		D. (–, 0)
	Soln: [A]
11.	(x) = n‡j Gi †Wv‡gb Ges †iÄ n‡e- (12-13)
	A. 	B. 
	C. 	D. †KvbwUB bq 
	Soln: [B]
 Kzwgjøv wek¦we`¨vjq 
1.	dvsk‡bi †Wv‡gb KZ? (08-09)
	A. –1 x<1		B. –1 x 0	
	C. 0  x 1		D. –1  x  1
	Soln: [D] Pwe [04-05] Gi 2 bs Gi Abyiƒc|
2.	hw`  Ges nq, Z‡e gof (2) = ? (08-09)
	A. 0		B. 6.5 
	C. 1 		D. 3 
	Soln: [C] Xvwe [01-02] Gi 1 bs Gi Abyiƒc|
 Rvnv½xibMi wek¦we`¨vjq 
1.	f(x) = ln(x) +2 n‡j f(0) Gi gvb KZ n‡e? (09-10)
	A. 0 	B.	C.2 	D. 2   
	Soln: [B]
2.	n‡j f(tan ) = KZ? (09-10)
	A. sin2		B. cos2	
	C. sec2		D. tan2

	Soln: [B] f(x) = 

	f(tan ) = = cos 2
3.	hw`  nq, Zvn‡j -Gi gvb wbY©q Ki| (09-10)
	A. 2x 		B. 3x 
	C. 4x		D. 5x  

	Soln: [A]=
4.	5, 6, 7, 8, 9 msL¨v¸‡jvi †f`vsK KZ? (09-10)
	A. 1 		B. 5 
	C. 2 		D.†KvbUvB bv
	Soln: [A]
5.	mgvavb Ki:  (09-10)
	A. 4 		B.	
	C.		D.
	Soln: [D] option Øviv wm× Ki‡Z n‡e |

6.	 = KZ?  (09-10)
	A. 0 		B. 25 
	C. 5 		D. 1  
Soln: [D] log dvskb Gi Base Ges Power equal n‡j Gi gvb 1 nq |
7.	mijxK…Z gvb KZ? (09-10)
	A.		B.	
	C.		D.10   

	Soln: [D] 


	
	 9 + 1 = 10 
8.	Gi miwjK…Z gvb KZ? (09-10)
	A.c~Y© msL¨v		B.g~j` wKšÍy c~Y© msL¨v bq
	C.ev¯Íe wKšÍy Ag~j`	D.Ag~j`
	Soln: [A] use calculator
9.	(x) = 2xGes g(x) = x2 + 2 n‡j gof(3) = ? (11-12)
	A. 8		B. 36	
	C. 22		D. 38
	Soln: [D]  Xvwe [01-02] Gi 1 bs Gi Abyiƒc|
10.	hw` (x) = x2 5x + 4 nq, Z‡e (2) = ? (11-12)
	A. 2		B. 3	
	C. 2		D. 5
	Soln: [A]  f(2) = 22 – 5.2 + 4 = – 2.
11.	hw`  () = 2cos nq, Z‡e  = ? (11-12)
	A. 6		B. 1	
	C. 2		D. 3
	Soln: [B]   () = 2cos
	 () = 2cos= 2.  = 1. 
12.	dvskbwUi †iÄ - (11-12)	
	A. (, 0) 		B. (0, )	
	C. (, )		D. (2, )
	Soln: [A]  functionwUi mvg‡b (–) wPý _vKvi Kvi‡Y x Gi mKj gv‡bi Rb¨ Gi gvb (–) n‡e| So Range = (– , 0). 
 Bmjvgx wek¦we`¨vjq 

1.	ev¯Íe msL¨vi †mU R Gi Dci ewY©Z f Ges g `yBwU dvskb hZvµ‡g f(x) = 2x +1 Ges g(x) = x2 +2 n‡j (gof)(2) =? (11-12)
	A. 3		B. 4	
	C. 5		D. 6 
	(mwVK DËi : 11)
	Soln: [*]  : (gof) (–2) = g (f( – 2)) 
	= g (–2.2 + 1) 
	= g (–3)
	= (–3)2 + 2 =11. 
2.	f(x) = x3 +1 n‡j f1(28) Gi gvb KZ? (11-12)
	A. 5		B. 4	
	C. 3   		D. 2 
	Soln: [C]  x3 + 1 = 28
	 x3 = 27    x = 3
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